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W� �" �� � T�h#� � #�i�a "�d�� a�!�g ]� hb h� � b���hb#
]�]# a� �L� Zb� h�# hb� ��`h� � hb� "�d�� �g _ ia h�gh�_ "�hb�ih b� 
���"��_a� � ^��g��hL Zb� �g h��_ hb�h gb� h�gh�_ e�g�h�!� `� 
d� �ci���L T��g�fi��h�#� b�ge�h�� gh�`` ��`� d hb� "�d�� hb�h b� 
]�]#digh ��g� ]� h�gh�_L\b�� hb� ]�]#ʬg i ��� g�de�� ^�d�g ]�^�
��a�h�!�� hb� "�d�� �g `���_�_ "�hb  ����` ��_ g��h b�d�L V�"�!� �
�h � _�^h� ʬg !�g�h "�hb b� ��"]� �� hb� e�_��h �^��� h���g hb�"�d��
hb�h b� ]�]#ʬg g�^��_ _ ia h�gh �g e�g�h�!�L [b� _�^h� �je����g hb�h�
�g � `� d���h#� gb� digh ^��h�^h hb� gh�h�ʬg ^b��_ e �h�^h�!� g� !�^�gL
[b� ��jh _�#� hb� "�d��  �^��!�g � !�g�h ` �d � ^b��_ e �h�^h�!�
"� �� "b� ��h�g hb�h hb� b�d� �g ^����� hb� ]�]# g��dg b���hb#
��_ "���K^� �_ `� � ��_ hb� "�d�� _��g ��h �ee�� �de�� �_L

ʞ�ge�h� hb� �]g��^� �` b� d h� hb� ]�]#� hb� gh�h� "� �� 
h���g hb� "�d�� hb�h b� ��"]� � digh ]�  �d�!�_ ` �d b� ^� �
_i� h� hb� e�g�h�!� h�j�^���a#  �e� hL [b� "�d�� e� gi�_�g hb�
"� �� h� ����" hb� ]�]#ʬg `�hb� h� ^� � `� hb� ��"]� �� �� hb�
^��_�h��� hb�h hb� "�d�� ���!�g hb� b�d� ��_ _��g ��h  �hi �
]�`� � b� ^�i h _�h�L ��`h "�hb �� �hb� ^b��^�� hb� "�d��  �g� hg
h� g���e��a �� h ���g `� hb� "�����_ h� ��h ��^��!�����^�
b� `�d��#L

[b� "�d�� �g �gg�a��_ �� �hh� ��# �� `�d��# ^�i h� "b�
^��!��^�g hb� ci_a� h� ����" hb� "�d�� h�  �hi � b�d�L [b� `�^h
hb�h hb� ^�g� "�g `���_� b�"�!� � d���g hb�h ^b��_ e �h�^h�!�
g� !�^�g "��� ]� ��!��!�_ �� hb� `�d��#ʬg ��`� `� �h ���gh � #�� �
gie� !�g��a hb� "�d��� � _� ��a _ ia h�ghg� ��_ e� d�hh��a
 ��_�d ��ge�^h���g �` hb� ^b��_ ��_ hb� b�d�L

� [b� `����"��a ���^_�h� "�g _�g^ �]�_ �� 2YHUVLJKW³,PSDFW RI 0DULMXDQD
3ROLFLHV RQ &KLOG :HOIDUH� +HDULQJ %HIRUH WKH 1�<�&� &RXQFLO &RPP� RQ *HQ� :HOIDUH
-RLQWO\ ZLWK WKH &RPP� RQ +RVSV�� T�i�^�� Z�ggL ����ʠ���� OʠP I���ʝJ ʭb� ����`h� 
2YHUVLJKW +HDULQJʮ I" �hh�� h�gh�d��# �` [b� � ��j ʞ�`��_� g ]# 	dd� ZL ʟ�hh� ��ab�d�
����a��a ʞ� �^h� � 
�d��# ʞ�`��g� Y �^h�^�ʰ ���� ���bi�k��� Zie� !�g��a �hh� ��#�

�d��# ʞ�`��g� Y �^h�^�ʰ ��_ X�gg�^� Y ��^�� �hh� ��#� 
�d��# ʞ�`��g� Y �^h�^�JL
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[b� e �^�_��a gh� # d�# g�i�_ _ �^������ ]ih �h "�g hb�
b� gb  ����h# `� ��� �" �� � "�d�� ��_  �d���g hb�  ����h# `� 
d��# cigh ���� b� L� T�!�� ��a��^h ��_ �]ig� e�h�h���g � �  �ih����#
] �iabh �a���gh "�d�� �� `�d��# ^�i h `� hb�� �^h���g _i ��a
e �a���^#� �`h��  �gi�h��a �� hb�  �d�!�� �` hb� ^b��_ ` �d hb�
b�d�LN ["��h#Khb �� gh�h�g ��_ hb� ʞ�gh �^h �` T��id]�� ^��g�_� 
_ ia ig�O _i ��a e �a���^# �g ^b��_ �]ig� i�_� hb�� ^b��_
"��`� � gh�hih�gLP ["��h#K`�!� gh�h�g ��_ hb� ʞ�gh �^h �` T��id]��
 �fi� � d�_�^�� e �`�gg�����g h�  �e� h e ���h�� _ ia ig�� ��_
��abh gh�h�g  �fi� � h�gh��a `� _ ia �je�gi � �` gi]gh��^� ig� �g
gige�^h�_LQ [b �� gh�h�g �!�� ^��g�_� _ ia ig� _i ��a e �a���^#
h� ]� a �i�_g `� ^�!�� ^�dd�hd��hL�

��h�d�h��#� gh�h�  �ge��g�g h� _ ia ig� _i ��a e �a���^#
^�� ]� ` �d�_ �� h� dg �` hb� _�a �� h� "b�^b a�!� �d��h d�#
e���^� e �a���h e��e��ʬg ]�b�!�� �� hb� ��d� �` e �h�^h��a hb�
i�]� �L� [b�g ��h� � ai�g hb�h a�!� �d��h ��h� !��h��� ]�g�_ ���#
�� �^h���g h���� "b��� e �a���h� ��_ "�hb�ih � gb�"��a �` b� d
�  �g� �` b� d h� hb� ^b��_ ��^� ]� �� !����h�g "�d��ʬg ]�_��#
�ih���d#�  �e �_i^h�!� ��]� h#� ��_  �abh h� e �!�^#L � d�hb� ʝ �g
� ^��gh�hih������#  �^�a��k�_ e� g�� "b� �g hbig �``� _�_ hb�
�ih���d# h� _�^h�h� hb� ^�i g� �` b� ��`�� e �a���^#� ��_ `�d��#L��

� 6HH LG� �h P I �^�i�h��a hb� ^�g� ghi_# �` hb� "�d�� _�g^ �]�_ �]�!�ʰ hb�
"�d��ʬg ʣgh� # �g h#e�^�� �` "b�h ʭhb�#ʮ g�� ��� h�� �`h�� �� hb� � ��jʤJL

N 	���� �L [�"�g��_� �h�� 0DWHUQDO 'UXJ 8VH 'XULQJ 3UHJQDQF\ DV &KLOG
1HJOHFW RU $EXVH� ʝN\L ��L�L�	�L ���N� ���O I�ʝʝ�JL \b��� _�h� �� hb� �id]� �` e� ��hg
i�_� hb� gie� !�g��� �` hb� ^b��_ "��`� � g#gh�d �g g^��h� ʣg�d� ghi_��g �gh�d�h� hb�h �!� 
��ʸ �` ��� `�gh� g#gh�d ^�g�g ��!��!� ^� �h��� _ ia ig� ����a�h���g �h g�d� e���h �� hb�
��`� �` hb� ^�g�Lʤ �WZ� Z�U�W����	�	[ 
��
��L Y�\	�� ʣ\V�[	�	� [V	�ʞ�� Wʬ�V	�
T��
��[� Wʬ� V	� Y��[	T[��LʤR V�\ [V	 
�Z[	� Z�Z[	� V�Z �	T��	 U���ʞ ʥ	��

�� [V	 �LZL ʞ��U \�� �N I����J ʭb� ����`h� ���	�	[ 
�� 
��L Y�\	�ʮ�
bhhegRMM"""Ld�!�d��h`� `�d��#e�"� L� aMa �i�_Kk� � ʭbhhegRMMe� d�L^^M��ʥ�K��ZOʮL

O \b��� hb� � � � ��gh��^�g �� "b�^b ��a��^h � �]ig� ����a�h���g � � `�i�_�_
�� ��a�� gi]gh��^� ig�� gi^b �g ��^�b��� h�]�^^�� � e �g^ �eh��� �e���_g� hb�g ��h� "��� ��h
_��!� ��h� ��a�� gi]gh��^� ig� ��_ ��gh��_ "��� `�^ig ] ��_�# �� ����^�h gi]gh��^�g� ����
���e �g^ �eh��� �e���_g� ^�^����� d� �ci���� �h^L

P 6XEVWDQFH 8VH 'XULQJ 3UHJQDQF\� U�[[��TV	� WZ[L IZ�ehL �� ����J
ʭb� ����`h� 6XEVWDQFH 8VH 'XULQJ 3UHJQDQF\ʮ� bhhegRMM"""Laihhd�^b� L� aMe ��hMgh�h�K
e���^#M�je�� �Mgi]gh��^�Kig�K_i ��aKe �a���^# ʭbhhegRMMe� d�L^^MNʝO�K��ʲ
ʮL

Q ,G�ʰ VHH DOVR Z��_ � ��_� g�� U� ^�� H W�a� ʟ����hk� ,QYROXQWDU\ &LYLO
&RPPLWPHQW RI 'UXJ�'HSHQGHQW 3HUVRQV ZLWK 6SHFLDO 5HIHUHQFH WR 3UHJQDQW :RPHQ� �P
�	[�� H YV�ZWT�� ʞWZ��W�W[� �L �	YL O��� O�� I�ʝʝ�J I_�g^ �]��a ʣʭ�ʮ�!��i�h� # ^�!��
^�dd�hd��h L L L �g �d���g h� `� ^�]�# �_d�h ��_  �h��� _ ia �__�^hg �� h ��hd��h e �a �dgʤJL

� [b� hb �� gh�h�g � � �����g�h�� Z�ihb ʞ���h�� ��_ \�g^��g��L 6HH
6XEVWDQFH 8VH 'XULQJ 3UHJQDQF\� VXSUD ��h� PL

� Z�d��hb� \�# �i^b� T�dd��h� 7KH )HWXV DQG WKH 'UXJ $GGLFWHG 0RWKHU�
:KRVH 5LJKWV 6KRXOG 3UHYDLO"� P XL �	ʞL H �L ʝP� ʝQ I����JL

ʝ [b�g ��h� "���  �`� h� e �a���h e��e�� ��h� ^b��a��]�# �g ʣd�hb� gʤ � 
ʣe �a���h e��e��ʤ h�  �`��^h hb�h g�d� ��_�!�_i��g "b� � � ^�e�]�� �` ]�^�d��a e �a���h
_� ��h �_��h�`# �g "�d�� � d�hb� g ie�� ]� hb �` hb� ^b��_L

�� Y�����_ Y� ��hb��_ �` Z�L Y�L !L T�g�#� P�P �LZL �NN� �P�ʠP� I�ʝʝ�Jʰ LG� �h
��O Ie�i ���h# �e�����JL
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T��!� g��#� i�]� � ^b��_ ��ʡ`�hig�gʡ� � ��h #�h ^��gh�hih������#
 �^�a��k�_ e� g��g ��_� ]# ^��g�fi��^�� � � ��h �``� _�_ hb�g�
g�d� e �h�^h���gL��

[b�g ^��^�ig��� "�g hb� i�h�d�h� b��_��a �` hb�
`�i�_�h����� Zie �d� T�i h ^�g�� 5RH Y� :DGHL�� W��h����#� hb�
_�^�g���  �`��^h�_ "�_� g�^��h�� �hh�hi_�g � �i�_ �]� h��� ��_
"�g i�^��h �!� g��� ]# h�_�#ʬg gh��_� _gL�N ��`� � ���a�
b�"�!� � ʣ��ei]��^�� gh �h�a�ghg  �^�a��k�_ �� �]� h��� ��
�je��g�!��# �d�h����� �ggi� hb�h ^�i�_ d�h�!�h� �!��a���^��
!�h� g ��_ _�!�_� ʞ�d�^ �hgLʤ�O 
� �j�de��� _i ��a �����_
���a��ʬg �ʝ�� e �g�_��h��� ^�de��a�� b� ^b�de����_ hb�
ʣ �abhg �` hb� i�]� �ʤ h� _ id ie giee� h `� ��ei]��^��g ` �d
hb� ��h�K^b��^� ]�g�� _�ge�h� g�a���a �  �d� ��]�# ��]� ��
�]� h��� ��" �g a�!� �� �` T���`� ��� g�j #�� g ]�`� � 5RH "�g
_�^�_�_L�P Z��^� hb��� �hh�^�g �� �]� h���  �abhg b�!� �d���h�_
` �d gh�h� ��"g ��_ ^�i h _�^�g���g �� �� �!� h �hh�deh h�
 �^�a��k� � `�hig �g � e� g�� i�_� hb� ��"� hb� �]# _�d���gb��a

�� 6HH� H�J�� LG� �h �P� Id�c� �h# �e�����J I��h��a hb�h ʣʭhʮb� _�gh��# �` ʭ�ʮ "�d��
digh ]� gb�e�_ h� � �� a� �jh��h �� b� �"� ^��^�eh��� �` b� ge� �hi�� �de� �h�!�g ��_
b� e��^� �� g�^��h#ʤJʰ LG� �h ʝ�Nʠ�O IZh�!��g� XL� ^��^i  ��a �� e� h ��_ _�gg��h��a ��
e� hJ I ��h� �h��a hb�h � `�hig �g ��h #�h � e� g�� i�_� hb� ��"JL 6HH JHQHUDOO\ \b���
\�d��ʬg V���hb !L V���� gh�_h� P�ʝ �LZL P�� I���QJ Iieb��_��a &DVH\ʬg a��� �� b��_��a
��_ �ee�#��a �hg i�_i� ]i _�� h�ghJL

�� 6HH��� !L\�_�� O���LZL ��N� �QO I�ʝ�NJ Ib��_��a hb�h ʣ� gh�h� ^ �d���� �]� h���
gh�hih� L L L hb�h �j^�ehg ` �d ^ �d����ʭ ���]���h#ʮ ���# � ��`�Kg�!��a e �^�_i � �� ]�b��` �` hb�
d�hb� � "�hb�ih  �a� _ h� e �a���^# gh�a� ��_ "�hb�ih  �^�a��h��� �` hb� �hb� ��h� �ghg
��!��!�_�ʤ �g i�^��gh�hih����� I�deb�g�g �d�hh�_JJL W� 5RH� hb� T�i h ���_ �ih � ʣh �d�gh� ʤ
` �d�"� �� �gg� h��a hb�h ʣe �� h� �ee �j�d�h��# hb� ��_ �` hb� `� gh h �d�gh� � hb� �]� h���
_�^�g��� L L L digh ]� ��`h h� hb� d�_�^�� ci_ad��h �` hb� e �a���h "�d��ʬg �hh��_��a
eb#g�^���Lʤ ,G� [b� T�i h �deb�g�k�_ hb� ��_ �` hb� `� gh h �d�gh� �g "b�� � `�hig �g ��h #�h
^�e�]�� �` gigh�����a ��`� �ihg�_� hb� "�d]ʡ�� �hb� "� _g� � gh�h� ^����h ^��gh�hih������#
e �b�]�h � e� g�� ` �d ^b��g��a �� �]� h��� e �� h� `�h�� !��]���h#L ,G�

�N 	_�h� ��� ��� _� �e������ $ :RPDQ·V 5LJKWV� L�L [W�	Z Iʞ�^L ��� ����J
ʭb� ����`h� 	_�h� ��� ��� _� $ :RPDQ·V 5LJKWVʮ�
bhhegRMM"""L�#h�d�gL^�dM��h� �^h�!�M����M��M��M�e�����Me �a���^#K"�d��Ke �K��`�K
�]� h���Lbhd�ʢg�� ^b��gi�hY�g�h���ʳN ʭbhhegRMMe� d�L^^Mʥ\QK��Q�ʮ Igh�h��a hb�h hb�
ʣ��ei]��^�� ʭeʮ� h# ��^� h ��h�_ �]� h��� �g � e �!�h� d�hh� ʤ ��_ ��h��a hb�h �� �ʝ���
Q� e� ^��h �` ��ei]��^��g ]����!�_ hb� ^b��^� h� h� d���h� � e �a���^# gb�i�_ ]�
]�h"��� � "�d�� ��_ b� _�^h� JL

�O ,G�
�P ,G� [�_�#� hb� e���h�^�k�h��� �` �]� h��� ^��h��i�gʡgh�h�g "�hb ��ei]��^��K

d�c� �h# a�!� �d��hg b�!� ���^h�_ �]� h���  �gh �^h���g ge�^�`�^���# ʣ_�g�a��_ h�
_� �^h�# ^b�����a� 5RH Y� :DGH ��_ hb� �LZL ^��gh�hih�����  �abh h� �]� h���Lʤ 6HH
	��k�]�hb �gb H ��i �� T �gg� ���� ,V RQ 7UDFN WR %HFRPH WKH 0RVW 'HYDVWDWLQJ
$QWLDERUWLRQ 6WDWH /HJLVODWLYH 6HVVLRQ LQ 'HFDGHV� U�[[��TV	� WZ[L�
bhhegRMM"""Laihhd�^b� L� aM� h�^��M����M�OM����Kh �^�K]�^�d�Kd�ghK_�!�gh�h��aK
��h��]� h���Kgh�h�K��a�g��h�!�Kg�gg���K_�^�_�g ʭbhhegRMMe� d�L^^M�[ʲQK�Q�ʟʮ I��h��a
hb�h PQ� �]� h���  �gh �^h���g ��_ � gh ����a �QP `��hK�ih �]� h��� ]��g b�!� ]���
��h �_i^�_ hbig `� JL 
� �j�de��� [�j�g ���^h�_ � ��" ��" ]�����a �]� h��� �`h� cigh
g�j "���gʡ� h�d�` �d� g� �jh �d� hb�h �]� h��� �g  ��_� �_ �de�gg�]�� ]�`� � d��#
e��e�� �!��  ����k� hb�# � � e �a���hL ,G� [� d��� d�hh� g "� g�� hb� ��" e� d�hg
DQ\RQH �ee�g�_ h� �]� h��� h� gi� ��h ���# � eb#g�^��� "b� e� `� dg �]� h���g� ]ih ��g�
��#��� "b� b��eg � e �a���h e� g�� �]h��� �� �]� h���� `����^����# � �hb� "�g�L ,G�
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hb� e �a���h e� g��ʬg gh�hig �g � `i��# �ih���d�ig ��_
^��gh�hih������# e �h�^h�_ ]���aL�Q 5RHʬg b��_��a ^��h��i�g h�
ge� � _�]�h� �d��a e���h�^�� ��_  ���a��ig a �ieg� ��_ hb�
T�i hʬg gh��^� hb�h gh�h�g b�!� � ^�de�����a ��h� �gh �� hb�
e�h��h��� ��`� �` � `�hig ^��h �]ih�g h� hb� a��� �� ^��� h�  �^�a��k�
`�h��  �abhg i�_� hb� ��"L��

[b�g ��h� `�^ig�g �� hb� ]�e� h�g�� �``� h h�  �^�a��k�
`�h�� e� g��b��_ �� hb� ^b��_ "��`� � ^��h�jh ]# ei��gb��a e��e��
"b� ig� gi]gh��^�g "b��� e �a���hL�� ��gg �]!��ig hb�� �!� h
��h�K^b��^� �^h�!�gd� hb�g� `�abh��a `� `�h��  �abhg b�!� g���
gi^^�gg ]# ^����^h��a ��h�K�]� h��� g��h�d��h ��_ �hb� !���h���
^�ig�g � d� a�����k�_ a �iegL�ʝ Zi^b �^h�!�ghg b�!� ]��� �]��
h� e���h #�i�a d�hb� gʡ�!� "b��d��a�# e�� "�d�� �` ^��� ʡ
�g ^� ���gg ��_ _��a� �ig�  ��_� ��a hb�d hb� ʣb� _�gh h�
_�`��_ �� hb� ^�i h �` ei]��^ �e�����Lʤ�� Y �K^b��^� �_!�^�h�g�
��g��# ]���_�_ ]# hb�  b�h� �^ �` ^b��_ e �h�^h���� �!� ���� hb�
^����^h��� ]�h"��� ei��gb��a e �a���h _ ia ig� g ��_ hb�
hb ��h h� hb� e �h�^h���g ai� ��h��_ ]# 5RH� hbig �de� ����a hb�
!� #  �e �_i^h�!� ��]� h��g hb�# `�iabh g� b� _ h� g�^i �L��

W� e� h�^i�� � hb�g ��h� "��� ���� h� �" �� � Zh�h�ʬg ^b��_
"��`� � gh�hih���� ig�_ h� cigh�`# gh�h� ��h� !��h��� _i� h� �
e �a���h e� g��ʬg _ ia ig�� ��_ b�" ^�i hg ��h� e �h hb�
gh�hih� # ` �d�"� �L �" �� � `���g "�hb�� hb� a �ie �` gh�h�g
hb�h  �fi� � � gb�"��a �` b� d h� hb� ^b��_ ��^� ]� � ]�`� � �
��a��^h `��_��a d�# ]� gigh����_L�N �" �� � �g hbig
_�gh��ai�gb�]�� ` �d hb� h"��h#Khb �� gh�h�g "b�^b e� d�h �

�Q 	_�h� ��� ��� _� $ :RPDQ·V 5LJKWV� VXSUD ��h� �N I��h��a hb�h hb� ]�^���gb
h� 5RH ^�d� �� d��# `� dg� ��^�i_��a _� �^h �hh�^�g �� hb�  �abh h� ^b��g� �� �]� h����
��_ �� d� � gi]h�� �``� hg� ���� �ggi��a ]� hb ^� h�`�^�h�g h� gh���]� � `�hig�gJL

�� � � Tb �gh�� Z��_gh�_� 3UHJQDQW :RPHQ DQG WKH )RXUWHHQWK $PHQGPHQW�
$ )HPLQLVW ([DPLQDWLRQ RI WKH 7UHQG WR (OLPLQDWH :RPHQ·V 5LJKWV 'XULQJ 3UHJQDQF\�
�Q ��\ H W	ʲL ���� ��� I����JL

�� \b��� ��h�K^b��^� �^h�!�gd �g �`h�� �gg�^��h�_ "�hb hb� ��ei]��^�� e� h#�
]�hb ��ei]��^�� ��_ ʞ�d�^ �h�^ `�_� �� a�!� �d��hg b�!� e�i �_ `i�_��a ��h� gh�h�
`�gh� ^� � g#gh�dgL 6HH� H�J�� ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h �� I��h��a
hb�h ʣʭ`ʮ �d �ʝ�� h� ���N� `�_� �� `i�_��a `�  �d�!��a ^b��_ �� ` �d hb�� b�d�g
��^ ��g�_ ]# ������ʸ�ʤ ` �d G�P d������ �� �ʝ�� h� � "b�ee��a GP ]������ �� ���NJL

�ʝ �#�� �L Y��h �"� 3UHJQDQW 'UXJ 8VHUV� )HWDO 3HUVRQV� DQG WKH 7KUHDW WR
5RH Y� :DGH� Q� ���L �L �	�L ʝʝʝ� ���� I�ʝʝʝJL

�� ,G� �h ����L
�� ,G� �h ���PL
�� Z�^h��� ����I`J �` hb� 
�d��# T�i h �^h �` hb� Zh�h� �` �" �� � _�`���g �

ʣ��a��^h�_ ^b��_ʤ ��_ �g hb� gh�hih� # e �!�g��� d�gh e� h����h h� hb�g ��h�L 6HH LQIUD
Z�^h��� WWL�L�L

