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d���h����_ hb� ʣ` ��_�d h� ei]��gb ^ �d� ^�d�^g b�g ��hb��a h�
_� "�hb ^�!�� ��]� h��gLʤ�� V� "��h ��R ʣ���!��a �!� #hb��a h� hb�
��_�!�_i�� �g �^hi���# QRW _�d�^ �^#ʰ �h �g ��� ^b#Lʤ�� W� b�g !��"�
ʣʭhʮ i� ` ��_�d �g  �ai��h���Lʤ�ʝ \� hb�dʬg ^ ig�_� h� �_�eh ��"g
"�g ` �d�_ ʣe �d� ��# ʭ�gʮ � ei]��^ b���hb �ggi�� ��h �
`i�_�d��h�� �ggi� �` ^��g� gb�e�ʤ ��_ b� ]��d�_ hb� ^�d�^ ]���
��_igh # `� ʣd� �� ]��� ieh^# �� ei]��gb� g b�_��a ]�b��_ hb�
ʭ
� gh �d��_d��hʮLʤ��

[b� �^h���g �` `�ai �g ���� T�dgh�^� ��_ \� hb�d "� �
�de� d����h� ��_ hb�� !��"g �!��hi���# "� � _�g^ �_�h�_ ��_
�^��eg�_ ]# hb� _�!���ed��h �` 
� gh �d��_d��h _�^h ���L �ih
hb�g b� _�# _�de���_ hb� ��hbig��gd `� ^��g� gb�e� �ge�^����#
`� hb�g� "�hb � ^�ig� h� e �d�h�L V�"�!� � e� b�eg ]�^�ig�

� gh �d��_d��h ��" ]�^�d� d� � _�!���e�_ ��_ e �!�_�_
d� �  �]igh e �h�^h���g� ��h�Kge��^b  �h������g ��^ ��g��a�#
"� � ^�����_ �� �^�_�d�^ c� a��L

V� ]� h �� ^ig�� � 
 ���`i h Z^b��� eb���g�eb� �` hb�
d�_Kh"��h��hb ^��hi #� �g h� e���h�^�� _�g^�i g� "b�h ��hb��#
T�dgh�^� "�g h� ^i�hi �� ei �h#L �� ^ig� ^b�de����_ e���h�^��
 �e �gg��� h� �_!��^� h ihb �g b� g�" �hL \b��� T�dgh�^� "�g
�� � d�gg��� ` �d a�_ h� "�e� �ih ��� g�i ^�g �` �igh ��_ �de��h#�
�� ^ig� � ai�_ hb� ��^�gg�h# �` ʣ^��_�h�����aʤ Ihb�h �g�
 �gh �^h��aJ e���h�^�� � aid��h g� hb�h hb� e��e�� "�i�_ ]�
^�e�]�� �` i�_� gh��_��a hb� ʣ ���ʤ h ihbL [� _� g� "�i�_  �fi� �
hb� a�!� �d��h h� �]��_�� �hg h �_�h����� �de� h����h# h�"� _
e���h�^�� �_��g g� hb�h g�^��h# ^�i�_ ]� ` ��_ ` �d ʣhb� e �!�����a
��_�^h ���h���Lʤ�� [b�h �g� h� e� d�h hb� e��e�� h� ]� �ih���d�ig
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��_ hb��� ` ���# ʣhb�# "�i�_ b�!� h� a�h ��`� d�h��� g���h�_ ��
hb� �ee�g�h� _� �^h���Lʤ��

\b�h _� hb�g� �]gh �^h���g d��� �� e �^h�^�ʢ W� b�g �ʝQP
�gg�#� ʣ��e �gg�!� [��� ��^��ʤ �� ^ig� �^���"��_a�_ hb�h h�
�gh�]��gb h i� _�d�^ �^# ʣd�#  �fi� � �ee� ��h�# i�_�d�^ �h�^
d���gLʤ�N [b�g "�i�_ d���  �gh �^h��a hb�  �abhg �` ge��^b ��_
�gg�d]�# `� ʣa �ieg ��_ d�!�d��hg "b�^b e �d�h� �aa �gg�!�
e���^��g� � d�d��h� ^b�i!���gd� _�g^ �d���h��� �� hb� a �i�_g
�`  �^� ��_  ���a���� � "b�^b �ee�g� hb� �jh��g��� �` ei]��^
g� !�^�g� g�^��� g�^i �h#� d�_�^�� ^� �� �h^Lʤ�O �g b� eih �h� ʣhb�
 �gh� �h��� �` ` ��_�d �` hb�iabh d�# ��^�gg�h�h� ��" ��_  �a�_
 �gh �^h���g �� h��^b��ag ��_ e �^h�^�g �� hb� �_i^�h�����
��gh�hih���g "b�^b� ]# hb�� d�hb�_g ��_ ^��^�ehg� g� !� h�
��^��g� hb� d��_ "�hb�� hb� �gh�]��gb�_ i��!� g� �` _�g^�i g�
��_ ]�b�!�� ʡhb� �]# e �^�i_��a � e �� � �  �h����� �!��i�h���
�` hb� ��h� ��h�!�gLʤ�P [b� ʣ �gh� �h��� �` ` ��_�d �` hb�iabhʤ
"�i�_ ��g�  �fi� � ^��g� gb�e �` ʣg^���h�`�^  �g�� ^b �� hb�
��h� �gh �` _��_�# ʯ_�h�  ��hg�ʬ �` �]�� d�� bid�� ��_i ��^�
i�_� ��bid�� ^��_�h���g� �h^Lʤ�Q W� hb�g !��"� ʣ��]� �h��a
h��� ��^�ʤ d���g ʣ��h��� ��^� �a���gh d�!�d��hg ` �d hb�
��abh� ��_ h��� �h��� �` d�!�d��hg ` �d hb� ��`hLʤ��

�g �� ^ig� eih �h� ʣh��� ��^� ^����h ]� ��_�g^ �d���h�
��_ �fi�� "�hb  �ge�^h h� hb� ^��h��hg �` �je �gg���ʤ ��_ ʣ�h
^����h e �h�^h `��g� "� _g ��_ " ��a _��_gʤ hb�h ʣ^��h �_�^h
��_ ^�i�h� �^h hb� e�gg�]���h��g �` ��]� �h���Lʤ�� W� gb� h� h�
ai� ��h�� hb� ]��gg��ag �` ��]� h# ʣ^� h��� hb��ag ^����h ]� g��_�
^� h��� �_��g ^����h ]� �je �gg�_� ^� h��� e���^��g ^����h ]�
e �e�g�_� ^� h��� ]�b�!�� ^����h ]� e� d�hh�_ "�hb�ih d����a
h��� ��^� �� ��gh id��h `� hb� ^��h��i�h��� �` g� !�hi_�Lʤ�ʝ

\b� �g h� ]� hb� � ]�h� �` hb�g g#gh�d �` ��`� ^�_ h ihbʢ
�^^� _��a h� �� ^ig�� hb� � �g ���# ʣ��� ��a�^�� ��g"� ʤ
 �a� _��a "b� �g fi���`��_ ʣh� d��� ��� hb�g� _�gh��^h���g�
_�`���h���g� ʭ��_ʮ �_��h�`�^�h���g `� hb� g�^��h# �g � "b���ʤʡ�h
ʣ�g hb� _�d�^ �h�^ �_i^�h����� _�^h�h� gb�e �` ` �� d��LʤN�
V�"�!� � �� � g�^��h# ^i  ��h�# a�!� ��_ ]# hb� e�"� ���h��
��_�^h ���h���� ��_ ^�e�h���gd� hb�g� fi���`��_ h� �_��h�`# ��_ h�

�� ,G� �h ʝʝL
�N ,G� �h ���L
�O ,G�
�P ,G� �h ���ʠ��L
�Q ,G�
�� ,G� �h ��ʝL
�� ,G� �h ��L
�ʝ ,G�
N� ,G� �h ��QL
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��`� ^� hb�  �abh �_��g ʣ"�i�_ ]� � gd��� �id]� ��_��_LʤN�
Z�d�b�"� hb�g ^� � a �ie �` hb� ��h����a��hg�� "�i�_ b�!� h�
] ��� ʣhb� h# ���# �` ei]��^ �e����� ��_ �hg d��� g �� hb� ^��g�_
g�^��h#ʤ ]# gi^b d���g �g ʣ^��^����h��� �` hb� ��]� �� ^ ��_ �`
` �� ��_ �fi�� _�g^igg���LʤN�

��hʬg e��_� hb�h `� � g�^��_L \b�h _��g �h g�# �]�ih �
e� g�� �`� "b�� �g��_ hb� fi�gh���� ʣ\b� gb�i�_ ]� hb�
ai� _���g �` h ihb ��_ hb� `���� ^��g� g `� ��� g�^��� _�g^�i g�ʢ�ʤ
b� � gb� ��g"� gR ʣ�� ��_ � `�" ai#g cigh ���� d�ʢʤ [� gh�h�
�� ^ig�ʬg � aid��h �g h� _�g^ �_�h �h� ]ih g�d� ]�_ �_��g cigh
���e ^�d��a ]�^�L

