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[b� ��" �` ��^��g� Y��h�g ��_ �hb� 
W��!�h�]���h��g �` 
 �� Ze��^b

T��h�jh Z��g�h�!�h#
:LOOLDP '� $UDL]Dʫ

ʣ7KH PRYLQJ SLFWXUH VFUHHQ� WKH UDGLR� WKH QHZVSDSHU� WKH
KDQGELOO� WKH VRXQG WUXFN DQG WKH VWUHHW FRUQHU RUDWRU KDYH GLIIHULQJ
QDWXUHV� YDOXHV� DEXVHV DQG GDQJHUV� (DFK� LQ P\ YLHZ� LV D ODZ
XQWR LWVHOI� DQG DOO ZH DUH GHDOLQJ ZLWK QRZ LV WKH VRXQG WUXFNLʤ�

ʣ:H GHDO KHUH ZLWK WKH ODZ RI ELOOERDUGVLʤ�

W
[��ʞ�T[W�


[�� #�� g �a�� W " �h� � gb� h �gg�# `� ���hb� 
� gh
�d��_d��h g#de�g�idLN [b�h �gg�# ^��g�_� �_ hb �� hb��K
 �^��h�# _�^�_�_ ^�g�gʡ&LWL]HQV 8QLWHG Y� )(&�O +ROGHU Y�
+XPDQLWDULDQ /DZ 3URMHFW�P ��_8QLWHG 6WDWHV Y� 6WHYHQVQʡhb�h
 �`��^h�_ hb� h��g��� �� hb� �� �# ��]� hg T�i h ]�h"���  �a�_
_�^h ����  i��g ��_ d� � ^��h�jhKge�^�`�^ gh��_� _g �� 
� gh
�d��_d��h _�^h ���L [b�g h��g��� b�g ]��� � ���agh��_��a ���
�� 
� gh �d��_d��h ��"� �g �� �hb� � ��g �` ^��gh�hih����� ��"
��_ �� ��" d� � a��� ���#L

[b�h h��g��� b�g ��h �]�h�_L 	!�� hb�iab hb� T�i h� ��"
�� hb� d�__�� �` hb� ^b��` cigh�^�ʬg g�^��_ _�^�_� �` ���_� gb�e�
b�g `� d�# �d] �^�_  �a�_  i��g �� hb� ` �� ge��^b ^��h�jh� hb�h
�d] �^� b�g h �aa� �_ �  �ge��g�!� �^b� fi�gh�����a �hg
^�b� ��^� ��_ �_!�g�]���h#L W�  �^��h #�� g� hb� T�i h b�g
 ��``� d�_ hb�h ` �� ge��^b ^�g�g � � a�!� ��_ ]# � h�� �_

ʫ Zh����# �L �iaigh Y �`�gg� �` ��"� � ����#� ��" Z^b���L [b���g h� Y� �� 
� �"� ��_ [bi 
ai#�� `� `���  �g�� ^b �gg�gh��^�L

� ʟ�!�^g !L T��e� � NNQ �LZL ��� ʝ� I�ʝOʝJ IX�^�g��� XL� ^��^i  ��aJL
� ��h �d�_��� W�^L !L T�h# �` Z�� ʞ��a�� OPN �LZL Oʝ�� P�� I�ʝ��J I\b�h�� XL�

e�i ���h# �e�����J Igh�h�_ �dd�_��h��# �`h� fi�h��a Xigh�^� X�^�g��ʬg ^��^i  ��^� ��.RYDFVJL
N \�����d ʞL � ��k�� T�h�k��g ���h�_� Zh�!��g� DQG Vid���h� ��� ��" Y �c�^h�

)LUVW $PHQGPHQW 5XOHV DQG 6WDQGDUGV LQ 7KUHH $FWV� O� Z[	[Z�
�L �	�L ��� I����JL
O T�h�k��g ���h�_ !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL N�� I����JL
P V��_� !L Vid���h� ��� �L Y �c�^h� PQ� �LZL � I����JL
Q ���h�_ Zh�h�g !L Zh�!��g� PPʝ �LZL OQ� I����JL
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g^ ih��# �ee ��^b�� d�gh ��h�]�#� ]# ��g�gh��a �� � ] ��_ h�gh `� 
^��h��h _�g^ �d���h���� ��_� �� hi �� �d] �^��a gh �^h g^ ih��#
`� ��� �# ��� ��"g _���d���h�_ �g ^��h��h ]�g�_Lʝ \b���
g^b��� g ��_ ci_a�g b�!� ���a _�]�h�_ hb� d� �hg �` �  �a�_
^��h��hK��ih ���h#  i����� hb� �ggi� d� �hg  ���"�_ _�g^igg��� ��
��abh �` hb� T�i hʬg giaa�gh��� hb�h �hg ��"�#K] ��_���_ ^��h��hK
��ih ���h#  i�� �ee���g �� `i�� `� ^� h� ge��^b ^�dei�g���g �g "���
�g ge��^b  �gh �^h���gL��

�ih hb� T�i hʬg �d] �^� �` ^�h�a� �^��  i��g a��g ]�#��_
hb� ^��h��hK��ih ���h#  i�� h� ��^�i_� b��_��ag hb�h _�h� d���
"b�hb� e� h�^i�� ge��^b ��c�#g 
� gh �d��_d��h e �h�^h��� �h
���L W� �__�h��� h� hb� ��" _�^�_�K��_ ��_� g�d��h �` �  �a�_
b�gh� �^�� h�gh `� �_��h�`#��a i�e �h�^h�_ ^�h�a� ��g �` ge��^b I�
_�!���ed��h W _�g^igg�_ �� d# ���� �gg�#J��� � d� �  �^��h ^�g�
��!��!��a a�!� �d��h ge��^b c���g �� ��� ^�g�g ^��^� ���a hb�
ge��^b �` a�!� �d��h �de��#��g ��  �`��^h��a � g�d��� �dei�g�
h�"� _ ^�h�a� �^��  i��g a�!� ���a hb� g^�e� �` hb� 
� gh

� W�_��_� �� ����� hb� T�i h g���_�`��_ hb�g �ee ��^b ]# �je��^�h�# _�g^igg��a ��_
�ee�#��a �� �ee ��^b hb�h �ee�� g h� ]� ��gg gh ��a��h hb�� gh �^h g^ ih��# ]ih ��!� hb���gg
d� � gh ��a��h hb�� 
� gh �d��_d��h ��h� d�_��h� g^ ih��#L 6HH JHQHUDOO\ �gbih�gb
�b�a"�h� 7KH 7HVW WKDW $WH (YHU\WKLQJ� ,QWHUPHGLDWH 6FUXWLQ\ LQ )LUVW $PHQGPHQW
-XULVSUXGHQFH� �����L W��L�L�	�L ��N ʭb� ����`h� �b�a"�h�7KH 7HVWʮ I�_��h�`#��a � !� ��h#
�` 
� gh �d��_d��h h�ghg �g  �`��^h��a ��h� d�_��h� g^ ih��#JL W� $PHULFDQV IRU 3URVSHULW\
)RXQGDWLRQ Y� %RQWD� �O� ZL ThL �N�N I����J� hb� T�i h �je�����_ ��_ �ee���_ "b�h �h ^����_
ʣ�j�^h��a g^ ih��#ʤ �� � "�# giaa�gh��a hb�h hb� gh��_� _ �^^ie��_ hb� ge�^� ]�h"���
��h� d�_��h� ��_ gh �^h g^ ih��#L 6HH _�g^igg��� LQIUD ��h� ��NL

� 6HH ���_ !L [�"� �` U��]� h� P�Q �LZL �PP� �QPʠQʝ I���PJ Ib��_��a hb�h � ��"
�g ^��h��h ]�g�_ �` ��hb� �h �g cigh�`��_ �� hb� ]�g�g �` ^��h��h � �h `�^����# ^��gg�`��g ]�g�_
�� ^��h��h�  �a� _��gg �` "b�hb� hb� ��" hb ��h��g h� _�g`�!� ^� h��� �_��gJL

ʝ 6HH� H�J�� \�����dgK�i��� !L 
��L �� � P�P �LZL ONN� OOO I���PJ I�ee�#��a gh �^h
g^ ih��# h� � gh�h� ci_�^��� �hb�^g ^����  �gh �^h��a ci_a�gʬ ��_ ci_�^��� ^��_�_�h�gʬ g���^�h�h���
�` ^��h �]ih���gJL [b� fi���`�� ʣ��� �#ʤ �g ��^�gg� # ]�^�ig� hb� T�i h� �h ���gh `� ��"� b�g
^��h��i�_ h� �ee�# ��ggKhb��Kgh �^h g^ ih��# h� ^��h��hK]�g�_ ��"g hb�h � � gi]c�^h h� ge�^���

� gh �d��_d��h  i��gL 6HH� H�J�� Z�  ��� !L W�Z V���hb W�^L� PQO �LZL PP� I����J I�]g� !��a
hb�h hb� ��" �� fi�gh���  �ai��h�_ ^�dd� ^��� ge��^b ]�g�_ �� ^��h��h ]ih ��!� hb���gg
^��^�i_��a hb�h �h "�g i���^�gg� # h� �ee�# gh �^h g^ ih��# ]�^�ig� hb� ��" `����_  �!��" �!��
i�_� hb� T�i hʬg d� � _�`� ��h��� h�gh `� ^�dd� ^��� ge��^b  �ai��h���JL

�� 6HH� H�J�� V��L X�b� Y�i� Zh�!��g� 7KH )UHHGRP RI 6SHHFK� ��� ���	 �LXL ��ʝN�
�N�Oʠ�� I�ʝʝNJ I�je �gg��a g��eh�^�gd �]�ih �  �a�_ ^��h��hK��ih ���h#  i��Jʰ 5HHG� P�Q �LZL
�h �Q�ʠQ� I�je������a "b# �!�� ����^��h�#Kd�h�!�h�_ ^��h��h _�g^ �d���h��� cigh�`��g gh �^h
g^ ih��#Jʰ ʞ��!� � �� 	_i^L [���^�ddgL T��g� h�id� W�^L !L 
�_L T�dd^ʬ�g T�ddʬ�� P��
�LZL ���� ��O I�ʝʝQJ IZ�ih� � XL� ^��^i  ��aJ Iʣ��!��"��a ge��^b  �ai��h���g i�_� `�� �# gh �^h
^�h�a� �^��  i��g ���eg hb� gh� ^b �� hb� gh��_� _g `� hb�g� d�d��hg "b�� hb� _���# e���h�^g
^ ��g ��i_�gh `� ��d�h��a "b�h d�# ]� g��_LʤJʰ U��`` �# �L Zh���� &RQWHQW 5HJXODWLRQ DQG WKH
)LUVW $PHQGPHQW� �P \�L H ���� �L �	�L ��ʝ I�ʝ�NJ I�j�d����a hb� d� �hg �`  �a�_
gh��_� _gJʰ Zig�� VL \�����dg� &RQWHQW 'LVFULPLQDWLRQ DQG WKH )LUVW $PHQGPHQW�
�Nʝ �L Y�L �L �	�L Q�P I�ʝʝ�J Ig�d�JL

�� Z�� _�g^igg��� �`1,)/$ Y� %HFHUUD� �N� ZL ThL �NQ� I����J� �� Z�^h��� WWL�L�L
�� 6HH���h�_ Zh�h�g !L Zh�!��g� PPʝ �LZL OQ�� O��ʠ�� I����Jʰ � ��k�� VXSUD ��h� N�

�h ���ʠN� I_�g^igg��a 6WHYHQVJL
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�d��_d��hʬg e �h�^h���gL�N �a���� hb�iab� hb�g� d�!�g b�!�
e �deh�_  �ge��g�!� �^b��g i a��a � _�``� ��h �ee ��^bL

[b�g � h�^�� �ggi�g � ^�ih��� �]�ih hb�g� d� �  �a�_ 
� gh
�d��_d��h _�^h ���gL Wh � ai�g hb�h  �a�_ �ee��^�h���g �` ]�hb hb�
^��h��hK��ih ���h#  i�� ��_ hb� e �^i g� ^�h�a� �k�h���g hb�h `��_
��h� hb�h  i�� ��^�i �a�  �gi�hgK_ �!�� ����#g�g b�__�� ]����hb
hb� �gh��g�]�� ��fi� ��g hb� T�i h e� `� dgL [b�  �gi�h �g ����#g�g
hb�h ei e� hg h� ]� _ �!�� ]# hb�g� _�^h ���� �de� �h�!�g ]ih"b�^b
�� `�^h �����#  �`��^hgd� � `�^hi�� � ^��h�jhi�� ^��g�_� �h���gL [b�
`�^h hb�h hb� T�i hʬg ����#g�g b�_� hb�g� ^��g�_� �h���g� b�"�!� �
 ��_� g hb�g� �ee ��^b�g e �]��d�h�^ ]# a��� �h��a ei e� h�_�#
 �a�_� �^��h�jhi�� ����#g�g hb�hd�g� hb�� h i� ^��h�jh g��g�h�!�h#L
W� b�_��a hb�g�  ��� _ �!��a `� ^�g� gi^b �ee ��^b�g _�`��^h
"b�h�!� ��a�h�d�h� ^ �h�^�gd d�abh ]� _� �^h�_ �h hb�
^��g�_� �h���g hb�h �^hi���# ��`�i��^�_ hb� T�i hL

Wh �g  ���h�!��# ��g# h� ��!�� hb�g� �hh�^�gL T���dg hb�h hb�
T�i h �g ig��a _�^h ��� h� b�_� �hg  ��� �a��_� � � ��hb��a ��"L W�
hb� 
� gh �d��_d��h ^��h�jh� hb� b� _� fi�gh��� `� ^ �h�^g �`
hb�g�  �a�_ �ee ��^b�g �g "b�h gb�i�_ h��� hb�� e��^�L � h#e�^��
 �ge��g�� �``� �_ ]# d# ���� 
� gh �d��_d��h �gg�#�O ��_ ]#
d��# �hb� g^b��� g� �g h� giaa�gh  �����^� �� d� � `�i�_�h�����
gh��_� _g a �i�_��a 
� gh �d��_d��h ��"R "b�h �� ���hb� d� �
a��� ���#K`�^ig�_ �gg�# W b�!�  �`�  �_ h� �g ʣhb� ��" ]�#��_ hb�
 i��gʤ�P ��_ "b�h ���hb� g^b��� b�g _�g^ �]�_ �g ʣhb� _� �^h
�ee��^�h��� �` ʭ�  i��ʬgʮ ]�^�a �i�_ e ��^�e�� � e���^# h� � `�^h
g�hi�h���Lʤ�Q �``� ��a � `i��K]��"� _�`��g� �` ��# gi^b ��h� ��h�!�
�ee ��^b �g ]�#��_ hb� g^�e� �` hb�g � h�^��� ��hb�iab �h _��g �``� 
� e�gg�]�� g��ih���L�� W�gh��_� hb�g � h�^��� �g � ^��h �]ih��� h� �
g#de�g�id ^��h� �_ �� h"� g^b��� gʬ e���gh����a "� � ��
^�h���ai��a hb� ��]� hg T�i hʬg ` �� ge��^b ci �ge i_��^� h� _�h��
g���g e �d� ��# h� �_��h�`# hb� ^��h��i��a ��^� �`  �g��ih��� �` hb�
h��g��� d# ���� �gg�# �_��h�`��_L Wh ��g� g���g h� ^�i�h� ��# ` ��

�N 6HH \���� !L [�jL ʞ�!L� Z��g �` T��`�_� �h� ��h� ��g� W�^L� P�Q �LZL ����
��ʝʠ�� I���PJ I^�h�a� �k��a ge��^b �� � gh�h�ʬg ge�^���h# ��^��g� e��h�g �g a�!� �d��h ge��^b
 �hb� hb�� e �!�h� ge��^bJʰ U� ^�hh� !L T�]����g� PO� �LZL O��� O�� I���QJ I^�h�a� �k��a
ge��^b d�_� ]# � a�!� �d��h �de��#�� �g e� h �` b�g c�] _ih��g �g `�����a �ihg�_� hb� 
� gh
�d��_d��hʬg e �h�^h���Jʰ VHH DOVR ���� !L 
 ���g� P�N �LZL ���� �N�ʠO� I���PJ Ib��_��a hb�h
hb� 
� gh �d��_d��h e �h�^h�_ � a�!� �d��h �de��#��ʬg ^�i h h�gh�d��# �!�� hb�iab b�
��� ��_ hb� ��`� d�h��� �]�ih "b�^b b� h�gh�`��_ �g e� h �` b�g a�!� �d��h c�]JL %XW VHH LG� �h
�O� I[b�d�g� XL� ^��^i  ��aJ I �g� !��a hb� fi�gh��� �`"b�hb� a�!� �d��h �de��#��g"b�g�
c�] _ih��g ��^�i_� h�gh�`#��a ��c�# g�d��� 
� gh �d��_d��h e �h�^h��� `� hb�� h�gh�d��#JL

�O 6HH � ��k�� VXSUD ��h� NL
�P \�����d ʞL � ��k�� -XVWLFH 6WHYHQV DQG &RQVWLWXWLRQDO $GMXGLFDWLRQ� 7KH /DZ

%H\RQG WKH 5XOHV� OO ���L �L�L �L �	�L ��ʝ� ��ʝ I����JL
�Q ʟ�hb���� Zi���!��� )RUHZRUG� 7KH -XVWLFHV RI 5XOHV DQG 6WDQGDUGV� ��Q

V���L �L �	�L ��� P� I�ʝʝ�JL
�� 6HH LQIUD Y� h WWWL
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ge��^b h �ideb���gd hb�h �]g� !� g d�abh ]� h�deh�_ h� �je �gg
�]�ih hb� ��]� hg T�i hL 
� hb�g� �ge� ��a h� � h i�# d�����a`i�
` �� ge��^b  �abh� hb� b� _ "� �  �d���g h� ]� _���L

Y� h W �` hb�g � h�^�� ] ��`�# gi !�#g hb� ���_g^�e� �` hb�
��]� hg T�i hʬg ` �� ge��^b ci �ge i_��^�L Y� h WW ^��g�_� g ^�g�g
"b� � hb� T�i h b�g d���ei��h�_ � `�� h�_ "�hb d���ei��h��a �hg
_�^h ����  i��gL Wh `� gh ^��g�_� g ^�g�g ` �d ���� ��_ ���P "b� �
hb� T�i h ieb��_ ^��h��hK]�g�_ ge��^b  �gh �^h���g _�ge�h�
�gh��g�]�# �ee�#��a gh �^h � g�d� �hb� `� d �` b��abh���_
g^ ih��#L Wh hb�� ^��g�_� g � ���� ^�g� "b� � hb� T�i h `�� h�_ "�hb
�ee�#��a gh �^h g^ ih��# h� ��� ^��h��hK]�g�_ ge��^b ^�dei�g���g
�j^�eh `� hb�g� �h g��d��a�# � ]�h � ��# �j�deh�_L Wh ^��^�i_�g ]#
^��g�_� ��a ���hb� ���P ^�g� "b� � hb� T�i h ig�_ �di�h�K`�^h� �
^��h�jhKge�^�`�^ gh��_� _ ]ih _�_ g� �� hb� g� !�^� �`  ��^b��a �
]��� # #�gʠ�� _�^�g��� �]�ih "b�hb� hb� ge��^b �� fi�gh��� "�g
a�!� �d��h��L [b�h ��hh� _�^�g��� "�g �ih^�d� _�h� d���h�!��
hbigd����a �hg  �a�_�h# ��� hb�d� � � ���^ �� ��abh �` b�" hb�T�i h
 ��^b�_ �hg ^��^�ig���L Y� h WWW ^��g�_� g hb� ��gg��g hb�g� ^�g�g
gb�i�_ h��^b h� hb�g� `� "b�d hb�g�  �a�_  i��g ���!� di^b h� ]�
_�g� �_L Wh h��h�h�!��# giaa�ghg hb�h ^�i hg �d] �^� d� � b���gh�^
]����^��a h�ghg hb�h �je��^�h�#"��ab hb� e� h�^i�� !��i�g ��_  �g�g
hb�h � ^�g� �de��^�h�gL [� ]� gi �� gi^b h�ghg "�i�_  ��g� hb�� �"�
��a�h�d�h� ^��^� �g �]�ih �ih^�d�K]�g�_ _�^�g���Kd����aL �ih
hb�g� h�ghgʬ �je��^�h  �^�a��h��� �` hb�g� !��i�g ��_  �g�g d�#d���
hb�d gie� �� h�� � �h ���gh � !��i�]�� ^�de��d��h h�� hb� d� �
 �a�_  i��g hb� ��]� hg T�i h b�g �d] �^�_L

[b� �e�a �dg �h hb� gh� h �` hb�g � h�^��  �`��^h hb� ^��h�jh
g��g�h�!�h# hb�h gh��_g �h �hg �� d�h�!� ^� �L Xigh�^� \b�h�ʬg e�hb#
gh�h�d��h ��0HWURPHGLD� ,QF� Y� &LW\ RI 6DQ 'LHJRʡʣ\� _��� b� �
"�hb hb� ��" �` ]���]�� _gʤʡ��^��# ��^�egi��h�g hb�h g��g�h�!�h#L
[b� h�h�� �` hb�g � h�^�� ie_�h�g hb�h gh�h�d��h h� �^^�i�h `� �d� �
 �^��h ^�g�ʡ:DONHU Y� 7H[DV 'LYLVLRQ� 6RQV RI &RQIHGHUDWH
9HWHUDQV� ,QF�ʡ"b� �� �g hb�g � h�^�� �je����g� hb� T�i h ]�hb
e���hg h�"� _ � ^��h�jhKge�^�`�^ ����#g�g �� _�^�_��a hb�
a�!� �d��h ge��^b fi�gh��� �h gh��� ]ih _��g g� �� g� !�^� �`
 ��^b��a �  �a�_ #�gʠ�� ��g"� h� hb�h fi�gh���L Y� b�eg ��gh��_
�` � ʣa�!� �d��h ge��^bʤ _�^h ���� "� gb�i�_� �g Xigh�^� \b�h�
�de���_� _�!���e ci_�^��� _�^h ��� a�!� ���a hb� ��" �` ��^��g�
e��h�gL�� ��_ d��# d� � _�^h ���g ���� �hL

�� &I� ��h �d�_��� W�^L !L T�h# �` Z�� ʞ��a�� OPN �LZL Oʝ�� P��ʠ�� I�ʝ��J
I\b�h�� XL� e�i ���h# �e�����J Iʣ[b�g T�i h b�g �`h�� `�^�_ hb� e �]��d �` �ee�#��a hb�
] ��_ e ��^�e��g �` hb� 
� gh �d��_d��h h� i��fi� `� idg �` �je �gg���L L L L [b�g� ^�g�g
giee� h hb� ^�a��^# �` Xigh�^� X�^�g��ʬg  �d� � �� .RYDFV Y� &RRSHU� NNQ �L ZL ��� ʝ�
I�ʝOʝJR 	�^b d�hb�_ �` ^�ddi��^�h��a �_��g �g ʯ� ��" i�h� �hg��` ʬ ��_ hb�h ��" digh
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[b� ��]� hg T�i h �g �`h�� _�g^ �]�_ �g gh ��a�# e �K` ��
ge��^bL�ʝ Z�!� �� b�abKe �`��� ^�g�g giee� h hb�h ^b� �^h� �k�h���L
[b� T�i h b�g  i��_ �� `�!� �` �``��g�!� `i�� �� e�^��h� g���
^� e� �h���g "�gb��a h� ge��� �� e���h�^�� �ggi�g��� ���Ki����
d�d]� �de��#��g �� i�����k�_ ei]��^Kg�^h� "� �e��^�g "b�
"�gb ��h h� e�# �a��^# `��g h� i����g��� g�K^����_ g�_�"���
^�i�g��� g ^b�����a��a gh�h�Kd��_�h�_ ]i``� k���g � �i�_
�]� h��� ^����^g��N ��_ ��h�K�]� h��� ʣ^ �g�g e �a���^# ^��h� gʤ
hb�h  �`ig�_ h� e�gh gh�h� ��h�^�g �_!� h�g��a hb� �!����]���h# �`
gh�h�Ke �!�_�_ ��"K^�gh �]� h���gL�O W� _���a g�� �h b�g �`h�� ig�_
g�� ��a ` �� ge��^b  b�h� �^L�P [b�h  b�h� �^ �g ]ihh �gg�_ ]# hb�
T�i hʬg d�hb�_���a��gʡ�� e� h�^i�� � �hg ��g�gh��^� hb�h d�gh
I��_� �h g��dg� �� ��^ ��g��a e� h��� �`J�Q ^��h��hK]�g�_ ge��^b
 �ai��h���g ]� gi]c�^h h� gh �^h g^ ih��#� �hg ] ��_ _�`���h��� �`

 �`��^h hb� ʯ_�``� ��a ��hi �g� !��i�g� �]ig�g ��_ _��a� gʬ �` ��^b d�hb�_L \� _��� b� �
"�hb hb� ��" �` ]���]�� _gLʤ I`��h��h� �d�hh�_JJL

�ʝ 6HH� H�J�� �����_ XL ʟ �h�gk#�g��� X L� 7KH )LUVW $PHQGPHQW DV D 3URFUXVWHDQ
%HG"2Q+RZDQG:K\%ULJKW /LQH )LUVW $PHQGPHQW 7HVWV &DQ6WLIOH WKH 6FRSH DQG9LEUDQF\
RI 'HPRFUDWLF 'HOLEHUDWLRQ� ���� �L TVWL �	U�� 
L �OP� �O� Iʣʭ[ʮb� gh��_� _ ��  �h�!� b��_g
hb�h hb� 
� gh �d��_d��hʬg g^�e� �` �ee��^�h��� b�g ��!� ]��� ] ��_� LʤJL W�_��_� Tb��`
Xigh�^� ��]� hg b�g _�g^ �]�_ b�dg��` �g hb� T�i hʬg ʣd�gh �aa �gg�!� _�`��_� �` hb� 
� gh
�d��_d��hLʤ [��# ��i �� 5REHUWV 'HFODUHV +LPVHOI )LUVW $PHQGPHQW·V ¶0RVW $JJUHVVLYH
'HIHQGHU· DW 6&2786� ��\LT�� I
�]L �N� ���ʝ� �RPQ Y�J�
bhhegRMM"""L��"L^�dM��h�������"c�i ���M���ʝM��M�NM �]� hgK_�^�� �gKb�dg��`K`� ghK
�d��_d��hgKd�ghK�aa �gg�!�K_�`��_� K�hKg^�higMʢg� �hi �ʳ���ʝ�N�N�QN��N ʭbhhegRMMe� d�L^^
M�ʝQ�K
\�Nʮʰ VHH DOVR �����_ ʟL�L T�����g H ʞ�!�_ �L Vi_g��� X L� 7KH 5REHUWV &RXUW³,WV
)LUVW $PHQGPHQW )UHH ([SUHVVLRQ -XULVSUXGHQFH� ���������� �� ����ʟL �L �	�L P� �� I����J
I��h��a hb�h "b�� Tb��` Xigh�^� ��]� hg "�g �� hb� d�c� �h#� �g b� "�g �� ʝP e� ^��h �` 
� gh
�d��_d��h ^�g�g� b� �gg�a��_ hb� �e����� h� b�dg��` �ee �j�d�h��# �ʝ e� ^��h �` hb� h�d�JL

�� 6HH Z�#_� !L Yb��eg� PQ� �LZL OON� OQ�ʠQ� I����JL
�� 6HH T�h�k��g ���h�_ !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL N��� OQ�ʠ�� I����JL
�� 6HH X��ig !L �dL 
�_ʬ� �` Zh�h�� T�h#L� H �i�L 	degL� T�i�^�� N�� �N� ZL

ThL �OO�� �O�Q I����JL
�N 6HH �^Ti���� !L T�����#� P�N �LZL OQO� OʝQʠʝ� I���OJʰ LG� �h P�� I���h�� XL�

^��^i  ��a �� ci_ad��hJL
�O 6HH 
�hʬ� W�ghL �` 
�dL H ��`� �_!�^gL !L ��^�  �� �N� ZL ThL �NQ�� �NQ��

�N�Pʠ�� I����JL
�P 6HH� H�J�� 6Q\GHU� PQ� �LZL �h OQ�ʠQ� IʣZe��^b �g e�"� `i�L Wh ^�� gh� e��e��

h� �^h���� d�!� hb�d h� h�� g �` ]�hb c�# ��_ g�  �"� ��_ʡ�g �h _�_ b� �ʡ��`��^h a ��h
e���L �� hb� `�^hg ]�`� � ig� "� ^����h  ��^h h� hb�h e��� ]# ei��gb��a hb� ge���� L �g
� 
�h��� "� b�!� ^b�g�� � _�``� ��h ^�i g�ʡh� e �h�^h �!�� bi h`i� ge��^b �� ei]��^
�ggi�g h� ��gi � hb�h "� _� ��h gh�`�� ei]��^ _�]�h�LʤJʰ &LWL]HQV 8QLWHG� PP� �LZL �h NNʝ
IʣZe��^b �g �� �gg��h��� d�^b���gd �` _�d�^ �^#� `� �h �g hb� d���g h� b��_ �``�^���g
�^^�i�h�]�� h� hb� e��e��L [b�  �abh �` ^�h�k��g h� ��fi� �� h� b�� � h� ge���� ��_ h� ig�
��`� d�h��� h�  ��^b ^��g��gig �g � e �^��_�h��� h� ����abh���_ g��`Ka�!� �d��h ��_ �
��^�gg� # d���g h� e �h�^h �hLʤ I^�h�h��� �d�hh�_JJL

�Q 6HH 1,)/$� �N� ZL ThL �h �NQQ� �N��ʠ�� Igiaa�gh��a hb�h gh �^h g^ ih��# �g
�ee �e ��h� `� ^��h��hK]�g�_ ^�dei�g���g �` ge��^b� _�ge�h� hb� `�^h hb�h d�gh ge��^b
^�dei�g���g � � ^��h��h ]�g�_Jʰ Z�  ��� !L W�Z V���hb W�^L� PQO �LZL PP�� PQQʠ�� I����J
Igiaa�gh��a hb�h ^��h��hK]�g�_ ^�dd� ^��� ge��^b  �ai��h���g gb�i�_  �^��!� gh �^h g^ ih��#JL
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hb� ^��h��h _�g^ �d���h��� hb�h h �aa� g hb�h g^ ih��#��� ��_ �hg
�je��^�h  �c�^h��� �` "b�h �h ^����_ ʣ�_ b�^ ]����^��aʤ ��
_�h� d����a "b�hb� � ^�h�a� # �` ge��^b `���g �ihg�_� hb� 
� gh
�d��_d��hʬg e �h�^h���L��

[b� T�i hʬg  b�h� �^�� ^�dd�hd��h h� ` �� ge��^b� �hg
�_�eh��� �` _�^h ���� h�ghg g��d��a�# �de��d��h��a hb�h
^�dd�hd��h� ��_ �hg �ee��^�h��� �` hb�g� h�ghg �� b�abKe �`��� ^�g�g
��� giaa�gh � T�i h hb�h _��g ��_��_ ^� � �]�ih ` �� ge��^bL
Y� b�eg e �!��a hb� e���h� g^b��� g ��_ _�gg��h��a cigh�^�g b�!�
^ �h�^�k�_ hb� T�i h `� � �� hb�� !��"� ʣ"��e���k��aʤ hb� 
� gh
�d��_d��h �g � h��� `� ]ig���gg ��h� �ghgL�ʝ ��� _��g ��h ^ �h�fi�
ʣ"��e���k�h���ʤ �` � ^��gh�hih����� e �!�g��� hb�h �g d� �]i�_L