�N 6HH �^b��g�� !L Z^�ee�hh�� ��� L	L�_ �O�� �OP IL�L ���OJ I��#��a �ih �
h"�Ke� h h�gh h� _�h� d��� "b�� � ^b��_ �g ��a��^h�_ i�_� �" �� �ʬg 
T�R I�J e ��` �`
�dd����h b� d �  �g� �` b� d h� hb� ^b��_� ��_ I�J e ��` hb�h hb� �dd����h b� d � 
 �g� �` b� d "�g ^�ig�_ ]# hb� e� ��hʬg �^h���gJʰ VHH DOVR �gg�i T�h#L ʞ�eʬh �` Z�^L
Z� !gL H[ UHO� ʞ��h� �L !L ʞ���g� XL� QQ� L	L�_ �N�� �O�ʠO� IL�L �ʝʝOJ Ib��_��a hb�h �
e�g�h�!� h�j�^���a#  �e� h ����� �g ��gi``�^���h h� giee� h � `��_��a �` ��a��^hJL
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`��_��a �` ��a��^h �`h� � e� g�� ig�g _ iag "b��� e �a���h
"�hb�ih ��#  �fi� �d��h hb�h hb� ^b��_ �^hi���# gi``� �_ b� dL�O

[b�g ��h� � ai�g hb�h � `��_��a �` �]ig� � ��a��^h ]�g�_ ��
hb� e �a���h e� g��ʬg e ���h�� ^��_i^h ������ "�hb�ih � d�_�^���#
��`� d�_ gb�"��a �` b� d h� hb� ^b��_ ^�ig�_ ]# e ���h�� _ ia ig��
��` ��a�g �� hb�  �abh h� e �!�^#� ]�_��# �ih���d#� ��_
 �e �_i^h�!� ��]� h#L 
i hb� d� �� � `��_��a �` ��a��^h � �]ig�
]�g�_ �� e ���h�� gi]gh��^� ig� �g ^��h � # h� hb� ei e� h�_
 �b�]���h�h�!� ei e�g� �` `�d��# ^�i hL�P �" �� � Zh�h�ʬg gh�hih�
`� �gh�]��gb��a �]ig� � ��a��^h _i� h� e ���h�� _ ia ig� �g
e �`� �]�� h� �hb� gh�h� �ee ��^b�g ]�^�ig� �h  �fi� �g � gb�"��a
�` �^hi�� � �dd����h b� d h� hb� ^b��_L�Q V�"�!� � �" �� �ʬg
�ee ��^b ^�� ]� !�gh�# �de �!�_ h� g�`�ai� _ e �a���h "�d��ʬg
^��gh�hih������#  �^�a��k�_  �abhg "�hb�ih ]�a�����a hb� _�g^��h
_�"� hb� g��ee� # g��e� �` `�h�� e� g��b��_L��

Y� h W �` hb�g ��h� "��� e �!�_� �� �!� !��" �` hb�
Zie �d� T�i hʬg  �e �_i^h�!� ��]� h# ci �ge i_��^�� �g "��� �g
hb� _�!���ed��h �` hb� g�e� �h� `�h��  �abhg _�^h ���L�� Y� h WW
"��� �j�d��� gh�h� cigh�`�^�h���g `� `�d��# ^�i h ��h� !��h���
]�g�_ �� _ ia ig� _i ��a e �a���^#� � ai��a hb�h hb�g�
cigh�`�^�h���g � �  �d���hg ` �d hb� ���h�_ Zh�h�gʬ ��`�d�ig
ʣ"� �� _ iagLʤ 
�����#� Y� h WWW "��� ����#k� �" �� � Zh�h�ʬg
^b��_ "��`� � gh�hih�ʡ
�d��# T�i h �^h I
T�J Z�^h��� ����ʡ
��_ e �!�_� giaa�gh���g h� ]�hh� _�`��_ e �a���h ��_�!�_i��gʬ
^��gh�hih�����  �abhgL

�O 6XEVWDQFH 8VH 'XULQJ 3UHJQDQF\� VXSUD ��h� PL
�P 6HH� H�J�� Y��e�� !L ��g����� QON L	L�_ ��� �O IL�L �ʝʝOJ Iʣ[b� � ���h�h���

�` 
�d��# T�i h �g  �b�]���h�h�!�� _� �^h�_ �h e �h�^h��a hb� !i��� �]�� ^b��_� �g _�gh��^h
` �d hb� e���� ��hi � �` � ^ �d���� �^h��� "b�^b ��dg h� �gg�gg ]��d� `� � " ��a`i� �^h
��_ ei��gb hb� �``��_� LʤJʰ VHH DOVR �#�� �L Y��h �"� *RYHUQPHQWDO 5HVSRQVHV WR
3UHJQDQW :RPHQ :KR 8VH $OFRKRO RU 2WKHU 'UXJV� � ʞ	Y��� XL V	��[V T��	 �L OQ��
O�O I���PJ I��h��a �a ��d��h �d��a ^b��_ "��`� � �je� hg hb�h ^b��_ "��`� � g^b�d�g
� � QRW _�g�a��_ h� g�de�# ei��gb e� ��hg `� e�gh " ��agJL

�Q 6HH LQIUD Z�^h��� WWL�L�ʰ VHH DOVR LQIUD Y� h WWWL
�� 6HH� H�J�� 	_�h� ��� ��� _� $ :RPDQ·V 5LJKWV� VXSUD ��h� �N I��h��a hb�h

 �^��h ^�g�g �� "b�^b `�h�� b���hb �g e �� �h�k�_ �]�!� ��� ��g�� ��^�i_��a hb� e �a���h
e� g��ʬg �"� ��]� h# ��_ �ih���d#� gb�" hb�h hb� ^�i�h # �g d�!��a ʣ�"�# ` �d �
^��hi ��gK���a h �_�h��� �� \�gh� � ��" ��_ h�"� _ hb� �d] �^� �` �  ���h�!��# ��"
^��^�ehR hb�h � `�hig �� hb� "�d] b�g hb� g�d�  �abhg �g � `i��# `� d�_ e� g��ʤ ��_
 �`�  ��a h� �j�de��g �` e �a���h e��e�� ^b� a�_ "�hb ^ �d�g `� ��_��a� ��a hb� b���hb
�` hb� `�hig� ]# a�hh��a ��h� � ^� �^^�_��h� `�����a _�"� hb� gh�� g� � �!�� ��h��a � e�ee#
g��_ ]�a�� ��_ `�����a � _ ia h�ghJL \b��� hb� h ��_ h�"� _ ^ �d�����k��a e �a���h e��e��
�g  ��� ��_ ��� d��a� hb� ^ �d���� ��a�� g#gh�dʬg  �^�a��h��� �` `�h��  �abhg �g ]�#��_ hb�
g^�e� �` hb�g ��h�L

�� [b� `�h��  �abhg _�^h ��� �g hb� eb���d���� �� "b�^b hb� ��" a ��hg ^� h���
 �abhg ��_ e �!���a�g� e �!��ig�# ���# �jh��_�_ h� e� g��g� h� `�hig�gL 6HH LQIUD Z�^h��� WLTL
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WL �	Y��ʞ�T[W�	 �W�	�[�� Y	�Z��� ��[�����
Y�W��T�� �ʞ [V	 ʞ�T[�W	 �
 
	[�� �WUV[Z

[b� a ��h�gh d��_g �` b�gh� # b�!� " �gh��_ "�hb hb�
fi�gh��� �` "b�� ��`� ʣ]�a��gLʤ�ʝ � �gh�h�� � ai�_ hb�h � `�hig b�_ �
g�i� ��_ "�g � e� g�� �h `� h# _�#g a�gh�h���LN� �ig��d g^b��� g
 �^�a��k� bid�� ��`� � �i�_ hb� `�i hb d��hb �` e �a���^#� "b��
hb� `�hig ]�a��g h� d�!� �� hb� "�d]LN� � e �d����h !��" ��
Xi_��gd �g hb�h ��`� ]�a��g �h ]� hb� �g ] ��hb �g �gg��h��� h� hb�
^��^�eh �` ��`� �� hb� [� �bLN� [b� T�hb���^ Tbi ^b �gg� hg hb�h ��`�
]�a��g �h ^��^�eh���� "b�� ʣhb� ge� �hi�� g�i� �g ��`ig�_ ��h� hb�
bid�� gi]c�^hLʤNN [b� Zie �d� T�i h ���h����# ��g"� �_ hb�
fi�gh��� �` "b�� ��`� ʣ]�a��g�ʤ ��_ hbig "b�� � `�hig �g �d]i�_
"�hb g�d� `� d �` ��a�� e �h�^h���g� �� hb� ���ai�a� �` `�h��
!��]���h#LNO [b� ��g"� h� hb�g ^��i�_ id �g ��^�gg� ��# d� �
^�de��j hb�� hb� �`� �d��h����_ _�`���h���g� ��_ hb� d�_� �
g^���h�`�^ e� ge�^h�!� �g hb�h bid�� _�!���ed��h �� hb� "�d]� ��_
hb� �`� � e� g��b��_ �� a��� ��� �g � ^��h��iidLNP

[b� Zie �d� T�i hʬg �]� h���  �abhg ci �ge i_��^� �g
���id���h��a �� hb� _�g^igg��� �` `�d��# ^�i h ��h� !��h���g
 �gi�h��a ` �d _ ia ig� _i ��a e �a���^#LNQ ��hb �]� h��� ��_
^b��_ e �h�^h�!� d��gi �g �� hb�g ^��h�jh  �fi� � �� ����#g�g �`
hb� ʣ"�d��ʬg ��]� h# ��h� �ghg ��_  �abhg h� d��� � _�^�g���
 �a� _��a b� ]�_#� hb� `�higʬg  �abh h� eb#g�^�� ��h�a �h#� ��_
hb� gh�h�ʬg  �abh h� e �h�^h hb� e�h��h��� `� bid�� ��`�LʤN�

�ʝ 6HH JHQHUDOO\ TL T�d� �� H �L \�����dg��� ,Q WKH :RUOG RI 'ROO\� :KHQ 'RHV
D +XPDQ (PEU\R $FTXLUH 5HVSHFW"� N� XL�	ʞL 	[VWTZ ��Pʠ�� I���PJ I�ih�����a _�``� ��a
 ���a��ig ��_ eb���g�eb�^�� e� ge�^h�!�g  �a� _��a hb� ]�a�����a �` bid�� ��`�JL

N� 6HH LG�
N� ,G� �h ��QL
N� X�g�eb UL Z^b���� � 7KH %HJLQQLQJ RI +XPDQ /LIH� 6WDWXV RI (PEU\R�

3HUVSHFWLYHV LQ +DODNKD �-HZLVK 5HOLJLRXV /DZ�� �P XL �ZZWZ[	ʞ �	Y��ʞL H U		[WTZ
���� ��� I����JL

NN T�d� �� H \�����dg��� VXSUD ��h� �ʝ� �h ��PL
NO 6HH ��� !L \�_�� O�� �LZL ��N� �QN I�ʝ�NJ Ib��_��a hb�h hb� gh�h�ʬg ��h� �gh

�� ʣe�h��h��� ��`�ʤ ]�^�d�g ^�de�����a �h !��]���h# ��_ hbig ʣʭgʮh�h�  �ai��h���ʭgʮ
e �h�^h�!� �` `�h�� ��`� �`h� !��]���h# hbig b�g ]�hb ��a�^�� ��_ ]����a�^�� cigh�`�^�h���gʤJL

NP T�d� �� H \�����dg��� VXSUD ��h� �ʝ� �h ��Q Iʣ��gh g^���h�ghg _� ��h
]����!� hb�h � ��" bid�� ��`� ^�� ]� _�`���_ �g ]�a�����a �h ��# e� h�^i�� d�d��h� ]ih
g�� �h �g �!��!��a a �_i���# _i ��a �d] #���^ _�!���ed��hLʤJL

NQ 6HH JHQHUDOO\ 5RH� O�� �LZL ��N I] ��_�#  �`ig��a h� ��a�a� �� hb� ʣ"b�� ��`�
]�a��gʤ _�]�h�� `� �j�de��� #�h  �^�a��k��a e �h�^h���g `� `�hig�g e�ghK!��]���h#Jʰ
Y�����_ Y� ��hb��_ �` Z�L Y�L !L T�g�#� P�P �LZL �NN I�ʝʝ�J I�``� d��a hb�h gh�h�g d�#
��h e �b�]�h hb� ^b��^� �` �]� h��� e �� h� !��]���h# "b���  �^�a��k��a � gh�h� ��h� �gh ��
ʣe�h��h���ʤ `�h�� ��`� hb�h ]�^�d�g ^�de�����a �g hb� `�hig ��� g ]� hbJL

N� �� �� ʞL ʟ ��a� � �h�� 7RR 0DQ\ 6ROXWLRQV� $ &URVV�&XOWXUDO 3HUVSHFWLYH
RI 1HRQDWDO $EVWLQHQFH 6\QGURPH DQG WKH &XUUHQW /HJDO $SSURDFKHV LQ WKH 8QLWHG 6WDWHV�
PP �L ���WZ�W��	 �L �	�L ��� �ʝʠʝ� I����JL
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$� (VWDEOLVKLQJ WKH 5LJKW RI 3ULYDF\

��h�K^b��^� �^h�!�ghg � � ^�  �^h "b�� hb�# � ai� hb�h hb�
 �abh h� ^b��g� �]� h��� �g ��h �je��^�h�# ��id� �h�_ �� hb�
T��gh�hih���LN� [b� Zie �d� T�i h b�g b��_� b�"�!� � hb�h hb�
a���g�g �` hb� ʣ �abh h� e �!�^#ʤ �g �� hb� ���� �` ��abhgLNʝ W�*ULVZROG
Y� &RQQHFWLFXW� hb� T�i h �j�d���_ hb� ^��gh�hih������h# �` � gh�h�
��"e �b�]�h��a e �^h�h���� g ` �de �!�_��a ^��h �^�eh�!�d��gi �g
�`h� � eb#g�^��� b�_ a�!�� ^��h �^�eh��� h� � d�  ��_ ^�ie��LO� [b�
T�i h b��_ hb�h ^� h��� ai� ��h��g "�hb�� hb� ���� �` ��abhg ^ ��h�_
ʣe��id] �gʤ �` e �!�^#� ��g� ��h �je��^�h�# ��id� �h�_LO� W� �hb� 
"� _g� hb� a��� �� ge� �h �` ^� h��� �d��_d��hg �� hb� ���� �` ��abhg
g�^i �g hb�  �abh h� ]� ` �� ` �d i�"�  ��h�_ a�!� �d��h ��h ig���
��h� e �!�h� d�hh� gLO� [b� e �b�]�h��� �` ^��h �^�eh��� ��*ULVZROG�
"b�^b �ee���_ �!�� h� d�  ��_ ^�ie��g� e �g��h�_ �� �ggi� gfi� ��#
"�hb�� hb�g ʣk��� �` e �!�^#ʤ ��h� "b�^b hb� a�!� �d��h ^�i�_ ��h g�
g"��e��a�# ��h i_�LON

���� �hb�  �abhg ��id� �h�_ �je��^�h�# �� hb� ���� �`
��abhg� hb� Zie �d� T�i h b��_ �� *ULVZROG hb�h hb�  �abh h�
e �!�^# �g `i�_�d��h��LOO [b� �`� �� ��# gh�h� � a�!� �d��h��
�^h��� ��` ��a��a ie�� hb�g�  �abhg �g gi]c�^h h� gh �^h g^ ih��#
����#g�gLOP [� g�h�g`# gh �^h g^ ih��#� ��"g ^��`��^h��a "�hb
`i�_�d��h��  �abhg digh ]� ��^�gg� # ��_ ��  �"�# h���� �_ h�
`i hb� � ^�de�����a gh�h� ��h� �ghLOQ W� hb� #�� g ���_��a ie h�

N� 6HH� H�J�� 3UR�/LIH 7KHRU\ DQG 'LVFXVVLRQ 7DFWLFV� Z[�L Z[�ʞ	[Z 
�� �W
	
I���NJ� bhhegRMMe ���`�Lgh��`� _L�_iMf��_�MfOK�Lbhd� ʭbhhegRMMe� d�L^^MʧUNYK��Tʮ I� ai��a
hb�h �]� h���  �abhg � � ��h ^��gh�hih������# e �h�^h�_ ]�^�ig�� ��h� ����� ʣ�]� h��� �g
��"b� � d��h����_ �� hb� T��gh�hih���ʤJL

Nʝ U �g"��_ !L T����^h�^ih� N�� �LZL O�ʝ� O�Oʠ�P I�ʝQPJL
O� ,G� �h O��L
O� ,G� �h O�OL
O� [b� *ULVZROG T�i h ��h�_ hb�h hb� 
� gh� [b� _� 
�i hb� 
�`hb� ��_ ��hb

�d��_d��hg ʣgiaa�gh hb�h ge�^�`�^ ai� ��h��g �� hb� ���� �` ��abhg b�!� e��id] �g� `� d�_
]# �d���h���g ` �d hb�g� ai� ��h��g hb�h b��e a�!� hb�d ��`� ��_ gi]gh��^�Lʤ ,G�

ON ,G� �h O�PL
OO ,G� I`��_��a hb�h hb� ^�g� �h �ggi� ʣ^��^� �g �  ���h���gb�e �#��a "�hb�� hb�

k��� �` e �!�^# ^ ��h�_ ]# g�!� �� `i�_�d��h�� ^��gh�hih����� ai� ��h��gʤ ��_ hbig
^��^�i_��a hb�h � a�!� �d��h�� �]c�^h�!� h� ^��h �� gi^b �  ���h���gb�e ʣd�# ��h ]�
�^b��!�_ ]# d���g "b�^b g"��e i���^�gg� ��# ] ��_�# ��_ hb� �]# ��!�_� hb� � �� �`
e �h�^h�_ ` ��_�dgʤ Ifi�h��a �hʬ� �ggʬ� `� hb� �_!��^�d��h �` T��� �_ Y��e�� !L
���]�d� H[ UHO� 
��"� g� N�� �LZL ���� N�� I�ʝQOJJL

OP 6HH ���h�_ Zh�h�g !L T� ����� Y �_gL T�L� N�O �LZL �OO� �P� �LO I�ʝN�J
Iʣ[b� � d�# ]� ��  �"� g^�e� `� �e� �h��� �` hb� e �gideh��� �` ^��gh�hih������h#
"b�� ��a�g��h��� �ee�� g �� �hg `�^� h� ]� "�hb�� � ge�^�`�^ e �b�]�h��� �` hb� T��gh�hih����
gi^b �g hb�g� �` hb� `� gh h�� �d��_d��hg� "b�^b � � _��d�_ �fi���# ge�^�`�^ "b�� b��_
h� ]� �d] �^�_ "�hb�� hb� 
�i h���hbLʤJL

OQ 6HH� H�J�� ���� !L 
�� �g� P�� �LZL �ʝ�� N��ʠ�� I�ʝʝNJ Iʣʭ[ʮb� 
�`hb ��_

�i h���hb �d��_d��hgʬ ai� ��h�� �` ʯ_i� e �^�gg �` ��"ʬ L L L ��^�i_�ʭgʮ � gi]gh��h�!�
^�de����h� "b�^b `� ]�_g hb� a�!� �d��h h� ��` ��a� ^� h��� ʯ`i�_�d��h��ʬ ��]� h#
��h� �ghg DW DOO� �� d�hh� "b�h e �^�gg �g e �!�_�_� i���gg hb� ��` ��a�d��h �g ��  �"�#
h���� �_ h� g� !� � ^�de�����a gh�h� ��h� �ghLʤJL
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hb� Zie �d� T�i hʬg  �^�a��h��� �` hb�  �abh h� ^b��g� ��
�]� h��� �� 5RH� �h �je��_�_ *ULVZROGʬg e��id] � �` e �!�^#�
hb� �]# ��#��a hb� `�i�_�h��� `� �hg ����#g�g �` �]� h����
 �e �_i^h�!� ��]� h#� ��_ e� g���� �ih���d#LO�

%� 7KH 5LJKW RI 3ULYDF\ DV WKH *HQHVLV RI WKH 5LJKW WR
&KRRVH

\b�� 5RH "�g _�^�_�_ �� �ʝ�N� hb� cigh�^�g g�� h�_ hb�
ʣ_�``�^i�h fi�gh��� �` "b�� ��`� ]�a��g�ʤ �de�#��a hb�h hb�
fi��_� # �g ]�hh� gi�h�_ `� eb���g�eb�^�� ����#g�gLO� [b� T�i h
 �^�a��k�_� b�"�!� � hb�h ��#  �abhg � `�hig d�# ]� ��h�h��_ h�
� � a��� ���# _�e��_��h ie�� � ��!� ]� hbLOʝ [b� T�i h hb� �`� �
_�h� d���_ hb�h hb� ʣ �abh �` e �!�^# L L L �g ] ��_ ���iab h�
��^�de�gg � "�d��ʬg _�^�g��� "b�hb� � ��h h� h� d���h� b� 
e �a���^#LʤP� �`h� hb�g _�^�g���� gh�h�g ^�i�_ ��h e �b�]�h
�]� h��� e �� h� `�h�� !��]���h#LP�

W� ���hb� e ��^�e�� �]� h��� ^�g�� 3ODQQHG 3DUHQWKRRG
RI 6RXWKHDVWHUQ 3HQQV\OYDQLD Y� &DVH\� hb� T�i h �``� d�_ 5RHʬg
�gg��h��� b��_��a  �a� _��a e �K!��]���h# �]� h���gLP� T��^i  ��a
"�hb hb� d�c� �h#� Xigh�^� Zh�!��g �je�����_ hb�h� �^^� _��a h�
hb� ʣ`i�_�d��h�� e �d�g� �` �i ^��gh�hih����� ��" a�!� ���a
 �e �_i^h�!� �ih���d#�ʤ � _�!���e��a `�hig �g QRW � e� g��� ��_
�g gi^b� b�g �� ʣ �abh h� ��`�LʤPN [b� d�c� �h# �e������ b�"�!� �
�deb�g�k�_ hb�h� "b��� gh�h�g d�# ��h e �b�]�h � e� g�� ` �d
^b��g��a �� �]� h��� e �� h� !��]���h#� gh�h�g _� b�!� �� ��h� �gh
�� hb� ʣe�h��h���ʤ `�h�� ��`� "b�^b ]�^�d�g ^�de�����a �g hb� `�hig
]�^�d�g !��]�� ��_ ��� g ]� hbLPO [b� &DVH\ T�i h gh�h�_R

	!�� �� hb� �� ���gh gh�a�g �` e �a���^#� hb� Zh�h� d�# ���^h  i��g
��_  �ai��h���g _�g�a��_ h� ��^�i �a� b� h� ���" hb�h hb� � � �

O� 6HH� H�J�� 	�g��gh�_h !L ��� _� O�P �LZL ON�� OO�� OPN I�ʝ��J Ib��_��a hb�h
d�  ��a� �g ��h hb� _�ge�g�h�!� `�^h� �� hb�  �abh h� e �!�^# �� h� dg �`  �e �_i^h�!�
^b��^�gʡhb�  �abh �ee���g h� ��� ��_�!�_i��gJL

O� ��� !L \�_�� O�� �LZL ��N� �Pʝ I�ʝ�NJ Iʣ\b�� hb�g� h ����_ �� hb�  �ge�^h�!�
_�g^�e����g �` d�_�^���� eb���g�eb#� ��_ hb����a# � � i��]�� h� �  �!� �h ��# ^��g��gig�
hb� ci_�^�� #� �h hb�g e���h �� hb� _�!���ed��h �` d��ʬg ���"��_a�� �g ��h �� � e�g�h��� h�
ge�^i��h� �g h� ��g"� LʤJL

Oʝ ,G� �h �Q�L
P� ,G� �h �PNL
P� ,G� �h �QOL
P� Y�����_ Y� ��hb��_ �` Z�L Y�L !L T�g�#� P�P �LZL �NN� ʝ�Nʠ�O I�ʝʝ�J IZh�!��g�

XL� ^��^i  ��a �� e� h ��_ _�gg��h��a �� e� hJL [b� �ggi�g �� &DVH\ ��^�i_�_ I�J �� ��`� d�_
^��g��h e �!�g���� I�J � h"��h#K`�i Kb�i "��h��a e� ��_ �`h� a�!��a hb�g ^��g��h ]�`� �
i�_� a���a �� �]� h���� INJ �� ��`� d�_ ^��g��h e �!�g��� �` � e� ��h "b�g� d��� ^b��_ �g
g�����a �� �]� h���� IOJ � ge�ig�� ��h�`�^�h��� e �!�g���� ��_ IPJ !� ��ig  �e� h��a
 �fi� �d��hg `� `�^���h��g hb�h e� `� d �]� h���gL ,G� �h �OO Id�c� �h# �e�����JL