%� 0DUFXVH·V 5HYHQJH

�� ^ig�ʬg �_��g `�i�_�_ �je �gg��� �� ^�deig ge��^b ^�_�g
��_ g�d� ��^�� � _����^�g �_�eh�_ �� hb� ��h� �ʝ��g ��_ �� �#
�ʝʝ�gL V� !�# Z��!� a��h� ��_ ���� ʟ� g b�ab��abh�_ hb� �ggi� ��
hb�� �ʝʝ� ]���� 7KH 6KDGRZ 8QLYHUVLW\� "b� � hb�# _�g^ �]�_ hb�
�gg�i�hg �� ` �� ge��^b ��_ �^�_�d�^ ` ��_�d �� ^����a� ^�deig�g
�g ʣ�� ^ig�ʬg ��!��a�LʤNN [b� e �_�d����h ei e�g� �` hb� ge��^b
^�_�g "�g h� ]����^� ` �� ge��^b  �abhg "�hb �  �abh h� ]� ` �� ` �d
!� ]�� ʣ�gg�i�hʤ `� ghi_��hg "b� `��� ��h� _�g�a��h�_ ^�h�a� ��g �`
_�g�_!��h�a�_ � d� a�����k�_ a �ieg�NO ]ih _���a g�  �fi� �_ �
 �_�`���h��� �` hb� 
� gh �d��_d��h� "b�^b b�gh� �^���# b�_ ]���
e �d�g�_ �� ^��h��h ��_ ge���� ��ih ���h#L

�^�_�d�^ " �h� g �h hb� h�d� "b� `����"�_ �� �� ^ig�ʬg
��h����^hi�� `��hgh�eg ��^�i_� ��^b� _ ʞ��a�_�� �� � XL ��hgi_��
Tb� ��g �L ��" ��^� WWW� ��_ ʟ�d]� �ʺ \�����dg T ��gb�"� "b��
�� hb�� �ʝʝN ]����:RUGV 7KDW :RXQG� � ai�_ hb�h ʣ_�`��_� g �`
hb� gh�hig fi� b�!� _�g^�!� �_� �� hb� `� gh �d��_d��h� � ��"
"��e��LʤNP [b�# ^����_ `� � ^��^�eh��� �` ʣhb� gi]gh��^� �`
` ��_�dʤ hb�h _��g ��h e �h�^h ʣ�  �abh h� _�a �_� ��_ bid����h�
���hb� bid�� ]���a ��# d� � hb�� �h �de��^�h�g �  �abh h� _�
eb#g�^�� !�����^� h� ���hb� LʤNQ ���hb� ����Kd��_�_ g^b��� �
T�hb� ��� ��^ʟ������ g�d��� �# �fi�h�_ "� _g "�hb �^h���g�
ʣh��h�d�i�h h� L L L g�#��a ʯ ��_#� ��d� `� �ʬ h� � `� ��a gfi�_LʤN�
Zb� �_!�^�h�_ ʣ� ��" d�_�� `� ` ��_�d �` �je �gg��� L L L ��
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"b�^b ` �� ge��^b _��g ��h d�gh  ��_��# e �h�^h hb� �^h�!�h��g �`

�k�g� ʟ���gd��� ��_ e� ��a �eb� g� "b��� _���a ��hb��a `� 
hb�� !�^h�dgLʤN� Zb� �_!�^�h�_ hb� ^��g� gb�e �` g�ji�� ge��^b I��
e� h�^i�� J h� e �!��h _�g^ �d���h���L

\b��� g�d� �^�_�d�^g g�iabh h�  �^��^�ehi���k� ` ��_�d
�` ge��^b I��_ hb� �]#  �h������k� ^��g� gb�eJ� �hb� g d� �
e �!�^�h�!��# �ee�� �_ h� �d] �^� hb� b�  � L Y �`�gg� Zh����#

�gb hbig _�`��_�_ ^��g� gb�e �� b�g ]���� 7KHUH·V 1R 6XFK 7KLQJ
DV )UHH 6SHHFK � � � DQG ,W·V D *RRG 7KLQJ� 7RR� �� "b�^b b�
�_!��^�_ hb� ��h��� hb�h hb�g� "b� � � ^��� �#  �abh �iabh h� ]�
�]�� h� �de�g� hb�� ^����^h�!� "��� ��_ g����^� hb� �hb� g�_�L V�
_�gd�gg�_ h��� �` hb� !��i� �` ` �� �je �gg��� `� �hg �"� g��� �g
�� �deh# e��h# ��_ giaa�gh�_ hb�h hb� _�]�h� �!� hb� e �h�^h���
�` ge��^b b�g ��"�#g ]��� �]�ih e �d�h��a d�gg�a�g hb�h ���
g�_� "��hg b�� _ ��_ ^��g� ��a �_��g hb�# "��h h� g����^�L ��_
b� �g `��� "�hb hb�h ]�^�ig�� �`h� ���� �!� #]�_# _��g �hL � � d� �
`i�_�d��h���#� b� �g `��� "�hb �h ]�^�ig�� �� b�g !��"� ��� 
� gh
�d��_d��h � aid��hg �d�i�h h� ��hb��a d� � hb�� � ^��h�gh
�` �ee�g��a e���h�^�� "���gL