�!� hb���gg� �hb� !��^�g b�!� fi�gh����_ hb�g
^b� �^h� �k�h���L 
� �j�de��� ʞ��� 	 "�� Tb�d� ��g�# b�g
��g�gh�_ hb�h hb� ��]� hg T�i h �g ʣ��h � ` �� ge��^b T�i h �h ���LʤN�
�d��a �hb� g� ʞ��� Tb�d� ��g�# ^�h�_ ^�g�g ��!��!��a e� g��g ��
�de��#d��h ��_ ^igh�_���  ���h���gb�eg "�hb hb� a�!� �d��h�
ge��^b hb�h �de��^�h�g ��h����� g�^i �h# ^��^� �g� ��_ ge��^b hb�h
hb� a�!� �d��h ^�� �_�eh �g �hg �"� ��_ hb� �]# �!��_ 
� gh
�d��_d��h g^ ih��# ��h� ��#LN� [b�g� ^�g�g� �� "b�^b hb� T�i h
 i��_ �a���gh hb� ` �� ge��^b ^���d� ��_ ʞ��� Tb�d� ��g�# h�
^b� a� hb�h ʣ"b�� hb� a�!� �d��h �g `i�^h�����a �g ��
�ihb� �h� ��� ��gh�hih���� ` ��_�d �` ge��^b ��"�#g ��g�gLʤN�

[b�g � h�^�� _��g ��h _� �^h�# ��h� hb� _�]�h� �]�ih hb�
�jh��h h� "b�^b hb� ��]� hg T�i h �g� �� `�^h� � ` �� ge��^bK` ���_�#
T�i hL �h ��� ��!��� h����a � e�g�h��� �� hb�h fi�gh���  �fi� �g �
^�dd��h�h� h� gh��� �ih � !��i� ^b��^� �]�ih b�g �"� `�!� �_
^��^�eh��� �` ` �� ge��^bʡh� �!� g�de��`#� � ^b��^� ]�h"��� �
��]� h� ��� ^��^�eh��� �� "b�^b ʣ` �� ge��^bʤ ^��g�ghg �` hb�

�� 6HH ���_ !L [�"� �` U��]� h� P�Q �LZL �PP� �QNʠ�� I���PJ I_�`����a ^��h��h
_�g^ �d���h��� h� ��^�i_� `�^��� ^��h��h _�gh��^h���g ��_ ��h cigh ��"g hb�h � � d�h�!�h�_
]# � _�g� � h� _�g^ �d���h� ]�g�_ �� ^��h��hJL

�� 6HH ���h�_ Zh�h�g !L Zh�!��g� PPʝ �LZL OQ�� O�� I����J I^b� �^h� �k��a gi^b
]����^��a �g ʣgh� h���a ��_ _��a� �igʤJʰ ���h�_ Zh�h�g !L ��!� �k� PQ� �LZL ��ʝ� ��� I����J
Ie�i ���h# �e�����J Ig�d�� ^�h��a 6WHYHQVJʰ � �"� !L 	�hL �� ^bgL �ggʬ�� PQO �LZL ��Q� �ʝ�
I����J Ig�d�� ^�h��a 6WHYHQVJL

�ʝ 6HH X��ig !L �dL 
�_ʬ� �` Zh�h�� T�h#L� H �i�L 	degL� T�i�^�� N�� �N� ZL
ThL �OO�� �P�� Iʟ�a��� XL� _�gg��h��aJʰ ʟ�h� ��_ ��g� X��ig·V 7ZR )DFHV� ���� Z�YL T[L
�	�L ��� �� Iʣ-DQXV  �e �g��hg �� i��fi�!�^�� h ��g�h��� h� "b�h Xigh�^� ʟ�a�� h� d�_
� ʯ"��e���k�_ʬ !��" �` hb� 
� gh �d��_d��h �d��a hb� T�i hʬg d�c� �h# L L L LʤJL

N� 	 "�� Tb�d� ��g�#� 1RW D )UHH 6SHHFK &RXUW� PN ��WʥL �L �	�L ��N� ��O I����Jʰ
VHH DOVR [ ��g^ �eh� 7KH 5REHUWV &RXUW DQG )UHH 6SHHFK 6\PSRVLXP� �� ����ʟL �L �	�L
��ʝ� NON I����J ʭb� ����`h� [ ��g^ �eh� 7KH 5REHUWV &RXUW 6\PSRVLXPʮL

N� 6HH Tb�d� ��g�#� VXSUD ��h� N�� �h ��Pʰ [ ��g^ �eh� 7KH 5REHUWV &RXUW
6\PSRVLXP� VXSUD ��h� N�� �h NONL

N� Tb�d� ��g�#� VXSUD ��h� N�� �h ��PL
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�]g��^� �` a�!� �d��h  �gh �^h���g �� ���ʬg �]���h# h� ge����NN ��_
� d� � `�^���h�h�!� ^��^�eh��� �� "b�^b ʣ` �� ge��^bʤ ^��g�ghg �` �
g#gh�d �� "b�^b a�!� �d��h h���g �``� d�h�!� gh�eg h� ^ ��h� hb�
^��_�h���g i�_� "b�^b ��� ^�h�k��g b�!� �  ��g���]�� �ee� hi��h#
h� d��� hb�� !��^�g b�� _NO ��_� ��_��_� �� �ee� hi��h# h� b�� �
!� ��h# �` !��^�gLNP

�ih �!�� �ggid��a hb� ^�  �^h��gg �` hb� ^i  ��h�#
�g^��_��h ��]� h� ��� ^��^�eh��� �` ` �� ge��^b� �gg�gg��a hb�
��]� hg T�i hʬg h i� �_b� ��^� h� ` �� ge��^b !��i�g  ��g�g
hb� �# d�hb�_���a�^�� �ggi�gL Zh ��abh`� "� _ d�h �^g `� 
_�^�_��a gi^b fi�gh���g � � b��e`i�� ]ih i�h�d�h��# ��^��^�ig�!�L
Y� b�eg hb� d�gh �]!��ig d�h �^ʡg�de�� ^�g� ^�i�hgʡ_��g ��h
e �!�_� �  ����]�� ��g"� h� hb�g fi�gh���� a�!�� _�``� ��h ^�g�gʬ
�de�^hg �� ]�hb ge���� g ��_ ge��^b  �abhgL 
� �j�de���
&LWL]HQV 8QLWHG "�g cigh ��� ^�g�R b�" ^�� ��� d��gi � �hg
�de�^h �� ^� e� �h���gʬ ge��^b  �abhg "�hb�ih �� ��h��g�!��
�de� �^��� ��_ �� g�d� "�#g ^�i�h� `�^hi�� �j�d���h��� �` �hg
�de�^h �� hb� !��id� �` ^� e� �h� e���h�^�� ge��^bʢNQ �hb� 
^�g�g� gi^b �g 5HHG Y� 7RZQ RI *LOEHUW� g��d��a�# �de�^h cigh �
`�" ge���� g �``�^h�_ ]# hb� T�i hʬg ��!���_�h��� �` ��� h�"�ʬg
ge��^b  �gh �^h�!� � _����^�ʰ ��!� hb���gg� hb� �de�^h �` 5HHGʬg
] ��_� _�`���h��� �` ^��h��h _�g^ �d���h��� b�g  �g���h�_
�^ �gg d��# _�``� ��h ^��h�jhgLN�

����j��a hb� �ggideh��� �� `�!� �` gi^b � ��]� h� ���
^��^�eh��� �` ` �� ge��^b  ��g�g hb� `i hb� _�``�^i�h# �`
^��^i��h��a hb� �jh��h h� "b�^b hb� ��]� hg T�i hʬg ` �� ge��^b
ci �ge i_��^� LPSDLUV g�d� e� g��gʬ ge��^b  �abhgL T�de��a�
`����^� ^�g�g ���igh �h� hb�g e�h��h��� e� h�^i�� �# gh ����a�#L W�

NN 6HH� H�J�� X��� �L U� �� )UHH 6SHHFK 0DWWHUV� 7KH 5REHUWV &RXUW DQG WKH )LUVW
$PHQGPHQW� �P XL�L H Y��ʬ� QN� �N I���QJ I^�h��a hb� ʣhb� ��]� h� ��� ��_ ��h�^��g� gb�e
hb�d�g "b�^b b�!� ]�^�d� � b���d� � �` ��]� hg T�i h 
� gh �d��_d��h ci �ge i_��^�ʤJL

NO 6HH� H�J�� T�ZZ �L Z�
Z[	W
� \V� Z�TW	[W	Z 
		ʞ ʞWZZ	
[ ��ʝ I���NJ
I_�g^igg��a hb� �]��a�h��� �` a�!� �d��h h� ʣe �d�hʭ�ʮ � "���K`i�^h�����a g#gh�d �` ` ��
ge��^bʤJʰ U���!��!� ����� � ,PDJLQLQJ DQ $QWLVXERUGLQDWLQJ )LUVW $PHQGPHQW� ���
T����L �L �	�L ����� ��NʝʠO� I����J Iʣʭ[ʮb� ��g"� h� hb� ���g hb�h ]�g�h ^��h�de� � #
` �� ge��^b ��" �g ��h ��gg ^��gh�hih����� e �h�^h��� `� ge��^b ]ih � _�``� ��h ���_ �`
^��gh�hih����� e �h�^h���R ��� hb�h  �_i^�g�  �hb� hb��  ���`� ^�g� hb� ���fi���h��g ��
�je �gg�!� �ee� hi��h# hb�h � � � ^��g�fi��^� �` hb� b�ab�#� ��_ ��^ ��g��a�#� i��fi��
_�gh �]ih��� �` �^���d�^ ��_ e���h�^�� e�"� �� hb� ���h�_ Zh�h�gLʤJL

NP 6HH� H�J�� ��_ ���� � ��_L !L 
�_L T�dd^ʬ�g T�ddʬ�� NʝP �LZL NQ�� Nʝ�� NʝQ
I�ʝQʝJ Iieb��_��a �� 
TT  i��  �fi� ��a ] ��_^�gh� g h� a�!� �fi�� h�d� h� �ee�g��a
!��"e���hg "b�� ^�!� ��a ei]��^ �ggi�g �� � _� h� ��gi � hb�h hb� ��gh����a ei]��^ �g
�je�g�_ h� � "�_�  ��a� �` !��"e���hgJL

NQ 
� ��� �hh�deh �h gi^b �� ����#g�g� g�� ��^b� _ V�g��� 7KH 'HFDGH RI T�h�k��g
���h�_� Z��[	 Iʞ�^L �ʝ� ���ʝJ� bhhegRMMg��h�L^�dM��"gK��_Ke���h�^gM���ʝM��M^�h�k��gKi��h�_K
_�!�gh�h��aK�de�^hK�d� �^��Ke���h�^gLbhd� I��gh !�g�h�_ ʞ�^L N�� ����JL

N� 6HH� H�J�� 
�h�� )UHH 6SHHFK 'RFWULQH $IWHU ���_ !L [�"� �` U��]� h� ��ʝ V���L
�L �	�L �ʝ��� �ʝ�� I���QJ I_�g^igg��a 5HHGʬg e�gg�]�� �de�^h �^ �gg � !� ��h# �` ^��h�jhg�
��^�i_��a ^�dd� ^��� ge��^b�  �gh �^h���g �� e��b��_���a� ��_ g�a� � _����^�gJL
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&LWL]HQV 8QLWHG �hg��`� hb� T�i hʬg !��_�^�h��� �` ^� e� �h� ge��^b
 �abhg � ai�]�# _�d���gb�g hb� ge��^b �` ^�h�k��g "b�g� ge��^b
�g ��" Ie�h��h����#J _ �"��_ �ih �� hb� hgi��d� �` ^� e� �h�
e���h�^�� ge��^b hb� ^�g� Id�abh b�!�J i����gb�_LN� 	!�� d� �
_� �^h�#� �� 'DYLV Y� )(&� hb� T�i h gh i^� _�"� � ��" hb�h
����"�_ ^��_�_�h�g h� ^����^h ��_ ge��_ PRUH d���# `� 
^�de��a� ge��^b �` hb�� �ee����hg g��`K`����^�_ �!� �
e� h�^i�� hb �gb��_LNʝ [big� �� !��_�^�h��a hb� g��`K`����^�_
^��_�_�h�ʬg  �abh ��h h� ]� I ���h�!��#J ]i _���_ ]# b�g �"�
ge��^b �^h�!�h��g� hb� T�i h _� �^h�# gfi��^b�_ hb� ge��^b �`
�hb� ^��_�_�h�g ��_ hb�� giee� h� gL ��h hb� ^�g� a��g �� hb�
]���g �g � "�� `� hb� ` �� ge��^b e����h�``L 
� hb�g�  ��g��g�
^�i�h��a ^�g�g� "b��� ^� h����# ig�`i� �� hb� ^��gh i^h��� �` �
_�h�]�g� `� ghi_# ���� hb� ��� �����_ T�����g ��_ ʞ�!�_
Vi_g�� ^��gh i^h�_ `� hb�g g#de�g�id�O� _��g ��h `i��# ��_
g�h�g`�^h� ��# ��g"� hb� fi�gh��� �` "b�hb� hb� T�i h �g
`i�_�d��h���# ` �� ge��^b ` ���_�#L

���hb� �ee ��^b h� �gg�gg��a hb� ��]� hg T�i hʬg ` ��
ge��^b  �^� _ d�# h��� hb� `� d �` ^��g�_� ��a hb� d�gg�a�g hb�
T�i h g��_g !�� �hg  b�h� �^ ��_ �^^�de��#��a _�^h ���� h�ghgL
\b��� hb� 
� gh �d��_d��h b�g ���a ]��� � `�!� �_ ��^�h��� `� 
��`h# ci_�^���  b�h� �^�O� �g ��h�_ �� ��� �O� hb� ��]� hg T�i h b�g�
�h hb� !� # ���gh� ��_i�a�_ �� �hg gb� � �` hb�h  b�h� �^ʡ��_
d�#]� d� � hb�� �hg gb� �L \b��� Xigh�^� ʟ����_# "�g e� b�eg
e� h�^i�� �# gig^�eh�]�� h�  b�h� �^�� `��abhg "b�� " �h��a 
� gh
�d��_d��h �e�����g�ON Tb��` Xigh�^� ��]� hg b�g ]��� �� g��i^b

N� 6HH� H�J�� Xigh�� ��!�hh� &RQIURQWLQJ WKH ,PSDFW RI T�h�k��g ���h�_� �ʝ ���	
XL�L H Y��ʬ� ���� ���ʠ�O I���QJ I_�g^igg��a hb�g e�gg�]���h#Jʰ VHH DOVR U�	U���
��U��W�
� ��
�U	ʞ ZY		TVR [V	 ���	�[Z T���[ʬZ 
W�Z[ ��	
ʞ�	
[ �NPʠPN I����J
I� ai��a hb�h hb� ��]� hg T�i h b�g `�!� �_ ^� e� �h� ��_ a�!� �d��h ge���� g �h hb�
�je��g� �`  ���h�!��# e�"� ��gg ���gJL

Nʝ ʞ�!�g !L 
�_L 	��^h��� T�ddʬ�� PPO �LZL ��O� �NQ� �O�ʠOO I����JL
O� 6HH JHQHUDOO\ T�����g H Vi_g��� VXSUD ��h� �ʝ I�^^idi��h��a hb� ` �� ge��^b

_�^�g���g �` hb� ��]� hg T�i hJL
O� 6HH� H�J�� ��[V�� ʞL V	����
 	[ ���� 
W�Z[ ��	
ʞ�	
[ ��\R 
�		ʞ�� �


	ʧY�	ZZW�
 �
ʞ 
�		ʞ�� �
 �	�WUW�
 !�� IOhb �_L� T� ����� �^�_L Y �gg ����J Iʣ
�
�hb� � �� �` ��" ʭ]�#��_ hb� 
� gh �d��_d��hʮ b�g g� �`h�� ��ge� �_ hb� Xigh�^�g �` hb�
Zie �d� T�i h h� " �h� �e�����g d� ��_ ]# ���fi��^� ��_ e�gg���LʤJL

O� 6HH VXSUD ��h� �P ��_ �^^�de��#��a h�jhL
ON 6HH� H�J�� 
�hʬ� W�ghL �` 
�dL H ��`� �_!�^gL !L ��^�  �� �N� ZL ThL �NQ�� �N�ʝ

I����J Iʟ����_#� XL� ^��^i  ��aJ Iʣ[b� T���`� ��� ��a�g��hi � ��^�i_�_ �� �hg �``�^���
b�gh� # ʭ�` hb� ��" 1,)/$ gh i^� _�"�ʮ hb� ^��a �hi��h� # gh�h�d��h hb�h hb� �^h "�g
e� h �` T���`� ���ʬg ��a�^# �` ʯ`� "� _ hb�����aLʬ �ih �h �g ��h `� "� _ hb�����a h� `� ^�
��_�!�_i��g h� ʯ]� �� ��gh id��h `� `�gh� ��a ei]��^ �_b� ��^� h� �� �_����a�^�� e���h �`
!��" ʭhb�#ʮ `��ʭ_ʮ i��^^�eh�]��Lʬ Wh �g `� "� _ hb�����a h� ]�a�� ]#  ��_��a hb� 
� gh
�d��_d��h �g  �h�`��_ �� ��ʝ�ʰ h� i�_� gh��_ hb� b�gh� # �` �ihb� �h� ��� a�!� �d��h
�g hb� 
�i�_� g hb�� ���" �hʰ h� ^��`� d hb�h b�gh� # g��^� hb�� gb�"g b�"  ����h��gg
�ihb� �h� ���  �a�d�g � � �� hb�� �hh�dehg h� gh�`�� ` �� ge��^bʰ ��_ h� ^�  # hb�g�
��gg��g ��"� _ �g "� g��� h� e �g� !� ��_ h��^b hb� ��^�gg�h# �` ` ��_�d �` ge��^b `� 
hb� a��� �h���g h� ^�d�L U�!� �d��hg digh ��h ]� ����"�_ h� `� ^� e� g��g h� �je �gg �
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"b�� �h ^�d�g h� " �ee��a b�dg��` �� hb� 
� gh �d��_d��hʬg
`��aLOO Zh����  b�h� �^�� `��i �gb�g � � �!�� b� _� hb�� ]� � ^�g�
�ih^�d�g h� �gg�gg `� hb�� �de�^h �� ` �� ge��^b  �abhgL 	!��
d� � �de� h��h�#� gi^b `��i �gb�g d�# �deb�g�k� � e� h�^i�� 
i�_� gh��_��a �` ` �� ge��^b hb�h d�# ]� !� # _�``� ��h ` �d ���
� ^�dd��h�h� � �]g� !� `��_g �hh �^h�!�LOP

Y� b�eg� hb��� ��� gb�i�_  �`� ��gh��_ h� hb� _�^h ����
h�ghg hb�h �^^�de��# hb�g� ^�g�  �gi�hg ��_ hb�h  b�h� �^L �h hb�
!� # ���gh� hb� ��d�h�_ �id]� �` h�ghg a�!� ���a ` �� ge��^b ^�g�g
e �!�_�g �d� �d���a��]�� _�h� g�h ]# "b�^b h� ci_a� hb� ��]� hg
T�i hʬg  �^� _L �� hb�g g^� �� �� ���h��� ��!�gh�a�h��� �a���
giaa�ghg hb� h ihb �` hb� �gg� h��� hb�h hb� ��]� hg T�i h �g ��_��_
ge��^b e �h�^h�!� I]ih� h�  �e��h� ���# �` ��� �_�ehg � e� h�^i�� 
!�g��� �` ` �� ge��^bJLOQ 
� gh� hb� T�i h b�g  ��``� d�_ hb�
^��h ���h# �` hb� ^��h��hK��ih ���h#  i��  �fi� ��a gh �^h ci_�^���
g^ ih��# `� ��"g hb�h _�g^ �d���h� ]�g�_ �� ^��h��hLO� [b�g
 ��``� d�h��� "�g ��h � a�!��R Xigh�^�g ʟ�a�� ��_ � �#� �`h��
� ai�� �g _�_ Xigh�^� Zh�!��g� hb�h hb� ^��h��hK��ih ���h#  i�� �g
i�h�d�h��# d� ��# � ig�`i� b�i �gh�^ʡ"b�h � �#� b�g ^����_ �
ʣ i�� �` hbid]ʤO�ʡhb�h gb�i�_ ��h h��� �� �ihg�k�_ �de� h��^� ��

� gh �d��_d��h ^�g�gLOʝ �ih hb� ��]� hg T�i h b�g  ��``� d�_
hb�h  i��� �!�� �� hb� `�^� �` hb�g� ^���g `� �d� � b���gh�^ �ee ��^b
h� ` �� ge��^b hb�h i�h�d�h��# g���g h� _�h� d��� "b�hb� hb�
a�!� �d��h �g h #��a h� giee �gg hb� �je �gg��� �` �_��gLP�

d�gg�a� ^��h � # h� hb�� _��e�gh ^��!�^h���gL 
 ��_�d �` ge��^b g�^i �g ` ��_�d �`
hb�iabh ��_ ]����`L [b�g ��" �de� ��g hb�g� ��]� h��gLʤ Ig�^��_ ��_ hb� _ ��h� �h���g ��
� �a����J I^�h�h���g �d�hh�_JJL

OO 6HH� H�J�� Z�#_� !L Yb��eg� PQ� �LZL OON� OQ�ʠQ� I����J IʣZe��^b �g e�"� `i�L Wh
^�� gh� e��e�� h� �^h���� d�!� hb�d h� h�� g �` ]�hb c�# ��_ g�  �"� ��_ʡ�g �h _�_ b� �ʡ
��`��^h a ��h e���L �� hb� `�^hg ]�`� � ig� "� ^����h  ��^h h� hb�h e��� ]# ei��gb��a hb�
ge���� L �g � 
�h��� "� b�!� ^b�g�� � _�``� ��h ^�i g�ʡh� e �h�^h �!�� bi h`i� ge��^b ��
ei]��^ �ggi�g h� ��gi � hb�h "� _� ��h gh�`�� ei]��^ _�]�h�LʤJL

OP 6HH VXSUD h�jh �^^�de��#��a ��h�g NNʠNPL
OQ 6HH VXSUD h�jh �^^�de��#��a ��h�g NNʠNPL
O� 6HH� H�J�� ��  !L �dL �ggʬ� �` Y��L T��gi�h��hg� W�^L� �O� ZL ThL �NNP�

�NOQʠO� I����J Iʟ�!���iab� XL� c����_ ]# ��]� hg� TLXL� ���h� H [b�d�g� XLXL� e�i ���h#
�e�����J I^��^�i_��a hb�h �  �gh �^h��� ��  �]�^���g� "b�� ^�d]���_ "�hb �� �j^�eh��� `� 
^���g g�����a h� ^����^h �� _�]hg �"�_ h� hb� `�_� �� a�!� �d��h� "�g ^��h��h ]�g�_ ��_
hbig  �fi� �_ gh �^h g^ ih��#Jʰ LG� �h �NQNʠQO IU� gi^b� XL� ^��^i  ��a �� ci_ad��h �� e� h
��_ _�gg��h��a �� e� hJ I�a ����a hb�h hb� ��""�g ^��h��h ]�g�_ ��_ `����_ gh �^h g^ ih��#JL

O� 6HH� H�J�� ���_ !L [�"� �` U��]� h� P�Q �LZL �PP� ��Q I���PJ I� �#� � XL�
^��^i  ��a �� ci_ad��hJL

Oʝ ,G� �h ���ʠ�N Iʟ�a��� XL� ^��^i  ��a �� ci_ad��hJ I� ai��a hb�h ^��h��hK
]�g�_  i��g gb�i�_ h �aa� gh �^h g^ ih��# ���# "b�� hb�# �de��^�h� i�_� �#��a ^��^� �g
�]�ih a�!� �d��h �hh�dehg h� ��h� `� � "�hb hb� ` �� �j^b��a� �` �_��gJʰ VHH DOVR
Zh�!��g� VXSUD ��h� ��� �h �N�Oʠ�� IXigh�^� Zh�!��g �je �gg��a g��eh�^�gd �]�ih �  �a�_
^��h��hK��ih ���h#  i��JL

P� �` ^�i g�� cigh ]�^�ig� � _�^h ����  i�� `�!� g ` �� ge��^b _��g ��h ��^�gg� ��#
d��� �h _�g� �]��L ���# g^b��� g� ��_ g�!� �� cigh�^�g� b�!� _�^ ��_ hb� g�K^����_
/RFKQHU�k�h��� �` hb� 
� gh �d��_d��h� �� "b�^b hb� T�i hʬg �d] �^� �` � gh ��a�# e �K` ��
ge��^b �ee ��^b ^�d�g �h hb� �je��g� �` hb� a�!� �d��hʬg �]���h# h�  �ai��h� �!� #_�# g�^���
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W�_��_� hb� ��]� hg T�i h b�g ��h ���#  ��``� d�_ hb�
^��h��hK��ih ���h#  i��� ]ih b�g d�!�_ h� "�_�� �hg _�d���LP� W�
���P� hb� T�i h �_�eh�_ � ] ��_� _�`���h��� �` hb� ^��h��h
_�g^ �d���h��� hb�h h �aa� g gh �^h g^ ih��#� _�ge�h� e �h�ghg hb�h
hb� T�i hʬg �je��_�_  i�� _�_ ��hh�� h� `i hb� �hg i�_� �#��a
^��^� � "�hb e �!��h��a a�!� �d��h ` �d giee �gg��a hb�
�je �gg��� �` _�g`�!� �_ �_��gLP� W� ����� �h "����_ ie h� hb� !� #
e �^�e�^� �` �ee�#��a hb�h  i�� �� ^�de����_ ge��^b ^�g�g� �� hb� `�^�
�` Xigh�^� � �#� ʬg �]c�^h��� hb�h _���a g� "�i�_ _��d d�gh ge��^b
^�dei�g���g� g��^� d�gh �` hb�d ^�de�� e� h�^i�� ^��h��hLPN Xigh
�g gh ����a�#� hb� T�i h �� ���� giaa�gh�_� "�hb�ih �^hi���#
_�^�_��a� hb�h  �gh �^h���g �� ^�dd� ^��� ge��^b �� d���# gi]c�^h
h� hb� e �gid�]�# d� � _�`� ��h��� &HQWUDO +XGVRQ h�gh gb�i�_
 �^��!� gh �^h g^ ih��# "b�� hb�# ^��gg�`# ]�g�_ �� ^��h��hLPO [b�g
giaa�gh��� �a��� ���^�h�_ hb� �]c�^h��� hb�h �ee�#��a hb� ^��h��hK
��ih ���h#  i�� h� ^�dd� ^��� ge��^b  �gh �^h���g �gg��h����#
g"����"�_ hb�  ���!��h �!� ��� ^�dd� ^��� ge��^b h�ghLPP [b�
_�gg��h� g �� hb�h ���� ^�g�  ��g�_ hb�g �]c�^h��� ]�g�_ �� hb�� 
�]g� !�h��� hb�h� �g "�hb ge��^b ^�dei�g���g� d�gh ^�dd� ^���
ge��^b  �gh �^h���g �_��h�`# hb� e� h�^i�� ge��^bʡhb�h �g� hb�
e� h�^i�� �_!� h�g��aʡh� "b�^b hb�  �gh �^h���g �ee�#LPQ

�ih hb� ��]� hg T�i h b�g _��� d� � hb��  ��``� d ��_
�jh��_ hb� _�d��� �` e �!��ig�# �j�gh��a  i��g ���� hb� ^��h��hK
��ih ���h#  i��L Wh b�g ��g� d�_� ��" _�^h ���� �� � ge��^bK

��_ �^���d�^ ��`�L 6HH� H�J�� �d��_� Zb��� � 7KH 1HZ ��^b�� � ���Q \WZL �L �	�L �NN�
���ʠ�ʝʰ Z�  ��� !L W�Z V���hb W�^L� PQO �LZL PP�� Pʝ�ʠʝ� I����J I� �#� � XL� _�gg��h��aJL

P� 6HH \�����d ʞL � ��k�� ,QYDVLRQ RI WKH &RQWHQW�1HXWUDOLW\ 5XOH� ���ʝ
��� �L �	�L ��P� ��Qʠ�� I����JL

P� 6HH 5HHG� P�Q �LZL �h �QNʠQO I^��^�i_��a hb�h � ��" "�g ^��h��h ]�g�_ ��h
���# �` �h "�g cigh�`��_ ]�g�_ �� hb� ^��h��h �` hb�  �ai��h�_ ge��^b ]ih ��g� �` hb� ��"
`�^����# ^��gg�`��_ �� hb� ]�g�g �` hb�h ^��h��hJʰ LG� �h ���ʠ�N Iʟ�a��� XL� ^��^i  ��a ��
ci_ad��hJ I�je �gg��a _�g�a ��d��h "�hb hb�h ] ��_� _�`���h���JL

PN 6HH 
�hʬ� W�ghL �` 
�dL H ��`� �_!�^gL !L ��^�  �� �N� ZL ThL �NQ�� �N�� I����J
I�_��h�`#��a hb� ge��^b ^�dei�g��� �h �ggi� �g ^��h��h ]�g�_Jʰ LG� �h �N��ʠ�P I �c�^h��a hb�
��"� ^�i hʬg ^��^�ig��� hb�h hb� ge��^bʬg gh�hig �g e �`�gg����� ge��^b cigh�`��_ �^^� _��a hb�
��" g�d�hb��a ��gg hb�� gh �^h g^ ih��#Jʰ LG� �h �N�P Ib��_��a hb�h �h "�g i���^�gg� # h� _�^�_�
"b�hb� e �`�gg����� ge��^b �� `�^h "�  ��h�_ �� �j^�eh��� ` �d ʣ� _��� # 
� gh �d��_d��h
e ��^�e��gʤ ]�^�ig� hb� ��" `����_ ��h� d�_��h� g^ ih��#JL %XW VHH LG� �h �N�� I� �#� � XL�
_�gg��h��aJ Iʣ�� hi���# �!� # _�g^��gi � ��" ^�i�_ ]� ^��g�_� �_ ^��h��h ]�g�_� `� !� hi���#
�!� # _�g^��gi � ��"  �fi� �g ��_�!�_i��g h� ge��� � e� h�^i�� d�gg�a�Lʤ I��h� ��� fi�h�h���
d� �g �d�hh�_JJʰ LG� �h �N�� I^�h��a �� �j�de�� �` � ^�h# � _����^�  �fi� ��a ���_�� _g h�
_�g^��g� hb� e �^�_i �g `� a� ]�a� _�ge�g�� h� h����hgJL

PO 6HH Z�  ��� !L W�Z V���hb W�^L� PQO �LZL PP�� P��ʠ�� I����J I^�ih�����a hb�h
^��h��hK]�g�_ ��"g � � e �gideh�!��# i�^��gh�hih������ ^��^�i_��a hb�h hb� ��" �� fi�gh���"�g
^��h��h ]�g�_� ]ih _�^�����a h� �ee�# gh �^h g^ ih��#]�^�ig� hb� � _��� # ^�dd� ^��� ge��^b h�gh
"�g gi``�^���h h� ��!���_�h� hb� ��"JL 
� � _�g^ �eh��� �` hb� h�gh �� d���# �ee��^�]�� h�
^�dd� ^��� ge��^b  �ai��h���g� g��&HQWUDO+XGVRQ*DV	(OHFWULF&RUSRUDWLRQ Y�3XEOLF6HUYLFH
&RPPLVVLRQ RI 1HZ <RUN� OO� �LZL PP�� PQQ I�ʝ��Jʰ ��_ ,06+HDOWK� PQO �LZL �h P��L

PP 6HH ,06 +HDOWK� PQO �LZL �h P��ʠ�� I� �#� � XL� _�gg��h��aJL
PQ 6HH LG� �h P�ʝʠʝ�L
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e �h�^h�!� _� �^h���L ��gh ��h�]�#� hb� T�i h b�g `� d�#
�gh�]��gb�_ hb�h hb� ^�����^�� ��gh �` i�e �h�^h�_ ge��^b
^�h�a� ��g ���_ �ih �� &KDSOLQVN\ Y� 1HZ +DPSVKLUHP�  �`��^h
_�h� d���h���g �]�ih hb�� b�gh� �^�� ��^� �` 
� gh �d��_d��h
e �h�^h����  �hb� hb�� �� �je��^�h ci_�^��� "��ab��a �` hb� !��i�
�` � a�!�� ^�h�a� # �` ge��^b �a���gh hb� g�^��� b� dg �h
a��� �h�gL W� hb �� ^�g�g _�^�_�_ �� hb �� ^��g�^ih�!� h� dg� hb�
T�i h `� d�# ��gb ���_ hb�g b�gh� �^�� d�hb�_���a#LP�

Wh �g `�� h� ^��g�_� hb�h d�!� � ge��^bKe �h�^h�!� ���L �
d� � �_ b�^ ci_�^��� ]����^��a e �^�gg ��"�#g hb ��h��g h� "��ab
i�e�ei�� ��_ i�e���g��h ge��^bʡ`� �j�de��� ���g �]�ih
d���h� # b��� g�Pʝ !�����h !�_�� a�d�g�Q� ��_ ���d�� ^ i��h#
_�e�^h���g�Q� h�  �^�i�h hb� gi]c�^hg �` hb�g� hb �� ^�g�gʡ�a���gh
]�hb i�_����]�� g�^��h�� ��h� �ghg h��_ h� ge��^b giee �gg��� ��_
hb� e���h�^�� ^��d� `�  �ai��h��� hb�h �����# �de����_ ���^hd��h
�` hb� ��" �� fi�gh���L W� �hb� "� _g� �_ b�^ ]����^��a e �g��hg
�� �hh �^h�!� !�b�^�� `� `��_��a ge��^b i�e �h�^h�_LQ� � b�gh� �^��
�ee ��^b� e� b�eg� ^�i�_  �g�gh ^��h�de� � # ^��d� g `� ge��^b
 �gh �^h���g� �!�� �` �h d�# ��h  �`��^h �� �^^i �h� �^^�i�h��a �` hb�
a���g�g �` hb� &KDSOLQVN\ ^�h�a� ��gLQN

[� ]� gi �� �hb� ��]� hg T�i h _�^h ���� ����!�h���g�
gi^b �g �hg _�!���ed��h �`  i��g  �a� _��a a�!� �d��h ge��^b
��_ hb� ge��^b  �abhg �` a�!� �d��h �de��#��g� ^ih �� hb� �hb� 
_� �^h���LQO 
�!� hb���gg� �h `� gh a���^�� hb� T�i hʬg _�^h ����
^b��^�g g��d h� e���h � e�^hi � �` � T�i h hb�h �g `i�_�d��h���#
ge��^b e �h�^h�!� I�a���� �h ���gh �` ��� �_�ehg � e� h�^i�� !�g���

P� Tb�e���g�# !L 
�" V�degb� �� N�P �LZL PQ�� P��ʠ�� I�ʝO�J Iʣ[b� � � �
^� h��� "���K_�`���_ ��_ ��  �"�# ��d�h�_ ^��gg�g �` ge��^b� hb� e �!��h��� ��_
ei��gbd��h �` "b�^b b�!� ��!� ]��� hb�iabh h�  ��g� ��# T��gh�hih����� e �]��dL
[b�g� ��^�i_� hb� ��"_ ��_ �]g^���� hb� e �`���� hb� ��]���ig� ��_ hb� ��gi�h��a � 
ʯ`�abh��aʬ "� _gʡhb�g� "b�^b ]# hb�� !� # ihh� ��^� ��`��^h ��ci # � h��_ h� ��^�h� ��
�dd�_��h� ] ��^b �` hb� e��^�Lʤ I`��h��h� �d�hh�_JJL

P� 6HH ���h�_ Zh�h�g !L ��!� �k� PQ� �LZL ��ʝ� ��� I����J Ie�i ���h# �e�����Jʰ
� �"� !L 	�hL �� ^bgL �ggʬ�� PQO �LZL ��Q� �ʝ�ʠʝ� I����Jʰ ���h�_ Zh�h�g !L Zh�!��g� PPʝ
�LZL OQ�� O�� I����JL

Pʝ 6HH JHQHUDOO\ $OYDUH]� PQ� �LZL ��ʝ Ib��_��a hb�h � `�_� �� ��" e �b�]�h��a
�#��a �]�ih  �^��!��a d���h� # _�^� �h���g � d�_��g "�g i�^��gh�hih�����JL

Q� 6HH JHQHUDOO\ (QW� 0HUFKV�� PQO �LZL ��Q I��!���_�h��a � gh�h� ��" hb�h
]�  �_ hb� g��� �  ��h�� �` !�����h !�_�� a�d�g h� d��� gJL

Q� 6HH JHQHUDOO\ 6WHYHQV� PPʝ �LZL OQ� Igh ����a _�"� � `�_� �� gh�hih� hb�h
e �b�]�h�_ hb� ^�dd� ^��� ^ ��h���� g���� � e�gg�gg��� �` ���d�� ^ i��h# _�e�^h���gJL

Q� 6HH ���^��h ���g�� 7KH 3DWKRORJLFDO 3HUVSHFWLYH DQG WKH )LUVW $PHQGPHQW�
�P T����L �L �	�L OOʝ� O�P I�ʝ�PJL &I� ʞ��!� � �� 	_i^L [���^�ddgL T��g� h�id� W�^L
!L 
�_L T�dd^ʬ�g T�ddʬ�� P�� �LZL ���� ��O I�ʝʝQJ IZ�ih� � XL� ^��^i  ��aJ Iʣ��!��"��a
ge��^b  �ai��h���g i�_� `�� �# gh �^h ^�h�a� �^��  i��g ���eg hb� gh� ^b �� hb� gh��_� _g
`� hb�g� d�d��hg "b�� hb� _���# e���h�^g ^ ��g ��i_�gh `� ��d�h��a "b�h d�# ]� g��_LʤJL

QN 6HH U���!��!� ����� � 7KH ,QYHQWLRQ RI /RZ�9DOXH 6SHHFK� ��� V���L �L �	�L
��QQ� ���� I���PJ I^�gh��a _�i]h �� hb� b�gh� �^�� `�i�_�h���g �` hb� &KDSOLQVN\ ^�h�a� ��gJL

QO 6HH Tb�d� ��g�#� VXSUD ��h� N�� �h ��Pʠ�� I_�g^igg��a a�!� �d��h �de��#��gʬ
ge��^bJʰ LG� �h �N�ʠN� I_�g^igg��a hb� a�!� �d��h ge��^b _�^h ���JL
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�` ` �� ge��^bJLQP �ih hb� fi�gh���  �fi� �g d� � ����#g�gL W`
hb�g� _�^h ���g ����" `�  �gi�hgK]�g�_ d���ei��h���� hb�� hb�� 
ge��^bKe �h�^h�!� e �d�g� ��g� ����"g hb� T�i h h� b�_� �hg  ���
����#g�g �� ` �� ge��^b ^�g�gL [b�h ��hh� e�h��h��� �g e� h�^i�� �#
^��^� ���a �` hb�g� _�^h ���g ���]�� hb� T�i h h� ieb��_ e�ei�� 
]ih e �]��d�h�^ ge��^b  �gh �^h���g �g g�de�� �ee��^�h���g �`
a��� ���# ge��^bKe �h�^h�!�  i��gL W� �hb� "� _g� ge��^bK
e �h�^h�!�  i��g d�abh ����" �h ���gh g�d� ge��^b  �gh �^h���g h�
]� ieb��_ "�hb�ih hb� g� h �` �je��^�h ]����^��a hb�h �hh��_g
d� � b���gh�^ h�ghgL W� hi �� hb� ��^� �` gi^b h ��ge� ��^# d���g
e�gg�]��  �gi�hgK� ���h�_ _�^�g���g hb�h b�_� hb�� h i�
d�h�!�h���gL [b�g � h�^�� ^��g�_� g hb�h h �i]���a e�gg�]���h#L

WWL [V	 ���	�[Z T���[ʬZ ʞ�T[�W
�� ��
WY���[W�
Z

�� �^^�g���� hb� ��]� hg T�i h b�g d���ei��h�_ ` ��
ge��^b _�^h ��� �� "�#g hb�h �]g^i � "b�h �ee�� h� ]� hb� �����#
 �h������g i�_� �#��a �hg _�^�g���gL [b� `� gh gi]g�^h��� �` hb�g e� h
^��g�_� g h"� �j�de��g �` hb� T�i h ieb��_��a ^��h��hK]�g�_
ge��^b  �gh �^h���g �� "�#g hb�h giaa�gh _�!��h���g ` �d �hg
h �_�h�����  i�� gi]c�^h��a gi^b  �gh �^h���g h� gh �^h g^ ih��#LQQ [b�
g�^��_ gi]g�^h��� ^��g�_� g hb� T�i hʬg `�� h�h���� �� � ���� ^�g��
"�hb �  i�� hb�h "�i�_ gi]c�^h d�gh ^��h��hK]�g�_ ge��^b
^�dei�g���g h� gh �^h g^ ih��#LQ� \b��� hb�h ^�g� �__�_ _�g^���d� g
��_ ��d�h�h���g h� ��# gi^b  i�� �h d�abh ����i�^� �� � `ihi � ^�g��
hb�  b�h� �^ �h �de��#�_ʡ��_ hb�  b�h� �^ �h ^b�g� ��h h� �de��#ʡ
giaa�ghg hb�h �h d�# ]� ��#��a hb� a �i�_"� � `� ^ ��h��a � ��"
^�de����_Kge��^b _�^h ��� hb�h ���!�g  ��d `� g�d��� 
d���ei��h���gL 
�����#� hb� hb� _ gi]g�^h��� ^��g�_� g � ���P ^�g�
hb�h `�i�_ hb� ge��^b �� fi�gh��� h� ]� a�!� �d��h ge��^bLQ� \b���
hb�h ^�g� ig�_ � b���gh�^� di�h�`�^h� ����#g�g h� _�^�_� hb�h hb�
ge��^b "�g a�!� �d��h��  �hb� hb�� e �!�h�� �hg !� # �^^�eh��^�
�` �  �a�_ ]��� # ]�h"��� a�!� �d��h ��_ e �!�h� ge��^b �a���
���!�g �e��  ��d `� �ih^�d�K]�g�_ d���ei��h���L

QP 6HH VXSUD h�jh �^^�de��#��a ��h� OQL
QQ Z�� LQIUD Z�^h��� WWL�L� `� _�g^igg��� �` +ROGHU Y� +XPDQLWDULDQ /DZ 3URMHFW�

PQ� �LZL � I����J� ��_:LOOLDPV�<XOHH Y� )ORULGD %DU� P�P �LZL ONN I���PJL
Q� Z�� LQIUD Z�^h��� WWL�L� `� _�g^igg��� �`1,)/$ Y� %HFHUUD� �N� ZL ThL �NQ� I����JL
Q� Z�� LQIUD Z�^h��� WWL� `� _�g^igg��� �` :DONHU Y� 7H[DV 'LYLVLRQ� 6RQV RI

&RQIHGHUDWH 9HWHUDQV� ,QF�� P�Q �LZL ��� I���PJL
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$� 7KH 0DQLSXODWLRQ RI 6WULFW 6FUXWLQ\

Z^b��� g �` �fi�� e �h�^h��� ��" �`h�� �^^ig� hb� T�i h �`
_�!��h��a ` �d �hg �gh��g�]�� hb ��Kh�� �_ g^ ih��# gh i^hi �LQʝ
[b� � aid��h �g � `�d���� ���L ��h����� ]�g�g  �!��" ^�� h���
hb� `� d �` � h��hb��gg� h�ih���a�^��  �!��" �� "b�^b hb� �``�^h �`
hb� ^b�����a�_ ��" `i ��gb�g �hg �"� cigh�`�^�h������ � hb� "���K
���"� I��_ g�d�h�d�g ci_�^����#  �^�a��k�_J�� ʣ �h����� ]�g�g
"�hb ]�h�Lʤ�� W�h� d�_��h� g^ ih��# b�g ]��� �ee���_ �� � "�#
hb�h ��^�h�g �h �� � h i�# ��h� d�_��h� e�g�h��� �� hb� hb ��Kh�� �_
gh i^hi ���N ]ih ��g� �� � "�# hb�h �ee�� g h�  �fi� � � ��� K
e� `�^h `�h ]�h"��� hb� ��" ��_ hb� �gg� h�_ cigh�`�^�h���ʡ
g�d�hb��a �� d���# �gg�^��h�_ "�hb gh �^h g^ ih��#L�O 
� �hg
e� h� gh �^h g^ ih��# ^�� �de�g� `�h ��_ cigh�`�^�h���
 �fi� �d��hg hb�h  ��_� �h �j^�eh������# _�``�^i�h h� g�h�g`#��P
]ih b�g ��g� ]��� �ee���_ �� "�#g hb�h �^^� _ g�a��`�^��h
_�`� ��^� h� hb� a�!� �d��hʬg ci_ad��hgL�Q

Z�d��� d���ei��h���g d� � hb� ��]� hg T�i hʬg ig� �`
gh �^h g^ ih��# �� �hg ` �� ge��^b ci �ge i_��^�L

Qʝ 6HH� H�J�� ʟ�h�� �L 	#� � &RQVWLWXWLRQDO &URVVURDGV DQG WKH &DQRQ RI 5DWLRQDO
%DVLV 5HYLHZ� O� �LTL ʞ��WZ �L �	�L P��� P�ʝ I���OJ I��h��a hb� _�``�^i�h# �` ^��gg�`#��a
hb� gh��_� _ �`  �!��" hb� T�i h b�g ig�_ �� a�#  �abhg ^�g�gJʰ VHH DOVR ���h�_ Zh�h�g !L
�� a����� P�� �LZL P�P� P�O I�ʝʝQJ IZ^����� XL� _�gg��h��aJ I� ai��a hb�h hb� d�c� �h# ��
�� �de� h��h g�j �fi���h# �fi�� e �h�^h��� ^��ig� ^�g� b�_ di__��_ hb� �ee��^�]��
gh��_� _ ]# "b�^b ^�i hg ci_a� g�j ^��gg�`�^�h���gJL

�� 6HH� H�J�� ���h�_ Zh�h�g �L�L ��hL �_L !L 
 �hk� OOʝ �LZL �QQ� ��Qʠ�� I�ʝ��J
I� ������ XL� _�gg��h��aJ I�^^ig��a hb�d�c� �h# �` �ee�#��a  �h����� ]�g�g  �!��" �� hb�g "�#JL
)ULW] ��!��!�_ �d��_d��hg h� � `�_� ��  ��� ��_ "� ��  �h� �d��h g^b�d� hb�h
_�g�_!��h�a�_ e� h�^i�� a �ieg �` "� �� gL ,G� �h �Q�ʠ�O Id�c� �h# �e�����JL �� �h ���gh ���
 ��_��a� hb� T�i h `�i�_ � ��a�h�d�h� ��h� �gh h� "b�^b hb� ��" "�g  �h������#  ���h�_ �� hb�
�^hi�� ^��gg�`�^�h���g hb� ��" _ �"L ,G� �h ��Qʠ��L �g Xigh�^� � ����� ��h�_ �� b�g _�gg��h�
hb�g �ee ��^b ^ ��h�_ � h�ih���a#� �� "b�^b hb� !� # ^��gg�`�^�h���g hb� ��" _ �" e �!�_�_ �
e�h��h��� cigh�`�^�h��� i�_� �#��a hb�g� ^��gg�`�^�h���gʡ� g�hi�h��� �� "b�^b� �g Xigh�^�
� ����� ��h�_� hb� ��" "�i�_ ��"�#g ��h cigh ]�  �h������#  ���h�_ h� hb�h b#e�hb�g�k�_
cigh�`�^�h��� ]ih "�i�_ ��"�#g `�h e� `�^h�#L ,G� �h ��Qʠ�� I� ������ XL� _�gg��h��aJL

�� 6HH ��" ��^� !L [�j�g� PNʝ �LZL PP�� P�ʝʠ�� I���NJ I�ʬT���� � XL� ^��^i  ��a ��
ci_ad��hJ Iʣ\b�� � ��" �jb�]�hg L L L � _�g� � h� b� d � e���h�^���# i�e�ei�� a �ie� "� b�!�
�ee���_ � d� � g�� ^b��a `� d �`  �h����� ]�g�g  �!��" h� gh ��� _�"� gi^b ��"g i�_� hb�
	fi�� Y �h�^h��� T��ig�LʤJL

�� 6HH� H�J�� ��eb��� V���gk#^KY�d��h��� 
�h�� 5HFRQFLOLQJ 5DWLRQDO %DVLV
5HYLHZ� :KHQ 'RHV 5DWLRQDO %DVLV %LWH"� ʝ� 
L�L�L �L �	�L ���� I���PJ I����#k��a hb�
T�i hʬg ʣ �h�����K]�g�gK"�hbK]�h� ^�g�gʤ hb �iab hb� ���O h� dJL

�N 6HH� H�J�� ��hb�"g !L �i^�g� O�� �LZL OʝP� P�ʝʠ�� I�ʝ�QJ I�ee�#��a  ���h�!��#
_�`� ��h���  �!��" h� � ��a�h�d�^# ^��gg�`�^�h���Jʰ T�� � !L X�h� � O�Q �LZL OPQ� OQ� I�ʝ��J
I_�g^ �]��a /XFDV �g �ee�#��a ��h� d�_��h� g^ ih��#JL

�O 6HH� H�J�� 9LUJLQLD� P�� �LZL �h PO�ʠOQ I�ʝʝQJʰ LG� �h P�N IZ^����� XL�
_�gg��h��aJ I� ai��a hb�h hb� d�c� �h#ʬg ����#g�g d���h hb�h hb� e �g��^� �` ��� "�d��
"�����a ��_ �]�� h� i�_� h��� �_i^�h��� �h �� a���� ����h� # W�gh�hih� d���h hb�h hb�
g^b���ʬg �j^�ig��� �` "�d�� �ee��^��hg `����_ ��h� d�_��h� g^ ih��#JL

�P 6HH� H�J��T�h#�`��^bd��_!L XL�LT �g��T�L� O���LZL OQʝ� P��ʠ�� I�ʝ�ʝJ I�ee�#��a
gh ��a��h  �fi� �d��hg �� � ^�h# g�����a h� �_�eh �  �^�K]�g�_ ^��h �^h��a g�hK�g�_�JL

�Q 6HH� H�J�� U ihh� !L ������a� � PNʝ �LZL N�Q� N�� I���NJ I_�`�  ��a h� � ei]��^
i��!� g�h#ʬg ci_ad��h hb�h  �^��� _�!� g�h# "�g ��^�gg� # h� �hg �_i^�h����� d�gg���JL
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�L �ee�#��a hb� T��h��hK
�ih ���h# �i��

T��g�_� `� gh hb� ^��h��hK��ih ���h#  i��L [b� `�d���� 
gh i^hi � �` g^ ih��# ��!��g `� e� h�^i�� h#e�g �` ge��^b
 �gh �^h���gʡ ���h�!��# _�`� ��h��� g^ ih��# `� ^��h��hK��ih ��
��"g� gh �^h g^ ih��# `� ^��h��hK]�g�_ ��"g� ��_ ��� �# `�h��
g^ ih��# `� !��"e���hK]�g�_ ��"g��ʡ`��hi �g � g�d��� 
!� ��]���h# �g �hg �fi�� e �h�^h��� ^�ig��L�� � e ���d��� #
e �]��d "�hb hb�g gh i^hi � �g hb� T�i hʬg i�"�����a��gg h� ]�
b��_ h� �h �� _�``�^i�h ^�g�gL 
� �j�de��� �� +ROGHU Y�
+XPDQLWDULDQ /DZ 3URMHFW� hb� T�i h� ge�����a hb �iab Tb��`
Xigh�^� ��]� hg� �je��^�h�# ^��^�i_�_ hb�h "b�h �h ^����_
ʣ��h� d�_��h� g^ ih��#ʤ �` hb� ^b�����a�_ ge��^b  �gh �^h��� "�g
��gi``�^���h�# gh ��a��h �� ��abh �` hb� ��"ʬg ^��h��h
_�g^ �d���h���L�ʝ 
�!� hb���gg� �!�� hb�iab �h gh�h�_ hb�h ʣd� �
_�d��_��aʤ g^ ih��# "�g  �fi� �_��� hb� T�i h  �` ����_ ` �d
^�����a hb�h g^ ih��# ʣgh �^hʤ I��h �!�� d��h�����a hb�h h� dJ��
_�ge�h� �]g� !��a hb�h hb� ��" "�g ^��h��h ]�g�_L ��� �g
 �d��_�_ �` Xigh�^� Z^����ʬg ^�de����h �� 8QLWHG 6WDWHV Y�
9LUJLQLD� hb� g�d���� �ʝʝQ g�j �fi���h# �fi�� e �h�^h��� ^�g��
hb�h hb� d�c� �h#ʬg gh�h�d��h ��_ �ee��^�h��� �` "b�h �h ^����_
��h� d�_��h� g^ ih��# �d�i�h�_ h� � a�d� �` ʣZie �d� T�i h
e���K�K]��Lʤ��

�� 6HH� H�J�� Y���g��h U �!� T�h# !L Ziddid� PPP �LZL OQ�� OQʝ I���ʝJ Iʣʭ�ʮ�#
 �gh �^h��� ]�g�_ �� hb� ^��h��h �` hb� ge��^b digh g�h�g`# gh �^h g^ ih��# L L L ��_
 �gh �^h���g ]�g�_ �� !��"e���h � � e �b�]�h�_LʤJʰ �b�a"�h� 7KH 7HVW� VXSUD ��h� �� �h
��O I_�g^igg��a hb� �!��ih��� �` h�� g �` g^ ih��# �� ` �� ge��^b ��"Jʰ ��i � ʞ�ia��g�
)LQGLQJ 9LHZSRLQW 1HXWUDOLW\ LQ 2XU &RQVWLWXWLRQDO &RQVWHOODWLRQ� �� �L Y�L XL T�
L �L
���� ��ʝ I����J I��h��a hb� e� h�^i�� �# gh ��a��h ʣgh �^h g^ ih��#ʤ �ee���_ h� ��"g hb�h
_�g^ �d���h� ]�g�_ �� !��"e���hJL

�� Z�� a��� ���# �b�a"�h� 7KH 7HVW� VXSUD ��h� �� `� ��� g^b��� ʬg
�_��h�`�^�h��� �` � !� ��h# �` _�``� ��h 
� gh �d��_d��h _�^h ���� h�ghg hb�h b�!� ]���
�ide�_ i�_� hb� ^�h�a� # �` ʣ��h� d�_��h� g^ ih��#Lʤ [b� h�ghg ��^�i_� ���ʡhb� h�gh
`� g�K^����_ g�^��_� # �``�^hgʡhb�h hb� Zie �d� T�i h b�g eb �g�_ �� _�`� ��h���
h� dg� VHH T�h# �` ���h�� !L Y��#h�d� [b��h� g� W�^L� O�P �LZL O� I�ʝ�QJ� ��_ �hb� h�ghg�
gi^b �g hb� ��� `� ^�dd� ^��� ge��^b� hb�h hb� T�i h b�g �ee���_ g�a��`�^��h�# d� �
gh ��a��h�#� VHH� H�J�� �� ���� _ [�]�^^� T�L !L �����#� PNN �LZL P�P I����J I�ee�#��a hb�
&HQWUDO +XGVRQ h�gh h� gh�h�  �gh �^h��� �� h�]�^^� �_g ��_ g���gJL [b�g � h�^�� _��g ��h
^��g�_� hb� !� ��]���h# �� hb�g� h�ghg� ��hb�iab �h _��g  �`� h� hb� �ide��a �` hb�g� h�ghg
�g hb� g�d� g� h �` e �]��d hb�g � h�^�� �je�� �g �� �hb� ^��h�jhgL 6HH LQIUD Y� h WWW ��_
��h�g ���ʠ��ʝ ��_ �^^�de��#��a h�jhL

�ʝ 6HH V��_� !L Vid���h� ��� �L Y �c�^h� PQ� �LZL �� �Qʠ�� I����JL
�� 6HH LG� �h �� Ifi�h��a �ee �!��a�# �� �� ��� ^�g� gh�h��a hb�h ʣ"� digh

ʭ�ee�#ʮ � d� � _�d��_��a gh��_� _ʤ I��h� �h��� �� � �a����J Ifi�h��a [�j�g !L X�b�g���
Oʝ� �LZL Nʝ�� O�N I�ʝ�ʝJJJL

�� %XW VHH +XPDQLWDULDQ /�� PQ� �LZL �h OP I� �#� � XL� _�gg��h��aJ Iig��a hb�h h� dJL
�� ���h�_ Zh�h�g !L �� a����� P�� �LZL P�P� P�O I�ʝʝQJ IZ^����� XL� _�gg��h��aJL
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[b� �����#  ��g�� `� hb� +XPDQLWDULDQ /DZ T�i hʬg
`���i � h� ^��� "b�h �h "�g _���a ʣgh �^h g^ ih��#ʤ�N �d� a�g "b��
���  ��_g hb�  �gh �` hb� d�c� �h# �e����� ��_ `��_g �� �h � b��!#
_�g� �` _�`� ��^� h� hb� e���h�^�� ] ��^b�gL�O [� ]� gi �� gi^b
_�`� ��^� d�# b�!� ]��� �ee �e ��h�L +XPDQLWDULDQ /DZ
^��^� ��_ hb� ^��gh�hih������h# �` � gh�hih� hb�h e �b�]�h�_
e� g��g ` �d e �!�_��a ʣd�h� ��� giee� hʤ h� _�g�a��h�_ h�  � �gh
� a���k�h���gL�P [b� ���_ `� hb�h e �b�]�h��� hi ��_ b��!��# ��
T��a �ggʬg ��_ hb� e �g�_��hʬg ���"��_a� �` `� ��a� �``�� g ��_
hb� ��h����� g�^i �h#  �g�g gi^b giee� h e�g�_L�Q [b� T�i h ^��� �#
i�_� gh��_ hb� ���_ h� _�`� h� hb� e���h�^�� ] ��^b�gʬ
i�_� gh��_��a �` gi^b ��h����� g�^i �h# ��_ `� ��a� e���^#
fi�gh���gL�� ��� ^�� hbig i�_� gh��_ Tb��` Xigh�^� ��]� hgʬg
_�g� � h�  �` ��� ` �d ^�����a "b�h b� "�g _���a ʣgh �^h g^ ih��#�ʤ
a�!�� hb�h h� dʬg  �fi� �d��h hb�h hb� a�!� �d��h ^��!��^��a�#
_�d��gh �h� hb�h hb� ��" g� !�_ hb� b�ab�gh ei]��^ ���_gL��


�!� hb���gg� hb� ^b��` cigh�^�ʬg �je����h��� �` hb� gh��_� _
b� "�g �ee�#��a ^ ��h�g g�a��`�^��h ^��`ig���L �# �je��^�h�#
 �c�^h��a �g ���_�fi�h� "b�h b� ^����_ ʣ��h� d�_��h� g^ ih��#�ʤ�ʝ
b� "�g ��`h "�hb hb� ^b��^� �` ��hb� �ee�#��a gh �^h g^ ih��# � 
�d] �^��a � gh��_� _ g�d�"b� � ]�h"��� ��h� d�_��h� ��_ gh �^h
g^ ih��#L �g �je�����_ �]�!��ʝ� b� ��!� �je��^�h�# d�_� hb�h
^b��^�L [� ]� gi �� b� ^�h�_ �� �� ��� ^�g�� 7H[DV Y� -RKQVRQ�ʝ� `� 
hb� e �e�g�h��� hb�h� "b�� � ��" �g ��h e �e� �# ����#k�_ i�_� hb�

�N %XW VHH LQIUD ��h� ʝP ��_ �^^�de��#��a h�jh I^�h��a e�ghK+XPDQLWDULDQ /DZ
�e�����g hb�h _�_  �`� h� hb�h ^�g� �g �ee�#��a gh �^h g^ ih��#JL

�O 6HH +XPDQLWDULDQ /�� PQ� �LZL �h NNʠNQL [� ]� gi �� hb� T�i hʬg _�g^igg���
�` �hg _�`� ��^� h� e �g�_��h��� ��_ ^��a �gg����� ��h����� g�^i �h# ci_ad��hg ^�d� �`h� 
hb� T�i h  ��^b�_ � g�d��� ^��^�ig��� �� �hg �"�L 6HH LG� �h �ʝʠNNL V�"�!� � di^b �`
hb�h �� ��� ����#g�g  ����_ �� �� �``�_�!�h gi]d�hh�_ ]# hb� a�!� �d��hL 6HH LG�ʰ VHH DOVR
� �"� !L 	�hL �� ^bgL �ggʬ�� PQO �LZL ��Q� �PP I����J I� �#� � XL� _�gg��h��aJ I_�g^ �]��a
hb� d�c� �h# �� +XPDQLWDULDQ /DZ �g ʣ_�`�  ��a� "b��� �ee�#��a gh �^h g^ ih��#� h� hb�
U�!� �d��hʬg ��h����� g�^i �h# ci_ad��hgʤJL

�P +XPDQLWDULDQ /�� PQ� �LZL �h � Ifi�h��a hb� gh�hih�JL
�Q 6HH LG� �h NNʠNQ I�^^� _��a _�`� ��^� h� hb� e���h�^�� ] ��^b�gʬ �gh�d�h���g

�` hb� `� ��a� �``�� g �ggi�g �de��^�h�_ ]# hb�  �ai��h�_ ^��_i^hJL
�� 6HH VXSUD ��h� �OL
�� 6HH� H�J�� (QW� 0HUFKV�� PQO �LZL �h �ʝʝ Iʣ��^�ig� hb� �^h �de�g�g �

 �gh �^h��� �� hb� ^��h��h �` e �h�^h�_ ge��^b� �h �g ��!���_ i���gg ʭhb� gh�h�ʮ ^��
_�d��gh �h� hb�h �h e�gg�g gh �^h g^ ih��#ʡhb�h �g� i���gg �h �g cigh�`��_ ]# � ^�de�����a
a�!� �d��h ��h� �gh ��_ �g ��  �"�# _ �"� h� g� !� hb�h ��h� �ghLʤJʰ LG� �h ��O
I_�g^ �]��a hb� ʣ^�de�����a a�!� �d��h ��h� �ghʤ  �fi� �d��h �g _�d��_��a � ʣb�ab
_�a �� �` ��^�gg�h#ʤJʰ LG� �h �ʝʝʠ��O I �c�^h��a hb� gh�h�ʬg �!�_��^� �� giee� h �` hb�
^b�����a�_ ^��h��hK]�g�_  �ai��h��� �` !�����h !�_�� a�d�g ��_ ^��^�i_��a� ]�g�_ ��
hb�h  �c�^h���� hb�h hb� ��" "�g ]�hb �!� ��^�ig�!� ��_ i�_� ��^�ig�!� ��_ hbig `����_
hb� ʣ��  �"�# _ �"�ʤ  �fi� �d��hJL

�ʝ +XPDQLWDULDQ /�� PQ� �LZL �h ��ʠ��L
ʝ� 6HH VXSUD ��h�g �ʝʠ�� ��_ �^^�de��#��a h�jhL
ʝ� [�j�g !L X�b�g��� Oʝ� �LZL Nʝ� I�ʝ�ʝJL
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��h� d�_��h� g^ ih��# �` 8QLWHG 6WDWHV Y� 2·%ULHQ�ʝ� g�d�hb��a
ʣd� � _�d��_��aʤ �g  �fi� �_LʝN �ih �!�� hb�h gh�h�d��h ^����g
hb� �^hi�� g^ ih��# hb� T�i h �j� ^�g�_ �� +XPDQLWDULDQ /DZR ��
-RKQVRQ� hb� T�i h ^��^�i_�_ hb�h hb� ʣd� � _�d��_��aʤ  �!��"
�fi�h�_ h� ʣhb� d�gh �j�^h��a g^ ih��#LʤʝO ��h Tb��` Xigh�^� ��]� hg
��!� ^�h�_ hb�h ��hh� eb �g� � -RKQVRQʬg ig� �` �hLʝP �__��a h� hb�
^��`ig���� �`h� +XPDQLWDULDQ /DZ� d�c� �h# �e�����g I��^�i_��a
��� b� " �h�J ��_ ��_�!�_i�� cigh�^�g b�!�  �`�  �_ h� hb� g^ ih��#
�ee���_ �� hb�h ^�g� �g ʣgh �^hLʤʝQ [b� ��ig�!� ��_ ^��gh��h�#Kgb�`h��a
gh��_� _g e �g��h b� �  �d��_ ��� �` hb� gb��� a�d� [�d�g Zfi� �
]� �� g ig�_ h� e��# h� g�e� �h� h�i �ghg ` �d hb�� d���#Lʝ�


�!� #�� g �`h� +XPDQLWDULDQ /DZ� hb� T�i h� �� � di^b
d� � gh ��abh`� "� _ ]ih gh��� h �i]���a �jb�]�h��� �` _�^h ����
��^��g�gh��^#� ieb��_ � ge��^b  �gh �^h��� �`h� �je��^�h�# �ee�#��a
gh �^h g^ ih��#L W�:LOOLDPV�<XOHH Y� )ORULGD %DU� hb� T�i h ieb��_ �

�� �_� ci_�^��� �hb�^g ^���� e �b�]�h��a ci_a�g ��_ ^��_�_�h�g `� 

ʝ� ���h�_ Zh�h�g !L �ʬ� ���� Nʝ� �LZL NQ� I�ʝQ�JL
ʝN +XPDQLWDULDQ /�� PQ� �LZL �h �� Ifi�h��a -RKQVRQ� Oʝ� �LZL �h O�NJL
ʝO 6HH -RKQVRQ� Oʝ� �LZL �h O��L
ʝP 6HH +XPDQLWDULDQ /�� PQ� �LZL �h �� I^�h��a hb� e�a� �� -RKQVRQ "b� � hb�

T�i h d� ��# gh�h�_ hb�h `��_��a hb�h 2·%ULHQ _�_ ��h �ee�# hb� �]#  �fi� �_ ʣd� �
_�d��_��aʤ  �!��"JL

ʝQ �^Ti���� !L T�����#� P�N �LZL OQO� O�� I���OJ I��]� hg� TLXL� d�c� �h#
�e�����Jʰ 
�hʬ� W�ghL �` 
�dL H ��`� �_!�^gL !L ��^�  �� �N� ZL ThL �NQ�� �N�O I����J
I[b�d�g� XL� d�c� �h# �e�����Jʰ � �"� !L 	�hL �� ^bgL �ggʬ�� PQO �LZL ��Q� �O�ʠO�
I� �#� � XL� _�gg��h��aJʰ VHH DOVR \�����dgK�i��� !L 
��L �� � P�P �LZL ONN� OOO I��]� hg�
TLXL� d�c� �h# �e�����J I_�g^ �]��a +XPDQLWDULDQ /DZ �g � ^�g� hb�h  �fi� �_ hb�
a�!� �d��h h� gb�" hb�h hb� ^b�����a�_ ��" "�g ʣ��  �"�# h���� �_ h� g� !� � ^�de�����a
a�!� �d��h ��h� �ghʤʡhb� ���d��hg �` gh �^h g^ ih��#JL

ʝ� [� ]� gi �� hb� ʣd�gh �j�^h��a g^ ih��#ʤ gh��_� _ ` �d -RKQVRQ e �]�]�#
_��g �fi�h� h� gh �^h g^ ih��#� g��^� "b�h g��dg h� ]� �hg d� � _�`� ��h��� ���ab]� �
ʣ�j�^h��a g^ ih��#�ʤ �ee�� g h� �^^ie# hb� ge�^� ]�h"��� ��h� d�_��h� ��_ gh �^h
g^ ih��#L Z�� LQIUD ��h� ��� `� _�g^igg��� �` b�" hb� T�i h _�g^igg�_ ʣ�j�^h��a g^ ih��#ʤ
�� $PHULFDQV IRU 3URVSHULW\ )RXQGDWLRQ Y� %RQWD� �O� ZL ThL �N�N I����JL [big� �`
ʣ�j�^h��a g^ ih��#ʤ ��^� e� �h�g ��h� d�_��h� g^ ih��#ʬg ʣgi]gh��h���  ���h���ʤ h�gh ]ih
��g�  �fi� �g ��  �" h���� ��a� hb�� e �gid�]�# ʣWKH PRVW �j�^h��a g^ ih��#ʤ gh��_� _
 �fi� �g g�d�hb��a d� �� "b�^b ��� "�i�_ hb��� ^�� ���# ]� `i��K�� gh �^h g^ ih��#
Ii���gg hb�h ��hh� gh��_� _ ^ ��h�g #�h ���hb� "�# gh�h��� ]�h"��� ��h� d�_��h� ��_
gh �^h g^ ih��#JL [b�g ^��^�ig��� �g ]ihh �gg�_ ]# hb� `�^h hb�h -RKQVRQ ����i�^�_ ʣhb�
d�gh �j�^h��aʤ g^ ih��# gh��_� _ �dd�_��h��# �`h� �]g� !��a hb�h hb� ^b�����a�_
ge��^b  �gh �^h��� "�g ^��h��h ]�g�_L 6HH -RKQVRQ� Oʝ� �LZL �h O��L �g � d�hh� �`
h ��g�h�!� ��a�^� �` +XPDQLWDULDQ /DZ  ����# _�_ �_�eh hb� -RKQVRQ gh��_� _ ��_
-RKQVRQʬg ʣd�gh �j�^h��a g^ ih��#ʤ gh��_� _  ����# _��g �fi�� gh �^h g^ ih��#� hb��
+XPDQLWDULDQ /DZ  ����# _�_ �ee�# gh �^h g^ ih��#L 
�!� hb���gg� hb� ^b��` cigh�^� ��!� 
ihh� �_ hb� h� d ʣgh �^h g^ ih��#ʤ �� +XPDQLWDULDQ /DZ� �!�� hb�iab b� "�g e� `�^h�#
"�����a h� _� g� �� b�g �e����� �� 0F&XOOHQ� P�N �LZL �h O��� ��_ h� gh�h� hb� ^�de����hg
�` gh �^h g^ ih��# �� :LOOLDPV�<XOHH� P�P �LZL �h OOO� �� ]�hb ^�g�g ^�h��a +XPDQLWDULDQ
/DZ �g e �^�_��hL \b�� e��_� ��a hb�  ��g�� `� hb�g �]��fi���gg� ��� ���!�h�]�#
gige�^hg hb�h �h b�g h� _� "�hb hb� `�^h hb�h +XPDQLWDULDQ /DZ  �`��^h�_ g�a��`�^��h
_�`� ��^� h� hb� a�!� �d��h �� ^��h �!��h��� �` hb� ]�g�^ e ��^�e��g �` gh �^h g^ ih��#L
6HH +XPDQLWDULDQ /�� PQ� �LZL �h O�� PP� Q� I� �#� � XL� _�gg��h��aJ I`�i�h��a hb�
a�!� �d��h `� ��^� �`�  �ge�^h�!��#� ʣ_�h����ʤ ʣge�^�`�^ `�^hg�ʤ ��_ ʣge�^�`�^ �!�_��^�ʤ
giee� h��a �hg cigh�`�^�h��� `� hb� ^b�����a�_ ge��^b  �gh �^h���JL
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ci_�^��� �``�^� ` �d e� g�����#  �fi�gh��a ^�de��a� _���h���gLʝ� �g
� ^��h��hK]�g�_ ��" ��d�h��a "b�h ci_a�g ��_ ci_�^��� ^��_�_�h�g
^�i�_ g�#� ��abh cigh�^�g �a ��_ hb�h hb� ��"d� �h�_ gh �^h g^ ih��#Lʝʝ

�i �` hb�g� cigh�^�g `�i�_ hb�h g^ ih��# h� ]� g�h�g`��_L��� �`h� 
^��^�i_��a hb�h 
�� �_� b�_ � ^�de�����a ��h� �gh �� ��gi ��a hb�
e� ^��!�_ ��h�a �h# �` hb� ci_�^��� g#gh�d� Tb��` Xigh�^� ��]� hg� ��"
ge�����a `� � `�!�Kcigh�^� d�c� �h#�  �c�^h�_ � aid��hg hb�h hb�
^���� "�g i�_� ��^�ig�!� ]�^�ig� �h ����"�_ ge��^b ]# hb�
^�de��a� ��_ ��g� ]# � ^��_�_�h� �` b� ge��^b _�_ ��h  �fi�gh
^�de��a� ^��h �]ih���gL��� [b� T�i h �^���"��_a�_ hb�h gi^b
i�_� ��^�ig�!���gg��� ^�i�_ giaa�gh ^��^� �g �]�ih hb�
a�!� �d��hʬg h i�d�h�!� � hb� ��"ʬg �``�^h�!���gg �� �^^�de��gb��a
hb� gh�h�_ ��_L��N V�"�!� � �h ^��^�i_�_ hb�h hb� ^���� ʣ��dg
gfi� ��# �h hb� ^��_i^h d�gh �����# h� i�_� d��� ei]��^ ^��`�_��^�
�� hb� ��h�a �h# �` hb� ci_�^�� #Lʤ��O Wh ��g�  �c�^h�_ �!� ��^�ig�!���gg
� aid��hg� ^��^�i_��a hb�h hb� ^���� ����"�_d��#"�#g `� ci_a�g
��_ ci_�^��� ^��_�_�h�g h� g��� ^��h �]ih���g ��_ �de�g�_ �� ��d�hg
�h ��� �� ge��^b i� ���h�_ h� ^�de��a� `����^�L��P

ʞ�gg��h��a� Xigh�^� Z^���� b�_ ���� �` hb�gL V� �^^ig�_ hb�
d�c� �h# �` �de��#��a � _�`���h��� �` ci_�^��� ��h�a �h# hb�h gb�`h�_
�g �h ^��` ��h�_ _�``� ��h � aid��hg �]�ih hb� ^��_i^h ci_�^���
^��_�_�h�g d�abh ��a�a� ��L��Q ʞ�d��gh �h��a hb� e ��` ]i _��g
gh �^h g^ ih��# g�d�h�d�g �de�g�g �� hb� a�!� �d��h� b� ��g�
fi�gh����_ hb� �de� �^�� ]�g�g `� hb� T�i hʬg ^��^�ig��� hb�h

ʝ� :LOOLDPV�<XOHH� P�P �LZL �h OOOL
ʝʝ 6HH LG� �h OOO I��]� hg� TLXL� c����_ ]# � �#� � Z�h�d�#� � H ʟ�a��� XXL�

e�i ���h# �e�����Jʰ LG� �h OQ�ʠQN IZ^����� XL� c����_ ]# [b�d�g� XL� _�gg��h��aJʰ LG� �h O��
Iʟ����_#� XL� _�gg��h��aJʰ LG� �h O�ʝ I���h�� XL� _�gg��h��aJL

��� Xigh�^� U��g]i a ^��^i  �_ �� hb� _�^�g��� ieb��_��a hb� ^����� ]ih _�_ ��h
c��� hb� e� h �` Tb��` Xigh�^� ��]� hgʬg �e����� ^�����a `� gh �^h g^ ih��#L W�gh��_� gb�
�_b� �_ h� b� e �!��ig�# �je �gg�_ !��" hb�h ci_�^��� ^�de��a� ge��^b "�g ��a�h�d�h��#
gi]c�^h h� d� � ��h ig�!� a�!� �d��h  �gh �^h���gL 6HH LG� �h OP�ʠP� IU��g]i a� XL�
^��^i  ��a �� e� h ��_ ^��^i  ��a �� ci_ad��hJL

��� 6HH LG� �h OO�ʠP� Id�c� �h# �e�����JL ��#��_ d� � a��� �� ge��^b� hb� ^����
��g� ����"�_ � ^��_�_�h� h� " �h� hb���K#�i ��h�g `� ^��h �]ih���g� "b�^b �` ^�i g�
 �fi� �_ hb� ^��_�_�h� h� ]� �"� � �` "b� b�_ ^��h �]ih�_ h� b� ^�de��a�L 6HH LG� �h OO�L

��� W� hb� 
� gh �d��_d��h ^��h�jh� i�_� ��^�ig�!���gg  �`� g h� � ��"ʬg `���i �
h�  �ai��h� ��� hb� ge��^b hb�h ^�ig�g hb� b� d hb� a�!� �d��h ^�h�g �g hb�  ��g�� `� 
hb� ^b�����a�_ ��"L 6HH� H�J�� LG� �h OO�ʠOʝ I_�g^igg��a hb�  ��g��g �� i�_� ��^�ig�!� ��"
d�# ]� e �]��d�h�^ ` �d � 
� gh �d��_d��h e� ge�^h�!�JL �# ^��h �gh� �� �!� ��^�ig�!�
��" �g ��� hb�h hb�h  �ai��h�g d� � ge��^b hb�� ��^�gg� # h�  �g��!� hb� e �]��d hb�
a�!� �d��h ^�h�g �g hb�  ��g�� `� hb� ^b�����a�_ ��"L � ��" ^�� g�d�h�d�g ]� _��d�_
h� ]� ]�hb i�_� ��^�ig�!� ��_ �!� ��^�ig�!�L 6HH� H�J�� � �"� !L 	�hL �� ^bgL �ggʬ�� PQO
�LZL ��Q� ���ʠ�O I����J I`��_��a ]�hb �` hb�g� `��"g �� hb� g�d� ��"Jʰ VHH DOVR LQIUD ��h�g
���ʠ��� ��_ �^^�de��#��a h�jh I^�h��a Xigh�^� Z^����ʬg � aid��hg hb�h hb� �hb�^g ^����
ieb��_ �� :LOOLDPV�<XOHH "�g ]�hb i�_� ��^�ig�!� ��_ �!� ��^�ig�!�JL

��N :LOOLDPV�<XOHH� P�P �LZL �h OO�ʠOʝL
��O ,G� �h OOʝL
��P ,G� �h OP�ʠPPL
��Q 6HH LG� �h OQP IZ^����� XL� _�gg��h��aJL
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��d�h��a gi^b e� g���� g���^�h�h���g "�i�_ �de �!� hb� ei]��^ʬg
^��`�_��^� �� hb� ci_�^�� #L��� V� `i hb� fi�gh����_ hb� `�h ]�h"���
hb� ^���� ��_ hb� gh�h�ʬg a���g Ib�"�!� _�`���_JL W� e� h�^i�� � b�
��h�_ hb� ] ��_hb �` �hg e �b�]�h��� �� g���^�h�h���g I��^�i_��a� `� 
�j�de��� �!�� hb� ^��_�_�h�ʬg e� ��hg ��_� �h hb� �hb� �jh �d��
ei]��^�# �__ �gg�_ `i�_ ��g��a �ee���gJ��� ��_� �h hb� g�d� h�d��
�hg i�_� ��^�ig�!���gg I]# e �b�]�h��a �ee���g `� ^�de��a�
^��h �]ih���g ]ih ����"��a �ee���g `� e� g���� a�`hg � ����gJL��ʝ

�h hb� ��_ �` b�g _�gg��h� Xigh�^� Z^���� �_��h�`��_ "b�h b�
hb�iabh "�g hb� i�_� �#��a d�h�!�h��� `� "b�h b� e� ^��!�_ �g
hb� T�i hʬg ���ee �e ��h��# _�`� ��h��� g^ ih��#L ��^�����a hb�
T�i hʬg hb��K �^��h g�h �` ^�g�g e �h�^h��a h �i]���a ge��^b �!�� ��
hb� `�^� �` ��a�h�d�h��#Ka �i�_�_ a�!� �d��h ��h� �ghgʡ^�g�g
e �h�^h��a ʣ_�e�^h���g �` ���d�� h� hi �� g��� �` !�����h !�_�� a�d�g
h� ^b��_ ��� ��_ ���g �]�ih b�!��a "�� d���h� # d�_��gʤ���ʡb�
�^^ig�_ hb� T�i h �` d����a �� �j^�eh��� h� ` �� ge��^b _�^h ���
`� ci_�^��� ^�de��a� ge��^b g�de�# ]�^�ig� �` �hg b�gh���h# h� hb�
e �^h�^� �` ���^h��a ci_a�gL���

+XPDQLWDULDQ /DZ ��_:LOOLDPV�<XOHH � � ���# h"� ^�g�gL
W� �hb� ^�g�g� hb� ��]� hg T�i h b�g �ee���_ � !� g��� �` gh �^h
g^ ih��# hb�h h i�# _�d��_g � ^�de�����a ��h� �gh ��_ � ��  �" `�h�
gh ����a _�"� ��"g ]�^�ig� �` hb�� `���i � h� g�h�g`# hb�g�
 �fi� �d��hgL��� Zh���� hb�  ���h�!� _�`� ��^� �` ]�hb hb� ʣd� �
_�d��_��a hb�� ��h� d�_��h� g^ ih��#ʤ �ee���_ �� +XPDQLWDULDQ
/DZ ��_ hb� �je��^�h�# �_��h�`��_ gh �^h g^ ih��# �ee���_ ��
:LOOLDPV�<XOHH _�d��_g �� �je����h���L �`h� ���� hb� ��h� � e���h
�` ��# g^ ih��# gh��_� _ �g h� �^^� _ �fi�!����h h ��hd��h h�
`�^hi���# _�gg�d��� ^�g�g hb�h ��!� hb���gg h �aa� hb� g�d� ��!��
�` ci_�^���  �!��"L��N

��� 6HH LG� �h OQQʠQ�ʰ VHH DOVR (QW� 0HUFKV�� PQO �LZL �h �ʝʝʠ��O I�de�g��a g�d��� �#
 �a� �ig e ��`  �fi� �d��hg �� hb� a�!� �d��h �g e� h �` �� �ee��^�h��� �` gh �^h g^ ih��#JL

��� 6HH :LOOLDPV�<XOHH� P�P �LZL �h OQ�ʠQ� IZ^����� XL� _�gg��h��aJL
��ʝ 6HH LG� �h OQʝʠ�NL
��� ,G� �h O�NL
��� 6HH LG�
��� 6HH� H�J�� (QW� 0HUFKV�� PQO �LZL ��Q� �ʝʝʠ��P I����J Igh�h� ��" ]�����a hb�

g��� �  ��h�� �` !�����h !�_�� a�d�g h� d��� gJʰ � �kL 
 �� 	�h� L T�i]ʬg 
 ��_�d Y�T
!L �����hh� PQO �LZL ���� ���ʠ��� �O�ʠPP I����J Igh�h� ��" a ��h��a �__�h����� d����g
h� ei]��^�# `i�_�_ ^��_�_�h�g "b� "� � �ihge��h ]# e �!�h��# `����^�_ ^��_�_�h�gJL

��N W� ����� hb� T�i h �ee�� �_ h� `� d���# �gh�]��gb � ��!�� �` g^ ih��#
g�d�"b� � ]�h"��� ��h� d�_��h� ��_ gh �^h� �ee��^�]�� h�  �gh �^h���g �� �gg�^��h�����
 �abhgL W� $PHULFDQV IRU 3URVSHULW\ )RXQGDWLRQ Y� %RQWD� �O� ZL ThL �N�N I����J� hb�
T�i h gh i^� _�"� � T���`� ��� ��"  �fi� ��a ^b� �h��g h� _�g^��g� h� hb� a�!� �d��h
hb�� �� a�gh ^��h �]ih� gL � `�!�Kcigh�^� d�c� �h#� ge�����a #�h �a��� hb �iab Tb��`
Xigh�^� ��]� hg� �ee���_ "b�h �h ^����_ ʣ�j�^h��a g^ ih��#�ʤ "b�^b �h _�g^ �]�_ �g
 �fi� ��a ʣ� gi]gh��h���  ���h��� ]�h"��� hb� _�g^��gi �  �fi� �d��h ��_ � gi``�^���h�#
�de� h��h a�!� �d��h�� ��h� �ghLʤ ,G� �h �N�O Ifi�h��a ʞ�� !L ���_� PQ� �LZL ��Q� �ʝQ
I����JJL � d�c� �h# �je��^�h�#  �c�^h�_ hb� e����h�``gʬ � aid��h hb�h gi^b g^ ih��#
 �fi� �_ hb� gh�h� h� e �d�h� �hg a���g ]# d���g ���gh  �gh �^h�!� �` hb� 
� gh �d��_d��h
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� ^��_�_ ��g"� h� hb� fi�gh��� �]�ih +XPDQLWDULDQ
/DZʬg ��_ :LOOLDPV�<XOHHʬg _�!��h��� ` �d �� d�� gh �^h
g^ ih��#  �!��" "�i�_ �����# ^�h� hb�g� ^�g�gʬ `�^hi�� ^��h�jhgR
 �ge�^h�!��#� ��h����� g�^i �h# ��_ hb� ge�^��� _�d��_g �`
ci_�^��� ��h�a �h#L��O Wh �g � `�� ��g"� L �`h� ���� hb� T�i h b�g
�`h�� ��g�gh�_ hb�h ʣ^��h�jh d�hh� gʤ "b�� �!��i�h��a hb�
^��gh�hih������h# �`  �^��� ^��gg�`�^�h���g i�_� �fi��
e �h�^h���ʬg gh �^h g^ ih��# gh��_� _L��P [b� � �g ��  ��g��
^��h�jh gb�i�_ ��h g�d��� �# d�hh� �� 
� gh �d��_d��h
g^ ih��#L 
�!� hb���gg� h igh �� g^ ih��# gh��_� _g  �fi� �g
hb�h hb� �_��g#�^ �g��g �` e� h�^i�� `�^hi�� ^��h�jhg ��`�i��^�
�ih^�d�g ���# !�� hb� g��^� � �ee��^�h��� �` hb�g� gh��_� _gL W�
�hb� "� _g� �` � ^��h��hK]�g�_ ��" �g b��_ h� g�h�g`# gh �^h
g^ ih��#� �h gb�i�_ ]� ]�^�ig�� �!�� �� ��abh �` �hg ^��h�jh� hb�
��" h i�# "�g ��  �"�# h���� �_ h� g�h�g`# � ^�de�����a
a�!� �d��h ��h� �gh ��_ ��h ]�^�ig� hb� T�i h hb�iabh hb� ��"

��h� �ghg �h gh���� ]ih �h _�_  �fi� � hb�h hb� ��" ]� ��  �"�# h���� �_� hbig giaa�gh��a
hb� e��^� �` ʣ�j�^h��a g^ ih��#ʤ �g � ��!�� �` g^ ih��# ]�h"��� ��h� d�_��h� ��_ gh �^hL
6HH LG� �h �N�NL

$PHULFDQV IRU 3URVSHULW\  ��g�g �g d��# fi�gh���g �g �h ��g"� gL 
� gh� "b���
hb� T�i h  �c�^h�_ � ���ghK �gh �^h�!�Kd���g  �fi� �d��h� hb� d�c� �h# ��h� " �h� hb�h
hb� gh�h� ʣdigh L L L _�d��gh �h� �hg ���_ `� L L L e �_i^h��� ʭ�` hb�  �fi� �_ ��`� d�h���ʮ
�� ��abh �` ��# ��gg ��h ig�!� ��h� ��h�!�gLʤ ,G� �h �N�QL [b�g gh�h�d��h �h ���gh giaa�ghg
g�d�  �g�_i�� �d]�ai�h# �� hb� T�i hʬg �je����h��� �` "b�h ʣ�j�^h��aʤ g^ ih��#  �fi� �g
��_ b�" �h  ���h�g h� gh �^h g^ ih��#L Z�^��_� ��_  ���h�_�#� hb� T�i h ��`h i��__ �gg�_
hb� fi�gh��� �` b�" ʣ�j�^h��a g^ ih��#ʤ  ���h�g h� "b�h �� �hb� ^�g�g �h ^����_ ʣhb� d�gh
�j�^h��a g^ ih��#�ʤ � g^ ih��# ��!�� hb�h b�g a��� ���# ]��� i�_� gh��_ h� �ee ��^b � ]�
hb� �fi�!����h �` gh �^h g^ ih��#L 6HH� H�J�� ���g !L ��  #� O�P �LZL N��� N�� I�ʝ��J Iʣ�i 
^�g�g ��_�^�h� hb�h �g � FRQWHQW�EDVHG  �gh �^h��� �� SROLWLFDO VSHHFK �� � SXEOLF IRUXP�
ʭhb� ^b�����a�_ ��"ʮ digh ]� gi]c�^h�_ h� hb� d�gh �j�^h��a g^ ih��#L [big� "� b�!�
 �fi� �_ hb� Zh�h� h� gb�" hb�h hb� ʯ �ai��h��� �g ��^�gg� # h� g� !� � ^�de�����a gh�h�
��h� �gh ��_ hb�h �h �g ��  �"�# _ �"� h� �^b��!� hb�h ��_Lʬʤ Ifi�h��a Y�  # 	_i^L �ggʬ�
!L Y�  # ��^�� 	_i^�h� gʬ �ggʬ�� OQ� �LZL N�� OP I�ʝ�NJJJʰ ���h�_ Zh�h�g !L ��!� �k� PQ�
�LZL ��ʝ� ��O I����J Ie�i ���h# �e�����J IʣW� �gg�gg��a ^��h��hK]�g�_  �gh �^h���g ��
e �h�^h�_ ge��^b� hb� T�i h L L L b�g �ee���_ hb� ʯd�gh �j�^h��a g^ ih��#Lʬʤ Ifi�h��a
[i �� � ��_L Z#gL� W�^L !L 
�_L T�dd^ʬ�g T�ddʬ�� P�� �LZL Q��� QO� I�ʝʝOJJJʰ VHH DOVR
$OYDUH]� PQ� �LZL �h ��O Ie�i ���h# �e�����J I �`�  ��a� �� hb� g��h��^� �dd�_��h��#
`����"��a hb� ��� fi�h�_ �� hb� ��gh ^�h�h���� h� d� � ʣ�j�^h��a g^ ih��#ʤJL Z�� ��g� VXSUD
_�g^igg��� �� ��h� ʝ� `� � _�g^igg��� �` "b�h ʣhb� d�gh �j�^h��a g^ ih��#ʤ ��h���gL


�����#� _�ge�h� $PHULFDQV IRU 3URVSHULW\ʬg `� d `�i�_�h��� �� hb� 
� gh
�d��_d��h  �abh �` �gg�^��h����  �hb� hb��  �abh h� ` �� ge��^b� hb� T�i h b�g
e �!��ig�# �ee���_ ʣ�j�^h��a g^ ih��#ʤ �� ^�g�g hb�h �ee�� �_ h�  �gh �� � ^�d]���h��� �`
ge��^b ��_ �gg�^��h�����  �abhg ^���dgL 6HH� H�J�� X��ig !L �dL 
�_ʬ� �` Zh�h�� T�h#L� H
�i�L 	degL� T�i�^�� N�� �N� ZL ThL �OO�� �OQOʠQP I����JL [b�g `�^h  ��g�g fi�gh���g
�]�ih "b�hb� ��_ h� "b�h _�a �� hb� gh��_� _ �gh�]��gb�_ �� $PHULFDQV IRU 3URVSHULW\
"��� �ee�# h� ei � ` �� ge��^b ^�g�g hb�h b�!� ig�_ g�d��� !� ]��a�L [�a�hb� � hb�g�
fi�gh���g giaa�gh hb�h $PHULFDQV IRU 3URVSHULW\ _��g ��h a ��h�# ^�� �`# ` �� ge��^b ��"L

��O 6HH� H�J�� T�e� h�� !L �L[L ��gg�# T��� T�L� PPQ �LZL �Q�� ���� ��ʝ I���ʝJ
Ib��_��a hb�h _i� e �^�gg  �fi� �_ � ci_a� h�  �^ig� b�dg��` "b�� g�hh��a �� � ^�g�
��!��!��a g�d���� "b� ^��h �]ih�_ g�a��`�^��h d���# h� b�g ^�de��a�JL

��P 6HH� H�J�� U ihh� !L ������a� � PNʝ �LZL N�Q� N�� I���NJ IʣT��h�jh d�hh� g
"b��  �!��"��a  �^�K]�g�_ a�!� �d��h�� �^h��� i�_� hb� 	fi�� Y �h�^h��� T��ig�LʤJL
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gb�i�_ ]� ieb��_ `� g�d� �hb�  ��g��L��Q �� hb�g g^� �� hb�
ʣ^��h�jh d�hh� gʤ �je����h��� `� ^�g�g gi^b �g +XPDQLWDULDQ
/DZ ��_:LOOLDPV�<XOHH `���gR ��h ���# "� � hb�  �gi�hg �� hb�g�
^�g�g _�``� ��h hb�� �� �� d�� �ee��^�h���g �` gh �^h g^ ih��#
I�L�L� hb� ^b�����a�_ ��"g "� � ieb��_J� ]ih� d� � �de� h��h�#�
hb� gh#�� �` hb� g^ ih��# ��g� _�``� �_ I�L�L� �h `��hi �_
g�a��`�^��h�# d� � _�`� ��^� h� hb� a�!� �d��hJL���

[big� g�d�hb��a h i�# _�``� ��h g��d�_ h� ��`�i��^�
_�^�g���g gi^b �g +XPDQLWDULDQ /DZ ��_ :LOOLDPV�<XOHHL [b�
e� h�^i�� ^��h�jhg �` hb�g� ^�g�g �ee�� h� b�!� h �aa� �_ ��h
���# i�igi��  �gi�hg� a�!�� hb�  i��g hb�# "� � e �gid�]�#
�ee�#��a� ]ih ��g� �ee��^�h���g �` gh �^h g^ ih��# hb�h "� �
hb�dg��!�g i�igi�� �� hb�� _�`� ��^� ��_ ������^#L [b�h ��hh� 
^��^�ig��� ^���g ��h� fi�gh��� ��# ^���d hb�h hb� ��]� hg T�i h
b�g ^��g�gh��h�# �_b� �_ h� � gh �^h g^ ih��# ʣ i���ʤ ieb��_��a

��Q [b�g _�gh��^h��� `��_g �� �^b� �� ��"�g ʟ�e��"ʬg �je����h��� �` hb�
_�``� ��^� ]�h"���  i��g ��_ gh��_� _gL W� �ʝʝ�� ʟ�e��" " �h�R

� aid��hg �]�ih ��_ _�`���h���g �`  i��g ��_ gh��_� _g ^�dd���# �deb�g�k�
hb� _�gh��^h��� ]�h"��� "b�hb� hb� ��" �g a�!�� ^��h��h H[ DQWH � H[ SRVWL 
� 
�j�de��� �  i�� d�# ��h��� �� �_!��^� _�h� d���h��� �` "b�h ^��_i^h �g
e� d�gg�]��� ���!��a ���# `�^hi�� �ggi�g `� hb� �_ci_�^�h� L I�  i�� d�abh
e �b�]�h ʣ_ �!��a �� �j^�gg �` PP d���g e� b�i �� �je �gg"�#gLʤJ � gh��_� _
d�# ��h��� ���!��a ]�hb ge�^�`�^�h��� �` "b�h ^��_i^h �g e� d�gg�]�� ��_ `�^hi��
�ggi�g `� hb� �_ci_�^�h� L I� gh��_� _ d�abh e �b�]�h ʣ_ �!��a �h �� �j^�gg�!�
ge��_ �� �je �gg"�#gLʤJL