PN ,G� �h ʝ�Nʠ�O IZh�!��g� XL� ^��^i  ��a �� e� h ��_ _�gg��h��a �� e� hJL
PO ,G� �h ���� ���ʠ�N Ie�i ���h# �e�����JL
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eb���g�eb�^ ��_ g�^��� � aid��hg �` a ��h "��abh hb�h ^�� ]� ] �iabh
h� ]�� �� `�!� �` ^��h��i��a hb� e �a���^# h� `i�� h� d L L L L ʭ[ʮb�
Zh�h� b�g �� ��h� �gh �� e �h�^h��a hb� ��`� �` hb� i�]� �LPP

\�hb hb�g �deb�g�g �� hb� gh�h� ��h� �gh� hb� T�i h �_�eh�_ hb�
ʣi�_i� ]i _��ʤ h�gh� b��_��a hb�h ���# � gh�h�  �ai��h��� hb�h
^��gh�hih�g �� i�_i� ]i _�� �� � e �a���h e� g��ʬg _�^�g��� h�
^b��g� �� �]� h��� !����h�g hb� ^��gh�hih������# e �h�^h�_  �abh
�` 5RHLPQ 	!�� �` � ��" b�g hb� ʣ��^�_��h�� �``�^hʤ �` d����a
�]� h���g d� � _�``�^i�h � �je��g�!�� hb� ��" d�# gh��� gh��_LP�
\b��� &DVH\ ieb��_ hb� h"��h#K#�� K��_ 5RH b��_��a� hb�
_�^�g��� ��g�_ � gh�h�ʬg �]���h# h�  �gh �^h �^^�gg h� �]� h��� "�hb
�hg i�_i� ]i _�� h�gh� ��#��a hb� a �i�_"� � `� `�h��  �abhg ��_
�aa �gg�!� e���^��g hb�h e���^�_ e �a���h e��e�� �� hb� ��d� �`
`�h�� e �h�^h���LP�

W�*RQ]DOHV Y� &DUKDUW� hb� T�i h ����#k�_ hb� Y� h���K�� hb
�]� h��� ��� �^h �` ���N Ihb� �^hJ� "b�^b e �b�]�h�_ � h#e� �`
�]� h��� e �^�_i � ���"� �g ��h�^h _���h��� ��_ �jh �^h��� IʞH	JLPʝ
\b���  ��``� d��a hb�h hb� a�!� �d��h d�# ��h ^�de��h��# e �b�]�h
�]� h��� e �� h� !��]���h# �� h� dg �` hb� ʣi�_i� ]i _��ʤ h�gh� hb�
T�i h ieb��_ hb��^hLQ� �^^� _��a h� hb�T�i h� hb��^hʬg ]�� �` ��h�^h
ʞH	 e �^�_i �g `i hb� �_ hb� `�_� �� a�!� �d��hʬg �]c�^h�!�g ��
e �d�h��a hb� !��i� �` bid�� ��`�� gb���_��a "�d�� ` �d e�h��h���
`�����ag �` ʣ �a �hʤ `� hb�� _�^�g���� ��_ ʣe �h�^h��a hb� ��h�a �h#
��_ �hb�^g �` hb� d�_�^�� e �`�gg���LʤQ�

�g _�gg��h��a Xigh�^� U��g]i a ��h�_� hb� _�^�g��� ��
*RQ]DOHV �g � gh ����a _�e� hi � ` �d 5RHLQ� �` e� h�^i�� 
^��^� � �g hb� ��^� �` � d�h� ��� b���hb �j^�eh��� �� hb� �^hLQN

i hb� d� �� _�ge�h� hb� T�i hʬg ^��g�gh��h !��" hb�h �]� h���
�g � ^��gh�hih������#  �^�a��k�_  �abh e �� h� !��]���h#� Xigh�^�

PP ,G� �h ���ʠ�NL
PQ ,G� �h ��OL
P� ,G� �ee�#��a hb� i�_i� ]i _�� h�gh h� hb� e �!�g���g �` hb� ��" �h �ggi�� hb�

T�i h b��_� `� �j�de��� hb�h hb� ��`� d�_ ^��g��h e �!�g��� _�_ ��h ^��gh�hih� gi^b ��
ʣi�_i� ]i _��ʤ �g hb� � "�g ʣ�� �!�_��^� �� hb�g  �^� _ hb�h  �fi� ��a � _�^h� h� a�!�
hb� ��`� d�h��� �g e �!�_�_ ]# hb� gh�hih� "�i�_ �d�i�h �� e �^h�^�� h� dg h� �
gi]gh��h��� �]gh�^�� h� � "�d�� g�����a �� �]� h���Lʤ ,G� �h ��Oʠ�PL T��!� g��#� _i� h�
`�^h� g ���� _�d�gh�^ !�����^� "�hb��  ���h���gb�eg� hb� ge�ig�� ��h�`�^�h��� e �!�g��� "�g
ʣ�����# h� e �!��h � g�a��`�^��h �id]� �` "�d�� ` �d �]h�����a �� �]� h����ʤ ��_ �g
gi^b� ^��gh�hih�_ �� i�_i� ]i _��L ,G� �h �ʝN Id�c� �h# �e�����JL

P� \�# �i^b� VXSUD ��h� �� �h ��P I��h��a hb�h `�h��  �abh �_!�^�h�g ��h� e �h
5RH ��_ ^�g�g ���� &DVH\ ʣ�g �de�#��a hb�h hb� gh�h�ʬg ��h� �gh �� e�h��h��� ��`� �j�ghg �h
^��^�eh��� ��_ ��h �h hb� e���h �` !��]���h#ʤJL

Pʝ U��k���g !L T� b� h� PP� �LZL ��O� �NQʠN� I����J I_�g^ �]��a �� _�h��� hb�
e �^�_i �� "b�^b ��!��!�g _���h��� �` hb� ^� !�j� hb� e� h��� _���!� # �` hb� `�hig� ��_ ��
��^�g��� �h hb� ]�g� �` hb� `�higʬg g�i�� �� � _� h� �!�^i�h� hb� g�i�� ^��h��hgJL

Q� ,G� �h �OQ� �Q�L
Q� ,G� �h �P�ʠPʝ Ifi�h��a \�gb��ah�� !L U�i^�g]� a� P�� �LZL ���� �N� I�ʝʝ�JJL
Q� ,G� �h ���ʠ�� IU��g]i a� XL� _�gg��h��aJL
QN ,G� �h ���L
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ʟ����_#� " �h��a `� hb� d�c� �h#� ig�_ e�h� ����gh�^ ��_
a �eb�^ ���ai�a� hb�h ��h�K^b��^� �^h�!�ghg d�abh `��_ `�d���� LQO
V� ^���d�_R

Wh �g g��`K�!�_��h hb�h � d�hb� "b� ^�d�g h�  �a �h b� ^b��^� h� �]� h
digh gh iaa�� "�hb a ��` d� � ��ai�gb�_ ��_ g�  �" d� � e �`�i�_
"b�� gb� ��� �g� ���# �`h� hb� �!��h� "b�h gb� ��^� _�_ ��h ���"R hb�h
gb� ����"�_ � _�^h� h� e�� ^� hb� g�i�� ��_ !�^iid hb� `�ghK_�!���e��a
] ��� �` b� i�]� � ^b��_� � ^b��_ �ggid��a hb� bid�� `� dLQP

Xigh�^� ʟ����_#ʬg e�h ���k��a �gg� h��� hb�h hb�g� ��"g e �h�^h
"�d�� ` �d `�����ag �` gb�d� �  �a �hQQ ]�hb ��`��h���k�g ��_
��gi�hg "�d��� ��a�h��a hb�� �]���h# h� _�^h�h� hb�� �"� ��!�g
��_ d��� ��`� d�_ d�_�^�� _�^�g���g �� hb�� �"�LQ� V� ��g�
 �e��h�_�# " �h� hb�h hb� ʞH	 e �^�_i � NLOOV hb� `�hig � ��_g
�hg OLIH�Q� hbig �d]i��a hb� `�hig "�hb e� g��K���� fi���h��g ��_
�gh��g�]�# �de�#��a hb�h � `�hig b�g �  �abh h� ��`�� �!�� �` �h �__g
"�hb hb� d�hb� ʬg  �abh h� e �!�^# ��_  �e �_i^h�!� ��]� h#LQʝ

&� 7KH )HWDO 5LJKWV 'RFWULQH

[b� `�h��  �abhg _�^h ��� �g hb� e �^�gg ]# "b�^b hb� ��"
a ��hg  �abhg h� `�hig�g hb�h "� � e �!��ig�# ���# �jh��_�_ h�
e� g��gL�� [b�g _�^h ��� �j�gh�_ �!�� �g hb� Zie �d� T�i h
_��d�_ hb�h hb� `i�_�d��h��  �abh h� e �!�^# ��^�de�gg�_ hb�
 �abh h� ^b��g� �� �]� h��� �� 5RHL�� ʞ�ge�h� �hg ���agh��_��a
�j�gh��^�� `�h�� e� g��b��_ digh ]� ^� �`i��# g^ ih���k�_
]�^�ig�� ʣʭ]ʮ# ^ ��h��a �� �_!� g� ���  ���h���gb�e ]�h"��� hb�

QO 6HH� H�J�� :KHUH :H 6WDQG� Y��K�W
	 �T[W� �	�U�	�
bhhegRMMe ���`��^h���L� aM`�^hʴh#e�M"b� �K"�Kgh��_M ʭbhhegRMMe� d�L^^MPʥPXKZʲ\ʟʮ
Igh�h��a hb�h ʣʭhʮb� Y �K��`� �^h��� ���ai� �ee�g�g �]� h��� ]�^�ig� �]� h��� NLOOV ��
����^��h i�]� � FKLOG� � bid�� SHUVRQʤ I�deb�g�g �__�_JJL

QP *RQ]DOHV� PP� �LZL �h �PʝʠQ�L
QQ 6HH LG� �h �PʝL
Q� ʞ�"� X�b�g��� 6KDUHG ,QWHUHVWV� 3URPRWLQJ +HDOWK\ %LUWKV :LWKRXW

6DFULILFLQJ :RPHQ·V /LEHUW\� ON V�Z[WUZ �LXL PQʝ� P�� I�ʝʝ�J I��h��a hb�h e���^��g
`�^ig�_ �� `�h�� b���hb �de�^h "�d��ʬg ʣ�]���h# h� _�^�_� b�" h� ��!� hb�� �"� ��!�gʤJL

Q� *RQ]DOHV� PP� �LZL �h �NO� �NQ� �NʝL
Qʝ 6HH X�b�g��� VXSUD ��h� Q�� �h P�� I��h��a hb�h ^� h��� a�!� �d��h��

e���^��g `�^ig��a �� `�h�� b���hb ʣ^�� ���_ h� g�a��`�^��h ��_ i���^�gg� # ��h ig���g ��
"�d��ʬg `i�_�d��h�� ��]� h��gʤ [b�g �g `i�_�d��h���# ]�^�ig� `�h�� b���hb ^�� ]�
�__ �gg�_ ʣ���# hb �iab hb� "�d��ʬg ]�_# ��_ �^h���g�ʤ QRW ]# �d]i��a hb� `�hig "�hb
gi]gh��h�!�  �abhgJL

�� ʞ�"� 	L X�b�g��� �h�� 7KH &UHDWLRQ RI )HWDO 5LJKWV� &RQIOLFWV ZLWK
:RPHQ·V &RQVWLWXWLRQDO 5LJKWV WR /LEHUW\� 3ULYDF\� DQG (TXDO 3URWHFWLRQ� ʝP ���	 �LXL
Pʝʝ� Pʝʝ I�ʝ�QJL

�� ��� !L \�_�� O�� �LZL ��N I�ʝ�NJL 6HH� H�J�� Z�d ZL ʟ�e`���_� �h�� 3HULQDWDO
6XEVWDQFH $EXVH� 7KH 5KHWRULF DQG 5HDOLW\ RI ´5LJKWV�µ DQG %H\RQG� � T��ʞ�ʥ�ʬZ\��	ʬZ
�LXL Oʝ� P� I�ʝʝNJ I^�h��a %RQEUHVW Y� .RW]� QP 
L ZieeL �N� IʞLʞLTL �ʝOQJ� �� "b�^b hb� ^�i h
b��_ hb�h hb� `�hb� Ke����h�`` "�g e� d�hh�_ h�  �^�!� _�d�a�g `� ��ci ��g h� hb� ^b��_ _i�
h� ��a��a��h _���!� #� ��� �` hb� `� gh ^�g�g e� d�hh��a gi^b  �^�!� #JL
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"�d�� ��_ b� `�hig� hb� gh�h� e �!�_�g �hg��` "�hb � e�"� `i�
d���g `� ^��h �����a "�d��ʬg ]�b�!�� _i ��a e �a���^#�
hb� �]# hb ��h����a "�d��ʬg `i�_�d��h��  �abhg�ʤ ��^�i_��a hb�
 �abh h� e �!�^# ��_  �e �_i^h�!� ��]� h#L��

[b� `�h��  �abhg _�^h ��� gh�dg ` �d �� ���O _�^�g��� ]#
hb��K��gg�^big�hhg Zie �d� Xi_�^��� T�i h Xigh�^����!� \��_���
V��d�g� X L�N W�'LHWULFK Y� ,QKDELWDQWV RI 1RUWKDPSWRQ� � e �a���h
"�d�� h �ee�_ ��_ `��� �� � _�`�^h�!� ^�h# g�_�"���L�O [b� ]��"
^�ig�_ b� h� a� ��h� ��]� "b�� gb� "�g `�i h� `�!� d��hbg
e �a���h� ��_ hb� ^b��_ _��_ gb� h�# �`h� �hg ]� hbL�P V��d�g
�je�����_ hb�h ʣʭ�ʮ `�hig i��]�� h� ��!� �ihg�_� �hg d�hb� _�_ ��h
b�!� hb� gh��_��a h� gi�Lʤ�Q

[b� 'LHWULFK  i�� "��h i�^b�����a�_ `� d� � hb�� `�`h#
#�� g� i�h�� hb�ʞ�gh �^h T�i h `� hb� ʞ�gh �^h �` T��id]�� e� d�hh�_
� `�hb� h�  �^�!� _�d�a�g ` �dd�_�^�� d��e �^h�^� `� ��ci ��g h�
b�g ^b��_ _i ��a � ��a��a��h _���!� #L�� [b� ^�i h b��_ hb�h ]�^�ig�
hb� `�hig "�g !��]�� �h hb� h�d� �` �hg ��ci #� �h b�_ gh��_��a h� gi�L��
[big� h"��h#K`�!� #�� g ]�`� � 5RH� ^�i hg "� � ]�a�����a h�
 �^�a��k� hb�h !��]�� `�hig�g b�_ g�d� ��a�� e �h�^h���g �a���gh
e ���h�� ��ci ��g ��`��^h�_ ]# hb� _ e� h��gL�ʝ V�"�!� � hb�g�  �abhg
"� � ��d�h�_ ��_ ʣ^��g�gh��h "�hb hb� e �!�����a !��" �` hb� `�hig �g
e� h �` hb� "�d��Lʤ�� �^^� _��a�#� � `�hig b�_ �� ��_�e��_��h
 �abhgʡ���# �`h� ]� hb _�_ hb� `�hig ^�d� h� ]� � ʣe� g��ʤ ��_
�^fi� � g�e� �h� ��a�� e �h�^h���gL��

V�"�!� � �`h� 5RH� !� ��ig � ��g �` hb� ��" ]�a�� �d]i��a
hb� `�hig "�hb ��d�h�_  �abhg �g � g�e� �h� ��h�h#L�� ��hb hb� e� ��hg
��_ hb� `�hig ���h����# ]���`�hh�_ ` �d hb�  �d�_��g gh�dd��a ` �d
hb�g�  �abhgL�N ʞ�ge�h� hb� �ee�� ��^� �` dihi�� ]���`�h� hb� _��a� 
�` `�h��  �abhg �g �� hb� e�h��h��� `� ʣ�_��h�`#��a hb� IHWXV  �hb� hb��

�� X�b�g��� VXSUD ��h� ��� �h Q��L
�N ʟ�e`���_� VXSUD ��h� ��� �h P�ʰ VHH DOVR X�b�g��� VXSUD ��h� ��� �h Q�� �L� I^�h��a

'LHWULFK Y� ,QKDELWDQWV RI 1RUWKDPSWRQ� �N���ggL �O I���OJ� �g �� �j�de�� e �� h�%RQEUHVWJL
�O 6HH 'LHWULFK� �N� ��ggL �h �O� FLWHG LQ ʟ�e`���_� VXSUD ��h� ��� �h P�L
�P ,G� �h �Oʠ�PL
�Q ʟ�e`���_� VXSUD ��h� ��� �h P�L
�� 6HH LG�
�� ,G�
�ʝ ,G� �h P� I^�h��a 6PLWK Y� %UHQQDQ� �P� �L�_ Oʝ� ILXL �ʝQ�J� �� "b�^b hb�

�" X� g�# Zie �d� T�i h e� d�hh�_ � `�hig h�  �^�!� `� ��ci ��g �h gigh����_ �� � ^� 
�^^�_��h� �g �� �j�de�� �` ^�i hg e �!�_��a ��a�� e �h�^h���g �a���gh ��ci ��g ^�ig�_ h�
hb� `�hig ]# � hb� _ e� h#JL

�� X�b�g��� VXSUD ��h� ��� �h Q��L
�� ,G�
�� ,G� �h Q�� I��h��a hb�h `�hig�g "b� _�� LQ XWHUR d�# ]� ^��g�_� �_ ʣe� g��gʤ

i�_� g�d� " ��a`i� _��hb gh�hih�g� �LaL� � ��gg�^big�hhg ^�i h b��_ hb�h � `�hig "�g �
e� g�� i�_� hb� gh�h�ʬg !�b�^i�� b�d�^�_� gh�hih�� ��_ hb�h g�d� gh�h�g �de�g�
^ �d���� e����h��g `� hb� _��hb �` � `�hig ���� h� ^ �d���� g��^h���g `� di _� JL

�N 6HH LG� �h Q��ʠ�N I��h��a hb�h  �^�a��k��a � `�hig �� � " ��a`i� _��hb �^h����
`� �j�de��� g� !�_ h� ]���`�h hb� e� ��hg `� hb� ��gg �` hb� e�h��h��� ^b��_JL
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hb�"�d���g hb� ��^ig �` hb�  �abhLʤ�O W�gh��_ �` !��"��a hb�d�hb� K
`�hig  ���h���gb�e �g � g#d]��g�g� �� "b�^b hb� `�hig _�e��_g �� hb�
d�hb� `� gi !�!��� hb�g ^��^�ehi���k�h��� ^�� h�deh �� �_!� g� ���
gh��^� ]�h"��� d�hb� ��_ `�hig� �� "b�^b hb� ʣ �abhgʤ �` hb� `�hig
^�de�h� "�hb hb�  �abhg ��_ ��]� h��g �` hb� e �a���h e� g��L�P


� ^�_ d�_�^�� ��h� !��h��� �g � gh ����a �j�de�� �` "b� �
`�h�� ��h� �ghg ��_ d�h� ���  �abhg ^��gbL�Q W� -HIIHUVRQ Y� *ULIILQ
6SDOGLQJ &RXQW\ +RVSLWDO $XWKRULW\� hb� Zie �d� T�i h �` U�� a��
a ��h�_ hb� b�ge�h��ʬg  �fi�gh h� d��_�h� � ^�g� ��� g�^h���L�� [b�
d�hb� b�_ ʣ^�de��h� e��^��h� e �!���ʤ  ��_� ��a �h ��d�gh ^� h���
hb�h hb� `�hig "�i�_ ��h gi !�!� !�a���� ^b��_]� hbL�� [b� d�hb� 
b�_ ���# � P� e� ^��h ^b��^� �` gi !�!��a _���!� #L�ʝ [b�d�hb� b�_
�]c�^h�_ h� � ^�g� ��� ��  ���a��ig a �i�_g� ]ih hb� ^�i h b��_ hb�h
`�h�� ��h� �gh �� ��`� h ide�_ hb� d�hb� ʬg "�gb�gLʝ� [b� ^�i h
 ��g���_ hb�h� ]�^�ig� hb� ^b��_ "�g !��]��� �h b�_ ʣhb�  �abh i�_� 
hb� �L ZL ʭg�^ʮ T��gh�hih��� h� hb� e �h�^h��� �` hb� Zh�h� hb �iab
gi^b gh�hih�g e �b�]�h��a hb� � ]�h � # h� d���h��� �` hb� ��`� �` ��
i�]� � `�higLʤʝ� ��^�ig� hb�d�hb� ��_ `�hig"� �� ʣ�h hb�d�d��h�
��g�e� �]��� hb� T�i h _��dʭ�_ʮ �h �ee �e ��h� h� ��` ��a� ie�� hb�
"�gb�g �` hb� d�hb� L L L h� a�!� hb� ^b��_ �� �ee� hi��h# h� ��!�Lʤʝ�
[b�g ^�g� �g � e �d� �j�de�� �` b�" �gh�]��gb��a `�h��  �abhg �� hb�
^�!�� ^��h�jh b�g ]��� �� ʣ��a���a ��_ ^��^�d�h��h e� h �` hb� ��h�K
^b��^� gh �h�a#ʤ hb�h a �" �ih �` 5RHʬg ^i�hi �� ]�^���gb�ʝN

WWL � 
�ʞ��	[�� �WUV[Z ����ZWZ �
 TVW�ʞ
Y��[	T[W�	 Z[�[�[	Z

[b� Zie �d� T�i h b�g #�h h� _�^�_� ��# ^��gh�hih�����
^b�����a�g h� ^b��_ e �h�^h�!� gh�hih�g hb�h gi]c�^h e �a���h _ ia
ig� g h� `�d��# ^�i h ��!��!�d��hLʝO V�"�!� � hb� Zie �d� T�i h
b�g  �^�a��k�_ hb�h e� ��hg b�!� � `i�_�d��h��  �abh h� hb� ^� �

�O ,G� �h Q�N I�deb�g�g �__�_JL
�P ,G� �h Q�NL
�Q ʟ�e`���_� VXSUD ��h� ��� �h PQL
�� X�``� g�� !L U �``�� Ze��_��a T�h#L V�geL �ihbL� ��O ZL	L�_ OP�� OQ�

IU�L �ʝ��JL
�� ,G� �h OP�L
�ʝ ,G� �h OP�ʠPʝL
ʝ� ,G� �h OPʝʠQ� Ihb� e� ��hgʬ  �`ig�� �` hb� ^�g� ��� gh�dd�_ ` �d hb�� ]����`

hb�h ʣhb� �� _ b�g b����_ ʭhb� d�hb� ʬgʮ ]�_# ��_ hb�h "b�h�!� b�ee��g h� hb� ^b��_
"��� ]� hb� �� _ʬg "���ʤJL

ʝ� ,G� �h OP�L
ʝ� ,G�
ʝN Y��h �"� VXSUD ��h� �ʝ� �h ����L
ʝO 6HH ʟ ��a� � VXSUD ��h� N�� �h �ʝL
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��_ ^igh�_# �` hb�� ^b��_ ��LʝP T�d]���_ "�hb hb�  �abhg h�
e �!�^# ��_  �e �_i^h�!� ��]� h#� ��"g ��` ��a��a ie�� hb�g
`i�_�d��h��  �abh� ��^�i_��a ^b��_ "��`� � gh�hih�g "b�^b ����"
`�  �d�!�� � hb� h� d���h��� �`  �abhg ]�g�_ �� �]ig� � 
��a��^h� � � gi]c�^h h� gh �^h g^ ih��# ��_ digh ]� ��  �"�#
h���� �_ h� `i hb� � ^�de�����a gh�h� ��h� �ghLʝQ