[big� �^^� _��a h� Y �`�gg� 
�gb� ei]��^ i��!� g�h��g
gb�i�_ ]� �]�� h� �de�g� ge��^b ^�_�g �� hb�� ghi_��hg ��_ hb�
a�!� �d��h gb�i�_ ]� �]�� h� e �b�]�h ʣb�h� ge��^bʤ Ib�"�!� 
��� d�abh _�`��� hb�h ��]i��ig ^��^�ehJ ]�^�ig� hb�h �g hb� g�_�
b� b�g ^b�g��LNʝ ��� g ��h� � 
�gb "�i�_ �je��_ �� hb�g� !��"g
h� �^���"��_a� hb�h ʣb�h� ge��^bʤ �g ��^�e�]�� �` e �^�g�
_�`���h��� ��_ hb�h ��"g �hh�deh��a h� ]�� gi^b ge��^b � �
_��d�_ h� `���� ]ih �h hb� g�d� h�d� b�  ��``� d�_ b�g ^���d hb�h
hb� � �g �� ʣ` �� ge��^b e ��^�e��LʤO� �^^� _��a h� b�g hb�g�g�
^��g� gb�e �g a��_� �` _��� `� hb� ʣ �abhʤ  ��g��g � ]# hb� ʣ �abhʤ
e��e��LO� �ih hb��� �!� #��� b�g hb��  ��g��g� _��ʬh hb�#ʢ


� 
�gb h� e���h �ih hb� �j�gh��^� �` ��h����^hi��
��^��g�gh��^# Iʣ` �� ge��^b `� d�� ]ih ��h `� hb��ʤO�J� b�g ��!� 
]��� di^b �` �� � aid��h� ��_ �h �g `� ` �d � cigh�`�^�h��� `� 
ge��^b  �gh �^h���gL [� g�# hb�h d�gh e��e�� ^�� ��d� g�d� ���_
�` ge��^b hb�# "��h h� giee �gg "b��� k����ig�# ai� _��a hb�� 
�"� d���g � ^�g� `�  �d�_��� �_i^�h���� ��h ^��g� gb�eL W� ��#
�!��h� ��� d�abh b�e� hb�h �  �]igh _�`��g� �` ^��g� gb�e "�i�_
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]� d� � ��h����^hi���# _�`��g�]�� hb�� b�� ��a `� d� Y �g�_��h
ʞ����_ [ ideʬg �^h��a Tb��` �` Zh�``� ��^� �i�!���#� _�`���h�#
h�����a hb� e �gg hb�h hb� ���h�_ Zh�h�g d���g fi�_ e � fi�
_�d��_g �` `� ��a� a�!� �d��hg ��� hb� h�d�� ��_ e��e�� gb�i�_
cigh ʣa�h �!� �hLʤON ����"�g�� hb� �^�_�d# gb�i�_ ]� �]�� h� _�
]�hh� �� d� gb�����a �hg � aid��hg hb�� hb� 
�j�� ��#���ghg "b�
 �h������k�_ hb� �]ig�g �` \�h� a�h� ]# ^���d��a hb�h ���
e���h�^���g ��a�a� �� _� h# h �^�gL


� hb�h  ��g��� ^�i hg hb�h `� gh ^��` ��h�_ !� ��ig
e���^��g ��ge� �_ ]# hb�g� ʣ��" d�_��ʭgʮ `� ` ��_�d �`
�je �gg���ʤ I�g T�hb� ��� ��^ʟ����� _�g^ �]�_ hb�dJ "� � ��h
�de �gg�_L [b� �Z T�i h �` �ee���g `� hb� Z�!��hb T� ^i�h ��
�ʝ�P gh i^� _�"� �� ��h�Ke� ��a �eb# � _����^� _ �`h�_ ]#
��^ʟ����� ��_ `�d���gh �^h�!�gh ��_ �� ʞ"� ��� �g �� �j� ^�g�
�� ʣhb�iabh ^��h ��ʤ ��_ `��h�# ��^��g�gh��h "�hb hb� 
� gh
�d��_d��hLOO [b� � _����^� b�_ _�`���_ ʣe� ��a �eb#ʤ �g ʣhb�
a �eb�^ g�ji���# �je��^�h gi]� _���h��� �` "�d��� "b�hb� ��
e�^hi �g � �� "� _g�ʤOP ]�g�_ �� ��^ʟ�����ʬg hb�� # hb�h d��
"b� g�� "�d�� �g gi]� _���h� � � �����# h� h ��h hb�d g�L [big�
ʣe� ��a �eb#ʤ I�g _�`���_ ]# hb� � _����^�J ^�i�_ ]� e �b�]�h�_
 �a� _��gg �` g� ��ig d� �h ��_ "�hb�ih ^��g�_� �h��� �` hb�
e �_�d����h hb�d� �` hb� "� � �g � "b��� ]�^�ig�� �g
��^ʟ����� �je�����_� ʣe� ��a �eb# �g ��h �� �_��ʰ e� ��a �eb#
�g hb� ��ci #LʤOQ [b�g "�g � hb �"]�^� h� � T�dgh�^���� !��" �`
ʣe� ��a �eb#ʤ "�hb � `�d���gh !���� � ��_ hb� _�gh �^h ^�i h
 �c�^h�_ �h �� h �_�h����� 
� gh �d��_d��h a �i�_gL Wh b��_ hb�h
hb� ��" "�g i�^��gh�hih����� ]�^�ig� �hg h� dg "� � !�ai�� �hg
g^�e� �!� �# ] ��_� ��_ ]�^�ig� �h �gh�]��gb�_ � e ��  �gh ���hLO�

[b� `��"g �` hb� W�_����e���g � _����^� "� � g�
`i�_�d��h��� hb� ^�i h �` �ee���g b��_ hb�h �h ���_ ��h �!��  ��^b
fi�gh���g �` hb� ��"ʬg !�ai���gg � e ��  �gh ���hLO� Wh `�i�_ hb�h
hb� ��" "�g �� �j� ^�g� �� ʣhb�iabh ^��h ��ʤ ]�^�ig� �h ]����_
ge��^b ���# �` �h e �d�h�_ hb� ʣ" ��aʤ �hh�hi_�g � ]����`gLOʝ
W�_����e���g _�_ ��h �de��# �gh�]��gb�_ ��a�� gh��_� _g `� 
�]g^���h# I��^�i_��a a �eb�^ _�e�^h���g hb�h �ee��� h� � ʣe i ���h

ON 0XOYDQH\ &RQIHVVHV WR 4XLG 3UR 4XR� *HW 2YHU ,W ������� T

 I�^hL ��� ���ʝJ�
bhhegRMM"""L^��L^�dM!�_��gMe���h�^gM���ʝM��M��Mdi�!���#Kh ideKa�hK�!� K�hKfi�_Ke �Kfi�K
g�hK^ �K!ejL^�� ʭbhhegRMMe� d�L^^M�X
QK�T�PʮL

OO �dL ����g���� g �ggʬ� !L Vi_�ih� ��� 
L�_ N�N� N��� NN�ʠNN I�hb T� L �ʝ�PJ�
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OP ,G� �h N�OL
OQ ,G� �h N��L
O� �d� �^�� ����g���� g �ggʬ� !L Vi_�ih� Pʝ� 
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��h� �ghʤ �� g�j hb�h !����h�g ^��h�de� � # ^�ddi��h# gh��_� _g �`
ʣe�h��hʭ ʮ �``��g�!�ʭ��ggʮʤJLP� [b� ^�i h �]g� !�_ hb�h� i�_� hb�
^�h#ʬg ��" _�`���h���� hb� � "�g �� ��d�h h� b�" a �eb�^ ��_ e�h��h�#
�``��g�!� � "� � ^�i�_ ]� g� ���a �g "�d�� "� � ��h
ʣgi]� _���h�ʭ_ʮʤ � e �g��h�_ �g ʣ��c�#��a L L L bid����h���LʤP�

[b� ^�i h _� �^h�# ^��` ��h�_ hb� ^���d hb�h e� �
e �d�h�g g�j�gh hb�����aR ʣW` hb� `�^h hb�h ge��^b e��#g �  ��� ��
� e �^�gg �` ^��_�h�����a "� � ���iab h� e� d�h a�!� �d��h��
 �ai��h���� hb�h "�i�_ ]� hb� ��_ �` ` ��_�d �` ge��^bLʤP� Wh ��h�_
hb�h hb� "� �_ �g `����_ "�hb ]�_ �_��g� ��_ ge��^b hb�h d�#
ʣ��`�i��^� hb� ^i�hi � ��_ gb�e� �i g�^����k�h����ʤPN  ��a��a
` �d ]�a�h # ��_ ��h�KZ�d�h�gd h� h���!�g�_ !�����^�� �g ���
e �h�^h�_ �g ge��^b� ]�^�ig� ʣʭ�ʮ�# �hb� ��g"� ���!�g hb�
a�!� �d��h �� ^��h �� �` ��� hb� ��gh�hih���g �` ^i�hi �� hb� a ��h
^��g� ��_ _� �^h� �` "b�^b hb�iabhg � � a��_ `� igLʤPO [b�
Zie �d� T�i h �``� d�_ hb� _�^�g��� "�hb�ih �e�����LPP