��"�g ʟ�e��"� 5XOHV 9HUVXV 6WDQGDUGV� $Q (FRQRPLF $QDO\VLV� O� ʞ�ʟ	 �LXL PP��
PPʝʠQ� I�ʝʝ�J I`��h��h�g �d�hh�_JL �����a�ig�#� �  i��  �fi� ��a hb�h � ^��h��hK]�g�_
ge��^b  �gh �^h��� ]� ��  �"�# h���� �_ h� g� !� � ^�de�����a a�!� �d��h ��h� �gh ���!�g�
�h ���gh �gh��g�]�#� ʣ���# `�^hi�� �ggi�g `� hb� �_ci_�^�h� ʤʡ��d��#� �g hb� ��" �� `�^h
��  �"�# h���� �_ h� g� !� � ^�de�����a a�!� �d��h ��h� �ghʢ ,G� �h PQ�L �# ^��h �gh� �
_�^�g��� ]# � ^�i h h� _�`� h� a�!� �d��hʬg ci_ad��hg �]�ih hb�g� �ggi�g  �`��^hg �
gh��_� _K���� ge�^�`�^�h��� �` hb� i�_� �#��a ��" Ib� �� hb�h _�`� ��^� h� hb� a�!� �d��h
�g ����"�_J �g "��� �g hb� _�h� d���h��� �` `�^hi�� �ggi�gL [� ]� gi �� _�`� ��^�
_�h� d���h���g � � ��h �j�^h�# ʣge�^�`�^�h���ʭgʮ �` "b�h ^��_i^h �g e� d�gg�]��Lʤ ,G� �ih
�� � � hb�# `�^hKge�^�`�^ �ee��^�h���g �` � e ��j�gh��a  i��L W` ��#hb��a� gi^b
_�h� d���h���g ^��gh�hih� e� h �` hb� ��a�� ]�^�_ �e ` �d��a hb� �_ci_�^�h� ʬg  �g��ih���
�` hb� `�^hi�� �ggi�gL

��� W�_��_� �� :LOOLDPV�<XOHH� Tb��` Xigh�^� ��]� hg �de��^�h�# �gh�]��gb�_ hb�
h�gh `� "b�hb� "b�h b� _�_ `� hb� d�c� �h# �� hb�h ^�g� ^��gh�hih�_ �ee��^�h��� �` �
ʣ i��ʤ �` ^��h��h ��ih ���h# � "b�hb� b� _�_ g�d�hb��a d� � gh��_� _K����L V� " �h�R
ʣ[b� 
�� �_� �� `�^�g � _�d��_��a h�g� �� _�`��_��a T���� �TI�J �a���gh �i���ʬg 
� gh
�d��_d��h ^b�����a�L \� b�!� �deb�g�k�_ hb�h ʯ�h �g hb�  � � ^�g�ʬ �� "b�^b � Zh�h�
_�d��gh �h�g hb�h � ge��^b  �gh �^h��� �g ��  �"�# h���� �_ h� g� !� � ^�de�����a
��h� �ghL �ih hb�g� ^�g�g _� � �g�Lʤ \�����dgK�i��� !L 
��L �� � P�P �LZL ONN� OOO I���PJ
Ifi�h��a �i g�� !L 
 ��d��� P�O �L ZL �ʝ�� ��� I�ʝʝ�J Ie�i ���h# �e�����JJL [b�g
gh�h�d��h giaa�ghg hb�h hb�  i��ʡhb�h � ^��h��hK]�g�_ ��"  �fi� �g hb� a�!� �d��h h�
ʣ_�d��gh �h�ʭ ʮ hb�h � ge��^b  �gh �^h��� �g ��  �"�# h���� �_ h� g� !� � ^�de�����a
��h� �ghʤʡ�g `�j�_� "�hb hb� ���# fi�gh��� ]���a hb� `�^hi�� ��� �` hb� ��"ʬg ^��`� d��^�
h� �hL ,G� [b�g � h�^�� giaa�ghg hb�h hb� T�i hʬg �ee��^�h��� �` hb�h  i�� g�d�h�d�g  �`��^hg
� _�``� ��h i�_� gh��_��a �` hb� ]i _�� hb� a�!� �d��h `�^�g �� _�`��_��a ^��h��hK]�g�_
ge��^b  �gh �^h���g� "�hb hb�  �gi�h hb�h �h �gg��h����# ^��gh�hih�_ �ee��^�h��� �` �
gh��_� _  �hb� hb�� �  i��L
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g�d� gh�hih�g g�de�# ]�^�ig�� ��^� �� � a ��h "b���� � gh�hih�
"��� �^hi���# ]� ��  �"�# h���� �_ h� `i hb� � ^�de�����a
a�!� �d��h ��h� �ghL W�gh��_� hb� T�i h �ee�� g h� ]� �ee�#��a
_�``� ��h ��!��g �` g^ ih��# "b��� ^���d��a h� �ee�# ��� ��!��
^�de��h��# ^��g�gh��h�# ��_ cigh b�ee����a h�  ��^b _�``� ��h
 �gi�hgL���

�L 	jh��_��a hb� T��h��hK
�ih ���h# �i��

��� d�abh "��_� "b�hb� gi^b _�^�eh��� "�i�_ ��g�
�!� h��� ��# �hh�deh ]# hb� cigh�^�g h� �jh��_ hb� ^��h��hK
��ih ���h#  i�� h� ^�de����_ ge��^bL Z��^� �hg g�d���� _�^�g��� ��
:HVW 9LUJLQLD 6WDWH %RDUG RI (GXFDWLRQ Y� %DUQHWWH� hb� T�i h
b�g ��g�gh�_ hb�h a�!� �d��h ^�dei�g��� �` e �!�h� ge��^b �g �h
���gh �g ^��gh�hih������# e �]��d�h�^ �g �hg  �gh �^h��� �`
ge��^bL��ʝ �!� hb� ��gh a��� �h���� hb� T�i h b�g �ee���_ hb�h
e ��^�e�� ��h cigh h� ^�de����_ ge��^b� ]ih h� ��"g hb�h ^�de��
e �!�h� e� h��g h� gi]g�_�k� hb� ge��^b �` �hb� e� h��gL��� 	!��
d� �  �^��h�#� hb� T�i h b�g `�� h�_ "�hb �de� h��a hb� ^��h��hK
��ih ���h#  i�� ��h� hb�  ���d �` ge��^b ^�dei�g���gL

%DUQHWWH �g a��� ���# i�_� gh��_ h� ]� hb� `�i�_�h��� �`
hb� T�i hʬg ^�de����_ ge��^b ci �ge i_��^�L��� W� %DUQHWWH� hb�
T�i h gh i^� _�"� � g^b��� �ihb� �h#ʬg  �fi� �d��h� �de�g�_
!� # g��� �`h� hb� ��h���ʬg ��h # ��h� \� �_ \� WW� hb�h
ghi_��hg  �ai�� �# g��ih� hb� �d� �^�� `��a ��_  �^�h� hb�
Y��_a� �` ����a���^�L��� \ �h��a `� hb� T�i h� Xigh�^� X�^�g��
�je�����_ hb�h hb� gh ��a  i�� �a���gh  �gh �^h��a ʣhb�
�je �gg��� �` �e������ʤ `� d�# �gh�]��gb�_ ]# hb� h�d� hb� ^�g�

��� �# ^�de� �g��� ��� d�abh  �^��� � _� d��h ^�dd� ^� ^��ig� ^�g�� 0DLQH Y�
7D\ORU� O�� �LZL �N� I�ʝ�QJ� "b� � hb� T�i h g��d�_ h� b�!� ^��^�i_�_ hb�h hb� gh�h�
_�g^ �d���h��� �a���gh ��h� gh�h� ^�dd� ^� "�g �� `�^h hb� ���# h��� �h b�_ h� e �d�h�
�hg ��a�h�d�h� a�!� �d��h ��h� �ghL

��ʝ %DUQHWWH� N�ʝ �LZL �h QNN IʣWh �g ��" � ^�dd��e��^� hb�h ^��g� gb�e � 
giee �gg��� �` �je �gg��� �` �e����� �g h��� �h�_ ]# �i T��gh�hih��� ���# "b�� hb�
�je �gg��� e �g��hg � ^��� ��_ e �g��h _��a� �` �^h��� �` � ���_ hb� Zh�h� �g �de�"� �_
h� e �!��h ��_ ei��gbL Wh "�i�_ g��d hb�h ��!��i�h� # �``� d�h��� ^�i�_ ]� ^�dd��_�_
���# �� �!�� d� � �dd�_��h� ��_ i a��h a �i�_g hb�� g����^�LʤJL

��� 6HH� H�J�� �]��_ !L ʞ�h ��h �_L �` 	_i^L� ON� �LZL ��ʝ� �NOʠNP I�ʝ��J Igh ����a
_�"� gh�h� gh�hih� # e �!�g��� hb�h ^�de����_ ���d�d]� g �` �� �de��#�� i���� h�
gi]g�_�k� hb� i����ʬg e���h�^�� �^h�!�h��gJ� RYHUUXOHG RQ RWKHU JURXQGV E\ X��ig !L �dL

�_ʬ� �` Zh�h�� T�h#L� H �i�L 	degL� T�i�^�� N�� �N� ZL ThL �OO� I����Jʰ ���h�_ Zh�h�g
!L ���h�_ 
��_g� PNN �LZL O�P� O��� O�N I����J I��!���_�h��a `�_� �� e �a �d hb�h
^�de����_ ` �gb digb ��d b��_�� g h� gi]g�_�k� digb ��d �_!� h�g�d��hgJL

��� 6HH� H�J�� �]�� ZL U ����� �� ��hh� DQG ��gh� e��^� T���gb�e� 6RPH
8QDQVZHUHG 4XHVWLRQV� �N 
W� �L �	�L QQ�� QQ� I���ʝJ Iʣ�� ��hh� �g  �abh�# g��� �g hb�
`�i�_�h��� �` hb� Zie �d� T�i hʬg ^�de����_ ge��^b _�^h ���LʤJL

��� 6HH %DUQHWWH� N�ʝ �LZL �h Q�Q Igh�h��a hb�g b�gh� #JL W� gh ����a _�"� hb�h
�ihb� �h#ʬg _�^�g���� hb� T�i h �!�  i��_ �hg hb ��K#�� ��_ �e����� �� 0LQHUVYLOOH 6FKRRO
'LVWULFW Y� *RELWLV� N�� �LZL P�Q I�ʝO�J� "b�^b b�_ ieb��_ gi^b ^�de����_ e��_a�gL
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"�g _�^�_�_� �ee���_ "�hb e� b�eg �!�� a ��h� `� ^� h�
a�!� �d��h �hh�dehg h� ^�de�� ge��^bL��N �g��a ���ai�a� hb�h
b�g g��^� ]�^�d� ^�����^��� b� " �h�R ʣW` hb� � �g ��# `�j�_ gh� 
�� �i ^��gh�hih����� ^��gh����h���� �h �g hb�h �� �``�^���� b�ab � 
e�hh#� ^�� e �g^ �]� "b�h gb��� ]� � hb�_�j �� e���h�^g�
��h������gd�  ���a���� � �hb� d�hh� g �` �e����� � `� ^� ^�h�k��g
h� ^��`�gg ]# "� _ � �^h hb�� `��hb hb� ���Lʤ��O

[b �� _�^�_�g ��h� � hb� T�i h �ee���_ %DUQHWWH �� :RROH\
Y� 0D\QDUGL��P :RROH\ ��!��!�_ � ^b�����a� h� hb� Zh�h� �` 
�"
V�degb� �ʬg  �fi� �d��h hb�h �"�� g �` e�gg��a� �ih�d�]���g
_�ge��# � gh�h� ��^��g� e��h� hb�h e �^���d�_ hb� gh�h�ʬg d�hh��
ʣ��!� 
 �� � ʞ��Lʤ��Q T��^�_��a hb�h hb� ^�de����_ `��a g��ih� ��
%DUQHWWH ʣ��!��!�_ � d� � g� ��ig ��` ��a�d��h ie�� e� g����
��]� h��g hb�� hb� e�gg�!� �^h �` ^�  #��a hb� gh�h� d�hh� �� �
��^��g� e��h��ʤ hb� T�i h ��!� hb���gg ^��^�i_�_ hb�h ʣhb�
_�``� ��^� �g �gg��h����# ��� �` _�a ��Lʤ��� ʲi�h��a %DUQHWWH� hb�
:RROH\ T�i h ^��^�i_�_ hb�h hb� ^�de����_ _�ge��# �` hb� gh�h�ʬg
e �`�  �_ d�gg�a� �� ��^��g� e��h�g ʣ��!�_�g hb� geb� � �`
��h����^h ��_ ge� �h "b�^b �h �g hb� ei e�g� �` hb� 
� gh �d��_d��h
h� �i T��gh�hih��� h�  �g� !� ` �d ��� �``�^��� ^��h ��Lʤ���

W�  �^��h #�� g� hb� T�i h b�g �ee���_ ]�hb ^�de����_
ge��^b ��_ ^�de����_ �gg�^��h��� e ��^�e��g h�  �h^b�h ie �hg
g^ ih��# �` ^�de����_ gi]g�_�k�h��� �` �hb� e� g��gʬ ge��^b�
gh ��ahb����a � e ��^�e�� hb�h _�h�g ]�^� h� �h ���gh � ^�g�
_�^�_�_ �h ��� �# hb� g�d� d�d��h �g :RROH\L��ʝ W� ����� �h
gh i^� _�"� � gh�h� ��"  �fi� ��a ���Ki���� d�d]� ei]��^K
g�^h� �de��#��g �� � ^��g�_ i���� gb�e h� ^��h �]ih� g�K^����_
ʣ�a��^# `��gʤ h� _�` �# hb� i����ʬg ^����^h�!� ]� a�����a
�je��_�hi �gL W� hb�h ^�g�� -DQXV Y� $)6&0(� &RXQFLO ����N� hb�
T�i h �ee���_ �� ��� e �^�_��hg b��_��a hb�h gi^b `��g h �aa� �_

��N 6HH %DUQHWWH� N�ʝ �LZL �h QNN IʣWh �g ��" � ^�dd��e��^� hb�h ^��g� gb�e � 
giee �gg��� �` �je �gg��� �` �e����� �g h��� �h�_ ]# �i T��gh�hih��� ���# "b�� hb�
�je �gg��� e �g��hg � ^��� ��_ e �g��h _��a� �` �^h��� �` � ���_ hb� Zh�h� �g �de�"� �_
h� e �!��h ��_ ei��gbL Wh "�i�_ g��d hb�h ��!��i�h� # �``� d�h��� ^�i�_ ]� ^�dd��_�_
���# �� �!�� d� � �dd�_��h� ��_ i a��h a �i�_g hb�� g����^�LʤJL

��O ,G� �h QO�L
��P \����# !L ��#�� _� ON� �LZL ��P I�ʝ��JL
��Q ,G� �h ��Qʠ��L
��� ,G� �h ��PL
��� ,G� Ifi�h��a %DUQHWWH� N�ʝ �LZL �h QO�JL
��ʝ 6HH �]��_ !L ʞ�h ��h �_L �` 	_i^L� ON� �LZL ��ʝ� ��Pʠ�Q� �NPʠNQ I�ʝ��J

Iieb��_��a � gh�h� ��"  �fi� ��a ���Ki���� d�d]� g �� � ei]��^ g�^h� i���� ^��g�_Kgb�e
"� �e��^� h� gi]g�_�k� hb� i����ʬg ^����^h�!� ]� a�����a �^h�!�h��g� ]ih gh ����a _�"�
���d�d]� gʬ ^�de����_ gi]g�_�k�h���g �` hb� i����ʬg e���h�^�� ge��^bJL $ERRG "�g
_�^�_�_ �� ��# �N� �ʝ��� VHH LG� �h ��ʝ� "b��� :RROH\ "�g _�^�_�_ �� �e �� ��� �ʝ��� VHH
:RROH\� ON� �LZL �h ��PL

�N� X��ig !L �dL 
�_ʬ� �` Zh�h�� T�h#L� H �i�L 	degL� T�i�^�� N�� �N� ZL ThL �OO�
I����JL
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ʣ�j�^h��aʤ g^ ih��#� �!�� hb�iab hb�g� `��g "� � ��d�h�_ h�
_�` �#��a hb� i����ʬg ^����^h�!� ]� a�����a �^h�!�h��g�  �hb� 
hb�� �hg d� � �je��^�h�# e���h�^�� ge��^bL�N� [b� T�i h �� -DQXV
�je �gg�# _�^����_ h� �ee�# hb� gh �^h g^ ih��# hb�h hb� e����h�``
^����_ `� � ^��^�i_��a hb�h hb� i���� `�� g^b�d� `����_ �!�� hb�
��gg gh ��a��h ʣ�j�^h��aʤ g^ ih��# hb�h b�_ ]��� �gh�]��gb�_ ]#
�� ��� ^�g���"L�N� ʞ�ge�h� �eh��a `� hb� ��gg� g^ ih��#
gh��_� _� hb� -DQXV T�i hʬg  �!��" "�g d� ��_�# d� �
g��eh�^�� hb�� hb�h �ee���_ �� �� ��� ^�g�g� "b�^b �� a��#
�^^�eh�_ T��a �ggʬg _�h� d���h��� hb�h hb� i���� ^��g�_ gb�e
"�g �� �gg��h��� e� h �` b� d����ig ��_igh ���  ���h���gL�NN

W� ���hb� ���� ^�g�� hb� T�i h hi ��_ �hg �hh��h��� h� hb�
e �e� gh��_� _ `� ci_a��a ^�de����_ ge��^b �hg��`L W� hb�h ^�g��
1,)/$ Y� %HFHUUD��NO hb� T�i h gh�ee�_  �abh ie h� hb� ���� �`
_�^�� ��a hb�h ^��h��hK]�g�_ ge��^b ^�dei�g���g a��� ���#
h �aa� gh �^h g^ ih��#L W� 1,)/$� hb� T�i h gh i^� _�"� �
T���`� ��� ��" hb�h  �fi� �_ g�K^����_ e �a���^# ^ �g�g ^��h� g
I i� ]# e� g��g �ee�g�_ h� �]� h���J h� e�gh ��`� d�h��� �]�ih hb�
�!����]���h# �` ��"K^�gh �]� h���g hb� gh�h� �``� �_L�NP ���_��a hb�h
��" �g � a�!� �d��h ^�dei�g��� �` gi^b ^��h� gʬ ge��^b� hb�
T�i h ]�a�� �hg 
� gh �d��_d��h ����#g�g ]# ��h��a hb�h �h "�g
ʣ� ^��h��hK]�g�_  �ai��h��� �` ge��^bLʤ�NQ Wh hb��  �c�^h�_ hb�
�ee����h� ^�i hʬg  �`ig�� h� �ee�# gh �^h g^ ih��#� "b�^b hb� ��"� 
^�i h b�_ cigh�`��_ ]�g�_ �� �hg ^��^�ig��� hb�h hb� ge��^b ��
fi�gh��� "�g e �`�gg����� ge��^b hb�h "�g hb� �]# d� �
�d���]�� h�  �ai��h���L�N� V�"�!� � �`h� g��d��a�# g�hh��a hb�
gh�a� `� �� �ee��^�h��� �` gh �^h g^ ih��#� hb� T�i h _�^����_ h� _�
g�� g��^�� �� �hg !��"� hb� ��" `����_ �!�� ��h� d�_��h� g^ ih��#L�N�

1,)/$ʬg  �g�d]���^� h� -DQXV �g ^��� L W�_��_� 1,)/$
g��h �� �!�� gh ��a� d�gg�a� �]�ih hb� �ee��^�h��� �` hb�
^��h��hK��ih ���h#  i�� �� ^�de����_ ge��^b � gi]g�_#
g�hi�h���gL -DQXVd� ��# �^���"��_a�_ hb� e����h�``ʬg � aid��h

�N� 6HH LG� �h �OQ�ʠQ�� �OQPL
�N� 6HH LG� �h �OQPL Z�� ��g� VXSUD ��h� ��N `� _�g^igg��� �` � ���� ^�g� hb�h

e�h��h����# gb�_g d� � ��abh �� ʣ�j�^h��a g^ ih��#Lʤ
�NN 6HH $ERRG� ON� �LZL �h ��� Iʣʭ[ʮb� ci_ad��h ^��� �# d�_� �� ʭ5DLOZD\

(PSOR\HV· 'HSDUWPHQW Y� +DQVRQ� NP� �LZL ��P I�ʝPQJʮ ��_ ʭW�h� ��h����� �gg�^��h��� �`
��^b���ghg !L Zh ��h� NQ� �LZL �O� I�ʝQ�Jʮ �g hb�h gi^b ��h� `� ��^� �g �j�ghg �g
^��gh�hih������# cigh�`��_ ]# hb� ��a�g��h�!� �gg�ggd��h �` hb� �de� h��h ^��h �]ih��� �`
hb� i���� gb�e h� hb� g#gh�d �` ��]�  ���h���g �gh�]��gb�_ ]# T��a �ggLʤJL

�NO 
�hʬ� W�ghL �` 
�dL H ��`� �_!�^gL !L ��^�  �� �N� ZL ThL �NQ� I����JL
�NP [b� T�i h ��g� gh i^� _�"� �  �fi� �d��h hb�h i���^��g�_ `�^���h��g e�gh �

��h�^� h� hb�h �``�^hL 6HH LG� �h �N�Qʠ��L
�NQ ,G� �h �N��L
�N� ,G� �h �N��ʠ�PL
�N� [b� T�i h ��g� �je�����_ �hg  �`ig�� h� �ee�# gh �^h g^ ih��# �� hb� a �i�_

hb�h g�d� hbigK`� i����"� cigh�`�^�h��� d�abh �j�gh `� �j�deh��a e �`�gg����� ge��^b
` �d hb� gh��_� _ ^��h��hK��ih ���h#  i��L 6HH LG� �h �N�PL
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`� gh �^h g^ ih��# ]�`� � ^��^�i_��a �h "�g i���^�gg� # h�  ��^b
hb�h �ggi�L �# ^��h �gh� ]�`� � �h g�d��� �# _�^����_ h� �ee�# gh �^h
g^ ih��#� 1,)/$ ���_ �ih hb� ]i��_��a ]��^�g `� _���a g� "b��
�h _�g^ �]�_ hb� ��" �g ^��h��hK]�g�_ ��_ ^ �h�fi�_ hb� ��"� 
^�i hʬg  ��g��g `�  �`ig��a h� �ee�# gh �^h g^ ih��#L

ʞ�ge�h� �hg ��ghKd��ih�  �h ��h ` �d hb� e �^�e�^��
1,)/$ʬg ^��gg�`�^�h��� �` hb� T���`� ��� ��" �g ^��h��hK]�g�_ ��_
�hg ^ �h�fi� �` hb� ��"� ^�i hʬg  �`ig�� h� �ee�# gh �^h g^ ih��# g��_
�� i�d�gh���]�� d�gg�a� �]�ih hb� T�i hʬg i�_� �#��a !��"g
h�"� _ d�gh ge��^b ^�dei�g���gL �g Xigh�^� � �#� �]g� !�_ ��
b�g1,)/$ _�gg��h� d�gh ge��^b ^�dei�g���g � � ^��h��h ]�g�_L�Nʝ
[� ]� gi �� ��h ��� �` hb�d � �R `� ��gh��^�� "b�� � �ʝ��gK� �
T���`� ��� ��"  �fi� �_ gb�ee��a d��� �"�� g h� �e�� hb�� 
e �e� h# h� e� g��g "b� "�gb�_ h� ge��� I`� �j�de��� ]#
g���^�h��a e�h�h��� g�a��hi �gJ� hb� T�i h _�gh��ai�gb�_ :RROH\ ��
hb� a �i�_ hb�h hb� T���`� ��� ��" _�_ ��h ge�^�`# hb� ^��h��h
Idi^b ��gg hb� !��"e���hJ �` hb� ge��^b �h ^�de����_L�O�

�!� hb���gg� �g Xigh�^� � �#� ��h�_ �� b�g1,)/$ _�gg��h� d�gh
 i�K�`Khb�Kd��� _�g^��gi � ��"gʡ���� �  �fi� �d��h hb�h
���_�� _g ��`� d hb�� h����hg �` a� ]�a� _�ge�g�� e �^�_i �gʡ
"�i�_ ^�i�h �g ^��h��h ]�g�_ i�_� hb� T�i hʬg d�_� � �ee ��^b
h� �_��h�`#��a ^��h��h _�g^ �d���h���L�O� W� hi �� i�_� hb� T�i hʬg
����#g�g �� 1,)/$� � ^��h��hK]�g�_ ge��^b ^�dei�g��� "�i�_
�� d���# h �aa� gh �^h g^ ih��#L

Zi^b � d�!� "�i�_ ^��gh�hih� � g�a��`�^��h ^b��a� �� hb�
��"L 
��hb� �` hb� T�i hʬg h"� `�i�_�h����� ^�de����_ ge��^b
^�g�gʡ%DUQHWWH ��_ :RROH\ʡ �gh�_ �� �  �a�_ �ee��^�h��� �` hb�
^��h��hK��ih ���h#  i��L %DUQHWWH� �` ^�i g�� "�g _�^�_�_ _�^�_�g
]�`� � hb� `� d�� ����i�^�d��h �` hb� ^��h��hK��ih ���h#  i�� ��
3ROLFH 'HSDUWPHQW RI WKH &LW\ RI &KLFDJR Y� 0RVOH\��O� ]ih :RROH\

�Nʝ 6HH LG� �h �N�� I� �#� � XL� _�gg��h��aJ Iʣ�� hi���# �!� # _�g^��gi � ��" ^�i�_
]� ^��g�_� �_ ^��h��h ]�g�_� `� !� hi���# �!� # _�g^��gi � ��"  �fi� �g ��_�!�_i��g h�
ge��� � e� h�^i�� d�gg�a�Lʤ I��h� ��� fi�h�h��� d� �g �d�hh�_JJL

�O� 6HH Y i��#� _ Zb�ee��a Th L !L ��]]��g� OO� �LZL �O� �ʝ� �� I�ʝ��J Iʣʭ
ʮ�
ge�^�`�^ d�gg�a� �g _�^h�h�_ ]# hb� Zh�h� h� ]� _�ge��#�_ �� �ee�����hgʬ e �e� h#L [b� �
^��g�fi��h�# �g �� _��a� �` a�!� �d��h�� _�g^ �d���h��� `� � �a���gh � e� h�^i�� 
d�gg�a�LʤJL W� e� h �� hb�h a �i�_� hb� T�i h _�gh��ai�gb�_ :RROH\L 6HH LG� �h �Pʠ��L

�O� 6HH 1,)/$� �N� ZL ThL �h �N��ʠ�� I� �#� � XL� _�gg��h��aJ I^�h��a ���_ !L
[�"� �` U��]� h� P�Q �LZL �PP� ��Pʠ�� I���PJ I� �#� � XL� ^��^i  ��a �� ci_ad��hJJL W�
5HHG� hb� T�i h b��_ hb�h ��# `�^��� _�g^ �d���h��� �� hb� ]�g�g �` ^��h��h  ��_� g � ��"
^��h��h ]�g�_ `� 
� gh �d��_d��h ei e�g�g�  �a� _��gg �` "b�hb� hb� a�!� �d��h b�_
� ^��g� ��� d�h�!�L 5HHG� P�Q �LZL �h �QPʠQ�L 5HHGʬg ] ��_ _�`���h��� �` ^��h��h
��ih ���h# �g ��g� e �]��d�h�^L 6HH � ��k�� VXSUD ��h� P�� �h ���ʠ�QL [b�g � h�^�� _��g ��h
_� �^h�# ��a�a� 5HHG� ��hb�iab 5HHGʬg  �a�_ �ee ��^b h� hb� ^��h��h _�g^ �d���h���
fi�gh��� �g ^� h����# ^��g�gh��h "�hb hb� eb���d��� hb�g � h�^�� _�g^igg�gL

�O� Y���^� ʞ�eʬh �` hb� T�h# �` Tb�L !L��g��#� O���LZL ʝ�� ʝP I�ʝ��J Iʣʭ�ʮ]�!� ��� ��g��
hb� 
� gh �d��_d��h d���g hb�h a�!� �d��h b�g �� e�"� h�  �gh �^h �je �gg��� ]�^�ig� �`
�hgd�gg�a�� �hg �_��g� �hg gi]c�^hd�hh� � � �hg ^��h��hLʤJL%XW VHH\�����d	L ����0RGHUQL]LQJ
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"�g _�^�_�_ `�!� #�� g �`h� 0RVOH\ ��_ hbig ^�i�_ b�!� _ �"� ��
0RVOH\ �g � e �^�_��hL 
�!� hb���gg� :RROH\ ��gh��_ gh �gg�_ hb�

�" V�degb� � ��^��g� e��h� ��"ʬg  �fi� �d��h hb�h hb�
��_�!�_i�� �``� d �� �_����a�^�� e�g�h���"�hb"b�^b b� _�g�a ��_L�ON
[b�h `�^ig e��^�_ :RROH\ gfi� ��# �� hb� h �_�h��� �` %DUQHWWHʬg
^��^� � �]�ih !��"e���h ��ih ���h# �� hb� ^��h�jh �` ^�dei�g���g �`
�_����a�^�� gh�h�d��hg� ���igh �h�_ ]# :RROH\ʬg b��!#  �����^� ��
%DUQHWWHL�OO [b� `�i�_�h����� ^�g� �� hb� ^��gh�hih������h# �`
^�de����_ ���Ki���� d�d]� gi]g�_�k�h��� �` � i����ʬg �^h�!�h��g
�� � ei]��^Kg�^h� "� �e��^�� _�^�_�_ ^��h�de� ����ig�# "�hb
:RROH\��OP ��g� `����"�_ �� hb�h h �_�h���L�OQ [b�h ^�g�� $ERRG Y�
'HWURLW %RDUG RI (GXFDWLRQ��O� b��_ hb�h ^�g�g gi^b �g %DUQHWWH
ʣe �b�]�h hb� ʭa�!� �d��hʮ ` �d  �fi� ��a ��# �` hb� ʭ���Ki����
d�d]� gʮ h� ^��h �]ih� h� hb� giee� h �` �� �_����a�^�� ^�ig� b�
d�# �ee�g� �g � ^��_�h��� �` b��_��a � ʭa�!� �d��hʮ c�]Lʤ�O� ��h� 

WKH /DZ RI 2SHQ�$LU 6SHHFK� 7KH +XJKHV &RXUW DQG WKH %LUWK RI &RQWHQW�1HXWUDO %DODQFLQJ�
�N \�L H���� �W�� �[ZL XL ���ʝ� ��N� I���PJ I`��_��a e �^i g� g �` hb� ^��h��hK��ih ���h#
e ��^�e�� �� hb� �ʝN�gJL

�ON 6HH \����# !L ��#�� _� ON� �LZL ��P� ��P I�ʝʝ�J IʣV� �� �g �� %DUQHWWH� "�
� � `�^�_ "�hb � gh�h� d��gi � "b�^b `� ^�g �� ��_�!�_i��� �g e� h �` b�g _���# ��`�ʡ��_��_
^��gh��h�# "b��� b�g �ih�d�]��� �g �� ei]��^ !��"ʡh� ]� �� ��gh id��h `� `�gh� ��a ei]��^
�_b� ��^� h� �� �_����a�^�� e���h �` !��" b� `��_g i��^^�eh�]��L W� _���a g�� hb� Zh�h�
ʯ��!�_�g hb� geb� � �` ��h����^h ��_ ge� �h "b�^b �h �g hb� ei e�g� �` hb� 
� gh �d��_d��h
h� �i T��gh�hih��� h�  �g� !� ` �d ��� �``�^��� ^��h ��Lʬʤ Ifi�h��a \L ��L Zh�h� �_L �` 	_i^L
!L �� ��hh�� N�ʝ �LZL Q�O� QO� I�ʝONJJJʰ :RROH\� ON� �LZL �h ��P I_�g^ �]��a hb� _�``� ��^�
]�h"��� hb� ^�dei�g���g ��%DUQHWWH ��_:RROH\ �g ��� ʣ�gg��h����# L L L �` _�a ��ʤJʰ VHH DOVR
%DUQHWWH� N�ʝ �LZL �h QO� IʣW` hb� � �g ��# `�j�_ gh� �� �i ^��gh�hih����� ^��gh����h���� �h �g
hb�h �� �``�^���� b�ab � e�hh#� ^�� e �g^ �]� "b�h gb��� ]� � hb�_�j �� e���h�^g� ��h������gd�
 ���a���� � �hb� d�hh� g �` �e����� � `� ^� ^�h�k��g h� ^��`�gg ]# "� _ � �^h hb�� `��hb
hb� ���LʤJL [� ]� gi �� hb� T�i h �� :RROH\� �`h� �_��h�`#��a ʣhb� ��#�� _gʬ ��h� �ghgʤ ��
h� dg  �`��^h��a %DUQHWWHʬg ^��^� � "�hb ^�de�����a �_����a�^�� gh�h�d��hg� "��h �� h�
��fi� � ʣ"b�hb� hb� Zh�h�ʬg ^�i�h� !�����a ��h� �gh �g gi``�^���h�# ^�de�����a h� cigh�`#
 �fi� ��a �ee�����g h� _�ge��# hb� gh�h� d�hh� �� hb�� ��^��g� e��h�gLʤ :RROH\� ON� �LZL �h
��Pʠ�QL 	!�� d� � ge�^�`�^���#� �h hb�� �]g� !�_ hb�h �!�� � ʣ��a�h�d�h� ��_ gi]gh��h���ʤ
a�!� �d��h ��h� �gh ʣ^����h ]� ei gi�_ ]#d���g hb�h ] ��_�# gh�`�� `i�_�d��h�� e� g����
��]� h��g "b�� hb� ��_ ^�� ]� d� � ��  �"�# �^b��!�_Lʤ ,G� ʞ�ge�h� hb�g� ��!�^�h���g �`
h�ghg hb�h �de�# hb� d�_� � ^��h��hK��ih ���h#  i��� �h  �d���g hb� ^�g� hb�h gi^b
��!�^�h���g "� � h �aa� �_� ��h ]# hb� 
�"V�degb� � ��"ʬg g�de�� ^��h��h _�g^ �d���h����
]ih ��gh��_ hb� ��"ʬg ^�dei�g��� �` �� �_����a�^�� gh�h�d��hL