W� hb� ^��h�jh �` � ��a�� _�geih� ��!��!��a �]ig� � 
��a��^h� hb� gh�h� ��h� �gh "�i�_ �����# ]� hb� e �h�^h��� �` I�J
`�h�� b���hb� ��_ I�J hb� ^b��_ʬg gi]g�fi��h b���hb ��^� �h �g
]� �Lʝ� �g hb� Zie �d� T�i h b�g ��h�_  �a� _��a hb� `� gh
�gg� h�_ ��h� �gh� b�"�!� � � gh�h�ʬg ��h� �gh �� `�h�� b���hb �g
_� �^h�# �����_ h� hb� `�^h hb�h hb� `�hig �g � ʣe�h��h��� ��`�Lʤʝ� W�
�hb� "� _g� hb� b���hb �` hb� `�hig �g ��h hb� ���# gh�h� ��h� �gh
hb�h ^�i�_ cigh�`# gh�h� ��!��!�d��h _i� h� _ ia ig� _i ��a
e �a���^#ʡhb� `�hig �g ��h � ^b��_� ��_ hbig ��h � ʣ��`��ʤ i�h��
]� hb "b�� �hg e�h��h��� `� ��`� �g  ����k�_Lʝʝ [b� �`� �� hb�
^b��_ʬg b���hb ��^� ]� � "�i�_ g� !� �g hb� e �d� # cigh�`�^�h���
`� ^b��_ e �h�^h��� gh�hih�g hb�h  �gh �^h e �a���h "�d��ʬg
`i�_�d��h��  �abhgL���

[b� ��`� ��^� ]�b��_ hb�g ��h� �gh �g hb�h _ ia ig� _i ��a
e �a���^#  �gi�hg �� b� d`i� b���hb ��_ _�!���ed��h��
�ih^�d�g �� hb� ^b��_ �`h� ]� hbL��� [b� gh�h� d�# ��g� � ai�
hb�h _ ia ig� _i ��a e �a���^# ��_�^�h�g e�� e� ��h��a
�]���h��g� hb� �`� � hb� ^b��_ "�i�_ ]� �h  �g� `� `ihi � b� d
"b��� �� hb� ^� � �` � e� g�� "b� "�i�_ �de� �� �hg b���hb ]#
ig��a ����^�h gi]gh��^�gL���

[b�g� � aid��hg � �  �d���g^��h �` hb� `�h��  �abhg
_�^h ���ʡhb� i�_� �#��a �ggideh��� �g hb�h � `�hig �g �

ʝP 6HH JHQHUDOO\ [ �j�� !L U ��!����� PN� �LZL P� I����J I �^�a��k��a hb�h hb�
^b��_K �� ��a _�^�g���g �` ʣ`�hʤ e� ��hg ^����h ]� igi e�_ ]# hb� gh�h�JL �` ^�i g�� hb�g
]�ag hb� fi�gh��� �` _�h� d����a `�h��gg �h hb� �ihg�hL

ʝQ 6HH W�� ���_�"���� � 7DNLQJ WKH %DE\ %HIRUH ,W·V %RUQ� 7HUPLQDWLRQ RI WKH
3DUHQWDO 5LJKWV RI :RPHQ :KR 8VH ,OOHJDO 'UXJV :KLOH 3UHJQDQW� N� L�L�L �	�L �L H
Z�TL TV�U	 O�N� OOO I����JL

ʝ� ,G� �h OOPL
ʝ� 6HH� H�J�� Y�����_ Y� ��hb��_ �` Z�L Y�L !L T�g�#� P�P �LZL �NN� ��� I�ʝʝ�J

Ie�i ���h# �e�����JL
ʝʝ ���_�"���� � VXSUD ��h� ʝQ� OOPʠOQ I� ai��a hb�h gh�h�g ^����h ei e� h h�

b�!� � SHU VH ��h� �gh �� `�h�� b���hb �g hb� �]� h���  �abhg ^�g�g ���# b��_ hb�h � ʣgh�h�
b�g �� ��h� �gh �� `�h�� ��`� L L L �� hb� ^��h�jh �` �]� h���ʤ ��_ hb�h "�d��ʬg  �e �_i^h�!�
��]� h��g d�# g�d�h�d�g h ide `�h�� ��`�ʰ �� �hb� "� _g� hb� Zie �d� T�i hʬg �]� h���
ci �ge i_��^� _��g ʣQRW giee� h hb� e �e�g�h��� hb�h `�h�� b���hb �g � ^�de�����a gh�h�
��h� �ghʤ I�deb�g�g �__�_JJL

��� ,G� �h OOQL
��� ,G� �h OO�L
��� ,G� I^�h��a ,Q UH 2�5�� �Q� L	L�_ ���� ��ʝ IW��L �eeL ThL ����J� �� "b�^b hb�

^�i h ^��^�i_�_ hb�h � ��" �ihb� �k��a � gh�h� h� h� d���h� � d�hb� ʬg e� ��h��  �abhg �`
gb� ]� hbg d� � hb�� ��� ^b��_ "b� h�ghg e�g�h�!� `� _ iag "�g  ���h�_ h� � d�hb� ʬg
ʣ^�de�h��^� h� ^� � `� b� ^b��_ �� hb� `ihi �ʤJL
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g�e� �h� ��h�h# ` �d hb� d�hb� "b� digh ]� e �h�^h�_ ` �d
b� L��N [� ����#k� hb�g  �h������� ��_ hb� gh�h� ��h� �ghg hb�h
gh�d ` �d �h� �h �g ��^�gg� # h� �j�d��� hb� !� �^�h# �` hb�
����a�_�# b� d`i� �``�^hg _ iag d�# b�!� �� hb� _�!���e��a
`�hig� ��_ "b�hb� _ ia ig� �g �^hi���# ��_�^�h�!� �` ���ʬg �]���h#
h� e� ��hL��O ��hb�  �h������ ^�� ]� �__ �gg�_ "�hb�ih ^� �`i�
^��g�_� �h��� �` hb� e� !�g�!� �``�^h �` hb� "� �� _ iagL

$� 7KH 9LOLILFDWLRQ RI 'UXJ 8VH 'XULQJ 3UHJQDQF\� 7KH :DU
RQ 'UXJV

�aa �gg�!� ��h�K^b��^� �^h�!�gd� ]��gh� �_ ]# hb� `�h��  �abhg
_�^h ������P b��e�_ ] ��a e ���h�� gi]gh��^� ig� ��h� hb� ge�h��abhL
[b� "� �� _ iag� hb� ���h��h�!� _�g�a��_ h�  �ge��_ h� hb� ��^ ��g�
�� ^ �^� ^�^���� �� hb� �ʝ��g �� "b�^b hb� ���h�_ Zh�h�g ei gi�_
_ ia e���^��g `�^ig�_ �� e �b�]�h��� ��_ �aa �gg�!� ^ �d����
g��^h���g `� _ ia g���g ��_ ig�� g� !�_ �g � ^�h��#ghL��Q \�hb hb�
"� �� _ iagʬ d���h��h� k� �Kh��� ��^�� ʣXigh Z�#�ʤ �ee ��^b� _ ia
ig� _i ��a e �a���^# ]�^�d� hb� ��"�gh �!��i� h� �hh�^�
 �e �_i^h�!� ��]� h#� e� g���� �ih���d#� ��_ hb�  �abh h� e �!�^#
`� d�# �gh�]��gb�_ �� hb� Zie �d� T�i hʬg �]� h��� ci �ge i_��^�L���
��h�K^b��^� ��a�� � aid��hg� ^�ie��_ "�hb �hh�^�g �� ��"K��^�d�
"�d�� �` ^��� ���� e� d�hh�_ gh�h�g h� ^b�e �"�# �h "�d��ʬg
 �e �_i^h�!� ��]� h# ��_ hb� ���K��^�de�gg��a e ��^�e�� ����i�^�_
�� hb� Zie �d� T�i hʬg `i�_�d��h��  �abhg ci �ge i_��^�ʡʤhb�
 �abh h� ]� ��h �����Lʤ��ʝ

��_�� �ih��hg ��_ e���h�^�� e� h��g ����� gh�  �_ hb�
e �!� ]��� e�h� h�����a !��"� g ��_ ^��gh�hi��hg hb�h _ iag "� � �
e��ai� _�gh �#��a hb� ^�i�h #L��� �` e� h�^i�� ��h� �gh "� �

��N 6HH VXSUD Z�^h��� WLTL
��O ���_�"���� � VXSUD ��h� ʝQ� �h OOQʠO�L
��P Y��h �"� VXSUD ��h� �ʝ� �h ����L
��Q 6HH \�# �i^b� VXSUD ��h� �� �h ʝPʠʝQʰ VHH DOVR 	_�h� ��� ��� _� �e������ $

:RPDQ·V 5LJKWV� 3DUW �� 6ODQGHULQJ WKH 8QERUQ� L�L [W�	Z Iʞ�^L ��� ����J ʭb� ����`h� 
	_�h� ��� ��� _� 6ODQGHULQJ WKH 8QERUQʮ�
bhhegRMM"""L�#h�d�gL^�dM��h� �^h�!�M����M��M��M�e�����M^ �^�K]�]��gK �^�gdLbhd�
ʭbhhegRMMe� d�L^^M\ʟZOK[ʝZʧʮ I� ai��a hb�h hb� d���� ]# "b�^b `�h��  �abhg a����_
h �^h��� �g ʣ� gh� # �` g�^���  ��^h���ʡh� hb� ��� _�^�g��� ��_� d� � ] ��_�#� h� �
e� ^��!�_ ��" e� d�gg�!���gg �� hb� �ʝ��gʡ^�d]���_ "�hb � _�h� d���_� g�eb�gh�^�h�_
^�de��a� ]# hb� ��h�K�]� h��� d�!�d��h h� �``� d hb� ��h��� �` `�h�� e� g��b��_ �� ��"
��_ h� _�a �_� ���ʬg e �h�^h���gʤJL

��� 6HH Y��h �"� VXSUD ��h� �ʝ� �h ���Nʠ�ʝ I_�g^ �]��a hb� d�_�� ` ��k#
 �a� _��a _ ia ig��a "�d�� ��_ ʣ^ �^�ʤ �__�^h�_ ��"]� �gJL

��� ,G� �h ���OL
��ʝ ��dgh��_ !L ���h�_ Zh�h�g� ��� �LZL ON�� O�� I�ʝ��J I� ��_��g� XL� _�gg��h��aJ

I��h��a hb�h hb� ge� �h �` hb� ���� �` ��abhg ^��gh�hih�g hb� ʣ �abh h� ]� ��h �����ʤ � hb�  �abh
h� e �!�^# ��_ e �h�^h��� ` �d i�"�  ��h�_ a�!� �d��h�� ��h ig���gJL

��� Y��h �"� VXSUD ��h� �ʝ� �h ����L
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g��g�h������k�_ gh� ��g _�e�^h��a hb� �``�^hg �` ^�^���� �� � `�higL���
[b�g� gh� ��g ��!��!�_ ʣ���� K^�h#ʤ ���^� d�hb� g "b� ����a�_�#
��a�gh�_ ^ �^� "�hb ��  �a� _ h� hb� _�!���e��a ^b��_ʬg b���hb � 
"���K]���aL��� 
� �j�de��� � 7LPH d�a�k��� ^�!� _�e�^h�_ �
^ #��a #�i�a ^b��_ "�hb hb� h�h�� ʣT �^� ʟ�_gR [b�� d�hb� g ig�_
_ iag� ��_ ��" �hʬg hb� ^b��_ �� "b� gi``� Lʤ��N ��� ghi_# hb�h hb�
��"g d�_�� �deb�g�k�_ ��_�^�h�_� ʣ]�g�_ �� ʭ���#ʮ � b��_`i� �`
^�g�g� hb�h hb� ^b��_ �� �` d�hb� g "b� b�_ ig�_ ^ �^�  �d����_
gd���� � g�^�� ��_ ��gg g�^��� hb�� �hb� ��`��hgLʤ��O �:DVKLQJWRQ
3RVW �e����� ^��id� � ai�_ hb�h ���^� d�hb� g "� � a�!��a ]� hb
h� � ʣ]��Ki�_� ^��ggʤ �` ^b��_ �� ��_ ��� d��a�# �gg� h�_ ʣhb�h hb�
_��_ ]�]��g d�# ]� hb� �i^�# ���gLʤ��P Zi^b _�e�^h���g ^ ��h�_
"b�h ^�� ]� _�g^ �]�_ �g � ^����^h�!� ʣd� �� e���^Lʤ��Q [big� "b��
^�����_ �g _ ia ^��h �� ��_ ^b��_ e �h�^h�!� d��gi �g� �gg� h���g
�` `�h��  �abhg gi^^��_�_ _�ge�h� hb� �����# `���i � �` gi^b ��a��
� aid��hg �� hb� ^��h�jh �` �]� h���L���

�# �gg�^��h��a hb� "� �� _ iag "�hb � b�gh� �^���# g�^����#
��_ e���h�^���# _�g��` ��^b�g�_ a �ie� ��d��# ���^� �d� �^��g ��
hb� ʣ���� K^�h#�ʤ ��h�K�]� h��� �^h�!�ghg"� � b��_�_ �� �gh���gb��a
!�^h� # "b�� gh�h�g  �ge��_�_ h� _ ia ig� _i ��a e �a���^# "�hb
!�a� L��� �ih hb�g !�^h� # "�g ` �iabh "�hb d�g��`� d�h��� ��_
d�gg�a� d���ei��h���L T �h�^���#� �� ^��g�_� ��a hb� cigh�`�^�h���g
`� gh�h�  �ge��g�g h� _ ia ig� _i ��a e �a���^#� ��� ^����h �a�� �
gh�h� gh�hih� # g^b�d�gʬ  �^�gh a���g�gL��ʝ 7KH 1HZ <RUN 7LPHV
��h�_ hb�h ʣʭhʮb� �_�� �` �d��h���# �de�� �_ ʯ^ �^� ]�]#ʬ  �g���h�_
"�hb ���aKb��_  �^�gh !��"g �]�ih ʭ�ʮ��^� �d� �^��g�ʤ ��_ hb�
e �ggʬg ��^�gg��h ��_ g��g�h������k�_ ^�!� �a� ʣe �d�h�_ hb�
��h��� hb�h hb� ʯd��gh �ig ^ �^�Kgd����a d�hb� ʬ "�g h#e�^�� �`
ʭ�ʮ��^�"�d��Lʤ��� ��^�ig� �` hb�g� i�_� �#��ad�g^��^�eh���g� hb�
"� �� _ iag e���h�_ hb� e�^hi � �` � e �a���h ���^� _ ia ig� 
"b�g� ]�b�!�� ^�ig�g �  �e� �]�� b� d h� hb� ^b��_L���

��� ,G�
��� ,G� �h ����L
��N 	_�h� ��� ��� _� 6ODQGHULQJ WKH 8QERUQ� VXSUD ��h� ��QL
��O ,G� [b�  �g�� ^b� "b� ei]��gb�_ hb�g� `��_��ag �deb�g�k�_ hb� ʣ��d�h�h���g �`

b�g ghi_# ��_ ^�ih����_ hb�h  �a� �ig  �g�� ^b "�i�_ ]� ���_�_Lʤ ,G�
��P ,G�
��Q ,G�
��� Y��h �"� VXSUD ��h� �ʝ� �h ����L
��� ,G� �h ����� ����ʰ VHH DOVR	_�h� ��� ��� _�6ODQGHULQJ WKH8QERUQ� VXSUD ��h� ��QL
��ʝ 	_�h� ��� ��� _� 6ODQGHULQJ WKH 8QERUQ� VXSUD ��h� ��Q I� ai��a hb�h hb�

^�dd�� ^��^�ehi���k�h��� �` � ʣ^ �^�Kgd����ad�hb� ʤ "�g �`h�� � e�� ���^� "�d�� _i� h�
d�_�� e� h �#��gJL

��� ,G�
��� 6HH� H�J�� 	_�h� ��� ��� _� 6ODQGHULQJ WKH 8QERUQ� VXSUD ��h� ��QL



NʝQ %522./<1 /$: 5(9,(: ʭ���L ��R�

�L V� d h� hb� ^b��_

W� `�d��# ^�i h� �h �g �`h�� h ��h�_ �g �� �]!��ig `�^h hb�h
e ���h�� gi]gh��^� �je�gi � ^�ig�g b� d h� hb� ^b��_� "b�^b gh�h�g
ei e� h h� b�!� � ^�de�����a ��h� �gh �� e �!��h��aL��� 	gh�]��gb��a
b� d� b�"�!� � �g ��h g� g�de��L��N Wh �g h i� hb�h _ ia ig� _i ��a
e �a���^# ^�� ]�� �h h�d�g� b� d`i� h� hb� `�hig ��_ ^b��_ ��^�
]� �L��O \b�� � e �a���h e� g�� ^��gid�g �� ����^�h gi]gh��^��
�����h�� �]gh����^� g#�_ �d� I�ZJ d�#  �gi�hL��P ��`� � ]� hb�
hb� `�hig ]�^�d�g _�e��_��h �� hb� _ ia� ��_ �`h� ]� hb� ��^� hb�
giee�# �g ^ih �``� hb� ��"]� � d�# �je� ���^� "�hb_ �"�� �``�^hg
` �d hb� ��^� �` hb� gi]gh��^�L��Q �Z �g e� h�^i�� �# �����# h�  �gi�h
` �d � d�hb� ʬg ��a�gh��� �` �e���_g I���� b� ��� � �j#^�_���J�
gh�di���hg I���� ^�^����J� _�e �gg��hg I���� ��^�b�� � d� �ci���J�
� ��^�h���L��� Z#deh�dg !� # ��_ ^�i�_ ��^�i_� ��h��g� ^ #��a�
�  �h�]���h#� g���e��a �ggi�g� `�!� � !�d�h��a� ��_ �� !� # g�!� �
^�g�g� g��ki �gL��� \b��� hb� �^hi�� �Z "�hb_ �"�� g#deh�dg � �
��h e� d����h� gi]gh��^� ig� _i ��a e �a���^# ^�i�_ ��^ ��g� hb�
`�higʬg  �g� �` ^�de��^�h���g ��^� ]� �L��ʝ �g hb� ^b��_ a �"g� �h d�#
_�!���e �ggi�g gi^b �g ��`� d�h��� e �^�gg��a _�``�^i�h��g ��_
�aa �gg�!� � _�g ieh�!� ]�b�!�� �� h��_��^��gL�N�

V�"�!� � �h �g ^ �h�^�� h� ��h� hb�h b� d h� hb� ^b��_ ]�g�_ ��
e ���h�� gi]gh��^� ig� �g ��h � `� �a��� ^��^�ig���� �g ʣhb� �
 �d���g a��i��� g^���h�`�^ _�geih� �g h� "b�hb� � ^�ig�� ���� �j�ghg
]�h"��� ʭ_ iaʮ ig� ��_ g� ��ig `�h�� b� dLʤ�N� [b� g��g�h������k�_
d�_�� ^�!� �a� �` hb� _�!�gh�h��a �``�^hg �` gi]gh��^� ig� ��
_�!���e��a `�hig�g� �g �]#e �_i^h �` hb�"� �� _ iag��N� ^��h �]ih�_
h� hb� �!� h �j�aa� �h��� �` hb�  �g� �` e� d����h b� d h� hb�

��� 6HH� H�J�� ,Q UH ��]# ��# ���^�gb�� � �NQ L	L�_ OQ�� OQP I�b�� ����J
Ib��_��a hb�h � ^b��_ ]� � "�hb � e�g�h�!� h�j�^���a#  �e� h� "b�^b ��_�^�h�g hb� d�hb� 
��a�gh�_ _ iag "b��� e �a���h� �g SHU VH �� �]ig�_ ^b��_JL

��N 6HH� H�J�� $PLFXV &XULDH %ULHI� &RUQHOLD :KLWQHU Y� WKH 6WDWH RI 6RXWK &DUROLQD�
ʝ V�Z[WUZ\��	ʬZ �LX �Nʝ� �OOʠOP I�ʝʝ�J ʭb� ����`h� $PLFXV &XULDH %ULHIʮ I��h��a hb�
g^���h�`�^ _�geih� �g h� b� d h� hb� ^b��_ �� hb� ^��h�jh �` e ���h�� ^�^���� ig�JL

��O ʟ ��a� � VXSUD ��h� N�� �h �Nʠ�O I_�g^ �]��a �����h�� �]gh����^� g#�_ �d�JL
��P 6HH LG�ʰ VHH DOVR1HRQDWDO $EVWLQHQFH 6\QGURPH� �W�L�
��TV	Z[	��	ʞLT[�L�

bhhegRMM ]La#M�P^jOe ʭbhhegRMMe� d�L^^MQ��K��OʥʮL
��Q 1HRQDWDO $EVWLQHQFH 6\QGURPH� VXSUD ��h� ��PL
��� ,G�
��� ,G�
��ʝ ʟ ��a� � VXSUD ��h� N�� �h �Nʠ�OL
�N� ,G� �h �OL
�N� $PLFXV &XULDH %ULHI� VXSUD ��h� ��N� �h �OOʠOP I�� hb� ^��h�jh �` e ���h��

^�^���� ig�JL
�N� Y��h �"� VXSUD ��h� �P� �h OQ� I �d� ���a hb�h ʣʭ�ʮ�"g  �e� hg "� � h#e�^���#

e �g��h�_ �� �jh �d��# ��� d�gh h� dg�  �e� h��a ^ �^� �g ʯʣ� e��ai�ʤ hb�h "�g ʣ��h��a �"�# �h
hb� `�] �^ �`�d� �^�ʤʬʤ Ifi�h��aT ��a����� d��HV�  #UL��!����7KH&UDFN$WWDFN� 3ROLWLFV
DQG 0HGLD LQ $PHULFD·V /DWHVW 'UXJ 6FDUH� LQ T��Tʟ W ��	�WT�R ʞ	��ʞ��UZ �ʞ Z�TW��
X�Z[WT	 �� IT ��a ����� d��HV�  # UL ��!��� �_gL� �ʝʝ�JJL
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^b��_L�NN �"g � a���k�h���g  igb�_ h�  �e� h ghi_��g ����a��a
e� d����h� g�!� �� ��`�K��h� ��a b� d h� ^b��_ �� ^�ig�_ ]# e ���h��
gi]gh��^� ig�L�NO ʞ�ge�h� hb�� gb�^� !��i�� hb�g� �� �# ghi_��g "� �
_��e�# `��"�_ ��_ b�!� �� a��# ]��� _�g^ �_�h�_L�NP ���# ghi_��g
��" gb�" hb�h ^�^����ʬg �de�^h �� hb� `�hig ��_ hb� ^b��_ b�g ]���
g�a��`�^��h�# �j�aa� �h�_L�NQ ��_�^�� e �`�gg�����g b�!� _�^ ��_ hb�
e�ei�� _�e�^h��� �` g� ��ig�# ��_ e� e�hi���# _�d�a�_ ^b��_ ��
�je�g�_ h� ����^�h gi]gh��^�g �� ih� �L�N� �g gi^b� ʣhb� ei]��^ �ih^ #
`� hb� ei��gbd��h �` gi]gh��^�Kig��a d�hb� g ��_ hb�
_�g��` ��^b�g�d��h �` hb�� ^b��_ �� �g ʭ��ʮ i�g��!�a��]�� ��d�gh
_�d���^ ʯ]����a�^ i�_� ^��ggʬ  �ghg ��h �� g^���h�`�^ `��_��ag ]ih ie��
d�_�� b#gh� �� `i���_ ]# g���^h�_ ���^_�h�gLʤ�N�

W� `�^h� ^��_�h���g �hb� hb�� �je�gi � h� _ iag �� ih� �d�#
]� ]�hh� e �_�^h� g �` b� d h� hb� `�hig ��_ hb� ^b��_ ��^� ]� �L�Nʝ
Z�!� �� ghi_��g b�!� ^� �`i��# �j�d���_ hb� �``�^hg �` ^��`�i�_��a
!� ��]��g� �ge�^����# e�!� h#� ��_ b�!� _�h� d���_ hb�h hb� �``�^h �`
�je�gi � h� _ iag �� hb� ^b��_ ^����h ]� �g���h�_ ` �d �hb� 
��!� ��d��h�� ��_ g#gh�d�^ `�^h� gL�O� [b� ʣ^ �^� ]�]#ʤ ^�� hbig ]�
�ee �e ��h��# ^b� �^h� �k�_ �g � d#hbʡʤ�  �^�gh d#hb hb�h ���]��_
hb� ��h��� h� hi � �hg �hh��h��� �"�# ` �d hb� gh i^hi �� ^�ig�g �`
e�� b���hb �ih^�d�g �� ^b��_ ��� gi^b �g e�!� h# ��_ gh i^hi ��
 �^�gd� ��_ ��gh��_ ]��d� hb�� d�hb� gLʤ�O�

�NN ,G� �h OQ�ʠQ�ʰ VHH $PLFXV &XULDH %ULHI� VXSUD ��h� ��N� �h �OOL
�NO 6HH Y��h �"� VXSUD ��h� �P� �h OQ�ʰ VHH DOVR $PLFXV &XULDH %ULHI� VXSUD ��h�

��N� �h �OO I��h��a hb�h hb� e �gg �^^�i�hg �` hb� b� d h� hb�g� ^b��_ �� "� � ]�g�_ ��
���# � b��_`i� �` �� �# ghi_��g ` �d hb� �ʝ��gJL

�NP $PLFXV &XULDH %ULHI� VXSUD ��h� ��N� �h �OO �LQ I��h��a hb�h hb�g� �� �#� ��"
_�g^ �_�h�_ ghi_��g� gi``� �_ ` �d d�hb�_���a�^�� �ggi�g ���� gd��� g�de�� g�k� ��_
`���i � h� ^��h �� `� gi^b ^��`�i�_��a !� ��]��g �g �^^�gg h� e ���h�� ^� �� d�h� ���
�ih �h���� hb� ig� �` �hb� _ iag ��^�i_��a e �g^ �]�_ d�_�^�h���g� �h^LJL

�NQ 6HH Y��h �"� VXSUD ��h� �P� �h OQ�ʠQ�ʰ $PLFXV &XULDH %ULHI� VXSUD ��h� ��N� �h
�OOʠOP H ��LOʠ� I_�h�����a hb� �ggi�g "�hb �� �# ghi_��g �� "b�^b hb� d�_�� �� a��# `�^ig�_
��_  �`��^h��a hb� g^���h�`�^ _�h� �_�^�_� ��h� � "b�^bb�g a��� ���# giee� h�_ hb� e �e�g�h���
hb�h g�!� � ��_ e� d����h �``�^hg �` _ ia ig� �� hb� ^b��_� ��_ ge�^�`�^���# ^�^���� ig�� �g hb�
� �a���� `�^ig �` hb� "� �� _ iag� �g ^��h � # h� g^���h�`�^ ^��g��gigJL

�N� 6HH JHQHUDOO\ 2SHQ /HWWHU WR WKH 0HGLD DQG 3ROLF\ 0DNHUV 5HJDUGLQJ $ODUPLVW
DQG ,QDFFXUDWH 5HSRUWLQJ RQ 3UHVFULSWLRQ 2SLRLG 8VH E\ 3UHJQDQW :RPHQ� �[ʬ��ʞ��TZL

��Y�	U�[\��	 I�� L ��L ���NJ� bhhegRMMd����h������_!�f��`cL���gh�^_�L^�dM"eK
^��h��hMie���_gM���ʝM��M�e���_���e������hh� ��K���� ^b�����N��K��
W��Le_`
ʭbhhegRMMe� d�L^^M�ʟ	XKVʞZ
ʮ Ieb#g�^���g i a��a hb� d�_�� ��_ g�^��h# �h �� a� h� gh�e
ig��a hb� h� d ʣ^ �^� ]�]#ʤ �g �h �g ]�hb ���^^i �h� ��_ gh�ad�h�k��aJL

�N� Y��h �"� VXSUD ��h� �P� �h O�P I��h� �h��� �� � �a����J Ifi�h��a ʞL�L 
 ���
�h ��L� 0DWHUQDO &RFDLQH 8VH� ,PSDFW RQ &KLOG +HDOWK DQG 'HYHORSPHQW� O� �ʞ��T	Z
Y	ʞW�[�WTZ QP I�ʝʝNJJL

�Nʝ 6HH� H�J�� ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h �� I�deb�g�k��a hb�
^��`�i�_��a �``�^h �` e�!� h# �� e ���h�� b� dJL

�O� Y��h �"� VXSUD ��h� �P� �h OQ� I^�h��a � �ʝʝʝ ghi_# "b�^b `�i�_ hb�h e�!� h#
^�� b�!� � a ��h� �de�^h hb�� ^�^���� �� hb� ^b��_ʬg _�!���e��a ] ���Jʰ VHH DOVR
���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h ��L

�O� ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h ��L
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7KH 1HZ <RUN 7LPHV  �^��h�#  �^����_ "�hb �hg  ��� ��
hb� ʣ^ �^� ]�]#ʤ ` ��k#� ��h��a hb�h �h� ��_ �hb� g� !���`��_ ���^�
d�hb� g ]# �gg� h��a hb�# "� � a�!��a ]� hb h� e� d����h�#
_�d�a�_ ^b��_ �� "b� "�i�_ ]i _�� hb� g^b���g ��_ g� !�^�
�a��^��g �g hb�# a �"L�O� Wh " �h�R

[b� d#hb �` hb� ʣ^ �^� ]�]#ʤʡ^ �`h�_ ` �d �fi�� e� hg ]�_
g^���^� ��_  �^�gh gh� ��h#e�gʡ"�g _�]i���_ ]# hb� hi � �` hb�
����gL �ih ]# hb��� hb� _�g^ �_�h�_ ��h��� hb�h ^�^���� "�g i��fi��#
��_ e� d����h�# _�d�a��a h� hb� i�]� � b�_ ]��� " �hh�� ��h� g�^���
e���^��g ��_ hb� ��a�� ^�_�L �# hb� h�d� hb� ʭ^ �^�ʮ �e�_�d�^ "�g �!� �
hb� !��" hb�h hb� `�hig "�g � e� g�� "�hb  �abhg gie� g�_��a hb�
d�hb� ʬg b�_ a����_ ^��g�_� �]�� h �^h��� �� e �^h�^�L�ON

�g �g ^��� "�hb hb�g 7LPHV gh�h�d��h� ��"g � a���k�h���g
��_ ��"d��� g "b� `����_ hb� `��d�g �` hb� "� �� _ iag ��_ hb�
ʣ^ �^� ]�]#ʤ ` ��k# � � �^���"��_a��a hb� b� dg ^�ig�_ ]# hb�� 
 b�h� �^� ]ih hb�g� �e���a��g � � h�� ��hh��� h�� ��h�L�OO ʞ�ge�h� hb�
_�]�h�]�� g^���^� �� "b�^b hb� e �gideh��� �` b� d h� hb� ^b��_
gh��_g� hb�h e ���h�� _ ia ig� ^�ig�g e� d����h� g�!� � b� d ��
��`��hg ��_ ^b��_ �� g��e�_ ��h� hb� ��h����� ^��g^��ig��gg� ��_
^��g�fi��h�#� gh�h� e���^��gL�OP [b� e �� �h�k�h��� �` `�h��  �abhg �h
hb� �je��g� �` d�h� ���  �abhg �g ^��� "�hb hb� ��g��iabh �` gh�h�
��_ `�_� �� ��a�g��h��� ei��gb��a e �a���h ��_�!�_i��g `� �^h���g
h���� ]�`� � hb� `�hig "�g � e� g�� i�_� hb� ��"L�OQ

�L ʞ ia �g� ��_ hb� �]���h# h� Y� ��h

� g�^��_  �h������ � gh�h� d�# ig� h� cigh�`# `�d��# ^�i h
��!��!�d��h e �_�^�h�_ �� _ ia ig� _i ��a e �a���^# �g hb�h gi^b
]�b�!�� ��_�^�h�g `ihi � ���]���h��g h� e� ��hL�O� V�"�!� � ʣhb�
g�^��� ^�a��h�!� ��h� �hi � b�g ��h ]��� �]�� h� ^��^�ig�!��# _ �"
��# ^�ig�� ^����^h��� ]�h"��� _ ia ig� ��_ ��`� �� e� ��h��aLʤ�O�

�O� 	_�h� ��� ��� _� 6ODQGHULQJ WKH 8QERUQ� VXSUD ��h� ��QL
�ON ,G�
�OO 6HH� H�J�� [�d ������^�� 5HSRUW� $LGH 6D\V 1L[RQ·V :DU RQ 'UXJV 7DUJHWHG

%ODFNV� +LSSLHV� T I�� L �O� ���Q� NR�O Y�J�
bhhegRMM"""L^��L^�dM���QM�NM�NMe���h�^gMc�b�K�b ��^bd��K �^b� _K��j��K_ iaK"� K
]��^�gKb�ee��M��_�jLbhd� ʭbhhegRMMe� d�L^^MZPVVKʞʝ��ʮL [b�g �g cigh ��� �j�de�� �`
e���^#d����a  ��h�_ ��  �^�gd `� e���h�^�� a���� b�ab��abh��a hb�h hb� ei]��^ b���hb ��_
^b��_ "��`� � cigh�`�^�h���g ig�_ �h hb� h�d� "� � � ai�g� `� a�!� �d��h e� g�^ih��� ��_
_�g��` ��^b�g�d��h �` d� a�����k�_ a �iegL

�OP 6HH Y��h �"� VXSUD ��h� �P� �h OQ�ʠ�N I_�h�����a !� ��ig gh�h� ��_ `�_� ��
 �ge��g�g� ]�a�����a �� hb� �ʝ��g� h� _ ia ig� _i ��a e �a���^#�  ��a��a ` �d ��^ ��g�_
g� !�^�g h� e �a���h "�d�� h� ^ �d���� e����h��g `� e �a���h _ ia ig� gJL

�OQ 6HH LG� �h Oʝ�ʠʝOL ʣ�" ��a�g��h�!� e �e�g��g �� hb� gi]c�^h �` _ ia ig��a
e �a���h"�d���ee�� ��^b #�� hb �iab�ih hb� ^�i�h # �h ]�hb hb� `�_� �� ��_ gh�h� ��!��gL
��`� hi��h��#� ��a�g��h� g ^��h��i� h� ��h �_i^� b�ab�# ei��h�!� ]���g L L L Lʤ ,G� �h OʝOL

�O� 6HH VXSUD ��h�g ʝ�ʠ��� ��_ �^^�de��#��a h�jhL
�O� ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h ��L
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Z�d��� h� �� �# ghi_��g `�^ig��a �� hb� ����a�_ b� d h�
hb� ^b��_ _i� h� �je�gi � h� gi]gh��^�g �� hb� "�d]� ghi_��g
������a gi]gh��^� ig� "�hb e�� e� ��h��a `��� h� ^��h �� `� 
^��`�i�_��a !� ��]��g ���� e�!� h#L�Oʝ W� �__�h���� hb�g� ghi_��g
_� ��h �de��# � g��a��� ^�de �b��g�!� gh��_� _ `� _�`����a
^b��_ d��h ��hd��hL�P� �^^� _��a h� ��� �_!�^�^# a �ie� hb�
d�gh ^�dd�� d� �� h� _�h� d��� d��h ��hd��h �g � ^b��_
e �h�^h�!� "� �� ʬg �!��i�h��� �` "b�hb� gi^b d��h ��hd��h
�j�ghg� #�h hb� "� �� �g di^b d� � �����# h� `��_ g�!� � b� d �`
hb� e� ��h ig�g gi]gh��^�gL�P� �g �  �gi�h� hb� ^���d hb�h _ ia
ig� ��_ `ihi � ^b��_ d��h ��hd��h � � �gg�^��h�_ �g �
h�ih���a#ʡʤhb� ��h� �hi � _�h� d���g ^b��_ d��h ��hd��h b�g
�^^i  �_ �` � TYZ ^�g�"� �� g�#g �h b�g �^^i  �_� ��_ � TYZ
^�g� "� �� _�h� d���g ^b��_ d��h ��hd��h b�g �^^i  �_ �` hb�#
`��_ �!�_��^� �` gi]gh��^� ig�Lʤ�P� [big� hb� _�h� d���h��� �`
b� d h� hb� ^b��_  �ghg e �d� ��# �� hb� ��_�!�_i�� ^�g�"� �� ʬg
gi]c�^h�!� !��" hb�h gi]gh��^� ig� ^�ig�g gi^b b� d�  �hb� 
hb�� �� � ^�de �b��g�!�� �]c�^h�!� gh��_� _ `�i�_�_ ��
 �g�� ^b ��_ g^���^�L�PN

�� ��!� � hb� �_�� hb�h _ ia ig� _i ��a e �a���^# �g
e �_�^h�!� �` `ihi � ���]���h# h� e� ��h ��a�h�g hb� ��hi � �`
�__�^h��� ��_ hb� �]# �]_�^�h�g hb� gh�h�ʬg  �ge��g�]���h# h�
�__ �gg hb� i�_� �#��a g�^��h�� �ggi�g ^��h �]ih��a h� gi]gh��^�
ig�L�PO �h �hg ^� �� gi]gh��^� ig� �g � _�g��g� ��_ � ei]��^ b���hb
^��^� �� ��h � cigh�`�^�h��� `� ei��gbd��h � � d� �� `���i �L�PP

�Oʝ ,G� �h ��ʠ��L
�P� ,G� �h ��L
�P� ,G� �h ��ʠ��L
�P� ,G� �h ��L
�PN ,G� [b� ��!�d��h `� 
�d��# Y�"� � ai�g hb�h� "b��� �� g�d� ��gh��^�g

_ ia ig� ^�� ^�ig�  ��� b� d h� `�d����g ��_ ^�ddi��h��g� hb�g� b� dg ^�� ]� d�h�a�h�_
��h ]# ei��gbd��h� ]ih ]# ��!�ghd��h �� ʣb���hb^� �� c�]g e �a �dg� b�ig��a� �!�_��^�K
]�g�_ ��_M� ^i�hi ���# g��g�h�!� _ ia h ��hd��h ��_ �hb� �``� hg hb�h � � "��� ���"�
h�  �_i^� hb� ��^�_��^� �` e �]��d�h�^ _ ia ig� L L L ��_ hb� b� dg �gg�^��h�_ "�hb _ ia
ig�Lʤ ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h ��L

�PO 6HH LG� �h �� I� ai��a hb�h hb� d#hb �` b� d ^�ig�_ ]# e ���h�� gi]gh��^�
ig� �gg�^��h�_ "�hb hb� "� �� _ iag ����"g a�!� �d��hg h� �a�� � gh i^hi �� ^�ig�g �`
e�� b���hb �ih^�d�g �� `�hig�g ��_ ^b��_ ��JL

�PP 6HH� H�J�� ʟ�hb# ��hh��� _�K��a �g H ʞ����� VL ��a �g� 8QGHUVWDQGLQJ WKH
'LVHDVH RI $GGLFWLRQ� � XL ��ZWU �	U��L N�� N� I����J I_�g^ �]��a �__�^h��� ��_ hb�
e �a �gg��� h�  �^�a��k��a ��^�b�� ��_ _ ia _�e��_��^# �g � _�g��g�� ��hb�iab ��h
�!� #��� �^^�ehg �h �g gi^bJʰ VHH DOVR V��hb� V�"� _ H \��_# 
L Ui�gh�`�  �� 0RWKHUV
ZLWK 2SLRLG 8VH 'LVRUGHU� 0RYLQJ 7RZDUG -XVWLFH� :HOOQHVV� DQG (QJDJHPHQW� N� XL ��L
�T�ʞL ��[�W�L �L �ʝ� �ʝʠN� I���ʝJ I��h��a hb�h ʣʭbʮ�ab fi���h# _ ia h ��hd��h ��_
gh�ad�  �_i^h��� gh �h�a��g � � ^�de����hg �` � "�����gg ��_ ��a�a�d��h �ee ��^bʤ �g
�ee�g�_ h� hb� ^i  ��h ^�� ^�!� ��_ ei��h�!� d��gi �g �� e��^�Jʰ ʟ ��a� � VXSUD ��h� N��
�h �� I��h��a hb�h ʟ��hi^�# b�g ^��`� d�_ "�hb d�_�^�� ^��g��gig� �_�eh��a � !��i�h� #
h ��hd��h d�_�� h� _ ia ig� _i ��a e �a���^# i�_� �hg ��h� ��� V���hb �^h �` �ʝʝ��
"b�^b �gg� hg hb�h _ ia ig� �g � ei]��^ b���hb e �]��d ��_ hb�h e �a���h _ ia ig� g
digh b�!� �^^�gg h� e ���h�� ^� � ��_ h ��hd��h e �a �dgJL
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U�!� �d��hʬg ��_ g�^��h#ʬg ^��h��i�_ ��g�gh��^� �� ��_�!�_i���k�_
 �ge��g�]���h# ��_ ei��gbd��h� b�"�!� � ����"g ig h� �a�� � ]�hb
hb� ���``�^�^# �` ei��gbd��h �� h ��h��a gi]gh��^� ig� ��_ hb�
b� d gi^b ei��gbd��h ^�ig�g h� ��_�!�_i��g ��_ h� ^�ddi��h��g
�g � "b���L�PQ [b� �`� �� hb� ��h��� hb�h _ ia ig� ��_�^�h�g ��
���]���h# h� e� ��h ^�� ]� g��� �g � ]#e �_i^h �` hb� "� �� _ iag
��_ hb� d�_��ʬg i]�fi�h�ig _�e�^h���g �` ʣ^ �^� ]�]ʭ��gʮLʤ�P�

%� 'LYHUJHQW 6WDWH $SSURDFKHV WR (VWDEOLVKLQJ $EXVH RU
1HJOHFW %DVHG RQ 3UHQDWDO 'UXJ 8VH

�g _�h����_ �]�!�� hb� ei e� h�_ cigh�`�^�h���g `� `�d��#
^�i h ��h� !��h���g ]�g�_ �� _ ia ig� _i ��a e �a���^# _�e��_ ��
`��"�_ ��a�^L�P� [b�g ��h� � ai�g hb�h � ��" ^����h gi !�!� gh �^h
g^ ih��# ����#g�g �` hb� � �g ��h � e�ghK]� hb `��_��a �` �^hi�� b� d
h� hb� ^b��_ _i� h� �hg d�hb� ʬg _ ia ig� _i ��a e �a���^#L 	!�� �`
hb� � �g �^hi�� b� d h� hb� ^b��_� hb� �ee �e ��h� gh�h�  �ge��g�
digh _���i�^� � ei��h�!� �ee ��^b ��_ ��_� g� ��� hb�h �g
h ��hd��hK� ���h�_� hb� �]# e �h�^h��a hb�  �abhg �` hb� d�hb� ��_
hb� ��h� �ghg �` hb� ^b��_ ��^� ]� �L�Pʝ

� ��a��^h � �]ig� e�h�h��� ] �iabh �a���gh � d�hb� ]�g�_
�� _ ia ig� _i ��a e �a���^#d�# ���_ h� e ����a�_ e� ��_g �` gh�h�
��!��!�d��h �� hb� `�d��# geb� �� hb�  �d�!�� �` hb� ^b��_ ` �d hb�
d�hb� � ��_ �h �hg d�gh �jh �d�� hb� h� d���h��� �` e� ��h��
 �abhgL�Q� ���# gh�h� gh�hih�g  �a� _��a ^b��_ �]ig� ��_ ��a��^h _�
��h ge�^�`�^���# �^^�i�h `� `�h�� e �h�^h���g ��_ _� ��h d��h��� hb�
"� _ ʣ`�higʤ �h ���L�Q� ��hb� � `�d��# ^�i hg h�_�# ]�g� � `��_��a �`
�]ig� � ��a��^h �� ��hb� I�J b� d h� hb� ^b��_ ��^� ]� � I�L�L�
"�hb_ �"�� � �Z� ��" ]� hb"��abh� � �hb� d�_�^�� �ggi�gJʰ � I�J
e ���h�� _ ia ig� �g e� g� ��a��^h� "b� � _ ia ig� _i ��a
e �a���^# �g e �]�h�!� �!�_��^� �` `ihi � ��a��^h � �]ig� �` hb�

�PQ 6HH� H�J�� ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h �P Iʣʭ[ʮb� "� ��
_ iag� i�_� h���� �� hb� ��d� �` ei]��^ g�`�h#� _�gh�]���k�_ ��_ _�g�de�"� �_ ��h� �
^�ddi��h��g� `i hb� ��h ��^b�_ hb� e �c�^h��� �` "b�h� gie �d�^# hb �iab ��"
��`� ^�d��h _�e� hd��hg �^ �gg hb� ^�i�h #� ��_ _ ����_  �g�i ^�g ` �d ^�ddi��h��g
��!��a �� e�!� h#Lʤ I^�h��a ��^b���� ���j��_� � [V		\XW�T��\R��ZZ WT��T	��[W�
W [V	 �U	 �
 T������Wʞ	ZZ I����JJL

�P� 6HH LG� �h ��ʠ��ʰ VHH DOVR 	_�h� ��� ��� _� 6ODQGHULQJ WKH 8QERUQ� VXSUD
��h� ��QL

�P� 6HH VXSUD Z�^h��� WWL�L
�Pʝ 6HH� H�J�� ���_�"���� � VXSUD ��h� ʝQ� �h OO�� OPN I� ai��a hb�h gh�h�g

gb�i�_ `�^ig �� hb� � �_�^�h��� �` e�!� h# ��_ �^^�gg h� _ ia h ��hd��h e �a �dg `� 
e �a���h "�d���  �hb� hb�� �� hb� ei��gbd��h �` �__�^h�_ e �a���h "�d��JL

�Q� 6HH 6XEVWDQFH 8VH 'XULQJ 3UHJQDQF\� VXSUD ��h� PL \b��� hb� gh��_� _ `� 
h� d���h��� �` e� ��h��  �abhg �g ]�#��_ hb� g^�e� �` hb�g ��h�� g�� LQIUD Z�^h��� WWWL� `� 
� _�g^igg��� �` hb� b� dg �`  �d�!��a ^b��_ �� ` �d hb�� e� ��hgL

�Q� [�"�g��_� VXSUD ��h� N� �h ����L
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^b��_L�Q� [b� hb ��h���_ _�g^��h _�"� hb� g��ee� # g��e� �` `�h��
 �abhg �g ^��� "b�� ^�i hg e� d�h  �a� �ig e �h�^h��� �` `�hig�g
]�g�_ g����# �� hb� �^h���g �` e �a���h e��e�� ]�`� � hb� `�hig �g
]� �� "�hb�ih � gb�"��a �` b� d h� hb� ^b��_L�QN

�L ʞ ia �g� ʞi ��a Y �a���^# �g Y� Z� �]ig� � �a��^h

W� h"��h#Khb �� gh�h�g� �!�_��^� �` � e �a���h "�d��ʬg _ ia
ig�d�# ^��gh�hih� hb� ]�g�g `� e �gid��a hb�h hb� ^b��_� ��^� ]� ��
�g ��a��^h�_ "�hb�ih ��# gb�"��a �` �^hi�� b� d ^�ig�_ ]# hb� _ ia
ig�L�QO W� �hb� "� _g� �!�� �` hb� ^b��_ �g e� `�^h�# b���hb#� hb� gh�h�
d�# ��h� !���L 
� �j�de��� �� Z�ihb T� ������ ��a��^h �g e �gid�_
�` hb� d�hb� � ^b��_ h�ghg e�g�h�!� `� ��# ^��h ����_ gi]gh��^�L�QP
[b�  ���!��h gh�hih�  ��_g hb�h� ie�� � e�g�h�!� h�j�^���a# h�gh� ʣʭ�ʮh
�g e �gid�_ hb�h � ��"]� � ^b��_ �g �� �]ig�_ � ��a��^h�_
^b��_ L L L ��_ hb�h hb� ^b��_ ^����h ]� e �h�^h�_ ` �d `i hb� b� d
"�hb�ih ]���a  �d�!�_ ` �d hb� ^igh�_# �` hb� d�hb� L L L Lʤ�QQ

W������gʬg ^b��_ e �h�^h��� gh�hih� a��g ��� gh�e `i hb� L�Q� Wh
gh�h�g hb�h ʣ� ʯ��a��^h�_ ^b��_ʬ ��^�i_�g ʯ��# ��"]� � ��`��h "b�g�
]���_� i ���� � d�^���id ^��h���g ��# �d�i�h �` � ^��h ����_
gi]gh��^�Lʬʤ�Q� Z�h�g`�^h��� �` hb�g gh��_� _ ^ ��h�g �  �]ihh�]��
e �gideh��� hb�h hb� d�hb� �g �� ʣi�`�hʤ e� ��hL�Qʝ [big� hb�
d�hb� �g �h �� �dd�_��h� _�g�_!��h�a� �� hb� gi]g�fi��h ʣ]�gh
��h� �ghg �` hb� ^b��_ʤ b�� ��a� "b�^b ^��  �gi�h �� hb� h� d���h���
�` e� ��h��  �abhg "�hb �� e ��` �` �^hi��� eb#g�^�� b� d h� hb�
^b��_L��� �h�]�#� hb�  �]ihh�]�� e �gideh��� hb�h hb� d�hb� �g
i�`�h �g � e� ��h ]�^�d�g LUUHEXWWDEOH �` hb� d�hb� b�g a�!�� ]� hb
h� d� � hb�� ��� ��`��h "�hb � e�g�h�!� h�j�^���a#  �e� h�  �gi�h��a
�� ��d�gh �ih�d�h�^ h� d���h��� �` e� ��h��  �abhg "�hb�ih ��#
gb�"��a hb�h hb� d�hb� ʬg �^h���g �^hi���# b� d�_ hb� ^b��_L���

�Q� 6HH LG� �h ���Pʠ��L
�QN 6HH Y��h �"� VXSUD ��h� �ʝ� �h ����ʠ�N I� ai��a hb�h hb� eigb h� �!� hi �

�]� h���  �abhg b�g h���� hb� gb�e� �` � ^�de��a� `� `�h��  �abhg �� hb� ^��h�jh �` hb�
^ �d���� e �g�^ih��� �` "�d�� "b� ig� ����^�h gi]gh��^� "b��� e �a���hJL

�QO 6XEVWDQFH 8VH 'XULQJ 3UHJQDQF\� VXSUD ��h� Pʰ VHH DOVR Y��h �"� VXSUD ��h�
�P� �h O�O I��h��a hb�h �� �ee ��^b hb�h _��g ��h  �fi� � � gb�"��a �` b� d ʣg��dg h�
b�!� ]��� ]�g�_ d� � �� � _�g� � h� ei��gb hb�� �� ��#  ����]�� �!�_��^� hb�h gi^b ig�
"�g �� `�^h ^�ig��a b� d � "�g �  ����]�� e �_�^h� �` `ihi � b� dʤJL

�QP ZLTL T�ʞ	 �L ʷ QNK�K�QQ�I
J I����JL
�QQ ,G�
�Q� ���_�"���� � VXSUD��h�ʝQ��hOP� I^�h��a�P� W��LT��YLZ[�[L�L ʷ P�M�IʞJIhJ

I\�gh ����JJL
�Q� ,G� �h O�P Ifi�h��a �P� W��L T��YL Z[�[L ʷ O�PM�KNI�JI^J I���QJJL
�Qʝ �P� W��L T��YL Z[�[L ʷ P�M�IʞJI�J I�� ʣʯʭiʮ�`�h e� g��ʬ d���g ��# e� g��

"b�d hb� ^�i h gb��� `��_ h� ]� i�`�h h� b�!� � ^b��_� "�hb�ih  �a� _ h� hb� ������b��_
hb�h hb� ^b��_ "��� ]� e��^�_ `� �_�eh���ʤJL

��� ���_�"���� � VXSUD ��h� ʝQ� �h O�QL
��� ,G� I^�h��a ,Q UH �L�L� �Q� L	L�_ ���� ��P IW��L �eeL ThL ����J Iieb��_��a hb�

h� d���h��� �` hb� d�hb� ʬg e� ��h��  �abhg �!� hb� ^b��_ _�ge�h� b� g�a��`�^��h e �a �gg
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��� d��a�#� ^�i hg d�# gh��� `��_ hb�h � ^b��_ �g �]ig�_ � 
��a��^h�_ �]g��h �je��^�h gh�hih� # g^b�d�g ���� hb�g� _�g^igg�_
�]�!�L��� [b� e �d� #  �h������ `� hb�g� _�^�g���g g��dg h� gh�d
` �d hb�  ��g����a hb�h _ ia ig� _i ��a e �a���^# ��_�^�h�g
`ihi � ��a��^hL��N 
� �j�de��� �� hb� ���� ^�g� %DE\ %R\
%ODFNVKHDU� �b��ʬg Zie �d� T�i h b��_ hb�h �` � ��"]� � h�ghg
e�g�h�!� `� gi]gh��^�g� ʣhb� ��"]� � �g L L L SHU VH �� �]ig�_
^b��_Lʤ��O [big� �� `��_��a �` �^hi�� b� d �g ��^�gg� # `� �
��"]� � h� ]� _�g�a��h�_ �� ʣ�]ig�_ ^b��_ʤʡ� e�g�h�!� h�gh �h
]� hb �g gi``�^���hL��P [b� ^�i h ^�d� h� hb�g ^��^�ig��� _�ge�h�
hb� ��^� �` gi^b e� g� ���ai�a� �� �b��ʬg ^b��_ e �h�^h�!�
gh�hih�L��Q [b�h ci_a�g ^�� d��� gi^b `��_��ag _�ge�h� ^��h � #
gh�hih� # ���ai�a� ��_�^�h�g hb�h ci_a�gʬ �"� gi]c�^h�!� ]��g�g
�]�ih _ ia ig� _i ��a e �a���^# �`h�� h��� e �^�_��^��
^�de�i�_��a hb� b� dg �� ��_# gi``� �_ ]# `�d����g gi]c�^h�_
h� `�d��# ^�i h e �^��_��agL���

\b��� _�^�����a h� ��a�a� "�hb hb� d�hb� ʬg � aid��h hb�h
� `�hig �g ��h � ^b��_ i�_� hb�  ���!��h ^b��_ e �h�^h�!� gh�hih�� hb�
%ODFNVKHDU ^�i h ����hb���gg �de��#�_ fi�gh����]�� h� d�����a#
��_�^�h�!� �` �hg gh��^� �� `�h��  �abhgL��� Ze�^�`�^���#� hb� ^�i h
 ��g���_ hb�h ʣ� ^b��_ ]� � ���!� "b� h�ghg e�g�h�!� �h ]� hb `� 
�__�^h��� h� ^�^���� gi``� g ` �d �]ig� ��_ ^��h��i�_ �]ig� ��
d�hh� "b�� hb� � �a���� �]ig� �^^i  �_Lʤ��ʝ [b� _�gg��h  �]i``�_
hb� d�c� �h#ʬg e� g�  i�� hb�h �� ih� � �je�gi � h� � _ ia
^��gh�hih�g �]ig� "�hb�ih � `��_��a �` �^hi�� b� d h� hb� ^b��_�
� ai��a hb�g �g � _�gh��^h ��fi� # ʣ��g"� �_ ]# ^��g�_� ��a
�ee �e ��h� d�_�^�� �!�_��^�Lʤ���

��  �d�����a g�]� ��_ d��h��a ��� �hb�  �fi� �d��hg �` hb� ^�i h ]�^�ig� gb� b�_
a�!�� ]� hb h� �hb� ^b��_ �� "�hb _ iag �� hb�� g#gh�dgJJL

��� 6HH LG� �h O��L
��N 6HH ʟ�e`���_� VXSUD ��h� ��� �h Q�L
��O ���_�"���� � VXSUD ��h� ʝQ� �h O�� I�deb�g�g �__�_J Ifi�h��a ,Q UH ��]#

��# ���^�gb�� � �NQ L	L�_ OQ�� OQP I�b�� ����JJL
��P ,G� �h O��L
��Q �VW� �	�L T�ʞ	 �L ʷ ��P�L�N�IʞJ I\�gh ����J Iʣ�g ig�_ �� hb�g ^b�eh� �

�� ʯ�]ig�_ ^b��_ʬ ��^�i_�g ��# ^b��_ "b� L L L ʭ]ʮ�^�ig� �` hb� �^hg �` b�g e� ��hg� ai� _����
� ^igh�_���� gi``� g eb#g�^�� � d��h�� ��ci # hb�h b� dg � hb ��h��g h� b� d hb�
^b��_ʬg b���hb � "��`� �LʤJL

��� W� �  �e� h ]# hb� ��!�d��h `� 
�d��# Y�"� � ��� �_!�^�h� ��h� !��"�_
gh�h�_ hb�h ʣci_a�gʬ gi]c�^h�!� !��"g �` _ ia ig� ��_ ^b��_  �� ��a ��`�i��^� hb�� _���#
_�^�g���Kd����a g� di^b g� hb�h ��� e� ��h ^�� ��g� ^igh�_# �` hb�� ^b��_ ]�^�ig� �`
�!�_��^� �` _ ia ig� �� ��� ^�i h ��d� ��_ ��jh _�� hb� g�d� ^� ^idgh��^�g "���  �gi�h
�� � g� !�^� e��� ��_ gie� !�g���Lʤ ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h N�L

��� ,Q UH %DE\ %R\ %ODFNVKHDU� �NQ L	L�_ �h OQPL
��ʝ ���_�"���� � VXSUD ��h� ʝQ� �h O�� Ifi�h��a ,Q UH %DE\ %R\ %ODFNVKHDU�

�NQ L	L�_ �h OQO �L�JL
��� ,Q UH %DE\ %R\ %ODFNVKHDU� �NQ L	L�_ �h OQQ IT���L� XL� _�gg��h��aJ Iʣ�

e�g�h�!�  �gi�h �� � ��"]� �ʬg _ ia g^ ��� �g e �]�h�!� �!�_��^� �` LQ XWHUR �je�gi � h�
����a�� _ iagL \b�hb� � ��"]� �ʬg LQ XWHUR �je�gi � h� �� ����a�� gi]gh��^� �^hi���#
b� dg � hb ��h��g h� b� d hb� ^b��_ �g� b�"�!� � � g�e� �h� fi�gh��� L L L LʤJL
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Y� d�hh��a �]ig� � ��a��^h e �^��_��ag�  �d�!�� �` hb�
^b��_� ��_ h� d���h��� �` e� ��h��  �abhg ]�g�_ g����# �� � e� g��ʬg
�^h���g "b��� e �a���h !����h�g hb�  �abhg h�  �e �_i^h�!� ��]� h#�
e �!�^#� ��_ ]�_��# �ih���d#L [b�g �ee ��^b �g ��h ��  �"�#
h���� �_ h� _� "b�h �h ei e� hg h� _�ʡe �h�^h `�h�� b���hb � ^b��_
"��`� �L��� Zh�hih�g ���� hb�g� �� W������g ��_ Z�ihb T� ������ ��_
^�i h _�^�g���g ���� %DE\ %R\ %ODFNVKHDU� d� � �  �^�a��h��� �`
`�h��  �abhg i�_� hb� ai�g� �` e �h�^h��a hb� ^b��_� �� hb�h hb� `�hig
"�g ��h #�h � e� g�� i�_� hb� ��" "b�� �h ����a�_�# gi``� �_ hb�g
�]ig� � ��a��^hL��� ��^� hb� `�hig �g ��a���# ^��g�_� �_ � e� g��
ie�� ]� hb� `�d��# ^�i h ��!��!�d��h d�# ��gi� _�ge�h� ��^� �`
�ee� ��h b� d ` �d hb� e ���h�� �je�gi � h� gi]gh��^�gL��N

Zi^b � gh�hih� # g^b�d� b� ���g ]�^� h� � ^��^� �  ��g�_
]# hb� Zie �d� T�i h �� �hg �]� h���  �abhg ci �ge i_��^�L \b���
����#k��a � ge�ig�� ��h�`�^�h��� e �!�g��� �� 3ODQQHG 3DUHQWKRRG
RI 6RXWKHDVWHUQ 3HQQV\OYDQLD Y� &DVH\� hb� T�i h ��h�_ hb�h �` hb�g
e� h��� �` hb� ��""� � ieb��_� �hb� �^h�!�h��g hb�h ^�i�_ b� d hb�
`�hig ^�i�_ ]� �de��^�h�_� ���� _ �����a ��^�b��� gd����a� � �!��
^��g��h��a h� � gi a� # "b�^b d�abh �``�^h ʣhb� big]��_ʬg ��h� �gh
�� b�g "�`�ʬg  �e �_i^h�!� � a��gLʤ��O ��# �id]� �` e ���h��
�^h�!�h��g ^�i�_ ]�  �g�# h� � `�higL��P � e� g� �]ig� � ��a��^h
�ee ��^b ]�g�_ �� _ ia ig� _i ��a e �a���^#� "�hb�ih d� �� �g
]�hb i�_� ��^�ig�!� ��_ �!� ��^�ig�!�� ��_ ^����h e�gg � gh �^h
g^ ih��# ����#g�gL��Q [big� `��_��a �]ig� � ��a��^h i�_� hb�g e� 
g� �ee ��^b ]�g�_ �� e ���h�� ^��_i^h ����� a�!�g ��h�K^b��^�
�^h�!�ghg di^bK_�g� �_ �ddi��h��� h� `i hb� �je��_ `�h��
 �abhgL��� Zh�h�g "�hb gi^b g^b�d�g digh  �d�d]� hb�h� "b��
"�d�� ]�^�d� e �a���h� hb�# ʣ_� ��h "��!� hb� ^��gh�hih�����
e �h�^h���g �``� _�_ h� �hb� ^�h�k��gLʤ���

��� 6HH ���_�"���� � VXSUD ��h� ʝQ� �h OOOʠP�ʰ VHH DOVR Y��h �"� VXSUD ��h� �ʝ�
�h ����L

��� ���_�"���� � VXSUD ��h� ʝQ� �h OOQ I� ai��a hb�h `��_��a � ^�de�����a gh�h�
��h� �gh �� `�h�� b���hb g� �g h� cigh�`# ��h� !��h��� ]�g�_ �� hb� d�hb� ʬg �^h���g e �� 
h� ]� hb  �fi� �g �_�eh��a hb� ʣ!��" hb�h hb� `�hig �g � ��!��a e� g�� "�hb ��a��  �abhgʤJL

��N ,G� �h O�� I^�h��a ,Q UH %DE\ %R\ %ODFNVKHDU� �NQ L	L�_ �h OQO �L�JL
��O Y�����_ Y� ��hb��_ �` Z�L Y�L !L T�g�#� P�P �LZL �NN� �ʝ� I�ʝʝ�JL [b� ge�ig��

��h�`�^�h��� e �!�g��� �h �ggi�  �fi� �_ ʣ� d�  ��_ "�d�� g�����a �� �]� h��� ʭh�ʮ g�a� �
gh�h�d��h ��_�^�h��a hb�h gb� b�g ��h�`��_ b� big]��_ �` b� ��h��_�_ �]� h���Lʤ ,G� �h �OOL

��P 6HH� H�J�� [�"�g��_� VXSUD ��h� N� �h ���Q Ia�!��a hb� �j�de�� �` ʣ� d�h� ���
�^h �g g��d��a�# b� d��gg �g ��h ��h��a ʯ"���ʬʤ ^��gh�hih��a hb� ]�g�g �` � ��a��^h `��_��a
�` ��� e ���h�� b� d "� � h� ^��gh�hih� �^hi�� eb#g�^�� �de�� d��hJL

��Q ���_�"���� � VXSUD ��h� ʝQ� �h OO�ʠPN I� ai��a hb�h gi^b �� �ee ��^b �g
i�_� ��^�ig�!� ]�^�ig� � e �a���h e� g�� ^�i�_ ��a�a� �� d��# �hb� �fi���# b� d`i�
�^h�!�h��g #�h ��h ]� gi]c�^h h� ^b��_ e �h�^h�!� ��!��!�d��h� ��_ �!� ��^�ig�!� ]�^�ig�
�� �ee ��^b hb�h _��g ��h  �fi� � � gb�"��a �` b� d h� hb� ^b��_ g"��eg �� d� � "�d��
i�_� hb� ��"ʬg ei !��" hb�� ��^�gg� #JL

��� ,G� �h ONNʠNQ� OOPL
��� ,Q UH 
��h^b� � PNN L�LZL�_ �O�� �ON I
�dL ThL �ʝ��JL
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�L �]ig� � �a��^h ��g�_ �� � Zb�"��a �` �^hi��
V� d h� hb� Tb��_

�hb� �ee ��^b�g hb�h  �fi� � � gb�"��a �` �^hi�� b� d h�
hb� ^b��_� ^�ig�_ ]# e ���h�� _ ia ig�� � � gie� �� h� ��� hb�h
e� d�hg ���]���h# ]�g�_ g����# �� � e� g��ʬg �^h���g "b��� e �a���hL
��_� hb�g� ʣ�^hi�� b� dʤ  �a�d�g� �!�_��^� �` _ ia ig� _i ��a
e �a���^# _��g ��h ����� �gh�]��gb hb�h hb� ��"]� � �g �� �]ig�_ � 
��a��^h�_ ^b��_L��ʝ � `��_��a �` �^hi�� b� d h� hb� ^b��_ ^�ig�_ ]#
�je�gi � h� _ iag �� ih� � gb�i�_ ]�  �fi� �_ �� � _� `� ^b��_
e �h�^h�!� gh�hih�g h� e�gg ^��gh�hih����� digh� L �" �� � Zh�h�ʬg
gh�hih� # g^b�d� �g ���id���h��a �� hb�g e���hL�ʝ�

[b� �" �� � 
T� Z�^h��� ����I`J _�`���g � ��a��^h�_ ^b��_
�g ��� ʣ"b�g� eb#g�^��� d��h�� � �d�h����� ^��_�h��� b�g ]���
�de�� �_ � �g �� �dd����h _��a� �` ]�^�d��a �de�� �_ �g �  �gi�h
�` hb� `���i � �` b�g e� ��h � �hb� e� g�� ��a���#  �ge��g�]�� `� b�g
^� � h� �j� ^�g� � d���did _�a �� �` ^� �Lʤ�ʝ� W� 1LFKROVRQ Y�
6FRSSHWWD� hb� �" �� � T�i h �` �ee���g b��_ hb�h� h� �gh�]��gb
��a��^h i�_� 
T� Z�^h��� ����� hb� e�h�h���� � hb� �_d���gh �h���
`� Tb��_ ��ʬg Z� !�^�g I�TZJ� digh e �!� h"� ���d��hgR I�J hb� ^b��_
b�g ]��� �de�� �_ � �g �h  �g� �` d��h��� eb#g�^��� � �d�h�����
�de�� d��h ��_ I�J � e� ��hʬg �^h���g ^�ig�_ g��_ �de�� d��hL�ʝ�
[b� �`� �� �TZ digh �gh�]��gb ʣDFWXDO I� LPPLQHQW GDQJHU RIJ
eb#g�^��� �d�h����� � d��h�� �de�� d��hʤ FDXVHG ]# hb� e� ��hʬg
�^h���g� ��_ hb�g _��a� ʣdigh ]� ��� � �de��_��a� ��h d� ��#
e�gg�]��Lʤ�ʝN [b� ^�i h gh �gg�_ hb�h � `��_��a �` ��a��^h digh ]�
e �_�^�h�_ �� ʣg� ��ig b� d � e�h��h��� b� d h� hb� ^b��_� ��h
cigh L L L �� "b�hd�abh ]� _��d�_ i�_�g� �]�� e� ��h�� ]�b�!�� Lʤ�ʝO

��ʝ 2YHUVLJKW +HDULQJ� VXSUD ��h� �� �h ʝ I" �hh�� h�gh�d��# �` [b� � ��j
ʞ�`��_� gJʰ VHH DOVR�gg�iT�h#Lʞ�eʬh �` Z�^L Z� !gL H[ UHO�ʞ��h��L !L ʞ���g� XL� QQ�L	L�_
�N�� �O�ʠO� IL�L �ʝʝPJ Ib��_��a hb�h � e�g�h�!� h�j�^���a#  �e� h ����� �g ��gi``�^���h h�
giee� h � `��_��a �` ��a��^hJʰ ,Q UH ������_� PO� L�LZL�_ ʝʝP� ʝʝ� I
�dL ThL �ʝ�ʝJ Igh�h��a
hb�h ʣ� d�hb� ʬg ʭe ���h��ʮ ^��_i^h ����� ^����h ]� hb� ]�g�g �` � ��a��^h `��_��aL � �g �h
���iab h� ^���d �]ig� "�hb�ih gb�"��a � ge�^�`�^ _�h �d��h h� hb� ʭ��"]� �ʮLʤJL

�ʝ� 6HH L�L 
��L T[L �T[ ʷ ����I`JI�JI�J I�^ʟ����# ����Jʰ VHH DOVR �^b��g�� !L
Z^�ee�hh�� ��� L	L�_ �O�� �OP IL�L ���OJL Wh gb�i�_ ]� ��h�_ hb�h g�!� �� �hb� gh�h�g
`����" � g�d��� ʣb� d h� hb� ^b��_ʤ �ee ��^bL 6HH H�J�� ʞ	�L T�ʞ	 �L h�hL �� ʷ ʝ��I��J
I\�gh ����J I_�`����a ��a��^h� �� hb� ^��h�jh �` gi]gh��^� ig�� �g "b�� � e� ��h
ʣʭ^ʮb ���^���# ��_ g�!� ��# �]ig�g ��^�b�� � � ^��h ����_ gi]gh��^�� �g ��h �^h�!� ��
h ��hd��h `� gi^b �]ig�� ��_ hb� �]ig� hb ��h��g � ^b��_ʬg �]���h# h�  �^��!� ^� � ��^�gg� #
`� hb�h ^b��_ʬg g�`�h# ��_ a��� �� "���K]���a L L L LʤJL W� �hb� "� _g� ʞ���"� �ʬg ��a��^h
gh��_� _� ���� �" �� �ʬg�  �fi� �gPRUH hb�� d� � �!�_��^� �` gi]gh��^� ig�ʡ�h  �fi� �g
� ��jig ]�h"��� g��_ gi]gh��^� ig� ��_ g�d� `� d �` ��_��a� d��h h� hb� ^b��_L ,G�
V�"�!� � �" �� �ʬg gh�hih� # g^b�d� �g hb� `�^�� e���h �` hb�g ��h�L

�ʝ� 
��L T[L �T[ ʷ ����I`JI�JL
�ʝ� 1LFKROVRQ� ��� L	L�_ �h �OPL
�ʝN ,G� I�deb�g�g �__�_JL
�ʝO ,G� �h �OPʠOQ Ib��_��a hb�h � e� ��hʬg �^h���g ���# ^��gh�hih� ��a��^h "b��

hb�# `��� ]���" � ʣʯPLQLPXP _�a �� �` ^� �ʬʡ��h d�j�did� ��h ]�gh� ��h �_���ʤJL
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��_� hb�g h"�Ke ��a�_ h�gh� �!�_��^� �` _ ia ig� _i ��a
e �a���^# ����� d�# ��h g� !� �g � ]�g�g `� `��_��a ��a��^hʡhb� �
digh ]� I�J DFWXDO � LPPLQHQW b� d h� hb� ^b��_ I�J FDXVHG ]# hb�
e �a���h e� g��ʬg _ ia ig�L�ʝP �" �� � b�g �gh�]��gb�_ hb�h �
e�g�h�!� h�j�^���a#  �e� h �h ]� hb ����� �g QRW gi``�^���h h� d���h���
� ^���d `� ��a��^hL�ʝQ W� 'DQWH 0�� hb� �" �� � T�i h �` �ee���g
�``� d�_ � `��_��a �` ��a��^h ]�g�_ �� hb�d�hb� ʬg e ���h�� _ iaig�
]�^�ig� hb� � "�g DFWXDO KDUP WR WKH FKLOGʡʣʭhb� ^b��_ʮ "�g ]� �
e �d�hi ��#� "�hb � ��" ]� hb "��abh� ��_ L L L  �fi� �_ � ge�^����k�_
��!�� �` ^� �Lʤ�ʝ� W� �hg _�^�g���� hb� ^�i h gh�h�_R

ʭ�ʮ e�g�h�!� h�j�^���a# `� � ^��h ����_ gi]gh��^� a��� ���# _��g
��h L L L e �!� hb�h � ^b��_ b�g ]��� eb#g�^���#� d��h���# � �d�h������#
�de�� �_� � �g �� �dd����h _��a� �` ]���a �de�� �_L ���#��a g����#
�� � e�g�h�!� h�j�^���a#  �gi�h `� � ��a��^h _�h� d���h��� `���g h� d���
hb� ��^�gg� # ^�ig�h�!� ^����^h��� h� ��� hb� gi  �i�_��a
^� ^idgh��^�g hb�h d�# � d�# ��h e �_i^� �de�� d��h � �dd����h
 �g� �` �de�� d��h �� hb� ��"]� � ^b��_L�ʝ�

[big� � `��_��a �` ��a��^h ]�g�_ g����# �� e ���h�� _ ia ig� !����h�g

T� Z�^h��� ���� ]# `�����a h� �gh�]��gb hb� ^�ig�� ���d��hʡ
�^hi�� � �dd����h b� d h� hb� ^b��_ FDXVHG ]# _ ia ig�L�ʝʝ