��ai��h��� �` ^�deig �je �gg��� hb �iab ʣge��^b ^�_�gʤ
]�g�_ �� ����Kd��_�_ hb�� ��g d�h hb� g�d� `�h�L � `�_� �� ^�i h
gh i^� _�"� � ���!� g�h# �` \�g^��g�� e���^# _ �`h�_ ]#
� a �ie �` e �`�gg� g hb�h ��^�i_�_ ��^b� _ ʞ��a�_�� b��_��a
hb�h �hg e �b�]�h��� �` ʣ_�g^ �d���h� # ^�dd��hg� �e�hb�hg� � 
�hb� �je �gg�!� ]�b�!�� ʤ I�d��a �hb� hb��agJ "�g !�ai��
�!� �# ] ��_� ��_ _�_ ��h `��� "�hb�� hb� 
� gh �d��_d��h
�j^�eh��� `� ʣ`�abh��a "� _gLʤPQ ʞ �"��a �� hb� Z�!��hb
T� ^i�hʬg b��_��a ��!���_�h��a ��^ʟ����� ��_ ʞ"� ���ʬg ��h�K
e� ��a �eb# � _����^�� �h b��_ hb�h hb� 
� gh �d��_d��h _��g
��h e� d�h ʣ]����^��aʤ hb� !��i� �` ge��^b I� ��^� hb� ��`J
�a���gh hb� e�gg�]���h# �` ^�ig��a �``��g�LP� [b� _�^�g���
�^b��_ �� �� ���  i���a hb�h  �c�^h�_ � g�d��� e���^# �h hb�
���!� g�h# �` ��^b�a��L Wh `�i�_ hb�h � ]�� �� ʣ_�g^ �d���h� #
b� �ggd��hʤ `����_ h� e �!�_� ʣ��# e ��^�e��_ "�# h� _�gh��ai�gb
g��^h����]�� ` �d e �h�^h�_ ge��^b�ʤ ��_� ^��g�fi��h�#� ʣhb�
���!� g�h# b�_ �� �_�� "b�h hb� ��d�hg �` hb� ʭeʮ���^# "� � ��_
�h "�g �gg��h����# d����a ie hb�  i��g �g �h "��h ����aLʤP�
W� ����� ʞ��a�_� �����_ ]�^� �h hb�g� ��_ �hb� ^�g�g ��_

P� ,G� �h N�OL
P� ,G� �h N��L
P� ,G� �h NN�L
PN ,G�
PO ,G�
PP Vi_�ih !L �dL ����g���� g �ggʬ�� O�P �LZL ���� I�ʝ�QJ� DII ·J PHP� $P�

%RRNVHOOHUV� ��� 
L�_ N�NL
PQ ��\ Y�gh� W�^L !L �_L �` ��a��hg �` hb� ���!L �` \�gL Z#gL� ��O 
L ZieeL

��QN� ����� ���ʝʠ�� I	LʞL \�gL �ʝʝ�JL
P� ,G� �h ���Nʠ��L
P� ʞ�� !L ���!L �` ��^bL� ��� 
L ZieeL �P�� �Q�ʠQ� I	LʞL ��^bL �ʝ�ʝJL
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�^���"��_a�_ hb�h gi^b ^�deig ge��^b ^�_�g � � ��d�gh ��"�#g
gh i^� _�"� "b�� ^b�����a�_ �� ^�i hLPʝ

WWL �T�ʞ	�WT ��[W�
��Wʥ�[W�
Z 
�� T	
Z��ZVWY

$� 7KH 5LVH RI 3ROLWLFV

\b��� hb� ^�i hg b�!�  �^�a��k�_ ��_ �ee���_ gh ��a 
� gh
�d��_d��h e ��^�e��g� hb� g�d� ^����h ]� g��_ �` hb�g� �d��a
�� ^ig�ʬg ʣ_�d�^ �h�^ �_i^�h����� _�^h�h� gb�e �` ` �� d��LʤQ�
Ziee� h `� ` �� �je �gg��� b�g "���_ �d��a ^� h���
�^�_�d�^gʡ��^�i_��a g�d� "b� _�!�h� ge�^��� �hh��h��� h� 
� gh
�d��_d��h g^b��� gb�eʡ�g hb� gi]c�^hg �` e �h�^h��� !�� �_
�"�# ` �d �ggi�g h �_�h������# �gg�^��h�_ "�hb e �a �gg�!�
e���h�^gL 	� ��� � �g 
� gh �d��_d��h ��" _�!���e�_ _i ��a hb�
�ʝN�g hb �iab hb� �ʝ��g� ��]� �� �^�_�d�^g a��� ���# ^�i�_ ]�
^�i�h�_ �� h� e �!�_� � `i��Khb ��h�_ _�`��g� �` ` �� ge��^b "b��
�h ^�d� h� giee� h��a hb� ��]� d�!�d��h� gh iaa���a `� ^�!��
 �abhg� ]�hh���a �!� �^�_�d�^ ` ��_�d� �ee�g��a  �gh �^h���g ��
�]g^���h#� _�`��_��a ��h�K"� e �h�ghg� ��_ hb� ����L ʞi ��a hb�g
e� ��_� ��]� ��g e �d� ��# giee� h�_ ` �� �je �gg��� ^���dg "b���
^��g� !�h�!� ��h����^hi��g a��� ���# "� � `� d� � g��eh�^��L