�OO 6HH:RROH\� ON��LZL �h ��Oʠ�Pʰ VHH DOVR�� c� ��V���g�9LHZSRLQW'LVFULPLQDWLRQ�
�OV�Z[W
UZT�
Z[L�LʲL ʝʝ� ��P I�ʝʝQJ I��h��a%DUQHWWHʬg `�^ig �� !��"e���h ��ih ���h#JL

�OP [b�h `�i�_�h����� ^�g�� $ERRG Y� 'HWURLW %RDUG RI (GXFDWLRQ� "�g _�^�_�_ ����#
�N� �ʝ��� "b���:RROH\"�g _�^�_�_ � ��hh�� �!� �d��hb �� ��� �� �e �� ��� �ʝ��L

�OQ [� ]� gi �� hb�h ^�g�� $ERRG� "�g �!�  i��_ �� ����L
�O� �]��_ !L ʞ�h ��h �_L �` 	_i^L� ON� �LZL ��ʝ� ��� I�ʝ��J� RYHUUXOHG E\ X��ig !L

�dL 
�_ʬ� �` Zh�h�� T�h#L� H �i�L 	degL� T�i�^�� N�� �N� ZL ThL �OO� I����JL
�O� $ERRG� ON� �LZL �h �NPʰ VHH DOVR U���!��!� ����� � 1RW 6XFK D )L[HG 6WDU $IWHU

$OO� \�gh �� a���� Zh�h� ��� _ �` 	_i^�h��� !L �� ��hh�� DQG WKH &KDQJLQJ 0HDQLQJ RI WKH
)LUVW $PHQGPHQW 5LJKW 1RW WR 6SHDN� �N 
W� �L �	�L �O�� �OP I���ʝJ Iʣ
� hb� `� gh hb ��
_�^�_�g �`h� �h "�g b��_�_ _�"�� L L L ʭ"ʮb�� hb� T�i h ^�h�_ %DUQHWWH� �h ��!� ��]�# _�_ g� �g
giee� h `� hb� e �e�g�h��� hb�h hb� a�!� �d��h ^�i�_ ��h  �fi� � �hg ^�h�k��g h� ʯ̂ ��h �]ih� h�
hb� giee� h �` ��ʭ#ʮ �_����a�^�� ^�ig� ʭhb�#ʮ d�# �ee�g�ʬ � h� �hh�gh h� ]����`g hb�# _�_ ��h
b��_Lʤ Ig�^��_ ��_ hb� _ ��h� �h���g �� � �a����J Ifi�h��a $ERRG� ON� �LZL �h �NPJJL
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^�de����_ gi]g�_# ^�g�g g�d��� �#  �gh�_ �� "b�hb� �h "�g
�_����a�^�� ge��^b hb�h "�g ]���a `� ^�]�# gi]g�_�k�_L�Oʝ

\b�h "�i�_ ]� hb� �de�^h �` � _�^�g��� h� gi]c�^h h� gh �^h
g^ ih��# ��� ^��h��hK]�g�_ ge��^b ^�dei�g���g ��_ gi]g�_�k�h���g�
�!�� �` hb�# _�_ ��h ^�de�� �� �_����a�^�� gh��^�ʢ T� h����#� ���
 �gi�h "�i�_ ]� hb�h ^�i hg ^�i�_ �� ���a� �^^�i�h `� hb� _�``� ��^�
]�h"��� a�!� �d��h ^�dei�g��� �` �� �_����a�^�� !��" ��_
^�dei�g��� �` � ����_����a�^�� ���� � �!�� � !��" "�hb "b�^b hb�
^�de����_ ge���� � `i�_� _�_ ��h e� h�^i�� �# _�g�a ��L�P� Zi^b �
 �a�_ gh��_� _"�i�_ hbig �]��_�� hb�T�i hʬg �� ��� e ��^^ie�h���
"�hb ^�dei�g���g �` �_����a�^�� ]����`gL [b�h e ��^^ie�h��� "�g
_��e�# a �i�_�_R �g Xigh�^� X�^�g�� d�_� ^��� �� %DUQHWWH�
^�de�����a � e� g�� h� ihh� g�d�hb��a hb�# _�_ ��h ]����!� "�g� �`
��#hb��a� d� � e �]��d�h�^ hb�� e �b�]�h��a b�d ` �d ge�����aL�P�
[b� ^�dei�g��� �` �_����a�^�� gh�h�d��hg gh��_g �h hb� ^� � �` hb�h
b� dL�P� Y �K1,)/$ _�^�g���gʬ �deb�g�g �� hb�h ^� � ` �� ge��^b
 �abh gh��_g �� �h ���gh g�d� h��g��� "�hb ��# ci_�^��� _�^h ��� hb�h
�de�g�g hb� g�d� h�gh h� ��# ge��^b ^�dei�g���� �� d�hh� �hg
^� ^idgh��^�gʡhb�  i�� hb� T�i h gh ��a�# b��h�_ �h ��1,)/$L

[� ]� gi �� hb� T�i h �� 1,)/$ �^���"��_a�_ e �^�_��hʡ
=DXGHUHU Y� 2IILFH RI 'LVFLSOLQDU\ &RXQVHO RI WKH 6XSUHPH &RXUW RI
2KLRʡ����"��a hb� ^�dei�g��� �` gh�h�d��hg hb�h e �g��h�_
ʣei ��# `�^hi�� ��_ i�^��h �!� g��� ��`� d�h��� �]�ih hb� h� dg
i�_� "b�^b L L L g� !�^�g "��� ]� �!����]��Lʤ�PN W� �__�h���� �h hb� ��_

�Oʝ 6HH U��^�d�� !L \���d�� � �gL H 	����hh� W�^L� P�� �LZL OP�� OQʝʠ�� I�ʝʝ�J
I_�gh��ai�gb��a $ERRG ��_ �hb� ^�de����_ gi]g�_# ^�g�g �� hb� g�d� a �i�_Jʰ ʟ���� !L
Zh�h� �� �` T��L� OʝQ �LZL �� �Nʠ�O� �� I�ʝʝ�J I_�g^ �]��a $ERRG �g b��_��a hb�h ʣ� i����
^�i�_ ��h �je��_ � _�gg��h��a ��_�!�_i��ʬg _i�g `� �_����a�^�� �^h�!�h��g ��h ʯa� d���ʬ h�
hb� ei e�g� `� "b�^b ^�de����_ �gg�^��h��� "�g cigh�`��_R ^����^h�!� ]� a�����aʤ ��_
_�gh��ai�gb��a gh�h� ]� �je �gg��� a� d��� h� hb� �gg�^��h���ʬg  �ai��h��� �` hb�
e �^h�^� �` ��" ` �d �je �gg���  �`��^h��a �_����a�^�� !��"e���hgJL

�P� 6HH :LOHPDQ� P�� �LZL �h O�� I��h��a hb�h ʣʭ"ʮ�hb h �!��� �j^�eh���g L L L ����
�` hb� a��� �^ �_!� h�g��a ʭ^b�����a�_ �� hb�h ^�g�ʮ ^��!�#g ��# d�gg�a� "�hb "b�^b
 �ge��_��hg _�g�a ��ʤJL

�P� 6HH VXSUD ��h� ��ʝ ��_ �^^�de��#��a h�jhʰ VHH DOVR V�"� _ �L \�gg� d���
&RPSHOOHG ([SUHVVLRQ DQG WKH 3XEOLF )RUXP 'RFWULQH� �� [��L �L �	�L �QN� �ʝ� I����J
I_�g^ �]��a �g ʣhb� b�� h �`%DUQHWWHʤ hb� e ��^�e�� ʣe �b�]�h��a a�!� �d��h ��h� `� ��^� "�hb
��_�!�_i�� hb�iabh� ^��g^���^�� � ]����` hb �iab �  �fi� �d��h hb�h ��� �_�eh� e �g��h� � 
giee� h ��# d�gg�a� � �_�� hb�h gb� _��g ��h "�gb h� �_�eh� e �g��h� � giee� hʤJL

�P� 6HH� H�J�� �L X�gg�� V���� 7KH 'HOLEHUDWLYH�3ULYDF\ 3ULQFLSOH� $ERUWLRQ� )UHH 6SHHFK�
DQG 5HOLJLRXV )UHHGRP� �� \�L H ���� �W�� �
 �[ZL XL O��� O�� I���ʝJ Iʣʞ�ge�h� hb�
�je��g�!���gg �` hb� 
� gh �d��_d��h  �abh h� ` �� ge��^b� �h �g e�gg�]�� h� �_��h�`# �h ���gh ���
h i�# ^� � �ge�^h �` hb�h  �abhR hb�  �abh h� ]� ` �� ` �d ^�de����_ �_����a�^�� ge��^b� �j�de��`��_
�� ^�g�g gi^b �g:HVW 9LUJLQLD 6WDWH %RDUG RI (GXFDWLRQ Y� %DUQHWWHLʤ I`��h��h� �d�hh�_JJL

�PN 
�hʬ� W�ghL �` 
�dL H ��`� �_!�^gL !L ��^�  �� �N� ZL ThL �N��� �NQQ I����J
Ifi�h��a ʥ�i_� � !L �``L �` ʞ�g^�e���� # T�i�g�� �` hb� ZieL ThL �` �b��� O�� �LZL Q�Q� QP�
I�ʝ�PJJL V�"�!� � hb� T�i h _�gh��ai�gb�_ =DXGHUHU �� hb� a �i�_ hb�h hb� T���`� ��� ��"
 �fi� �_ e�gh��a �` ��`� d�h��� �]�ih g� !�^�g hb�h hb� ^����^g _�_ QRW e �!�_� I�]� h���J ��_
]�^�ig� �]� h��� "�g ʣ��#hb��a ]ih �� ʯi�^��h �!� g���ʬ h�e�^Lʤ 1,)/$� �N� ZL ThL �h �N���
Zi^b � ��  �"  ��_��a �` =DXGHUHUʡ�� e� h�^i�� � �  ��_��a hb�h ��d�hg �h h� ^�dei�g���g �`
gh�h�d��hg �]�ih g� !�^�g hb� ^�de����_ ge���� �hg��` e �!�_�gʡ^��h��i�g h� e �h�^h e� g��g
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�` �hg ����#g�g �` hb� �]� h���K�!����]���h# ge��^b ^�dei�g�����PO hb�
T�i h ��g� h�^��_ ��� "�hb�ih ^�h�h��� h� e �^�_��h� � g��d��a�#
�``b��_ gh�h�d��h hb�h �h _�_ ��h ʣfi�gh��� hb� ��a���h# �` b���hb ��_
g�`�h# "� ���ag ���a ^��g�_� �_ e� d�gg�]��Lʤ�PP 1,)/$ʬg
�^���"��_a�d��h �` hb� ��a�h�d�^# �` gi^b ge��^b ^�dei�g���g
giaa�ghg hb�h hb� T�i h "��� ^��h��i� h� �j�deh �h ���gh g�d� ge��^b
^�dei�g���g ` �d gh �^h g^ ih��#L

Zh���� hb�g� ^� !�K�ihg ` �d hb� T�i hʬg e �gideh�!� gh �^h
g^ ih��#  i��  ��g� fi�gh���g �]�ih hb�� d���ei��]���h#L 
� gh� hb�
1,)/$ T�i h  ��_ =DXGHUHU fi�h� ��  �"�#L 
� �j�de��� �h
�]g� !�_ hb�h =DXGHUHU ^�de����_ ge��^b �]�ih g� !�^�g hb�
ge���� �hg��` e �!�_�_L�PQ Wh `�i�_ hb�h `��hi � h� ]� �]g��h ��
1,)/$ ]�^�ig�� �!�� hb�iab hb� e �a���^# ^ �g�g ^��h� g �``� �_
`�d��# e������a ��_ e ���h�� g� !�^�g� hb�# _�_ ��h e �!�_� hb�
�]� h���g hb�h "� � hb� gi]c�^h �` hb� gh�h�ʬg ^�de����_ d�gg�a�L�P�

���!� �g�_� hb� fi�gh���"b�hb� hb�1,)/$T�i hʬg ��  �"
��h� e �h�h��� �` =DXGHUHU �g ^��g�gh��h "�hb =DXGHUHUʬg �"�
����#g�g� "b�^b �ee�� �_ h� `�^ig ��h �� "b�hb� hb� ^�de����_
ge��^b  ���h�_ h� g� !�^�g hb� ^�de����_ ge���� �hg��` �``� �_� ]ih
 �hb� "b�hb� hb� ^�de����_ ge��^b "�g �_����a�^�� �� ��hi �L�P�
W�gh��_� �ggid� hb�h1,)/$ ^�  �^h�#  ��_ =DXGHUHUL�Pʝ ʞ�e��_��a

�a���gh ge��^b ^�dei�g���g hb�h _� ��h  �fi� � �_����a�^�� �``� d�h���gL W�_��_� Xigh�^�
� �#� ʬg _�gg��h ��1,)/$ ��g�gh�_ hb�h =DXGHUHU �hg��`  �^�a��k�_ hb�h �hg ^� !�K�ih ����"��a
i�^��h �!� g��� ^�de����_ _�g^��gi �g �jh��_�_ h� _�g^��gi �g hb�h _�_ ��h �de��^�h�
�_����a�^�� gh�h�d��hgL 6HH LG� �h �N�� I� �#� � XL� _�gg��h��aJ Iʣ\b� � � Zh�h�ʬg  �fi� �d��h
h� ge��� ʯei ��# `�^hi�� ��_ i�^��h �!� g��� ��`� d�h���ʬ _��g ��h �hh�deh ʯh� ʣe �g^ �]� "b�h
gb��� ]� � hb�_�j �� e���h�^g� ��h������gd�  ���a���� � �hb� d�hh� g �` �e����� � `� ^� ^�h�k��g
h� ^��`�gg ]# "� _ � �^h hb�� `��hb hb� ����ʬʤ �h _��g ��h "�  ��h b��abh���_ g^ ih��#Lʤ
Ifi�h��a =DXGHUHU� O�� �LZL �h QP� Ifi�h��a \L ��L Zh�h� �_L �` 	_i^L !L �� ��hh�� N�ʝ �LZL
Q�O� QO� I�ʝONJJJJL

�PO 1,)/$ ��g� gh i^� _�"� ���hb� d��_�h�_ e�gh��a� "b�^b hb�g � h�^�� _��g
��h �__ �ggL

�PP 1,)/$� �N� ZL ThL �h �N�QL
�PQ =DXGHUHU _���h "�hb� �d��a �hb� hb��ag� �  �fi� �d��h hb�h ��"#� g

�_!� h�g��a ^��h��a��h `�� �  ��a�d��hg _�g^��g� hb�h ^����hg d�abh gh��� ]� ���]�� `� 
g�d� ^�ghg �!�� �` hb� ��"gi�h "�g i�gi^^�gg`i�L 6HH =DXGHUHU� O�� �LZL �h QNNL

�P� 6HH 1,)/$� �N� ZL ThL �h �N��L
�P� [b�h fi�gh��� �g �  ��� ���L =DXGHUHU� �`h� ^�h��a hb� ^�����^�� ^�de����_

ge��^b ^�g�g gi^b �g %DUQHWWH ��_ :RROH\� ^��^�i_�_ hb�h hb� ��"#� �_!� h�g��a
^�de����_ gh�h�d��hg "� � �` � _�``� ��h � _� R

ʭ[ʮb� ��h� �ghg �h gh��� �� hb�g ^�g� � � ��h �` hb� g�d� � _� �g hb�g� _�g^igg�_
�� :RROH\� 7RUQLOOR� ��_ %DUQHWWHL �b�� b�g ��h �hh�deh�_ h� ʣe �g^ �]� "b�h
gb��� ]� � hb�_�j �� e���h�^g� ��h������gd�  ���a���� � �hb� d�hh� g �` �e�����
� `� ^� ^�h�k��g h� ^��`�gg ]# "� _ � �^h hb�� `��hb hb� ���Lʤ ʭ%DUQHWWH�ʮ N�ʝ
�LZL �h QO�L [b� Zh�h� b�g �hh�deh�_ ���# h� e �g^ �]� "b�h gb��� ]� � hb�_�j
�� ^�dd� ^��� �_!� h�g��aL

=DXGHUHU� O�� �LZL �h QP� Ifi�h��a %DUQHWWH� N�ʝ �LZL �h QO�Jʰ VHH DOVR 1,)/$� �N� ZL ThL
�h �N�� I� �#� � XL� _�gg��h��aJ I_�g�a ����a "�hb hb� d�c� �h#ʬg  ��_��a �` =DXGHUHUJL

�Pʝ %XW VHH VXSUD ��h� �PN I^�h��a Xigh�^� � �#� ʬg _�g�a ��d��h "�hb b�" hb�
1,)/$ d�c� �h#  ��_ =DXGHUHUJL
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�� b�" ] ��_�# � ��  �"�# `ihi � ^�g�g i�_� gh��_ "b�h ge��^b
 ���h�g h� hb� ^�de����_ ge���� ʬg �"� g� !�^�g�1,)/$ ^�i�_d� �
�  ��� ��d�h�h��� �� =DXGHUHUʬg _�`� ��h���  �!��" �`
ʣi�^��h �!� g���ʤ ge��^b ^�dei�g���g  ���h�_ h� hb� g� !�^�g hb�
ge���� �hg��` �``� �_L 1,)/$ʬg �"� �ee��^�h��� �` =DXGHUHUʡhb�h
�g� �hg ^��^�ig��� hb�h =DXGHUHU _�_ ��h �ee�# ]�^�ig� hb�
e �a���^# ^ �g�g ^��h� g _�_ ��h �``� �]� h���g� �!�� hb�iab hb�#
�``� �_ �hb� g� !�^�g  ���h�_ h� ^b��_]� hbʡ ��g�g _�i]hg �]�ih hb�
e �_�^h�]���h# �` =DXGHUHUʬg ^� !�K�ihL 
� �j�de��� ^�i�_ � gh�h�
 �fi� � ^��� eb��� gh� �g h� e�gh ��h�^�g hb�h hb� gh�h� d���g ��"K
^�gh ���_����g �!����]�� h� e�� b�ig�b��_g �` hb�g� gh� �g _� ��h
g��� ���_���� g� !�^�gʢ T�i�_ �h  �fi� � ]� g � ^�g���g h� e�gh
��h�^�g �``� ��a�  �ge�^h�!��#� ��"K^�gh ��^�b���gd � a�d]���a
�__�^h��� h ��hd��hʢ Xigh�^� � �#� �``� �_ g�!� �� �hb� �j�de��g
�` _�g^��gi �g hb�h d�# ��h ^�d� "�hb�� hb� d�c� �h#ʬg  ��_��a �`
"b�h=DXGHUHU ����"g a�!� �d��h h�  �fi� �L�Q� 1,)/$ ���!�g gi^b
fi�gh���g i�_�^�_�_ ��_ i�^��� L

Z�^��_� hb� d�c� �h#ʬg ʣa��� �� _�g^���d� ʤ�Q� �]�ih ʣb���hb
��_ g�`�h# "� ���ag ���a ^��g�_� �_ e� d�gg�]��ʤ�Q� ^ ��h�g g�d��� 
i�^� h���h# �]�ih �hg d�����aL � 
��hb T� ^i�h �� ]��^ e���� b�g
�� ��_# a �ee��_ "�hb hb�g i�^� h���h#� "�hb ��� ci_a�  ��_��a hb�
T�i hʬg _�g^���d� g�d��� �# h� hb� &KDSOLQVN\ ^�h�a� ��g �`
i�e �h�^h�_ ge��^bʡhb�h �g� �g ����"��a ���# ^�de����_ b���hb ��_
g�`�h# "� ���ag "b�g� �����a� h �^� ]�^� h� ��ʝ�L�QN [b�h
i�_� gh��_��a d�abh g��d �de��ig�]��R �g hb� �ee����h� d�c� �h#
��h�_� Xigh�^� [b�d�gʬg _�g^���d� ^�d� ��  �ge��g� h� Xigh�^�
� �#� ʬg _�gg��h� "b�^b �_��h�`��_ b���hb ��_ g�`�h# _�g^��gi �g
�__ �gg��a d�_� � h�^b����a��gL�QO �� hb� �hb� b��_� hb� !� #
a��� ���h# �` 1,)/$ʬg _�g^���d� ^���g �ih `� e ��^�e��_
���]� �h���L [b� �ee����h� ci_a� �� fi�gh���ʡ�� g�d� "�#g� fi�h�
��a�^���#ʡe �!�_�_ hb�h e ��^�e��_  ��g����a� g��hh��a hb�
_�g^���d� ��h� hb� T�i hʬg �j�gh��a d�hb�_���a# a�!� ���a
i�e �h�^h�_ ge��^b d� � a��� ���#R hb�h �g� hb� b�gh� �^�� �ee ��^b
hb� T�i h b�g  ��_ ��h� hb� &KDSOLQVN\ �j^�ig���gL�QP

[b� 
��hb T� ^i�hʬg _�!�g��� �� hb�g fi�gh��� �j�de��`��g
Xigh�^� � �#� ʬg ^��^� � hb�h i� ��g���_ ^� !�K�ihg ` �d� a��� ��

�Q� 6HH 1,)/$� �N� ZL ThL �h �N��ʠ�� I� �#� � XL� _�gg��h��aJL
�Q� ,G�
�Q� ,G� �h �N�Q Id�c� �h# �e�����Jʰ VHH DOVR LG� �h �N�ʝ� �N�� I� �#� � XL�

_�gg��h��aJ Ifi�h��a hb� d�c� �h#ʬg ���ai�a�JL
�QN 6HH �dL ��!� �a� �ggʬ� !L T�h# H T�h#L �` Z�� 
 ��^�g^�� ʝ�Q 
LN_ �Oʝ� �Q�

Iʝhb T� L ���ʝJ I�� ]��^J IW�ih�� XL� _�gg��h��a ` �d d�gh �` hb�  ��g����a� ^��^i  ��a ��
hb�  �gi�hJL &RPSDUH LG�� ZLWK $P� %HYHUDJH $VV·Q� ʝ�Q 
LN_ �h �PQ �LO Id�c� �h# �e�����J
I_�geih��a Xi_a� W�ih�ʬg  ��g����aJL

�QO 6HH $P� %HYHUDJH $VV·Q� ʝ�Q 
LN_ �h �PQ �LOL
�QP 6HH VXSUD ��h�g P�ʠP� ��_ �^^�de��#��a h�jhL
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gh �^h g^ ih��#  i�� "��� ��h�^� ��h�a��hg h� ^b�����a� d��_�h�_
_�g^��gi �gL �g b� g��_� hb�  �gi�h��a i�^� h���h# "�i�_ �����#
h �aa� ��h�a�h��� hb�h ʣ��!�h�g ^�i hg � �i�_ hb�
�h��� h� �ee�# ��
i�e �_�^h�]�� 
� gh �d��_d��h h� � _��� # g�^��� ��_ �^���d�^
 �ai��h���� gh ����a _�"� _�g^��gi � ��"g hb�h ci_a�gd�# _�g`�!� �
"b��� ieb��_��a �hb� g� ��� "�hb�ih a �i�_��a hb�� _�^�g���g ��
 ��g���_ e ��^�e��Lʤ�QQ [b�h i�e �_�^h�]���h#  �ghg� �h ���gh �� e� h�
�� hb� ^b� �^h� �` hb� T�i hʬg ^� !�K�ih �g !�ai��# "� _�_ ��_
��^���a ��# ^��h��h _� �!��a ` �d e �^�_��hL�Q�

[� ]� gi �� hb� T�i hʬg ^��^�gg��� hb�h ��h ��� ^��h��hK]�g�_
ge��^b ^�dei�g���g � � ^ ��h�_ �fi�� g��_g � "��^�d� g�a����
��]��h ��� hb�h gh��_g �� g�d� h��g��� "�hb hb� T�i hʬg h��_��^# h�
_ �" � gh �^h _�^h ���� ���� ]�h"��� ^��h��hK]�g�_ ��_ ^��h��hK
��ih �� ��"gL 
�!� hb���gg� hb� T�i hʬg  �`ig�� h� a �i�_ �hg
_�gh��^h���g �� �� �je��^�h�# gh�h�_ ���� ]�h"��� �_����a�^�� ��_
����_����a�^�� ^�dei�g���g "��� �����# ^ ��h� hb� ��h�a�h��� Xigh�^�
� �#� `�� �_ ��_ hb� _�g�a ��d��hg `��hi �_ �� hb� 
��hb T� ^i�h
^�g�L 	!�� d� � �de� h��h�#� ]�^�ig� hb� _�^�g��� �� ��# gi^b
^� !�K�ih "��� �����# _�h� d��� hb� i�h�d�h� `�h� �` hb� ^b�����a�_
��"� ^�i hg d�# `��� h�deh�_ h� d���ei��h� hb� T�i hʬg !�ai��
i� ��g���_ ���ai�a� �� � _� h�  ��^b hb�  �gi�hg hb�# "��hL
T��^�_�_�#� �� �_����a�^�� !� gig ����_����a�^�� ���� d�abh
a��� �h� g�d��� h�deh�h���gL V�"�!� � hb�h ����ʬg a ��h� 
ge�^�`�^�h# ��_ a �i�_��a �� �j�gh��a ��" "�i�_ �����# d�h�a�h� hb�
e�h��h��� `� d�g^b��`L ������^� �� gi^b � ���� "�i�_ ��g� ]�hh� 
���a� hb�g �ge�^h �` hb� ^�de����_ ge��^b _�^h ��� "�hb �hg
^��^�ehi�� `�i�_�h���gL�Q�

%� 7KH 0DQLSXODWLRQ RI &DWHJRULHV� *RYHUQPHQW 6SHHFK

� g�d��� d���ei��h��� �` � hb �gb��_ ` �� ge��^b
fi�gh��� � �g� �� ���P �� � ^�g� �de��^�h��a hb� g�K^����_
a�!� �d��h ge��^b _�^h ���L�Qʝ [b� a�!� �d��h ge��^b ��fi� #

�QQ 1,)/$� �N� ZL ThL �h �N�� I� �#� � XL� _�gg��h��aJL
�Q� [b� _�a �� �` hb�h i�e �_�^h�]���h# "�i�_ ��g� gi ��# _�e��_ �� e� h �� `ihi �

^�i hgʬ _�^�g���g h� �ee�# � b�gh� �^�� h�gh h� gi^b ^� !�K�ihg� a�!�� hb� �jh �d� d�����]���h#
�` ��# ��fi� # ��h� "b�hb� � "� ���a �]�ih � d�_� � b���hb � g�`�h#  �g� b�_ � b�gh� �^��
�����ai�L 6HH $P� %HYHUDJH $VV·Q� ʝ�Q 
LN_ �h �Q� IW�ih�� XL� _�gg��h��a ` �d d�gh �` hb�
 ��g����a� ^��^i  ��a �� hb�  �gi�hJ I�ee�#��a gi^b � b�gh� �^�� �ee ��^bJL

�Q� Z�� V���� VXSUD ��h� �P�� �h O��ʰ ����� � VXSUD ��h� �O�� �h �ON I_�g^ �]��a
hb� ` ��_�d e �h�^h�_ �� �� ��hh� �g ʣhb� ` ��_�d h� �je �gg "b�h�!� ʯ]����`
��_ L L L �hh�hi_� �` d��_ʬ ��� _�g� �_ʤJ I��h� �h��� �� � �a����J Ifi�h��a \L ��L Zh�h� �_L
�` 	_i^L !L �� ��hh�� N�ʝ �LZL QNN I�ʝONJJL

�Qʝ [b� a�!� �d��h ge��^b _�^h ��� b��_g hb�h� "b�� a�!� �d��h �g _��d�_ h� ]�
hb� ge���� �� � a�!�� ^��h�jh� �h �g ��h  �fi� �_ h� �]�_� ]# `�i�_�h����� 
� gh �d��_d��h
e ��^�e��g gi^b �g hb� ^��h��hK ��_ !��"e���hK��ih ���h#  i��gL 6HH� H�J�� Y���g��h U �!�
T�h# !L Ziddid� PPP �LZL OQ�� OQ�ʠQʝ I���ʝJ I_�g^ �]��a hb� ^��^�eh �` a�!� �d��h
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�hg��` �g ��h a�!� ��_ ]# �  �a�_ g^ ih��# h�ghL��� V�"�!� �
]�^�ig� hb� _�^h ��� ig�g hb� a�!� �d��h ge��^b ��]�� �g ��
�je��^�h�# �ih^�d�K_�h� d���h�!� ^�h�a� # �` ge��^b���� �h  ��g�g
g�d��� ^��^� �g �]�ih _�^h ���� d���ei��h���L

	!�� d� � hb�� g^ ih��# ��!��g� hb� ^�h�a� ��g ��h� "b�^b
ge��^b �g g��hh�_ ^�� ]� _�^�g�!� h� hb� ^��gh�hih������h# �` �
a�!�� ge��^b  �gh �^h���L 
� �j�de��� ^�h�a� �k��a ge��^b �g
��^�h�d��h  �d�!�g di^b �` �hg ^��gh�hih����� e �h�^h������� ]ih
^��^�i_��a hb�h ��^��_�� # e���h�^�� ge��^b �g ��h ��^�h�d��h
a�!�g �h gh ��a e �h�^h���� a�!�� hb� ^��h ���h# �` e���h�^�� ge��^b
h� hb� 
� gh �d��_d��hL��N Z�d��� �#� ^��^�i_��a hb�h �
a�!� �d��h �de��#��ʬg ge��^b �^^i  �_ �g e� h �` hb�
�de��#��ʬg �� d�� "� �  �ge��g�]���h��g ^�de��h��#  �d�!�g �h
` �d 
� gh �d��_d��h e �h�^h������O "b��� � ^��h � # ^��^�ig���
h �aa� g � ]����^��a h�gh hb�h d�#  �gi�h �� � _�^�g��� e �h�^h��a
hb� ge��^bL��P

[b� d�gh  �^��h ^��h �!� g# �]�ih gi^b ^�h�a� �k�h���g
_���g "�hb hb� �hh �]ih��� �` e� h�^i�� ge��^b h� hb� a�!� �d��h
� h� e �!�h� e� g��gL �g "�hb �hb� ^�h�a� �k�h��� _�^�g���g� hb�
a�!� �d��h ge��^bMe �!�h� ge��^b _�^�g��� �g ^ �h�^�� h� hb�
i�h�d�h� `�h� �` � 
� gh �d��_d��h ^���dL U�!� �d��h ge��^b
�g i�_� gh��_ h� ]� ` �� �` ��# 
� gh �d��_d��h  �gh �^h���g
�!�� "b�� � _�``� ��h ^�h�a� �k�h��� "�i�_ h �aa� gh ��a

ge��^bJL 
� � hb� �iab _�g^igg��� �` hb� a�!� �d��h ge��^b �_��� g�� a��� ���# V	�	