�" �� �ʬg gh�hih� # g^b�d� �g e �`� �]�� h� ��� hb�h
e� d�hg � `��_��a �` �]ig� � ��a��^h ]�g�_ g����# �� �!�_��^� �`
_ ia ig� _i ��a e �a���^#� �]g��h ��# �^hi�� b� d h� hb� ^b��_
��^� ]� �L [b�g �ee ��^b ^�� ]�hh� �^^�i�h `� hb� gh�h�ʬg
^�de�����a ��h� �gh �� e �h�^h��a ^b��_ �� ` �d b� d "b���
 �^�a��k��a hb�h e ���h�� ^��_i^h ����� �g ��gi``�^���h h� giee� h �
`��_��a �` �]ig� � ��a��^h� hb� �]# e �h�^h��a hb� ��]� h# ��h� �ghg
�` e �a���h "�d��ʡ�^hi��� ^��gh�hih������#  �^�a��k�_ e� g��g
i�_� hb� ��"L��� V�"�!� � �" �� �ʬg �ee ��^b� ��_ hb� ʣb� d h�
hb� ^b��_ʤ �ee ��^b d� � a��� ���#� �g `� ` �d e� `�^hL

WWWL Y��Y�Z��Z 
�� 	\ ���ʟ Z[�[	 W ��ʞ	� [� �	Z[
��WU \W[V T�Z[W[�[W��� Y�WTWY�	Z �ʞ [�

��[V	� [V	 Y��Y�Z	 �
 
��W�� T���[

\b��� �" �� � ^�i hg ��a�a� �� hb� �ee �e ��h� ��fi� #ʡ
"b�hb� hb� � �g �^hi�� � �dd����h b� d h� hb� ^b��_ʡhb� gh�h�
digh �de �!� �� ^� h��� � ��g h� h i�# ���a�"�hb hb� ʣ �b�]���h�h�!�ʤ

�ʝP ,G� �h �OPL
�ʝQ �gg�i T�h#L ʞ�eʬh �` Z�^L Z� !gL H[ UHO� ʞ��h� �L !L ʞ���g� XL� QQ� L	L�_

�N�� �O�ʠO� IL�L�ʝʝPJL
�ʝ� ,G� �h �O�L
�ʝ� ,G�
�ʝʝ 6HH LG�
��� 6HH JHQHUDOO\ ���_�"���� � VXSUD ��h� ʝQ I� ai��a hb�h gh�hih� # g^b�d�g

`�^ig��a �� `�h�� b���hb � � i�^��gh�hih����� ��_ �de �e� �# �a�� � d�h� ��� ��h� �ghgJL
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ei e�g� �` hb� `�d��# ^�i h g#gh�dL��� 
i hb� d� �� �` hb� a��� �` hb�

T� �g h� e �h�^h ^b��_ �� ��_ h� g�`�ai� _ hb�� �!� ��� "���K
]���a���� �" �� � digh a �ee�� "�hb "b�hb� �hg gh��_� _ `� 
��h� !��h��� `i�`���g hb� 
T�ʬg �!� � ^b��a ei e�g� "b��� ��g�
e �h�^h��a hb�  �abhg �` e �a���h e��e�� ��_ e� ��hg a��� ���#L

$� 1HZ <RUN 0XVW $GRSW &OHDU 6WDQGDUGV IRU (VWDEOLVKLQJ
+DUP WR WKH &KLOG

[b� � �g �� ^��h �����a gh��_� _ ]# "b�^b ci_a�g `��_
��a��^h ]�g�_ �� _ ia ig� _i ��a e �a���^#� ]ih ^�i hg  ��# ��
!� ��ig `�^h� g h� �gh�]��gb hb� ^�ig�� ���� ]�h"��� e ���h��
_ ia ig� ��_ b� d h� hb� ^b��_L��N �" �� � ^�i hg b�!� b��_
hb�h hb� `����"��a �^h���g ��_ ���^h���g ^�i�_ giee� h � `��_��a
�` ��a��^hR �_d�hh�_ _ ia ig� _i ��a e �a���^#� `���i � h�
^�de�# "�hb �  �b�]���h�h��� e �a �d� ��^� �` e ���h�� ^� ��
b���hb �ggi�g �h hb� ^b��_ʬg ]� hb� e �� ��a��^h �` �hb� ^b��_ ���
��_ hb� ^b��_ʬg e�g�h�!� h�j�^���a#  �e� h �h ]� hbL��O


� �j�de��� �� 6WHIDQHO 7\HVKD &�� hb� �ee����h�
ʞ�!�g����  �!��"��a � `�d��# ^�i hʬg _�h� d���h���� b��_ hb�h �"
�� � T�h#ʬg ^�dd�gg���� �` g�^��� g� !�^�g gh�h�_ gi``�^���h `�^hg
h� giee� h � ^�ig� �` �^h��� `� ��a��^h ]�^�ig� �h _�_ ��h  ��# ���#
�� hb� ��`��hʬg e�g�h�!� h�j�^���a#  �e� h �h ]� hbL��P W�gh��_� hb�
d�hb� b�_ �_d�hh�_ h� ig��a _ iag _i ��a e �a���^# ��_� "b��
b� ^b��_ "�g ]� �� gb� "�g ��h �� ����_ �� � _ ia  �b�]���h�h���
e �a �dL��Q [b� d�hb� � ai�_ hb�h � ^���d `� ��a��^h ^�i�_ ��h
]� gigh����_ "�hb�ih �!�_��^� hb�h gb� ^��h��i�_ ig��a _ iag
�`h� ]� hb "b��� ^� ��a `� hb� ��`��h����  �`��^h��a hb�
 �fi� �d��h hb�h hb� e� ��hʬg ^��_i^h FDXVH �^hi�� � �dd����h
_��a� �` b� d h� hb� ^b��_ �� 
T� Z�^h��� ����L��� V�"�!� � hb�
^�i h h��� � d� � �je��g�!� �ee ��^bL[b� ^�i h �deb�g�k�_ hb�h
�h ʣgb�i�_ ��h �"��h ] ���� ]��� � gb�hh� �_ eg#^b� ]�`� �

��� 6HH� H�J�� Y��e�� !L ��g����� QON L	L�_ ��� �O IL�L �ʝʝOJ Igh�h��a hb�h ʣʭhʮb�
� ���h�h��� �` 
�d��# T�i h �g  �b�]���h�h�!�� _� �^h�_ �h e �h�^h��a hb� !i��� �]�� ^b��_�
�g _�gh��^h ` �d hb� e���� ��hi � �` � ^ �d���� �^h��� "b�^b ��dg h� �gg�gg ]��d� `� �
" ��a`i� �^h ��_ ei��gb hb� �``��_� ʤJʰ VHH DOVR Y��h �"� VXSUD ��h� �P� �h O�O I��h��a
^��g��gig �d��a ^b��_ "��`� � �je� hg hb�h ^b��_ "��`� � g^b�d�g � � QRW _�g�a��_ h�
g�de�# e�����k� e� ��hg `� e �� " ��a`i� �^hgJL

��� L�L 
��L T[L �T[ ʷ ���� I�^ʟ����# ����JL
��N ��Zb��_� ʞL [�#�� � &UHDWLQJ D &DXVDO &RQQHFWLRQ� )URP 3UHQDWDO 'UXJ

8VH WR ,PPLQHQW +DUP� �P L�L� �	�L �L H Z�TL TV�U	 N�N� N�� I�ʝʝʝJL
��O ,G� 6HH JHQHUDOO\ ,Q UH�h���� �L� QQ L�LZLN_ P� I�eeL ʞ�!L ����J I�``� d��a

� `��_��a �` ��a��^h �a���gh � d�hb� "b� ig�_ _ iag _i ��a e �a���^# ]�^�ig� hb�
d�hb� �_d�hh�_ h� ig��a _ iag ��_ ��!� �^^�gg�_ e ���h�� ^� �JL

��P ,Q UH Zh�`���� [#�gb� TL� PPQ L�LZL�_ ���� ��O� ��Q I�eeL ʞ�!L �ʝʝ�JL
��Q ,G� �h ��OL
��� ,G�
��� ,G� �h ��Oʠ�PL
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�jh��_��a �hg e �h�^h�!� ^���� � �i�_ ʭ�ʮ ^b��_Lʤ��ʝ [b�g �ee ��^b�
��_ hb� 6WHIDQHO ^�i hʬg �deb�g�g �� e �!��h�!� ��h� !��h���
 �hb� hb�� ��h� !��h��� ]�g�_ �� e �!�� b� d� ��_�^�h�g � ��^�
�` i��`� d�h# �� �gh�]��gb��a �^hi�� b� d h� hb� ^b��_� "b��� ��g�
`�����a h� �^^�i�h `� g#gh�d�^ ]�  �� g hb�h e �!��h d��#
e �a���h e��e�� ` �d g�����a e ���h�� ^� � ��_ �^^�gg��a
 �b�]���h�h��� e �a �dgL���


� gh� h� ����!��h� hb�g ��^� �` ^��g�gh��^#� �" �� � `�d��#
^�i hg digh g�h `� hb � ^��� ��_ i��`� d �ee ��^b h� �gh�]��gb��a
�^hi�� b� d h� hb� ^b��_ ]�g�_ �� ^i  ��h g^���h�`�^ _�h�L��� T�i hg
gb�i�_ ��h g�de�# �ggid� hb�h _ ia ig� _i ��a e �a���^# LV
b� d`i� � ���_g h� `ihi � b� dL��� 
i hb� d� �� � e�g�h�!�
h�j�^���a# g^ ��� gb�i�_ ��h ]� � `�^h� �� � ^�i hʬg ^��^i�ig "b��
_�h� d����a "b�hb� b� d h� hb� ^b��_ �j�ghgL��N [b�h �� ��`��h
"�g ]� � "�hb ^� h��� gi]gh��^�g �� �hg g#gh�d _��g ��h ��^�gg� ��#
d��� hb�h hb� ^b��_ "��� gi``� ���aKh� d� �_!� g� _�!���ed��h��
�ih^�d�gL��O W� `�^h� �!�� �` hb� ��`��h �g _��a��g�_ "�hb �Z�
�hb� "�g�  �`�  �_ h� �g "�hb_ �"��� hb�g "��� �����# ʣ �gi�h �� � g�h
�` h ��g���h� h ��h�]�� g#deh�dgLʤ��P

�__�h������#� �" �� � digh �^^�i�h `� hb� e� !�g�!�
]�  �� g hb�h d�# e �!��h e��e�� ` �d g�����a e ���h�� ^� � ��_
�^^�gg��a  �b�]���h�h��� e �a �dgL��Q 
� �j�de��� �" �� � _��g
��h e �b�]�h ei]��^ _ ia h ��hd��h e �a �dg ` �d _�g^ �d���h��a
�a���gh e �a���h "�d��L��� [big� i���gg �^^�gg h� g� !�^�g �g

��ʝ ,G� �h ��O I��h� �h��� �� � �a����J I��h� ��� fi�h�h��� d� � �d�hh�_J Ifi�h��a
,Q UH ��hb��#� NQQ L�LZL�_ NNN� NNQ I
�dL ThL �ʝ�PJJL

��� ,G� �h ��Pʠ�Qʰ VHH DOVR 	_�h� ��� ��� _� 6ODQGHULQJ WKH 8QERUQ� VXSUD ��h� ��Qʰ
���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h ��L 6HH JHQHUDOO\ [�#�� � VXSUD ��h� ��N
I_�h�����a hb� ��^� �` i��`� d�h# �� _�h� d����a b� d h� hb� ^b��_ ���" �� � `�d��# ^�i hgJL

��� W_����#� hb� �" �� � T�i h �` �ee���g � ��� �` hb� �ee����h� ʞ�!�g���g
gb�i�_ e �di�a�h� �� �ee ��^b `� �gh�]��gb��a b� d h� hb� ^b��_ h� ]��_ ��"� ^�i hg�
"b� � di^b �` hb� `�^hi�� ����#g�g �` ʣb� dʤ h���g e��^�L T�i hg ^�i�_ ^��g�_� `����"��a
eb#g�^���gʬ  �^�dd��_�h���g ]�g�_ �� hb� ʣ��_�`��_ 
����a�� Z^� ��a Z#gh�d�ʤ � ig�`i�
^b�^���ghK���� ����#g�g `� _�h� d����a b� d h� hb� ^b��_L 6HH� H�J�� Z� �b [�� ��#�
,GHQWLI\LQJ 1HRQDWDO $EVWLQHQFH 6\QGURPH �1$6� DQG 7UHDWPHQW *XLGHOLQHV� �W�L �

W�\� TVW�ʞLʬZ V�ZYL I�!L ���OJ� bhhegRMM ]La#M�P^jOe ʭbhhegRMMe� d�L^^MʝQʝ�K��ʮ
I�ee�#��a hb� 
����a�� Z^� ��a Z#gh�dJL

��� 6HH [�#�� � VXSUD ��h� ��N� �h O�� Igh�h��a hb�h �" �� � `�d��# ^�i hg "���
�`h�� �ggid� b� d � `ihi � b� d "b���!� hb� � �g e ���h�� _ ia ig�JL

��N \b��� �" �� � _��g ��h e� d�h � e�g�h�!� h�j�^���a#  �e� h ����� h� ]� � ]�g�g
`� `�d��# ^�i h e �^��_��ag� �h �g ^��� hb�h �TZ _��g ��h ��"�#g �_b� � h� hb�g d��_�h�L6HH�
H�J�� 2YHUVLJKW +HDULQJ� VXSUD ��h� �� �h OʠP I" �hh�� h�gh�d��# �` [b� � ��j ʞ�`��_� gJ
I �^�i�h��a hb� ^�g� ghi_# �` hb�"�d��_�g^ �]�_ �h hb� ]�a�����a �` hb�g ��h�� ��"b�^b ^b��_
e �h�^h�!� e �^��_��ag "� � ���h��h�_ ]�g�_ g����# �� � e�g�h�!� h�j�^���a#  �e� hL [b� " �h� g
�` hb�  �e� h ��h�_ hb�h hb�g ʣgh� # �g h#e�^�� �` "b�h "� g�� ��� h�� �`h�� �� hb� � ��jLʤJL

��O 6HH VXSUD Z�^h��� WWL�L�L
��P ���	�	[
��
��LY�\	�� VXSUD ��h� N� �h ��ʠ�� I�� hb� ^��h�jh �` �e���_ ig�JL
��Q 6HH� H�J�� ���_�"���� � VXSUD ��h� ʝQ� �h OO� Iʣ
� e�� �__�^hg� hb� � � �

�`h�� "��h��a e� ��_g h� a�h ��h� gi]gh��^� �]ig� e �a �dgLʤJL
��� 6XEVWDQFH 8VH 'XULQJ 3UHJQDQF#� VXSUD ��h� PL
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 �_�^���# h ��g`� d�_ ��_ ]�^�d�g d� � �!����]�� `� ��� e �a���h
e��e��� e� h�^i�� �# ��"K��^�d� "�d�� �` ^��� � hb�� ��^� �`
e ���h�� ^� � ��_ `���i � h� ��a�a� �� � h ��hd��h e �a �d gb�i�_
��h `�^h� ��h� � ^�i hʬg b� d ����#g�gL���

����"�g�� hb� �_�� hb�h _ ia ig� _i ��a e �a���^# �g hb�
^�ig� �` �_!� g� ]� hb � _�!���ed��h�� �ih^�d�g �a�� �g �hb� 
^��h �]ih��a `�^h� g "b�^b d�# ]� d� � e� !�g�!�� #�h _�``�^i�h h�
�g���h�L��ʝ \b�� � ^b��_ �g ]� � "�hb ��" ]� hb "��abh� `� �j�de���
hb� �ggideh��� hb�h ��# e ���h�� gi]gh��^� ig� ^�ig�_ hb�g�
�ih^�d�g �!� ����g hb� b� d`i� �``�^hg �` e�!� h#� b�d���gg��gg�
��_ �je�gi � h� _�d�gh�^ !�����^�L���

[b� ���# `�^h� hb�h gb�i�_ ]�  ���!��h h� �" �� � ^�i hg
�� �gh�]��gb��a "b�hb� hb� � "�g b� d h� hb� ^b��_ �g cigh hb�hʡ
g� ��ig� eb#g�^��� ��_ ��gh��a b� d h� hb� ^b��_ "b�^b ^�� ]�
d�_�^���# �����_ h� gi]gh��^� ig� _i ��a e �a���^#L �hb� `�^h� g
���� �_d�hh�_ _ ia ig�� ��^� �` e ���h�� ^� �� ��_ `���i � h� �� ���
�� � h ��hd��h e �a �d gb�i�_ ��h ]� �j�d���_ �� hb� ^�i hʬg
^��^i�ig� �g hb�g� `�^h� g _� ��h  �h������# ]�� �� b� d � 
�dd����h b� d h� hb� ^b��_� �g �" �� � ��"  �fi� �gL���
T �h�^���#� hb� ^�de�i�_��a �``�^hg �` �jh ����ig !� ��]��g
 �a� _��a b� d h� hb� ^b��_ ��_ hb� e� ��hʬg �]���h# h� ��a�a� "�hb
g� !�^�g ^����h ]� �a�� �_L���

W� hb�  � � ^�g� hb�h g� ��ig b� d ^�� ]� d�_�^���#
�����_ h� �� ih� � �je�gi � h� gi]gh��^�g� `�d��# ^�i h
��!��!�d��h d�# ]� "�  ��h�_L��N V�"�!� � hb�g ��!��!�d��h
gb�i�_ ��h  �g� h� hb� ��!�� �`  �d�!�� �` hb� ^b��_ � h� d���h���
�` e� ��h��  �abhg� �g hb�g "�i�_ ` igh �h� hb� a��� ��
 �b�]���h�h�!� ei e�g� �` `�d��# ^�i hL��O

��� [�#�� � VXSUD ��h� ��N� �h N��L
��ʝ ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h ��L
��� 6HH 	_�h� ��� ��� _� VXSUD ��h� ��Qʰ VHH DOVR ���	�	[ 
�� 
��L Y�\	��

VXSUD ��h� N� �h ��L
��� �^b��g�� !L Z^�ee�hh�� ��� L	L�_ �O�� �OP IL�L ���OJL
��� ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h �� I��h��a hb�h ʣ�hb� 

^��`�i�_��a !� ��]��g� gi^b �g e�!� h#� e��# � di^bd� � ��`�i��h���  ��� �� _�!���ed��h��
�ih^�d�gʤ hb�� _ ia ig�JL

��N 1LFKROVRQ� ��� L	L�_ �h �OPʠOQ IW` gi]gh��h��� eb#g�^�� b� d �g e �!���
��_ hb�g b� d �g ^�ig�_ ]# hb� e �a���h e� g��ʬg _ ia ig�� hb�g "�i�_ �����# d��h hb�
gh��_� _ e �di�a�h�_ �� 1LFKROVRQ� "b�^b  �fi� �g LPPLQHQW b� d h� hb� ^b��_ FDXVHG
]# � e� ��hʬg `���i � h� �j� ^�g� � d���did _�a �� �` ^� �LJL

��O 6HH� H�J�� Y��e�� !L ��g����� QON L	L�_ ��� �O IL�L �ʝʝOJ I�je������a hb�
ei e�g� �` hb� `�d��# ^�i hJL
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%� 1HZ <RUN 0XVW &RQVLGHU WKH +DUP RI 5HPRYDO LQ ,WV
+DUP $QDO\VLV

W` �� ��`��h �g ]� � "�hb � e�g�h�!� h�j�^���a# g^ ����
��_�^�h��a hb�h hb� d�hb� ig�_ ����^�h gi]gh��^�g _i ��a
e �a���^#� � ^�dd�� ��_ �jh �d�  �ge��g� �g h�  �d�!� hb�h
^b��_ ` �d hb� e� ��hgʬ ^igh�_#L��P V�"�!� �  �d�!�� gb�i�_ ��h
]� ���!�h�]��� �!�� �` hb� ^b��_ �g _��a��g�_ "�hb �Z� ]�^�ig�
_ ia ig� _i ��a e �a���^# _��g ��h ai� ��h�� ��a���a b� d h�
hb� ^b��_ ��^� ]� �L��Q �� ��!� �  �d�!��a hb� ^b��_ h� e �h�^h
�a���gh hb� e� ^��!�_ b� d �` � e� ��hʬg _ ia ig� ���_g h� ��
� ai�]�# a ��h� b� dʡhb� _�!�gh�h��a ��_ ��gh��a �``�^hg �`
 �d�!�� �� hb� _�!���e��a ^b��_L���

W� 1LFKROVRQ� hb� �" �� � T�i h �` �ee���g _�^h�h�_ �
]����^��a h�gh h� _�h� d��� "b�� h� �``�^hi�h� �  �d�!��� b��_��a
hb�h � ^�i h digh ^��g�_� d� � hb�� cigh  �g� �` b� d h� hb�
^b��_L��� W�gh��_� hb� ^�i h ʣdigh ]����^� hb�h  �g� �a���gh WKH
KDUP UHPRYDO PLJKW EULQJ� ��_ �h digh _�h� d��� `�^hi���# "b�^b
^�i g� �g �� hb� ^b��_ʬg ]�gh ��h� �ghgLʤ��ʝ W� �hb� "� _g� �` hb�
b� d �`  �d�!�� h� hb� ^b��_ �ih"��abg ��# b� d �  �g� �` b� d
h� hb� ^b��_ ��  �d�����a "�hb �hg e� ��hg�  �d�!�� �g �de �e� L�N�

��d�!�� �hg��` �g �jh �d��# h �id�h�^� `� ^b��_ �� �` ��#
�a��  �d�!�_ `� ��#  ��g��L�N� ���  �g�� ^b a �ie ��_�^�h�_
hb�h gh�h�Kg��^h����_ g�e� �h��� �` `�d����g  �g�g g�!� � ��_
�  �!�^�]�� b� d h� hb� ^b��_L�N� Z�e� �h��� ^��  �gi�h �� ʣ�^ih�
h �id�� "b�^b ^�� h �aa� ��^ ��g�_ !i��� �]���h# h� d��h��
�����gg L L L ��_ ^�� �de�� ^b��_ ��ʬg ��i ���a�^��� g�^���� ��_

��P 6HH� H�J�� ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h �Pʠ�Q� N�ʠN�
I_�g^igg��a hb� ��^ ��g� �� hb� �id]� �` ^b��_ �� �� hb� `�gh� ^� � g#gh�d "�hb hb� "� 
�� _ iag ��_ hb� "�_�ge ��_ ʣe �^h�^� �` TYZ �a��^��g ��_ `�d��# ^�i hg ^��`��h��a
�!�_��^� �` _ ia ig�� gi^b �g � e�g�h�!� _ ia h�gh� "�hb  �g� �` b� dʤ h� � ^b��_JL

��Q 6HH VXSUD Z�^h��� WWL�L�L
��� 6HH� H�J�� ��!�� ZL Z���� �� H Tb �gh�eb� Tbi ^b� (DV\ &RPH� (DV\ *R�

7KH 3OLJKW RI &KLOGUHQ :KR 6SHQG /HVV 7KDQ 7KLUW\ 'D\V LQ )RVWHU &DUH� �ʝ �L Y�L XL�L
H Z�TL TV�U	 ���� ���ʠ�� I���QJ I_�g^igg��a hb� �``�^hg �`  �d�!��a ^b��_ �� ` �d
hb�� b�d�JL

��� 1LFKROVRQ� ��� L	L�_ �h �P�ʰ VHH DOVR L�L 
��L T[L �T[ ʷ ����I`J
I�^ʟ����# ����JL

��ʝ 1LFKROVRQ� ��� L	L�_ �h �P� I�deb�g�g �__�_JL
�N� 6HH� H�J�� ,Q UH ʞ�!�_ 	_"� _ ʞL� ��� L�LZL�_ ON�� OO� I�eeL ʞ�!L ���QJ

Ib��_��a hb�h �TZ ^�i�_ ��h gb�" hb�h ��# �dd����h  �g� h� hb� ^b��_ �ih"��ab�_ hb�
b� d  �d�!�� d�abh ] ��a� ��_ hb�h �h "�g hb� �`� � ʣ�� hb� ^b��_ʬg ]�gh ��h� �gh h� ]�
 �hi ��_ h� ʭhb�ʮ `�hb� ʤJʰ ,Q UH Tb��g�� ��L� ��P L�LZL�_ PP�� PPO I�eeL ʞ�!L ���QJ
Ib��_��a hb�h hb� ��"� ^�i hʬg _�^�g��� h�  �d�!� ��� ^b��_ �� "�g i�"�  ��h�_� ʣ^�ig��a
i���^�gg� # h �id� h� ʭhb�ʮ  �ge��_��hʬg ^b��_ ��ʤJL