[b�g ]�a�� h� ^b��a� �� hb� �ʝ��g� �g � ^� h��� `�^h��� �`
`�d���ghg ���� ��^ʟ����� ]�a�� h� �_!�^�h�  �gh �^h���g ��
e� ��a �eb# �g ^�!��  �abhg ��"L �h hb� g�d� h�d�� �^�_�d�^g
�ge�ig��a ʣ^ �h�^��  �^� hb�� #ʤ I���� ʞ��a�_� ��_��hgi_�J _ �"
�� ��^ʟ�����ʬg "� � ��_ � ai�_ `� �_�eh��� �` !� ��ig h#e�g
�` ʣge��^b ^�_�gLʤ [b� h ��_ e�^��_ ie �`h� e���h�^��
^��g� !�h�!�g ]�a�� h� e� ^��!� ��a�� hb ��hg h� � !� ��h# �`
�ggi�g �de� h��h h� hb�d� ��_ `�i�_ hb�h hb�# b�_ � 
� gh
�d��_d��h gb���_ �g "���L �g ^�i hg a �" ��^ ��g��a�#
 �^�eh�!� h� hb�� � aid��hg� �h "�g ��" hb� e �a �gg�!�gʡ
e� h�^i�� �# "�hb�� hb� ��a�� �^�_�d#ʡ"b� ^���d�_ hb�h hb�

� gh �d��_d��h b�_ a��� h�� `� L [b�g e�^��_ ie gh��d �`h� 
&LWL]HQV 8QLWHG Y� )(&� �� "b�^b hb� Zie �d� T�i h gh i^�
_�"�  �gh �^h���g �� ʣ���^h����� ��a ^�ddi��^�h���gʤ ��_ hb�
ig� �` ^� e� �h� `i�_g h� giee� h e���h�^�� ^��_�_�h�gLQ�

[�_�#� g^b��� gb�e ��^ ��g��a�#  �`��^hg hb� g�d� e���h�^��
e��� �k�h��� hb�h ��`�^hg hb� ei]��^ �h �� a�L W� hb�g ^b� a�_
��!� ��d��h� g�d� �^�_�d�^ " �h� g fi�gh��� hb� !��i� �` ` ��
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�
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ʞ 
�ʥWZʢR \V� [V	
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Q� �� ^ig�� VXSUD ��h� ��� �h ��QL
Q� T�h�k��g ���h�_ !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL N��� N��� NQ�ʠ�� I����JL
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ge��^b �hg��`L 
� �j�de��� T� ���� ���!� g�h# ��" Y �`�gg� 
Zh�!� Zb�`` �� ^�de����g �]�ih hb� 
� gh �d��_d��hʬg ʣ_� �
g�_��ʤ ��_ ]�hh� �# �g�g ʣʭ\ʮb�hʬg " ��a "�hb hb� 
� gh
�d��_d��hʢʤ V� ^ �h�^�k�g � �id]� �` Zie �d� T�i h _�^�g���g
�g �!� e �h�^h��a ge��^b� ��_ � ai�g hb�h ]�hb ��]� �� ��_
^��g� !�h�!� ci_a�g ʣb�!� hi ��_ ` �� ge��^b ��h� � `�h�gbLʤQ�
�� � ge�^�`�^���#� Zb�`` �� _�^ ��g _�^�g���g �` hb� ��]� hg T�i h
gh ����a _�"� e �b�]�h���g �� ʣ^ igb !�_��g�ʤ �#��a �]�ih d���h� #
b��� g� ��_ hb� g��� �  ��h�� �` !�����^�Khb�d�_ !�_�� a�d�g h�
d��� g I�d��a �hb� gJ �g ʣ���hbg�d��ʤ  �e �g��h��a ʣ� `� d �`

� gh �d��_d��h ghie�_�h#LʤQN Zb�`` �� giaa�ghg hb�h�  �hb� 
hb�� �ee�# gh �^h 
� gh �d��_d��h g^ ih��# h� �!��i�h� ge��^b
 �gh �^h���g� ^�i hg gb�i�_ ��gh��_ ��a�a� �� �� �_ b�^ ]����^��a
�` ��h� �ghg ��_ gb�i�_ `��� ` �� h� �je��_ hb� ^�h�a� ��g �`
i�e �h�^h�_ ge��^bL [�� di^b e �h�^h���� b� giaa�ghg�
 �e �g��hg hb� ʣg��ʤ �` ʣ
� gh �d��_d��h �_���h #ʤ hb�h �g �h
�__g "�hb bid�� _�a��h#LQO

W` b� ^�i�_ b�!� b�g "�#� Zb�`` �� "�i�_ ^ �^� _�"� ��
e �h ��� ei]��^�h#� `� ]�_ hb� ei]��^�h��� �` ��`� d�h��� ��  �e�
!�^h�dg� e �b�]�h ʣ^ igb !�_��gʤ ��_ !�����h !�_�� a�d�g I�h ���gh �g
h� d��� gJ�  �gh �^h e� ��a �eb# Ib�"�!� hb�h g��ee� # ^��^�eh
d�abh ]� _�`���_J� ei��gb  �^�gh ge��^b� e �b�]�h _�d��gh �h���g
��� `i�� ��g� ��d�h ^�dd� ^��� ge��^b hb�h gi]gh�hih�g ʣ^��gid� 
e���gi � `� bid�� `��i �gb��a�ʤ ��_ʡ�` ^�i g�ʡ��d�h e���h�^��
ge��^b ]# ^� e� �h���gLQP [b� � g�de�# "�i�_ ��h ]� ���iab b�i g
�� hb� _�# `� hb� ge��^b e���^� h� _� �hg "� �L

Zb�`` �� �g `� ` �d ����� �d��a ^��h�de� � # 
� gh
�d��_d��h g^b��� gL Y �`�gg� �i h 
�i]� �� �` 
�" �� �
���!� g�h# ��" Z^b��� h���g di^b hb� g�d� e�g�h��� �g Zb�`` ��
I��]��h �� d� � h�de� �h� ���ai�a�J� � ai��a hb�h hb� Zie �d�
T�i h b�g ���!�h�_ ʣig���gg � b� d`i� ge��^b h� i�_� g� !�_
b��abhg �` e �h�^h���ʤ "b��� _�"�e��#��a � �a�� ��a _�d�^ �h�^
!��i�gLQQ 
�i]� �� d���h���g hb�h ��]� ��g "� � `i��# ���a��_
"�hb gh ��a 
� gh �d��_d��h e �h�^h���g hb �iab hb� d�_K
h"��h��hb ^��hi #� "b�� hb�# ]����!�_ hb�h ` ��_�d �` ge��^b
e �d�h�_ �� a��# e �a �gg�!� ^�ig�gʡ"b�h b� ^���g ʣhb� 
� gh
�d��_d��h � � �` a��_ `�����agLʤQ� �ih ��^� hb� T�i h ]�a��
�jh��_��a hb� g�d� e �h�^h���g h� ^��g� !�h�!� ge���� g �g "����
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�W
�\V�[ʬZ\��
U\W[V[V	
W�Z[��	
ʞ�	
["� VXSUD ��h� ��� �h O� ��OL
QP Zb�`` ��� 7KH 'DUN 6LGH� VXSUD ��h� ��� �h �OʝQʠʝ�L
QQ ���[ 
	����
	� ��ʞWZ�
ʬZ ��ZWTR �
 �	�ʞW
U [V	 
W�Z[ ��	
ʞ�	
[

��Q I���PJL
Q� ,G� �h ��NL



�PQ %522./<1 /$: 5(9,(: ʭ���L ��R�

ʣg�d� e �a �gg�!�g ]�a�� h� gige�^h hb�# b�_ d�_� � ]�_ 
� gh
�d��_d��h ]� a���LʤQ�

W` �!� hb� � "� � ��#  ��d `� _�i]h �]�ih hb�  ��� �`
e���h�^�� �_����a# i�_� �#��a hb�g gb�`h �� �^�_�d�^ hb�����a� �h
�!�e� �h�_ "�hb Y �`�gg� ��i�g��^b��� Z��_d��ʬg ���� � h�^���
ʣT�� 
 �� Ze��^b �� Y �a �gg�!�ʢʤ Z��_d�� ��g"� �_ b�g �"�
fi�gh��� "�hb �� �deb�h�^ ʣ���ʤ ]�^�ig� b� g��g �� e�h��h���
i�_� ^i  ��h 
� gh �d��_d��h _�^h ��� `� e �a �gg�!�g h�
ʣ"��e���k� ` �� ge��^bʤ Ib�g "� _gJ h� ^��!� h hb� 
� gh
�d��_d��h ��h� ʣ� e�"� `i� g"� _ hb�h "�i�_ �^hi���# e �d�h�
e �a �gg�!� a���gLʤQʝ [b�g �g ]�^�ig�  �^�a��k��a ^��gh�hih�����
e �h�^h��� `� �ee�g��a e�g�h���g _��g ��h `i hb� b�g _�`���h���
�` e �a �gg�!�gdL Z��_d�� _�`���g hb�g �g ʣhb� d�_� � e���h�^��
gh��^� `�!� ��a �� �^h�!�gh a�!� �d��h hb�h gh �!�g h� �^b��!�
hb� ei]��^ a��_� ��^�i_��a hb� ^�  �^h��� �` i�cigh _�gh �]ih���g
e �_i^�_ ]# hb� d� ��h ��_ hb� _�gd��h���a �` e�"� 
b�� � ^b��g ]�g�_ �� h ��hg ����  �^�� ��h������h#� a��_� � ^��gg�
��_ g�ji�� � ���h�h���Lʤ��

[b� e �]��d "�hb d�_� � ` �� ge��^b _�^h ���� �^^� _��a
h� Z��_d��� �g hb� ` ��_�d e� hL �g b� g��g �h� ʣʭhʮb� _�^h ��� �g
_�d���h�_ ]# �]g�gg��� "�hb a�!� �d��h  �gh �^h���g �� ge��^b
��_ "�hb a�!� �d��h ��h� `� ��^� "�hb ��gh��� �