��[�
� [V	 U��	�
�	
[ʬZ ZY		TV �
ʞ [V	 T�
Z[W[�[W�
 I���ʝJL

��� 6HH� H�J�� 6XPPXP� PPP �LZL �h O��ʠ�� I�ee�#��a !� ��ig ^��g�_� �h���g h�
_�h� d��� hb�h � �� a� d��id��h �� � ^�h# e� � ^��gh�hih�g a�!� �d��h ge��^b� "�hb�ih
��# �ee��^�h��� �` h�� �_ g^ ih��#Jʰ LG� �h O�� IʣY� d����h d��id��hg _�ge��#�_ ��
ei]��^ e �e� h# h#e�^���#  �e �g��h a�!� �d��h ge��^bLʤJL

��� 6HH� H�J�� X�b���g !L ��!�gh�^� ��haL �ggʬ�� POO �LZL PP�� PPN I���PJ Iʣʭ[ʮb�
U�!� �d��hʬg �"� ge��^b L L L �g �j�deh ` �d 
� gh �d��_d��h g^ ih��#LʤJL

��� [b� fi���`�� ʣdi^b �`ʤ �g ��^�gg� # ]�^�ig� �` hb� T�i hʬg ^��^�ig��� ��
5�$�9� Y� &LW\ RI 6W� 3DXO� P�P �LZL N�� I�ʝʝ�J� hb�h �!�� ʣi�e �h�^h�_ʤ ge��^b  �d���g
e �h�^h�_ ` �d ^��h��hK]�g�_  �gh �^h���g hb�h � � ��h ��d�_ �h hb�  ��g�� gi^b ge��^b
`���g ��h� hb� i�e �h�^h�_ ^�h�a� #L 6HH LG� �h N�Nʠ�Qʰ LG� �h N�Nʠ�O Iʣ\� b�!� g�d�h�d�g
g��_ hb�h hb�g� ^�h�a� ��g �` �je �gg��� � � ʯ��h "�hb�� hb� � �� �` ^��gh�hih������#
e �h�^h�_ ge��^b�ʬ � hb�h hb� ʯe �h�^h��� �` hb� 
� gh �d��_d��h _��g ��h �jh��_ʬ h�
hb�dL Zi^b gh�h�d��hg digh ]� h���� �� ^��h�jh� b�"�!� � ��_ � � �� d� � ��h� ���# h i�
hb�� �g hb� �^^�g������#  �e��h�_ gb� hb��_ ^b� �^h� �k��a �]g^���h# ʯ�g ��h ]���a ge��^b
�h ���Lʬ \b�h hb�# d��� �g hb�h hb�g� � ��g �` ge��^b ^��� ^��g�gh��h�# "�hb hb� 
� gh
�d��_d��h� ]�  �ai��h�_ EHFDXVH RI WKHLU FRQVWLWXWLRQDOO\ SURVFULEDEOH FRQWHQW
I�]g^���h#� _�`�d�h���� �h^LJʡ��h hb�h hb�# � � ^�h�a� ��g �` ge��^b ��h� ��# ��!�g�]�� h�
hb� T��gh�hih���� g� hb�h hb�# d�# ]� d�_� hb� !�b�^��g `� ^��h��h _�g^ �d���h���
i� ���h�_ h� hb�� _�gh��^h�!��# e �g^ �]�]�� ^��h��hLʤ I^�h�h���g �d�hh�_JJL

��N 6HH� H�J�� T�h�k��g ���h�_ !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL N��� N�ʝ I����J
I_�g^ �]��a e���h�^�� ge��^b �g ʣge��^b hb�h �g ^��h �� h� hb� d�����a ��_ ei e�g� �` hb�

� gh �d��_d��hʤJL

��O 6HH U� ^�hh� !L T�]����g� PO� �LZL O��� O�� I���QJL
��P 6HH� H�J�� ���� !L 
 ���g� P�N �LZL ���� �N�ʠO� I���OJ I`��_��a hb�h hb�

 �fi�g�h� ]����^��a `��� �� hb� g�_� �` e �h�^h��a hb� �de��#��ʬg ge��^bJL
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e �h�^h���L��Q 
� �j�de��� �` ge��^b b��_ h� ]� e �!�h� "�g d�_�
�� � ei]��^ `� id��� ��_ gi]c�^h�_ h� � ^��h��hK]�g�_  �gh �^h����
�h "�i�_ ��c�# � gh ��a e �gideh��� �` ^��gh�hih����� e �h�^h���L
�# ^��h �gh� �` hb�h g�d� ge��^b "�g b��_ h� ]� a�!� �d��h���
hb�� hb� a�!� �d��h "�i�_ b�!� ` ��  ��� h� gb�e� �h h� �hg
�����aL �]!��ig�#� hb��� di^b  �_�g �� hb� ���h��� ^�h�a� �k�h���
_�^�g���� ��_ hbig� �� hb� ^�b� ��^� �` hb� ^ �h� �� a�!� ���a
hb�h _�^�g���L

[b�g �j�^h g�hi�h���ʡ� ^�h�a� �k�h��� �` ge��^b �g
a�!� �d��h ge��^b "b�� �hb� "�g� �h "�i�_ b�!� ]��� e �!�h�
ge��^b �� � ei]��^ `� id  �gh �^h�_ �� hb� ]�g�g �` �hg ^��h��hʡ
� �g� �� :DONHU Y� 7H[DV 'LYLVLRQ� 6RQV RI &RQIHGHUDWH 9HWHUDQV�
,QFL��� �h �ggi� �� :DONHU "�g [�j�gʬg ge�^���h# ��^��g� e��h�
e �a �d� i�_� "b�^b ��h� �gh�_ e� g��g ^�i�_ g��� hb� gh�h�ʬg
�ee �!�� `� ��^��g� e��h�g `��hi ��a e� h�^i�� _�g�a�g ��_
"� _��aL��ʝ � ^��`�_� �h� d�d� ��� a �ie gi�_ "b�� hb� gh�h�
_����_ �ee �!�� `� �hg _�g�a�� "b�^b `��hi �_ �� �d�a� �` hb�
^��`�_� �h� ]�hh�� `��aL���

[b� fi�gh��� ��:DONHU"�g "b�hb� hb� ge��^b e �_i^�_
ei gi��h h� [�j�gʬg ge�^���h# ��^��g� e��h� e �a �d ^��gh�hih�_
a�!� �d��h ge��^b � "b�hb� hb� e �a �d ^ ��h�_ � ei]��^
`� id `� e �!�h� ge��^bL��� �g �je�����_ �]�!�� hb�g fi�gh���
"�g ^ �h�^�� h� hb� �!��hi�� �ih^�d� �` hb� ��"gi�h� g��^�
a�!� �d��h �g e� d�hh�_ h� `�!� e� h�^i�� h�e�^g ��_ e �e�i�_
e� h�^i�� !��"e���hg "b�� �h ��a�a�g �� �hg �"� ge��^b� ]ih �g
�� a��# e �^�i_�_ ` �d _���a g� "b�� �h ^ ��h�g � `� id `� 
e �!�h� ge��^bL���

[b� T�i h� �� � PʠO _�^�g���� ^��^�i_�_ hb�h hb� ���ai�a�
��_ �d�a�g _�ge��#�_ ei gi��h h� hb� e �a �d ^��gh�hih�_

��Q /LYHVWRFN 0NWJ� $VV·Q� POO �LZL �h PPN Iʣʭ[ʮb� U�!� �d��hʬg �"�
ge��^b L L L �g �j�deh ` �d 
� gh �d��_d��h g^ ih��#LʤJL

��� [b� T�i hʬg `� id _�^h ��� ^�h�a� �k�g �d��a e��^�g "b� � ge��^b �g d�_��
h �aa� ��a _�``� ��a ��!��g �` g^ ih��# _�e��_��a �� hb� ^�h�a� �k�h��� �` hb� ��^�h���L Ze��^b ��
g�K^����_ ei]��^ `� idg ��c�#g hb� b�ab�gh ��!�� �` ^��gh�hih����� e �h�^h���� ��^�i_��a hb�
^��h��hK��ih ���h#  i��L Ze��^b �� g�K^����_���Kei]��^ `� idg ��c�#gdi^b ��gg g^ ih��#ʰ �� gi^b
��^�h���g� ge��^b  �gh �^h���g ���_ ���# ]� !��"e���hK��ih �� ��_  ��g���]��L 6HH W�hʬ� Z� ʬ̂# `� 
ʟ �gb�� T��g^��ig��gg !L ���� P�P �LZL Q��� Q��ʠ�ʝ I�ʝʝ�J Ig�hh��a `� hb hb�g _������h���JL W�
g�d� ^�g�g� hb�T�i h b�g ��g� ge���� �` ʣʯ��d�h�_ ei]��^ `� idʭgʮʬ L L L "b� � L L L a�!� �d��h b�g
 �g� !�_ � `� id `� ^� h��� a �ieg � `� hb� _�g^igg��� �` ^� h��� h�e�^gLʤ \���� !L [�jL ʞ�!L�
Z��g �` T��`�_� �h� ��h� ��g� P�Q �LZL ���� ��P I���PJ Ifi�h��a ��g��]� a� !L ��^h� H
��g�h� g �` ���!L �` ��L� P�P �LZL ��ʝ� ��ʝ I�ʝʝPJJL

��� :DONHU� P�Q �LZL ���L
��ʝ 6HH LG� �h ��Nʠ�OL
��� 6HH LG�
��� 6HH LG� �h ��Pʠ��L
��� 6HH LG� �h ���ʠ��L Z�� ��g� VXSUD ��h� ���� "b�^b g�hg `� hb hb� ]�g�^g �` hb�

T�i hʬg `� id _�^h ���L
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a�!� �d��h ge��^bL��N \ �h��a `� hb� d�c� �h#� Xigh�^� � �#� 
 ��^b�_ hb�h ^��^�ig��� �`h� ^��g�_� ��a hb �� `�^h� gR hb�
b�gh� �^�� e�_�a �� �` gh�h� ^��h �� �` ��^��g� e��h�g� hb� ei]��^
�_��h�`�^�h��� �` ��^��g� e��h� ge��^b "�hb hb� gh�h�� ��_ hb�
gh�h�ʬg i�h�d�h� ^��h �� �!� hb� _�g�a�g e �!�h� e� g��g
�``� �_L��O \ �h��a `� hb� _�gg��h� g� Xigh�^� ���h� h��� �ggi�
"�hb ��^b �` hb�g� e���hgL��P V� �]g� !�_ hb�h� "b��� gh�h�K�ggi�_
��^��g� e��h�g b�!� �j�gh�_ `� d� � hb�� � ^��hi #� ge�^���h#
e��h�g �` hb� g� h �h �ggi� �� :DONHU "� � �` di^b d� �  �^��h
!��h�a�L��Q V� ��g�  �_�^i��_ hb� d�c� �h#ʬg ei]��^ e� ^�eh���
e���h� �]g� !��a hb�h [�j�g ge�^���h# e��h�g ��^�i_�_ d�gg�a�g
Igi^b �g ʣ��hb� �� U��`��a�ʤ �_!� h�g�d��hg `� e� h�^i�� 
]ig���gg�g� ��_ e ��g� `� �ihK�`Kgh�h� ^����a� �hb��h�^ h��dgJ
hb�h g�de�# ^�i�_ ��h ]� i�_� gh��_ �g  �`��^h��a hb� gh�h�
a�!� �d��hʬg �"� !��"gL��� 
�����#� b� ��h�_ hb�h hb� gh�h� b�_
�ee �!�_ hb� !�gh d�c� �h# �` e �e�g�_ _�g�a�g� hbig  ��_� ��a
���ig� # ��# ^���d hb�h hb� gh�h� �j� ^�g�_ d�����a`i� ^��h ��
�!� hb�dL��� ��#��_ hb�g� `�^h� g� Xigh�^� ���h� ��h�_ hb�h hb�
d��� e �^�_��h ^�g�� b�g �"� �e����� �� hb� ���ʝ ^�g� 3OHDVDQW
*URYH &LW\ Y� 6XPPXP���ʝ  ����_ �� �� �__�h����� `�^h� hb�h hb�
:DONHU d�c� �h# ^��^�_�_ "�g �]g��h �� hb�h ^�g�L�ʝ�

:DONHU �g ^��h �!� g��� �d��a g^b��� g ]�^�ig� �` hb� a ���
��abh �h ����a�_�# a�!�g a�!� �d��hg h� �!��_ hb� 
� gh
�d��_d��hʬg ^��h��hK ��_ !��"e���hK��ih ���h# gh �^hi �g ]#
^���d��a ge��^b �g �hg �"�L 
� �j�de��� �� #K��g� Y�e��_ ��
� ai�g hb�h Xigh�^� � �#� ʣd���ei��h�_ʤ hb� b�gh� # �` ge�^���h#
��^��g� e��h�g h� `�!� hb� d�c� �h#ʬg a�!� �d��h ge��^b b��_��a�
a�!�� b�g ^��`��h��� �` hb� ���a b�gh� # �` ��^��g� e��h�g �� a��� ��
��_ hb� di^b d� �  �^��h b�gh� # �` ge�^���h# e��h�gL�ʝ� Zb� ��g�
��h�g hb� _�``�^i�h# ^�i hg b�!� `�^�_ ��  ��#��a �� hb� �����#
�de �gg���g �` �  ��g���]�� �]g� !� �� hb� ^��h�jh �` hb� T�i hʬg

��N 6HH LG� �h ��� Igb�"��a hb� cigh�^�gʬ ����KieJL
��O ,G� �h ���ʠ�OL
��P 6HH JHQHUDOO\ LG� �h ���ʠNQ I���h�� XL� _�gg��h��aJL
��Q ,G� �h ��Nʠ�OL
��� 6HH LG� �h ���L
��� 6HH LG� �h �N�ʠN�L
��ʝ Y���g��h U �!� T�h# !L Ziddid� PPP �LZL OQ� I���ʝJL
�ʝ� 6XPPXP� "b�^b b��_ hb�h � �� a�� e� d����h d��id��h �� � ^�h# e� �

^��gh�hih�_ a�!� �d��h ge��^b� �]g� !�_ hb�h ge�^� ��d�h�h���g e �!��h�_ hb� ^�h# ` �d
�^^�dd�_�h��a gi^b gh i^hi �g ` �d ��# e� g�� "b� "�gb�_ h� _���h� ��� h� hb� ^�h#�
�g "�i�_ ]� e �gideh�!��#  �fi� �_ �` hb� ^�h#ʬg �^^�eh��^� �` ��� d��id��h hbig
^ ��h�_ � ei]��^ `� id �e�� h� e �!�h� ge��^bL ,G� �h O��ʠ��L �g ]�hb hb� d�c� �h# ��_
_�gg��h ��h�_ ��:DONHU� �� gi^b ge�^� ��d�h�h���g e �!��h�_ [�j�g ` �d �^^�dd�_�h��a
��# ��_ ��� ��^��g� e��h� _�g�a�g �``� �_ ]# ��_�!�_i��gL 6HH :DONHU� P�Q �LZL �h ��Oʰ LG�
�h �N�ʠNN I���h�� XL� _�gg��h��aJL

�ʝ� �� #K��g� Y�e��_ ��� 7KH *RYHUQPHQW %UDQG� ��� 
\L �L �	�L ��ʝP�
����ʠ�� I���QJL
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�gh�]��gbd��h ^��ig� ci �ge i_��^�� ��_ �ee���g hb�h �]g� !�h���
h� Xigh�^� � �#� ʬg ^��^�ig��� hb�h �  ��g���]�� �]g� !� "�i�_
�deih� ge�^���h# e��h�gʬ ge��^b h� hb� gh�h�L�ʝ� 
� �j�de��� gb�
fi�gh���g hb� �ggideh��� hb�h �  ��g���]�� �]g� !� � �"� � hb�h
��^��g� e��h�g � � gh�h� e �e� h#� "�i�_ hb� �`� � �deih� ge��^b ��
hb� e��h�g h� hb� gh�h�L�ʝN Zb� � ai�g hb�h gi^b � ^��^�ig��� "�i�_
g��d��a�# i�_� d��� ei]��^ `� id ��" g��^� �h "�i�_ d��� hb�h
e �!�h� ge��^b �� gi^b a�!� �d��hK�"��_ `� idg "�i�_ ]�
�deih�]�� h� hb� gh�h�� hb� �`� �  ��_� ��a �h i�e �h�^h�_L�ʝO

�� � a��� ���#� Y �`�gg� Y�e��_ �� ^�h�g �ee �!��a�#
Xigh�^� ���h�ʬg d�^���a �!��i�h��� �` hb� d�c� �h#ʬg a�!� �d��h
ge��^b ^��^�ig���� ��^�i_��a� `� �j�de��� b�g ��^ �_i��ig��gg
hb�h �  ��g���]�� �]g� !� "�i�_ hb��� hb�h hb� gh�h� "�g
��_� g��a �ihK�`Kgh�h� ^����a� `��h]��� h��dgL�ʝP 
�����#� gb�
�je �gg�g �a ��d��h "�hb Xigh�^� ���h�ʬg g��eh�^�gd �]�ih hb�
�jh��h �` hb� a�!� �d��hʬg ^��h �� �!� hb� ��^��g� e��h� _�g�a�g�
��_ "�  ��g hb�h ^�h��a gi^b ^��h �� �g �  ��g�� `� �deih��a hb�
ge��^b h� hb� gh�h� "��� ��^��h�!�k� gh�h�g h� �de�g� d� �
gh ��a��h  �!��" �` e �e�g�_ ge��^bL�ʝQ

��a� _��gg �` "b�hb� ��� �a ��g "�hb ^ �h�fi�g ���� hb�g�� �
d� � `�i�_�h����� fi�gh��� _�ag hb� T�i hʬg ����#g�gʡ��_� ��_��_�
hb� ��h� � a�!� �d��h ge��^b �_��L ���� ��^�h�d��h ge��^b
_�g^igg�_ �� ��� � hb� a�!� �d��h ge��^b ^�h�a� # �g � ]��� #R ��hb� 
hb� ge��^b �g _��d�_ h� ]� a�!� �d��h ge��^b� � �h �g ��hL W� hb�
^��h�jh �` a�!� �d��h ge��^b� hb�g ]��� # fi���h# d�# ]�
���ee �e ��h�L [b�g �g ��h ]�^�ig� hb� a�!� �d��h ge��^b
_�h� d���h��� �g �����# �ih^�d� _�h� d���h�!�L �hb� g�d��� �#
^ �h�^�� ]��� # ^b��^�g d�# ]� �ee �e ��h� ]�^�ig� �` hb� ��hi � �`
hb� ge��^b �� fi�gh���L �a���� ^��g�_� ��^�h�d��hL �g ��h�_
�� ��� ��ʝ� hb� _�h� d���h��� �` "b�hb� e� h�^i�� ge��^b
^��gh�hih�g ��^�h�d��h �g �����# ^ �h�^�� h� hb� ^��gh�hih������h# �` ��#
 �gh �^h��� �� hb�h ge��^bR �` hb� ge��^b �g ��^�h�d��h� �h �g gi]c�^h h�
e �b�]�h���� ]ih �` �h �g ��h� hb�� �h �g `i��# e �h�^h�_ e���h�^�� ge��^bL
�ih hb�h ]��� # �g �ee �e ��h�R ge��^b UHDOO\ LV ��hb� ��^�h�d��h � 

�ʝ� ,G� �h ���Pʠ��L
�ʝN ,G� �h ����L
�ʝO ,G� Iʣ[b� T�i h ʭ��:DONHUʮ �ee�� g h� �d] �^� "b�h "�g ���# � giaa�gh��� ��

6XPPXPʡhb�h hb� a�!� �d��hʬg d� � �"�� gb�e �` e �e� h# b�g �je �gg�!� !��i� hb�h
"�i�_ ]� �]!��ig h� hb�  ��g���]�� �]g� !� L [b� T�i hʬg "�����a��gg h� �^^�eh hb�g
� aid��h e�h��h����# hi �g hb� ei]��^ `� id _�^h ��� �� �hg b��_L L L L ʭ[ʮb� ei]��^ `� id
_�^h ���  �c�^h�_ hb� h �_�h����� �ggideh��� hb�h hb� a�!� �d��h b�_ hb� g�d� e �e� h#
 �abhg �g e �!�h� e �e� h# �"�� g h� ^��h �� hb� ge��^b �ee�� ��a �� hb�� e �e� h#L [b�
�ee�� ��^� �` e �!�h� ge��^b �� ei]��^ e �e� h# ^����h ]� gi``�^���h h� ^��!� h hb�h ge��^b
��h� a�!� �d��h ge��^b "�hb�ih �!�g^� �h��a hb� ei]��^ `� id _�^h ��� ��h� ��#LʤJL

�ʝP 6HH LG� �h ����L
�ʝQ ,G� �h ����ʠ��L
�ʝ� 6HH VXSUD h�jh �^^�de��#��a ��h�g ���ʠ��NL
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�h �g ��hʡ�h d���g �� g��g� h� g�# hb�h ��# e� h�^i�� gh�h�d��h �g
]�hb ��^�h�d��h ��_ `i��#Ke �h�^h�_ e���h�^�� ge��^bL�ʝ�

Ze��^b �` hb� g� h �h �ggi� ��:DONHU �g _�``� ��hL 	!��"b��
��� ]� �g _�"� h� �hg d�gh a ��i�� ^b� �^h� ʡ]�#��_ ��^��g�
e��h�g hb�dg��!�g h� hb� ge��^b ^�de �g��a hb� ge�^���h#
_�g�a��ʝʝʡ�g � e �^h�^�� d�hh� �h  �d���g fi�h� _�``�^i�h� ��_
e� b�eg ��� �# �de�gg�]��� h� ^�h�a� �k� �h �g ei � a�!� �d��h
ge��^b � �g ei � e �!�h� ge��^bL W� ����� T� ����� ���� T� ]��
^�  �^h�# ^��^�i_�_ hb�h ge��^b �` hb�g g� h gb�i�_ ]� i�_� gh��_ �g
ʣd�j�_ʤ ge��^bʡhb�h �g� ge��^b hb�h gb�i�_ ]� �hh �]ih�_ h� ]�hb
hb� a�!� �d��h ��_ e �!�h� e� h��gL��� Y �`�gg� T� ]�� "��h �� h�
giaa�gh hb�h a�!� �d��h ��d�hg �� gi^b ge��^b gb�i�_ ]� gi]c�^h h�
��h� d�_��h� g^ ih��#L���

[b�g � h�^�� _��g ��h ^��^�ig�!��# ����#k� hb� fi�gh��� �`
b�" h�  �g��!� hb� fi�gh��� e�g�_ "b�� hb� ge��^b �h �ggi� �g
� ai�]�# hb� a�!� �d��hʬg �"�L W�gh��_� �h  ��g�g hb� � aid��h h�
d��� � d� � `�i�_�h����� e���h�  ��g�_ ]# Y �`�gg� T� ]�� �g
"���R �� ]� _� ���� ^�g�g� �hh�dehg h� ^�h�a� �k� ge��^b �g ei ��#
a�!� �d��h�� � ei ��# e �!�h� d�# ]� _��e�# i�g�h�g`�^h� #L���
��h ^i  ��h _�^h ��� gh��� gi]c�^hg gi^b ]� _� ���� ^�g�g h� � ]��� #�
��hb� ʠ� ����#g�g hb�h� �g ��h�_ �� ��� � �g �� a��# �ih^�d�
_�h� d���h�!�L [b� ge�^���h# ��^��g� e��h�g �� :DONHU � � � e �d�
�j�de�� �` gi^b ]� _� ���� ^�g�gL ����  �a�_ �ee��^�h���g �` hb�
^��h��hK��ih ���h#  i��� � ]��� # #�gʠ�� ��g"� h� hb� a�!� �d��h
ge��^b fi�gh��� d�# ���_ h� d���ei��h��� �` hb� T�i hʬg ����#g�g
�� "�#g Xigh�^� ���h� ^ �h�fi�_ �� b�g:DONHU _�gg��hL��N

Wh �g � ���^ hb�h ^�h�a� �k�h��� e��#�_ hb� ^ �h�^��  ��� hb�h �h
_�_ �� :DONHU� g��^� hb� d�c� �h# �e����� "�g " �hh�� ]# Xigh�^�
� �#� � "b�� �` ��� hb� ^i  ��h cigh�^�g� b�g ^�ih����_ d�gh

�ʝ� [� ]� gi �� � a�!�� ge��^b �^hʡg�#� � ge��^b � �� �jb� h�h��� �� g�^���
d�_��ʡd�abh ^��h��� ���d��hg hb�h � � e �h�^h�_ ge��^b ��_ ���d��hg hb�h � � ��hL
6HH� H�J�� ʞ�]g !L ���h�_ Zh�h�g� �Oʝ �LZL ���� ��O I�ʝ�ʝJ I_�g^igg��a e� h�^i�� 
gh�h�d��hg d�_� ]# hb� ��^�h�d��h _�`��_��hʬg ge��^b h� � ^ �"_Jʰ V�gg !L W�_����� O�O
�LZL ��P� ��� I�ʝ�NJ I����#k��a ��� e� h�^i�� gh�h�d��h d�_� ]# � e �h�gh� "b��
_�h� d����a "b�hb� b�g �  �gh "�g ^��gh�hih�����JL �ih �g���h��a ��# ��� gi^b ���d��h
� e� h � gh�h�d��h ��_ ^��^�i_��a hb�h �h ^��gh�hih�g ]�hb ��^�h�d��h ��_ `i��#
e �h�^h�_ ge��^b �g ��^�b� ��hL �g hb�g � h�^�� g�^h��� �je����g� hb�g �g ��h hb� ^�g� "�hb
ge��^b �` hb� g� h �h �ggi� �� :DONHUL

�ʝʝ 6HH \���� !L [�jL ʞ�!L� Z��g �` T��`�_� �h� ��h� ��g� P�Q �LZL ���� ����
���ʠ�N I���PJ I���h�� XL� _�gg��h��aJ I^��^�_��a hb�h e� hg �` hb� ��^��g� e��h� d�# ^��g�gh
�` a�!� �d��h ge��^b "b��� � ai��a hb�h �hb� e� hg� ���� hb� e �!�h��#Ke �e�g�_ _�g�a�
��_ ���ai�a�� _� ��hJL

��� 6HH T� ����� ���� T� ]��� 0L[HG 6SHHFK� :KHQ 6SHHFK LV %RWK 3ULYDWH DQG
*RYHUQPHQWDO� �N 
L�L�L �L �	�L Q�P� Q�� I����JL

��� 6HH LG�
��� ,G� �h Q�� Iʣ[b� h �i]�� "�hb ʭhb� e �!�h� ge��^bMa�!� �d��h ge��^bʮ

_�^b�h�d# �g hb�h ��h ��� ge��^b �g ei ��# e �!�h� � ei ��# a�!� �d��h��LʤJL
��N 6HH VXSUD h�jh �^^�de��#��a ��h�g ��Pʠ�ʝ�� "b�^b  �^�i�hg Xigh�^�

���h�ʬg ^ �h�fi�L
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` �fi��h�# �a���gh �!�  �����^� �� ^�h�a� �^��  i��g �� ` �� ge��^b
^�g�gL��O �` ^�i g�� b� "�g " �h��a `� � d�c� �h# �� :DONHUL [b�h
`�^h d�# b�!� ��d�h�_ b�g ` ��_�d h� " �h� hb� �e����� b� "�i�_
b�!� e �`�  �_ h� " �h�� �ge�^����# g��^� b�g ��  �" `�!�Kcigh�^�
d�c� �h# ��^�i_�_ Xigh�^� [b�d�g� "b� �����# "�i�_ b�!� ]���
b�gh��� h� � ��gg ^�h�a� �^�� �ee ��^bL��P �� ��!� � ��� digh
^��^�_� hb�h b�g �ee ��^b h� hb�h ]��� # ��hb� ʠ� fi�gh��� �hg��`
_� �!�_ ` �d hb� g� h �` di�h�K`�^h� h�gh Xigh�^� � �#� h��_g h�
`�!� L��Q 
�!� hb���gg� hb� ^�h�a� �k�h��� �ggi� hb�g � h�^��
_�g^igg�g  ���h�g h� hb� �ih^�d� �` hb�h h�ghʡhb� ��hb� ʠ� ��g"� 
h� hb� a�!� �d��h ge��^b fi�gh���ʡ �hb� hb�� hb� ����#g�g hb�h
��_ h� hb�h �ih^�d�L\b�� � ^��h�jhKge�^�`�^� di�h�K`�^h� h�gh ���_g
h� � ]��� # ^��^�ig��� hb�h �]g^i �g hb�  ����h# �` hb� g�hi�h���� hb�
g�d� e�h��h��� `� d���ei��h��� �j�ghg �g "b�� hb� T�i h �de��#g
 �a�_ �ee ��^b�gd� � _� �^h�#� �g "�hb hb� �ee ��^b�g �j�de��`��_
]# hb� gh �^h g^ ih��# ��_ ^�de����_ ge��^b ^�g�g hb�g � h�^�� b�g
�� ��_# _�g^igg�_L

WWWL [�\��ʞ � ��\ �
 �WT	
Z	 Y��[	Z

Ze��^b g�hi�h���g ���� hb�g� _�g^ �]�_ �]�!� _� ��h e �g��h
�ee �e ��h� �^^�g���g `� hb� �ee��^�h��� �`  �a�_ h�ghgL [b� ge��^b
 �gh �^h���g �� +XPDQLWDULDQ /DZ ��_ :LOOLDPV�<XOHH  �`��^h
^��h�jhg "b� ��  �abh�# � " ��a�#� hb� T�i h �ee�� �_ h� e� ^��!�
hb� a�!� �d��h ��h� �gh �g ��� hb�h  �fi� �_ d� � ci_�^���
_�`� ��^�L W� +XPDQLWDULDQ /DZ� hb� T�i h �^^� _�_ hb�h
_�`� ��^� !�� �hg ��h �^�h� ��_ �e�fi� !� ]�� `� di��h���g hb�h
g��d�_ h� g��� h� �!��_ ihh� ��a hb� eb �g� ʣgh �^h g^ ih��#ʤ ��_
��_��_ ��# g^ ih��# `� di�� �h ���L��� W�:LOOLDPV�<XOHH� �h �^^� _�_
hb�h _�`� ��^� hb �iab �� �ee��^�h��� �` gh �^h g^ ih��# hb�h� �g
Xigh�^� Z^���� _�d��gh �h�_� "�g ��#hb��a ]ih gh �^hL��� ʞ�ge�h� hb�
T�i hʬg g��d��a  �^�a��h��� �` � ge�^��� ���_ `� _�`� ��^� �� hb�g�
^�g�g� hb� T�i h ei e� h�_ h� �ee�# ���agh��_��a e �^�_��h
 �fi� ��a gh ��a��h g^ ih��#L 
�!� hb���gg� �h _�_ g� �� � "�# hb�h
giaa�gh�_ VXE VLOHQWLR _�!��h���gL

1,)/$ `���h�_ h�"� _ �  i�� �^^� _��a gh �^h g^ ih��# h�
��� ^��h��hK]�g�_ ge��^b ^�dei�g���gL �ih �h �!��hi���# _ �"

��O 6HH� H�J�� ���c�d�� Y�d� ��^�� $Q (ODVWLF $PHQGPHQW� -XVWLFH 6WHYHQ *�
%UH\HU·V )OXLG &RQFHSWLRQV RI WKH )UHHGRP RI 6SHHFK� �ʝ ���L �L �	�L O�N� Oʝ�ʠʝP I���QJL