�N� 6HH Z���� �� H Tbi ^b� VXSUD ��h� ���� �h ���ʠ�� I_�h�����a hb� �jh��g�!�
h �id�  �d�!�� ^�ig�g� �!�� `� !� # gb� h gh�#g �� `�gh� ^� �JL

�N� 2YHUVLJKW +HDULQJ� VXSUD ��h� �� �h �Oʠ�P I" �hh�� h�gh�d��# �` [b� � ��j
ʞ�`��_� gJ I^�h��a ��� ʟ ��a� 3V\FKRORJ\ 'HSDUWPHQW 0HPEHUV &LWH 5HVHDUFK $JDLQVW
)DPLO\ 6HSDUDWLRQV� �	�ʟ	�	� 	\Z IXi�# ��� ����JJL
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^�a��h�!� _�!���ed��hLʤ�NN [b� h �id� �`  �d�!�� �g �ge�^����#
�^ih� �� ��"]� �g� "b�g� _�!���e��a �hh�^bd��h h� hb�� 
d�hb� g "��� ]� ��h�  ieh�_ �`  �d�!�_� ���_��a h� ʣe�� 
_�!���ed��h�� �ih^�d�gLʤ�NO 	!�� ] ��`  �d�!��g d�# b�!�
_�!�gh�h��a� ��gh��a �``�^hg �� hb� ^b��_ʬg _�!���ed��hL�NP [big�
�h �g �de� �h�!� hb�h b� d �`  �d�!�� ]� �  ���!��h `�^h� �
"� hb# �` g�a��`�^��h "��abh� �� � ^�i hʬg ����#g�g �` "b�hb� h�
 �d�!� �� ��`��h ` �d �hg d�hb� L W` hb� `�d��# ^�i h g#gh�d
"�gb�g h� ���a� "�hb �hg ��d �` ��gi ��a hb� a��� �� "���K]���a
�` ^b��_ ��� ��h� ��h�!� ��h� !��h���g digh ]� �jb�igh�_ ]�`� �
hb� gh�h� h���g gi^b � _�g ieh�!� �^h���L

V�"�!� � �" �� � ^�i hg h��_ h� a��gg �!� hb� b� d �`
 �d�!�� e ��a �` 1LFKROVRQ "b�� ����#k��a hb� �ee �e ��h�
 �ge��g� h� _ ia ig� _i ��a e �a���^#L�NQ ʞ�ge�h� hb� ��^� �`
^��^�ig�!� g^���h�`�^ �!�_��^� ������a b� d "�hb e ���h�� _ ia
�je�gi �� ^�i hg  �ih����# `�^ig �� hb� e�g�h�!� _ ia h�gh ��_
��# �hb� ��_�^�� �` ʣb� d�ʤ ���� ��" ]� hb "��abh� �j^�gg�!�
^ #��a� �_d�hh�_ _ ia ig� ]# hb� d�hb� � ��_ hb� d�hb� ʬg
`���i � h� ��a�a� �� � _ ia h ��hd��h e �a �d h� cigh�`#
��h� !��h��� ��_ gi]g�fi��h  �d�!��L�N�

�" �� � digh  �^��� "�hb hb� b� d hb�h  �d�!�� ^��
^�ig�L�N� ��^�ig�  �d�!�� �g g� �j^ i^��h��a�# h �id�h�k��a�
�ge�^����# `� ��`��hg� �" �� � gb�i�_ �!��_  �d�!��a
��"]� �g ` �d d�hb� gL Wh �g �  �`ih�]�� hb�h ʣhb� d�gh �``�^h�!�
��_ ^�ghKg�!��a h ��hd��h �g ���e��a d�hb� g ��_ ��"]� �g
h�a�hb� � ��^�i �a��a d�hb� K��`��h ]��_��a hb �iab g���Kh�K
g��� ^��h�^h� ] ��gh`��_��a ��_ �hb� ��`��h g��hb��a
h�^b��fi�gLʤ�Nʝ 
i hb� d� ��  �d�!��� "�hb�ih � d�_�^���#

�NN ,G�
�NO ,G� �h �P Ifi�h��a �� �� U�gb�� �h ��L� 3UHVFKRRO 2XWFRPHV RI &KLOGUHQ :KR

/LYHG DV ,QIDQWV LQ D 3ULVRQ 1XUVHU\� ʝO Y �g�� XL �Nʝ� �NʝʠP� I���OJJʰ VHH DOVR ,Q UH
\i���� �L� QP L�LZLN_ O��� O�� I
�dL ThL ����J I�deb�g�k��a hb�h hb� ���K#�� K��_
^b��_ "�g �h ʣ� ^ �h�^�� �a� `� e� ��hK^b��_ ]��_��a hb�h b�g �de��^�h���g `� hb� �]���h#
h� `� d �d�h����� ^����^h���g hb �iab�ih ��`�ʤJL

�NP 6HH Z���� �� H Tbi ^b� VXSUD ��h� ���� ��ʝʠ�� I`�^ig��a �� ^b��_ �� ��
`�gh� ^� � `� !� # gb� h gh�#gJL

�NQ 6HH [�#�� � VXSUD ��h� ��N� �h O�� I��h��a hb�h ʣ�" �� � ^�i hg ` �fi��h�#
�ggid� hb�h e ���h�� _ ia ig� ���!�h�]�# ���_g h� b� dʤ _�ge�h� hb� `�^h hb�h �" �� �
 �fi� �g � ge�^�`�^ gb�"��a �` �^hi�� b� d h� cigh�`# � `��_��a �` ��a��^h � �]ig�JL

�N� ,G� �h N��L
�N� 6HH ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h �ʝ Iʣ[b� � �g ^�de�����a

�!�_��^� hb�h hb�  �gi�h��a e���^# ��_ e �^h�^� �g d� � h�j�^ h� ^b��_ ��� e� ��hg ��_
`�d����g hb�� hb� ����a�_ �``�^hg �` _ ia ig� �� e �a���^# ��_ e� ��h��aLʤJʰ VHH DOVR LG�
�h NP I��h��a hb�h  �d�!�� �g ʣ��� �` hb� d�gh !�����h �^h���g � a�!� �d��h ^�� h���
�a���gh �hg e��e��ʤJL1LFKROVRQ Y� 6FRSSHWWD g�h hb� gh��_� _ hb�h  �fi� �g ����#g�g �` hb�
b� d �`  �d�!��� g� �" �� � `�d��# ^�i hg � � �� ��_# e �d�_ h� e��^� d� � �deb�g�g
�� hb� b� d �`  �d�!��L 6HH JHQHUDOO\ �^b��g�� !L Z^�ee�hh�� ��� L	L�_ �O� IL�L
���OJL �__�h������#� � ^��� ��a�g��h�!� gh��_� _ g�h `� hb �� hb� 
T� "�i�_ ]� ]���`�^���L

�Nʝ ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h ��L
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�^^i �h� `��_��a �` b� d� !����h�g hb� ^��gh�hih�����  �abhg h�
e �!�^#�  �e �_i^h�!� ��]� h#� ��_ hb�  �abh h�  ��g� ���ʬg
^b��_ �� ` �� ` �d i�"�  ��h�_ a�!� �d��h ��h� `� ��^�L�O� [b�g
�g ]�^�ig�  �d�!�� �� gi^b � g�hi�h��� �g ��h ��  �"�# h���� �_
h� `i�`��� hb� �� a� a��� �` hb� ^b��_ "��`� � g#gh�d ��_ �hg
gh�hih� # g^b�d�gʡ��d��#� hb� e �h�^h��� �` `�h�� b���hb � 
^b��_ "��`� �L�O�

&� 1HZ <RUN 0XVW (QDFW 3ROLFLHV 3URPRWLQJ 0DWHUQDO
+HDOWK DQG 5HFRYHU\

�g  �d�!�� gb�i�_  � ��#� �` �!� � ]� �``�^hi�h�_ `� 
��`��hg� �" �� � digh ^�dd�h h� e���^��g hb�h e �d�h�
h ��hd��h�  �^�!� #� ��_ b���hb �` hb� d�hb� ]�`� � ��_ �`h� 
]� hbL [b�g "�i�_ ]�hh� ���a� "�hb hb� ei e� h�_  �b�]���h�h�!�
 �h������ �` hb� `�d��# ^�i h g#gh�dL�O�


� gh� �" �� � digh e �� �h�k� hb� �gh�]��gbd��h �`
�__�h����� _ ia h ��hd��h e �a �dg� �g hb� � �g �`h�� �
g�a��`�^��h "��h��a e� ��_ h� ]� �_d�hh�_� �ge�^����# �` hb�g�
g�����a hb� g� !�^�g � � e�� L�ON [b�g a�e �� g� !�^�g �g
^�de�i�_�_ `� e �a���h e��e��� _i� h� ��^� �` b���hb ��gi ��^�
^�!� �a� � hb� _�� hb �` `�^���h��g ge�^�`�^���# `� e �a���h
e��e�� � ��" d�hb� gL�OO �� ��!� � hb� gh�h� gb�i�_ �]��_��
�_d�hh�_ _ ia ig� �g � `�^h� �� �hg b� d h� hb� ^b��_ ����#g�g�
��_ � e �a���h e� g��ʬg �� ���d��h �� � h ��hd��h e �a �d
gb�i�_ ��h ]� � ]�g�g `� �TZ ��!��!�d��hL [b� � �g �]i�_��h
 �g�� ^b hb�h giaa�ghg `�� �` ^b��_ e �h�^h�!� g� !�^�g �g �
g�a��`�^��h ]�  �� h� h ��hd��h `� e �a���h "�d��L�OP [ ��h��a
���ʬg �__�^h��� �g �de�gg�]�� �` ��� ^����h �_d�h h� �h `� `�� �`
���h��h��a ^b��_ e �h�^h�!� e �^��_��agL�OQ


�����#� �" �� � digh  �^��^�ehi���k� �__�^h��� �g �
b���hb �ggi�  �hb� hb�� � d� �� `���i �L 
� �j�de��� �g ���
�_!�^�^# a �ie ���fi��h�# � ai�gR

ʭ�ʮ�� "�i�_ ��!� h��� � e� ��h gh iaa���a "�hb b#e� h��g��� hb�h
hb�# "�i�_ `�^� `�d��# _�gg��ih��� �` ��h ^�de����h "�hb b#e� h��g���
h ��hd��hL [b�g _�``� ��^� i�_� g^� �g hb� e �]��d�h�^ �ggideh���
hb�h e��e�� "�hb gi]gh��^� ig� _�g� _� g � � i��fi��# ^i�e�]�� `� 
hb�� _��a��g�gL ʞ�ge�h� �!� "b��d��a �!�_��^� �` hb� _�``�^i�h# ��

�O� 6HH VXSUD ��h�g ���ʠ��� ��_ �^^�de��#��a h�jhL
�O� 6HH VXSUD ��h�g ���ʠ��� ��_ �^^�de��#��a h�jhL
�O� 6HH VXSUD ��h�g ���ʠ��� ��_ �^^�de��#��a h�jhL
�ON ���_�"���� � VXSUD ��h� ʝQ� �h OO�L
�OO ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h NʝʠO�L
�OP 2YHUVLJKW+HDULQJ� VXSUD��h� �� �h �Q I" �hh�� h�gh�d��#�`[b�� ��jʞ�`��_� gJL
�OQ 6HH� H�J�� LG� I_�g^igg��a b�" � e� ��hʬg d� �ci��� ig� �g �`h�� � ]�g�g `� ^b��_

"��`� � ��!�gh�a�h���gJL
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�^^�gg��a h ��hd��h � hb� e�� fi���h# �` ʭ^� �ʮ� hb� `�gh� ʭ^� �ʮ
g#gh�d �fi�h�g h ��hd��h ���K^�de����^� "�hb e� ��h�� i�`�h��ggL�O�

Wh �g ^ i^��� h� _�gh�ad�h�k� hb� h ��hd��h e �^�gg `� e �a���h
"�d�� ��_ _ ia �__�^h��� �� a��� ��L�O� U��_� Kge�^�`�^ e���^��g�
"b�^b �^^�i�h `� i�_� �#��a d��h�� b���hb �ggi�g ��_ e�gh
h �id�� hb�h ��^�i �a� ]��_��a ]�h"��� hb� ��" d�hb� ��_
hb� ^b��_ digh ]� e �� �h�k�_ �` hb� g�^��h�� a��� �g h i�#
 �b�]���h�h���� ��_ ��h cigh ei��gbd��hL�Oʝ

�" �� � gb�i�_ �_�eh �� �ee ��^b g�d��� h� T���_�ʬg
`� e �a���h _ ia ig� gL�P� T���_��� ��" b�g  �` ����_ ` �d
�_�eh��a hb� `�h��  �abhg _�^h ���� �� "b�^b hb� d�hb� ��_ `�hig
� � g�e� �h� ��h�h��g "�hb  �abhg hb�h ^�i�_ e�h��h����# ^��`��^h�
hb� �]# ��d�h��a hb�  �abhg �` hb� d�hb� L�P� � "�d�� �� T���_�
"��� ��h ]� ^�!���# � ^ �d�����# ei��gb�_ `� b� d gb� ^�ig�g h�
hb� `�hig� ��_ hbig ʣT���_�ʬg �ee ��^b h�  �_i^� hb� ��^�_��^�
�` �Z �g "�d��K^��h� �_Lʤ�P� T���_� `�^ig�g �� e �!��h���
e �a �dg ��gh��_ �`  �h ��^h�!� ei��gbd��hL�PN T��g�fi��h�#�
]�hb hb� d�hb� ��_ `�hig ]���`�h ` �d hb� �ee ��^b� ���a���a
"�hb hb� �gg� h�_ �!� � ^b��a a��� �` ^b��_ e �h�^h��� g#gh�dgʡ
^b��_ e �h�^h��� ��_  �b�]���h�h���L�PO

'� 1HZ <RUN 0XVW (VWDEOLVK &OHDU *XLGHOLQHV IRU 'UXJ
7HVWLQJ DQG 5HSRUWLQJ 3UHJQDQW :RPHQ� 1HZ 0RWKHUV�
DQG 1HZERUQV

��h��  �^��h�#� hb� d�gh ^��^� ���a e �^h�^� �� �" �� �
��!��!�_ _ ia h�gh��a e �a���h "�d��� ��" d�hb� g� ��_ ��`��hg
"�hb�ih ^��g��hL�PP \b��� g�d� gh�h�g  �fi� � _ ia h�gh��a gb� h�#
�`h� ]� hb��PQ �" �� � _��g ��h b�!� ��# ��"  �fi� ��a gi^b

�O� ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h O�ʠO�L
�O� 6HH� H�J�� V�"� _ H Ui�gh�`�  �� VXSUD ��h� �PP� �h �ʝʠN� Igiaa�gh��a gh�ad�

 �_i^h��� gh �h�a��g h� e �d�h� � ei]��^ b���hb �ee ��^b h� gi]gh��^� ig�� ��gh��_ �` �
ʣd� �� `���i � e� ge�^h�!�ʤJL

�Oʝ ,G� �h N�ʠNʝ� P�L
�P� ʟ ��a� � VXSUD ��h� N�� �h ʝNʠʝQL
�P� ,G�
�P� ,G� �h ʝPL
�PN ,G� �h ʝQL
�PO L�L 
��L T[L �T[ ʷ ���� I�^ʟ����# ����Jʰ VHH DOVR Y��e�� !L ��g����� QON

L	L�_ ��� �O IL�L �ʝʝOJL
�PP 6HH 2YHUVLJKW +HDULQJ� VXSUD ��h� �� �h P I" �hh�� h�gh�d��# �` [b� � ��j

ʞ�`��_� gJ IʣW� �i �je� ���^�� b�ge�h��g _� ��h ��"�#g �]h��� � "�d��ʬg ^��g��h� ��h �����
��`� d�_ ^��g��h `� hb� h�gh ��_ �`h�� _� ��h �!�� ��h�`# hb� "�d�� hb�h hb� h�gh �g ]���a
e� `� d�_ �� b� � b� ��"]� �LʤJL

�PQ 6HH 6XEVWDQFH 8VH 'XULQJ 3UHJQDQF\� VXSUD ��h� P Iʣʭ["��h#K`�!�ʮ gh�h�g ��_
hb� ʞ�gh �^h �` T��id]��  �fi� � L L L  �e� hʭ��aʮ ʭ�`ʮ gige�^h�_ e ���h�� _ ia ig�ʤ "b���
��abh gh�h�g d��_�h� h�gh��a "b�� e ���h�� _ ia ig� �g gige�^h�_LJL
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h�gh��aL�P� �" �� � _��g ��h �!��  �fi� � e �!�_� g h�  �e� h �
e�g�h�!� h�j�^���a# g^ ��� h� hb� gh�h� ^��h ��  �a�gh # I�`h��
^����fi����# ���"� �g hb� ^b��_ �]ig� b�h����JL�P� V�"�!� � _ ia
h�gh��a ��_  �e� h��a �g ^�dd�� �� �" �� �� �ge�^����# �` hb�
e �a���h "�d�� �g ���^�� e�� � � ]�hbL�Pʝ

ʞ�ge�h� hb� `�^h hb�h "b�h� "�d�� ��_ ���^� "�d�� ig�
_ iag �h g�d���  �h�g� ���^� "�d�� � � `� d� � �����# h� ]�
 �e� h�_ h� �TZ `� � e�g�h�!� h�j�^���a#  �e� hL�Q� [b�g �g �����#
� e �_i^h �` d�_�^�� e �`�gg�����gʬ  �^��� ]��g ��_ ]�^�ig�
b�ge�h��g �� "���hb�� ���ab]� b��_g  � ��# h�gh "�d�� � hb�� 
��`��hgL�Q� W� `�^h� �h �g ^�dd�� e �^h�^� `� ʣb�ge�h��g g� !��a
��_�^��_K���a�]�� e�ei��h���gʤ hb �iab�ih hb� ^�i�h # h� ʣ_ ia
h�gh e �a���h e��e�� L L L ��_ L L L ��"]� �g "�hb�ih e �!�_��a
��`� d�_ ^��g��hLʤ�Q�

\b��� e �!�_� g ��_ b�ge�h��g d�# gh��� _ ia h�gh "�d��
��_ ��"]� � ^b��_ �� `� hb� e �g��^� �` _ iag �� hb�� g#gh�dg�
�" �� � T�h#  �^��h�# gh�ee�_ e� `� d��a _ ia h�ghg ��
e �a���h e�h���hg �� ei]��^ b�ge�h��g "�hb�ih " �hh�� ^��g��hL�QN
[b�g ^b��a� ^�d� �� hb� b���g �` hb� �" �� � T�h# T�dd�gg���
�� Vid�� ��abhgʬ ��!�gh�a�h��� ��h� _ ia h�gh��a e �^h�^�g �`
e �!�h� �" �� � b�ge�h��g h� _�h� d��� hb�  ��� �`  �^��� ]��g
�� _�^�_��a "b�^b ��" d�hb� g h� h�ghL�QO �����# ��  �ge��g� h�
hb�g ��!�gh�a�h���� hb� ��" e���^# ��" gh�h�g hb�h _ ia ig�
_i ��a e �a���^# ʣ�g � d�_�^�� �ggi� hb�h gb�i�_ ]� �gg�gg�_ `� 
hb� ei e�g�g �` ������a "�d�� h� h ��hd��h� �` ��^�gg� #Lʤ�QP

V�"�!� � �h �g ^ �h�^�� h� ��h� hb�h hb�g ��" e���^# _��g
��h e �!�_� ai�_�����g  �a� _��a "b�� h�  �e� h � e�g�h�!� _ ia

�P� 2YHUVLJKW +HDULQJ� VXSUD ��h� �� �h P I" �hh�� h�gh�d��# �` [b� � ��j ʞ�`��_� gJL
�P� ,G� �h O� �L
�Pʝ 6HH LG� �h P� ��ʰ VHH DOVR ��gd��� ʟb��� 1<& :LOO (QG 3UDFWLFH RI 'UXJ

7HVWLQJ 3UHJQDQW 3DWLHQWV :LWKRXW :ULWWHQ &RQVHQW� U�[V��WZ[ I�!L ��� ����� �ROʝ
Y�J� bhhegRMMa�hb�d�ghL^�dM��"gM�#^K"���K��_Ke �^h�^�K_ iaKh�gh��aKe �a���hKe�h���hgK
"�hb�ihK" �hh��K^��g��h ʭbhhegRMMe� d�L^^MT�PK
�PYʮ I��h��a hb�h ʣ���^� ��_ ��h���
^b��_ �� �� �" �� � T�h#ʤ ^��gh�hih� ��d�gh ʝ� e� ^��h �` ^b��_ e �h�^h�!�  �e� hg�
_�ge�h� ^��gh�hih��a �]�ih PP e� ^��h �` hb� h�h�� e�ei��h���JL

�Q� 2YHUVLJKW+HDULQJ� VXSUD��h� �� �h �� I" �hh�� h�gh�d��#�`[b�� ��jʞ�`��_� gJL
�Q� 6HH LG� �h �� I^�h��a � 1HZ <RUN 'DLO\ 1HZV gi !�#� �� "b�^b ʣb�ge�h��g g� !��a

e �d� ��# ��"K��^�d� d�dg d��� ʭ_ iaʮ h�ghg  �ih��� ��_ g�d�h�d�g d��_�h� #ʤJL
�Q� ���	�	[ 
�� 
��L Y�\	�� VXSUD ��h� N� �h NO IʣWh �g "�_��# ���"� hb�h

b�ge�h��g g� !��a ��_�^��_K���a�]�� e�ei��h���g  �ih����# _ ia h�gh e �a���h e��e��� ��"
d�hb� g ��_ hb�� ��"]� �g "�hb�ih e �!�_��a ��`� d�_ ^��g��h� �� ^��h �!��h��� �` hb�
�hb�^�� ai�_�����g �` !� ��ig ���_��a d�_�^�� � a���k�h���gLʤJL

�QN ʟb��� VXSUD ��h� �Pʝ I��h��a hb�h ei]��^ b�ge�h��g �� �" �� � T�h# � � ��"
 �fi� �_ h� �]h��� " �hh�� ^��g��h e �� h� h�gh��aJL

�QO Y �gg �����g�� L�LTL T�ddʬ� �� VidL �hgL� �" �� � T�h# T�dd�gg��� ��
Vid�� ��abhg ��i�^b�g W�!�gh�a�h��� ��h� [b �� ��c� Y �!�h� V�ge�h�� Z#gh�dgʬ
Y �^h�^�g �` ʞ ia [�gh��a �"]� �g ��_ Y� ��hg I�!L �Q� ����J�
bhhegRMM"""�L�#^La�!M�gg�hgM^^b M_�"����_gMe_`Me �ggK ����g�gMV�ge�h��gʴY �ggʴ�����g�ʴ��K
�QK����Le_` ʭbhhegRMMe� d�L^^M�
U�KZʥʟ�ʮL

�QP 6HH ʟb��� VXSUD ��h� �PʝL
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h�gh h� ^b��_ e �h�^h�!� g� !�^�gL�QQ ��hb�iab �TZ �deb�g�k�_
hb�h � e�g�h�!� _ ia h�gh gb�i�_ ��h ����� h �aa� `�d��# ^�i h
��!��!�d��h�  �^��� ]��g ^�i�_ gh���  �� �hg ia�# b��_ ��
e �!�_� gʬ _�^�g���g �` "b�d h�  �e� hL�Q� �" �� � ^�i�_
d�h�a�h� e �!�_� gʬ i�] �_��_ _�g^ �h��� ��_ ^��g�fi��h�#�  �^���
]��g� ]# gh��_� _�k��a "b� �g _ ia h�gh�_ ��_  �e� h�_ ��_ ��
"b�h ^� ^idgh��^�g��Q� hbig `i hb� ��a hb� a��� �� ei e�g� �`
`�d��# ^�i h ��_ ��gg����a hb� _�ge� �h�  �^��� �de�^h �` hb�
^b��_ e �h�^h�!� g#gh�dL�Qʝ

�" �� � gb�i�_  �fi� � ��`� d�_ ^��g��h e �� h� _ ia
h�gh��a e �a���h e��e�� ��_ ��"]� �g �� ��� `�^���h��gL
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