��P Xigh�^� [b�d�g " �h� hb� d�c� �h# �e�����g �� ]�hb 5HHG ��_ 1,)/$� ]�hb
�` "b�^b � � ��h�]��� hb� `� gh `� �hg �ee��^�h��� �` �  �a�_ ^��h��hK��ih ���h#  i��� VHH
� ��k�� VXSUD ��h� P�� �h ���ʠ�Q� �ʝ�ʠʝQʰ ��_ hb� g�^��_ `� �hg gh ��a b��h��a �� hb�h
_� �^h���� VHH VXSUD Z�^h��� WWL�L�L

��Q 6HH VXSUD h�jh �^^�de��#��a ��h� ��OL
��� 6HH VXSUD h�jh �^^�de��#��a ��h�g �ʝʠʝ�L
��� 6HH VXSUD h�jh �^^�de��#��a ��h�g ʝ�ʠ���L
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]�^�� �ee�#��a ���# ��h� d�_��h� g^ ih��# h� hb� T���`� ��� ��"
"b��� �^���"��_a��a ]�hb �� �j^�eh��� _� �!�_ ` �d � I��  �"�#
 ��_J =DXGHUHU �e����� ��_ � g�^��_ !�ai��# "� _�_ ��_
_�^h �����# i��je�����_ ^� !�K�ih `� ʣb���hb ��_ g�`�h#
"� ���ag ���a ^��g�_� �_ e� d�gg�]��Lʤ��ʝ [b� T�i hʬg
�^^�eh��^� �` hb�g� ��hh� ^�!��hg  �`��^hg hb� _�``�^i�h# "�hb �
] ��_ �ee��^�h��� �` hb� ^��h��hK��ih ���h#  i�� h� ��� ge��^b
^�dei�g���gL V�"�!� � hb� �d]�ai�h��g hb�# ^ ��h�  ��g� hb�
e �ge�^h �` _�^h ���� d���ei��h���L


�����#� hb� ge�^���h# ��^��g� e��h� e �a �d �h �ggi� ��
:DONHU  �g�ghg _�`���h�!� ^�h�a� �k�h��� �g ��hb� a�!� �d��h � 
e �!�h� ge��^bL��� 	!�� ig��a :DONHUʬg �"� ^ �h� ��� �` ei]��^
e� ^�eh���� ��� ^��  ��_��# ��hi�h hb�h  ��g���]�� �]g� !� g "�i�_
i�_� gh��_ [�j�gʬg ge�^���h# e��h�g �g � d�jhi � �` �``�^���
a�!� �d��h ge��^b Ia�!�� hb� �``�^��� ��hi � �` ��^��g� e��h�gJ ��_
e �!�h� ge��^b Ia�!�� hb� "�_� !� ��h# �` e �!�h� d�gg�a�g
^�ddi��^�h�_ ]# hb� ge�^���h# _�g�a�gJL��� ʞ �����a _�"� h� `�^ig
�� ���# hb� �^hi�� ge�^���h# _�g�a�g ��_ ���ai�a� hb�dg��!�g
#���_g hb� g�d� ��hi�h���R e �gid�]�#� d�gh [�j��g ���" hb�h
��#hb��a hb�h a��g �� � ��^��g� e��h� digh g�d�b�" �]h���
a�!� �d��h �ee �!��� ]ih hb�# "�i�_ ��g� �����# ^��^�i_� hb�h
ʣ��hb� ��U��`��aʤ��� � ʣU�h �h Z��_"�hb�	M��ʧʤ��N _� ��h  �`��^h
hb� gh�h�ʬg �``�^��� !��"gL �� hb� �hb� b��_� [�j�g �^h�_ �g d� �
hb�� � g�de�� e�gg�!� b�gh `� e �!�h� �je �gg���� �� ^��h �gh� `� 
�j�de��� "�hb b�" �h d�abh b�!� �^h�_ "b��  ��h��a � ei]��^
�i_�h� �id h� � e �!�h� ge���� L ��hb� � � e��ig�]�� ��hi�h���
giaa�ghg hb�h hb� gh�h�ʬg ��!��!�d��h �� �^hi���# d��_�h��a hb�
_�ge��# �` ��^��g� e��h�g� d��i`�^hi ��a e��h�g �� "b�^b hb�g�
e �!�h� d�gg�a�g �ee�� � ��_ �``�j��a hb� gh�h�ʬg ��d� I��_ �hg
�"� ge��^bJ h� hb�h e��h�  ��_� g hb�g� e��h�g g�d�hb��a ���� h� �
ge��^b c���h !��hi �L ��^� �a���� �  �a�_ _�^h ����  i��ʡb� �� �
]��� # ��hb� ʠ� _�^�g��� �� hb� a�!� �d��h !� gig e �!�h� ge��^b
�ggi�ʡ_��g ��h �^^�i�h `� hb�h  ����h#L ��_ �� hi �� hb� `���i � h�

��ʝ 6HH 
�hʬ� W�ghL �` 
�dL H ��`� �_!�^gL !L ��^�  �� �N� ZL ThL �N��� �N�Q
I����JL Z�� ��g� VXSUD h�jh �^^�de��#��a ��h�g �NOʠ�O� `� _�g^igg��� �` hb� d�c� �h#ʬg
��_ _�gg��hʬg ����#g�g �� 1,)/$L

��� 6HH VXSUD h�jh �^^�de��#��a ��h�g ���ʠ��Q `� _�g^igg��� �` :DONHUL
��� W�_��_� �� � gi]g�fi��h ^�g�  ��g��a hb� fi�gh��� "b�hb� a�!� �d��hK

�ggi�_ h �_�d� �g ^��gh�hih� a�!� �d��h ge��^b� � i����d�ig T�i h ge�����a hb �iab
Xigh�^� ���h� ^��^�i_�_ hb�h hb�# _�_ ��h�  ��#��a �� e� h �� hb� ^�^�eb��# �` d�gg�a�g
^�ddi��^�h�_ ]# h �_�d� �gL 6HH��h�� !L [�d� �N� ZL ThL ��OO� ��O� I����J IʣWh �g hbig
`� K`�h^b�_ h� giaa�gh hb�h hb� ^��h��h �` �  �a�gh� �_ d� � �g a�!� �d��h ge��^b L L L Lʤ
W` hb� `�_� ��  �a�gh �h��� �` � h �_�d� � d���g hb� d� � a�!� �d��h ge��^b� ʣhb�

�_� �� U�!� �d��h �g ]�]]���a e �_�a��ig�# ��_ ��^�b� ��h�#LʤJL

��� \���� !L [�jL ʞ�!L� Z��g �` T��`�_� �h� ��h� ��g� W�^L� P�Q �LZL ����
���ʠ�� I���PJ I���h�� XL� _�gg��h��aJL

��N ,G� �h ��P Id�c� �h# �e�����J I�_��h�`#��a hb�g ���ai�a�JL
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�^^�i�h `�  ����h# ��^� �a��� a��� �h�_ � ci_�^��� ����#g�g hb�h
�]g^i �g d� � hb�� �h ����abh��gL��O


� _� gi^b  �a�_  i��g g�h�g`�^h� ��# e �d�h� 
� gh
�d��_d��h !��i�gL �d��a �hb� g� Y �`�gg� �����_
ʟ �h�gk#�g�� b�g i a�_ ^�i hg h� �_�eh � ^��h�jhKge�^�`�^
e �e� h������h# ����#g�g �� ` �� ge��^b ^�g�g� ��h �g � ^�de��h�
gi]gh�hih� `� gi^b  i��g� ]ih �g � ^�de��d��h "b�� gi^b  i��g
`��� h� �_�fi�h��# e �d�h� hb� _�d�^ �h�^ g��`Ka�!� �d��h hb�h
b� g��g �g hb� 
� gh �d��_d��hʬg e �d� # a���L��P Ze�����a �� �
g�d���  �a�gh� � Xigh�^� ʟ�a�� b�g giaa�gh�_ hb�h g�d�
�ee��^�h���g �`  �a�_  i��g _� ��hh�� h� e �d�h� hb� 
� gh
�d��_d��hʬg i�_� �#��a a���gL��Q ��hb e� ge�^h�!�g  �`��^h
_�gg�h�g`�^h��� "�hb �j^�ig�!�  �����^� �� gi^b  i��g� �!�� �g
hb�#  �^�a��k� hb�� ih���h# �h h�d�gL��� Wh �g ��g# h� g#de�hb�k�
"�hb hb�g� ^��^� �gL \b��� d�gh 
� gh �d��_d��h ^�h�a� �^��
 i��g h �^� ]�^� h� hb� 
� gh �d��_d��hʬg `�i�_�h�����
ei e�g�g� hb��  �a�_ �ee��^�h��� �!� h�d�  �g�g ^��!� h��a hb�g�
 i��g ��h� ��_g �� hb�dg��!�g�  �hb� hb�� d���g h� e �d�h�
hb�g� `i�_�d��h�� !��i�gL��� [� e �!��h gi^b � _�!� g��� �`
^�i hgʬ �hh��h��� h�"� _ hb�  i��g hb�dg��!�g  �hb� hb�� hb�g�
i�_� �#��a !��i�g� g��g�h�!�h# h� ^��h�jh �g � dighL [�
e� �eb �g� Xigh�^� \b�h�� "� digh ^ ��h� ��_ �ee�# � ��" �`
ge�^���h# ��^��g� e��h�gL��ʝ

�ih b�" gb�i�_ ^�i hg �^^�i�h `� gi^b ^��h�jh
ge�^�`�^�h#ʢ \b��� hb�g � h�^�� ^����h ^�de �b��g�!��# ^��!�gg
��_ ����#k� e�gg�]�� ��g"� g� �h ^�� d��� g�!� �� a��� ��
e���hgL 
� gh� �` hb� e �]��d �_��h�`��_ �]�!�  ����# _��g ]���

��O 6HH� H�J�� Y�e��_ ��� VXSUD ��h� �ʝ�� �h ���ʝʠ�Q I^ �h�fi��a hb� T�i hʬg
����#g�g �� :DONHUJL

��P 6HH JHQHUDOO\ʟ �h�gk#�g��� VXSUD ��h� �ʝ� �h �PNʠPO I_�g^ �]��a �g � ʣ^�!��hʤ h�
b�g hb�g�g hb� �]g� !�h��� hb�h ʣʭWʮh "�i�_ ]� d�gh���� h� e�g�h hb�h 
� gh �d��_d��h
ci �ge i_��^� gb�i�_ ��h `��hi � DQ\ ] �abh ����  i��gL � �abh ����  i��g ^�� ��_ _� e��# ��
�de� h��h  ��� �� g�`�ai� _��a hb� e �^�gg �` _�d�^ �h�^ _���]� �h��� ` �d b�dK`�gh�_
a�!� �d��h �``� hg h� ^��g� � �!�� g�de�#  �gb�e� hb� e���h�^�� d� ��he��^� �` �_��gL 	!��
g�� b�"�!� � ] �abh ����  i��g � � ��h ���iabLʤ I`��h��h� �d�hh�_JJL

��Q 6HH ���_ !L [�"� �` U��]� h� P�Q �LZL �PP� ��� I���PJ Iʟ�a��� XL� ^��^i  ��a
�� ci_ad��hJ Iʣ��hb�iab hb� d�c� �h# ��g�ghg hb�h �ee�#��a gh �^h g^ ih��# h� ��� ʭ`�^����#
^��h��hK_�g^ �d���h� #ʮ � _����^�g �g ʯ�gg��h���ʬ h� e �h�^h��a 
� gh �d��_d��h
` ��_�dg� W `��_ �h ^b�����a��a h� i�_� gh��_ "b# hb�h �g g�LʤJL

��� 6HH ʟ �h�gk#�g��� VXSUD ��h� �ʝ� �h �PNʠPOʰ 5HHG� P�Q �LZL �h ��� Iʟ�a���
XL� ^��^i  ��a �� ci_ad��hJ Iʣ\� �ee�# gh �^h g^ ih��# h� `�^����# ^��h��hK]�g�_
 �ai��h���g �` ge��^b L L L "b�� hb� � �g ��# ʯ ����gh�^ e�gg�]���h# hb�h �``�^��� giee �gg���
�` �_��g �g �`��hLʬʤ Ifi�h��a ʞ�!��e� h !L \�gbL 	_i^L �ggʬ�� PP� �LZL ���� ��ʝ I����JJL

��� 6HH� H�J�� 5HHG� P�Q �LZL �h ���ʠ�N Iʟ�a��� XL� ^��^i  ��a �� ci_ad��hJ
I� ai��a hb�h hb� ^��h��hK��ih ���h#  i�� �g ]�gh i�_� gh��_ �g  �`��^h��a d� �
`�i�_�h����� a���g �` e �!��h��a a�!� �d��h _�gh� h��� �` ei]��^ _�]�h�� ��_ hbig
^ �h�fi��a hb� d�c� �h#ʬg �ee��^�h��� �` hb�h  i�� �� � ^��h�jh "b� � hb� � "�g ��hh��  �g�
�` gi^b _�gh� h���JL

��ʝ 6HH ��h �d�_��� W�^L !L T�h# �` Z�� ʞ��a�� OPN �LZL Oʝ�� P�� I�ʝ��JL
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_�"� h� ��� �` �^��h�jhi�� �!� a��� ���k�h���� hb�� hb� �]!��ig
��g"� �g h� a�!� d� � "��abh h� ^��h�jhʡ��_ h� _� g� �je��^�h�#L
W� ^�g�g gi^b �g +XPDQLWDULDQ /DZ ��_ :LOOLDPV�<XOHH� hb�h
^��h�jhi���k�h��� "�i�_ ��h��� �je��^�h�#  �^�a��k��a hb�h g�d�
ge��^b  �gh �^h���g d� �h d� � _�`� ��h��� g^ ih��#L W� 1,)/$�
�h "�i�_ ��h���  �^�a��k��a � ^��gh�hih����� _�``� ��^� ]�h"���
^�dei�g���g �` �_����a�^�� !��"e���hg ��_ ����_����a�^�� ���gL
W� :DONHU� �h "�i�_ ��h���  �^�a��k��a hb�h ge�^���h# ��^��g�
e��h�g g�de�# _� ��h `�h ��h� � ���h a�!� �d��h ge��^b !� gig
e �!�h� ge��^b ]��� #L

Zi^b ^��h�jhi���k�h��� d�# ]� e �d�h�_ ]# hb� g� h �`
e �e� h������h# ����#g�g Xigh�^� � �#� b�g �`h�� �_!�^�h�_L Zi^b
����#g�g� ]# ��fi� ��a ��h� hb� _�a �� �` 
� gh �d��_d��h b� d
��_ hb� �jh��h h� "b�^b hb� a�!� �d��h �^h��� ei gi�g �hg
��h� �ghg "�hb d���d�� �de�^h �� ` �� ge��^b ��h� �ghg� ^�� d� �
 ����gh�^���# �^^�i�h `� hb� h#e� �` `�^hK ��_ ^��h�jhK��h��g�!�
g�hi�h���g hb�g � h�^�� ^��h�de��h�gL 
� �j�de��� �h "�i�_ d� �
h ��ge� ��h�# �^^�i�h `� ]�hb hb� _�`� ��^� hb� T�i h g��d�_ h�
hb���"�g �"�_ h� hb� e���h�^�� ] ��^b�g ��+XPDQLWDULDQ /DZ ��_
hb� i�_� ��^�ig�!���gg � �g��a ` �d hb� `�^h hb�h hb� ci_�^��� �hb�^g
^���� �� :LOOLDPV�<XOHH ��`h �e�� e�hbg `� ci_�^��� ^��_�_�h�g h�
 �fi�gh �je �gg���g �` giee� h hb�h _�_ ��h �d�i�h h� ^�de��a�
^��h �]ih���gL � `�^ig �� 
� gh �d��_d��h b� d "�i�_ `�h
e� h�^i�� �# "��� "�hb�� hb� �j^�eh���g ��_ ^� !�K�ihg hb� 1,)/$
d�c� �h# ^ ��h�_ ` �d hb� �hb� "�g�K] ��_ gh �^h g^ ih��#  �a�d� �h
b��h�_ �h� ]# e �!�_��a � e ��^�e��_ ]�g�g `� hb�g� �j^�eh���g ��_
^� !�K�ihgL W� e� h�^i�� � gi^b � `�^ig "�i�_ ��g��# �^^�dd�_�h�
�� �deb�g�g �� "b�hb� hb� ^b�����a�_ ��" ^�de����_ gh�h�d��hg
�` �_����a�^�� ]����`L 
�����#� gi^b ����#g�g ^�i�_ �!��_ hb� ]��� #
^b��^� �de�g�_ ]# ^i  ��h a�!� �d��h ge��^b _�^h ���� �g
_�d��gh �h�_ ]#:DONHUL

[� ]� gi �� ����#g�g �` hb�g g� h  ��g�g �hg �"� e �]��dg �`
�ih^�d�K_ �!�� ci_�^��� _�^�g���Kd����a ��_ ����#h�^��
��^��g�gh��^#L��� W� :DONHU� Xigh�^� ���h� e �h�gh�_ hb�h hb�
d�c� �h#ʬg _�^�g��� �_��h�`#��a ge�^���h# e��h� ge��^b �g
a�!� �d��h ge��^b �``�^h�!��# ����"�_ a�!� �d��h h� _�g^ �d���h�
�a���gh ^� h��� ^��h��h ��_ !��"e���hgL��� V� ��h�_ hb�h hb�
T�i hʬg ^b� �^h� �k�h��� �` hb�h ge��^b �g a�!� �d��h�� ����"�_
hb� gh�h� h�  �`ig� hb� ^��`�_� �h� `��a e��h� _�g�a� ]�^�ig� �`
e �h�ghg "b��� gh��� �^^�eh��a ���hb� _�g�a� hb�h ^�dd�d� �h�_

��� 6HH� H�J�� ʟ �h�gk#�g��� VXSUD ��h� �ʝ� �h �PN Iʣ�����^��a h�ghg ^�� a�!�  �g� h� ��
�ee�� ��^� �` ^��h��h� !��"e���h� � �!�� ge���� _�g^ �d���h��� ]�^�ig�  ��g���]�� ci �ghg
^�� ��_ "���  ��^b ^��`��^h��a  �gi�hg �� ^�g�g `��hi ��a !� # g�d��� `�^hgLʤJL

��� 6HH \���� !L [�jL ʞ�!L� Z��g �` T��`�_� �h� ��h� ��g� P�Q �LZL ���� ���
I���PJ I���h�� XL� _�gg��h��aJL
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hb� ʣ�i``��� Z��_�� gʤ "b� `�iabh �� hb� d���h� #ʬg ʣW�_��� \� gʤ
�`h� hb� T�!�� \� � _�ge�h� ��ai�gb�_ �ee�g�h��� ` �d 
�h�!�
�d� �^�� a �iegL��� Wh �g ��g# h� �d�a��� e �h�ghg hb�h hb� g� h �`
�ee ��^b giaa�gh�_ b� � �e��g hb� _�� h� g�d��� �ih^�d�K]�g�_
_�^�g���Kd����a ]# �je��^�h�# ����"��a ci_a�g h� ^��g�_� `�^hi��
^��h�jhg "b�� _�^�_��a ^�g�gL

Y� b�eg � ]����^��a �ee ��^b d�abh ���_ h� �� ��^�b� ��h�
ei ��# �_ b�^� 
� gh �d��_d��hL � e� b�eg ��hL��N �ih d� �
`i�_�d��h���#� gi^b �� �ee ��^b d�# `� ^� ^�i hg ��h� _���^�h�
���� _ �"��a g�hi�h���gL 
� �j�de��� �` � ci_a� `����"��a Xigh�^�
� �#� ʬg a��� �� �ee ��^b h� ` �� ge��^b ^�g�g ^��^�i_�g hb�h
a�!� �d��h gb�i�_ b�!� d� � ���"�# h�  �gh �^h ����_����a�^��
d�gg�a�g �� ge�^���h# e��h�g ]�^�ig� �` hb� ��gg� 
� gh
�d��_d��h b� d gi^b  �gh �^h���g �de�g�� hb�� ^�i hg "�i�_ ]�
`�^�_ "�hb � ]�  �a� �` ^�g�g "b�g� �ih^�d� "�i�_ hi � �� `�^hK
��h��g�!� ci_ad��hg �]�ih hb� �_����a�^�� b�`h �` hb� ge��^b hb�h �g
]���a  �gh �^h�_L [b�# "�i�_ ]� `�^�_ "�hb g�d��� e �]��dg �` ��
�_����a�^��M����_����a�^�� ���� a�!� ��_ hb� g^ ih��# ^�i hg
�^^� _�_ ge��^b ^�dei�g���gL

�ih gi^b ���� _ �"��a �g �� ��_# �de��^�h �� di^b �` hb�
T�i hʬg ` �� ge��^b _�^h ���L ��^��� hb� T�i hʬg d���ei��h��� �`
gh �^h g^ ih��# �hg��` �� +XPDQLWDULDQ /DZ ��_ :LOOLDPV�<XOHH�
giaa�gh��a hb� T�i h "�g �ee�#��a ge�^���� �_ b�^  i��g �� ge��^b
^�g�g �de��^�h��a ��h����� g�^i �h# ��_ ci_�^��� ge��^bL��O ��^���
`i hb� hb�h �� 1,)/$� hb� T�i h ]�hb  �^�a��k�_ =DXGHUHUʬg
����"��^� �` ^�de����_ gh�h�d��hg �` ʣ`�^hi�� ��_ i�^��h �!� g���
��`� d�h���ʤ��P ��_ _�_ ��h ʣfi�gh��� hb� ��a���h# �` b���hb ��_ g�`�h#
"� ���ag ���a ^��g�_� �_ e� d�gg�]��Lʤ��Q �i ���a �� hb�g�
�j^�eh���g h� hb� d�c� �h#ʬg `�� h�h��� "�hb �� �hb� "�g�K] ��_
�ee��^�h��� �` hb� ^��h��hK��ih ���h#  i�� h� ge��^b ^�dei�g���g �g
hb� e �ge�^h �` hb� g�d� g� h �` ���� _ �"��a hb�h "�i�_ �^^�de��#
�� �_����a�^��M����_����a�^�� ge��^b ����L 
�����#�  �^��� hb� g��d��a
� ]�h � ���gg �`:DONHUʬg ���K� K��hb��a _�^�g��� �� hb� a�!� �d��h

��� 6HH LG�
��N 6HH ʟ �h�gk#�g��� VXSUD ��h� �ʝ� �h ��� I� ai��a hb�h ʣʭ�ʮ!� h�d� ^�i hg "�i�_

"� � �ih �� ����#h�^�� ` �d�"� � hb�h �gh�]��gb�g ^���  i��g �` hb�  ��_ Ig� h� ge���Jʰ �g
_�^�g���g �^^ �h� �!� h�d�� ��� "�i�_ �je�^h h� g�� a ��h� ^��g�gh��^# �`  �gi�hgL [b�g �g� ��
�de� h��h  �ge�^hg� hb� �gg��^� �` hb� ^�dd�� ��" d�hb�_ �` �_ci_�^�h���LʤJL

��O W�_��_� Xigh�^� U��g]i aʬg e� h��� ^��^i  ��^� �� :LOOLDPV�<XOHH �je��^�h�#
 �gh�_ �� b� !��" hb�h � ge�^���  i�� gb�i�_ �ee�# h� ge��^b �de��^�h��a ci_�^��� ��h�a �h#
��h� �ghgL 6HH \�����dgK�i��� !L 
��L �� � P�P �LZL ONN� OP�ʠQ� I���PJ IU��g]i a� XL�
^��^i  ��a �� e� h ��_ ^��^i  ��a �� ci_ad��hJL

��P 
�hʬ� W�ghL �` 
�dL H ��`� �_!�^gL !L ��^�  �� �N� ZL ThL �NQ�� �N�� I����J
Ifi�h��a ʥ�i_� � !L �``L �` ʞ�g^�e���� # T�i�g�� �` hb� ZieL ThL �` �b��� O�� �LZL Q�Q�
QP� I�ʝ�PJJL

��Q ,G� �h �N�QL
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ge��^b fi�gh���L [b� fi�gh���� hb��� �g ��h"b�hb� ���� _ �"��a"���
]� _���� ]ih  �hb� � "b�hb� �h "��� ]� _��� h ��ge� ��h�#L���

T�
T��ZW�


��^�a��h��� �` � ge��^b  �gh �^h���ʬg `�^hi�� gi  �i�_��ag�
� �` hb� �_����a�^�� fi���h# �` � ge��^b ^�dei�g���� � �` hb�  ����h#
�` d�j�_ a�!� �d��hMe �!�h� ge��^bR ��� hb�g� _�^h ���� d�!�g
"�i�_  �`��^h g��g�h�!�h# h� ^��h�jh �` ��� g� h � ���hb� L [b�# ���
eigb �a���gh �^��h�jhi��  i��gR  �ge�^h�!��#� gh �^h g^ ih��# `� 
��� ^��h��hK]�g�_ ge��^b  �gh �^h���g ��_ ^�dei�g���g ��_ �
]��� # #�gʠ�� ��g"� h� hb� a�!� �d��h ge��^b fi�gh���L 	�^b
�` hb�g� d�!�g "�i�_ eigb ` �� ge��^b ci �ge i_��^� h�"� _ �
!� ��h# �` _�``� ��h gh��_� _g ��_ �ee ��^b�gʡ� ��" �`
]���]�� _g� �g Xigh�^� \b�h� gh�h�_ �� 0HWURPHGLD� � � �g hb�g
� h�^�� giaa�ghg� � ��" �` ge�^���h# ��^��g� e��h�g � ��h�����
g�^i �h#Kcigh�`��_ ge��^b  �gh �^h���gL��� [b�  �gi�h��a !� ��h# �`

��� 6HH� H�J�� T� ]��� VXSUD ��h� ���� �h Q�� I�]g� !��a hb�h ʣhb� ^i  ��h
^�h�a� �k�h��� �ee ��^b ʭhb�h d���g hb� a�!� �d��h ge��^b _�^h ���ʮ �g �� ��_# �_ b�^�
cigh ��h h ��ge� ��h�# g�ʤJL

��� Zi^b �� �ee ��^b "�i�_ d�!� hb� ���h�_ Zh�h�g ^��g� h� hb� �ee ��^b
h���� ]# hb� 	i �e��� T��!��h��� �� Vid�� ��abhg I	TV�JL � h�^�� �� �` hb� 	TV��
�`h� g�hh��a `� hb hb� ]�g�^  �abh h� ` ��_�d �` �je �gg���� hb�� ^��h��i�g �g `����"gR

[b� �j� ^�g� �` hb�g� ` ��_�dg� g��^� �h ^�  ��g "�hb �h _ih��g ��_
 �ge��g�]���h��g� d�# ]� gi]c�^h h� gi^b `� d���h��g� ^��_�h���g�  �gh �^h���g � 
e����h��g �g � � e �g^ �]�_ ]# ��" ��_ � � ��^�gg� # �� � _�d�^ �h�^ g�^��h#�
�� hb� ��h� �ghg �` ��h����� g�^i �h#� h�  �h� ��� ��h�a �h# � ei]��^ g�`�h#� `� 
hb� e �!��h��� �` _�g� _� � ^ �d�� `� hb� e �h�^h��� �` b���hb � d� ��g� `� 
hb� e �h�^h��� �` hb�  �eih�h��� �  �abhg �` �hb� g� `� e �!��h��a hb�
_�g^��gi � �` ��`� d�h���  �^��!�_ �� ^��`�_��^�� � `� d���h�����a hb�
�ihb� �h# ��_ �de� h����h# �` hb� ci_�^�� #L

T��!��h��� `� hb� Y �h�^h��� �` Vid�� ��abhg ��_ 
i�_�d��h�� 
 ��_�dg� � hL ���
ˀ �� 
�!L O� �ʝP�� ��N �L
L[LZL ���L � fi�^� e� ig�� �` hb�g� e� h�^i�� ^��h�jhg
cigh�`#��a ��d�h�h���g �� hb� ` �� �je �gg���  �abh #���_g hb� ���h��� �de �gg��� hb�h� ��
`�^h� �d� �^�� ��" b�g `�i�_ �hg��` �� �ee �j�d�h��# hb� g�d� e��^� �g hb� 	TV��
hb �iab � ^�d]���h��� �` ei e� h�_ b�gh� �^���# a �i�_�_ �j^�eh���g h� ` �� ge��^b
 �abhg ��_ GH IDFWR �j^�eh���g ` �d hb� 
� gh �d��_d��hʬg ^��h��hK��ih ���h#  i��L 6HH
V��_� !L Vid���h� ��� �L Y �c�^h� PQ� �LZL �� NʝʠO� I����J Iieb��_��a � ��h�����
g�^i �h#K]�g�_ ge��^b  �gh �^h���Jʰ U�]���# !L 	de� � Zh� �a� H W^� T�L� NNQ �LZL Oʝ��
Oʝ� I�ʝOʝJ IʣWh  � ��# b�g ]��� giaa�gh�_ hb�h hb� ^��gh�hih����� ` ��_�d `� ge��^b ��_
e �gg �jh��_g �hg �ddi��h# h� ge��^b � " �h��a ig�_ �g �� ��h�a �� e� h �` ^��_i^h ��
!����h��� �` � !���_ ^ �d���� gh�hih�LʤJʰ ����� !L T���`� ���� O�N �LZL �P� �Nʠ�P� NQʠN�
I�ʝ�NJ I`��_��a �]g^���h# h� ]� i�e �h�^h�_ hb �iab � h�gh hb�h �� e� h  �ghg �� hb�
�``��g�!���gg �` hb� d�h� ���Jʰ U� hk !L ��]� h \��^b� W�^L� O�� �LZL N�N� NONʠO� I�ʝ�OJ
I����i�^��a � h�gh `� "b�� hb� 
� gh �d��_d��h ����"g ��]�� !� _�^hg �� d�hh� g �`
ei]��^ ��h� �gh� ]�g�_ �� e� h �� hb� ��]�� !�^h�dʬg ��h� �gh �� ��_ �]���h# h� e �h�^h b�g
 �eih�h���Jʰ T�b�� !L T�"��g ��_��� P�� �LZL QQN� QQPʠQQ� QQʝʠ�� I�ʝʝ�J I����"��a �
^��h �^h ^�ig� �` �^h��� h� a� `� "� _� _�ge�h� hb� 
� gh �d��_d��h� "b�� hb� e����h�``
gi�_ � d�_�� ^�de��# �`h� hb� ^�de��# ] ��^b�_ �hg e �d�g� h� ���e b�g �_��h�h#
^��`�_��h��� "b�� ei]��gb��a ��`� d�h��� b� b�_ e �!�_�_ hb� ei]��gb� Jʰ :LOOLDPV�
<XOHH� P�P �LZL �h OOPʠO�� OPQʠP� Iieb��_��a � ge��^b  �gh �^h��� cigh�`��_ �g ʣe �h�^h��a
hb� ��h�a �h# �` hb� ci_�^�� #ʤ I��h� ��� fi�h�h��� d� �g �d�hh�_JJL [b�g !� # fi�^�
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�ee ��^b�g ��_ h�ghg hb�h "�i�_ � �g� ` �d hb�g ge��hh��a "�i�_
gi ��# a��� �h� � !� # _�``� ��h ` �� ge��^b ci �ge i_��^� hb��
���  �gi�h��a ` �d hb� �ide��a��ʝ hb�h  �`��^hg hb� h��_��^# h�
�ee�# I� ei e� h h� �ee�#J i��h� # gh��_� _g h� !�gh�# _�``� ��h
ge��^b g�hi�h���gL�N�

Z�d� d�abh _�^ # hb�g _�g�aa �a�h��� �g �� ��!�h�h��� h�
 �gi�hgK]�g�_ _�^�g���Kd����aL �g Xigh�^� Z�ih� ��^�
 �d� ��_� ʣʭ ʮ�!��"��a ge��^b  �ai��h���g i�_� `�� �# gh �^h
^�h�a� �^��  i��g ���eg hb� gh� ^b �� hb� gh��_� _g `� hb�g�
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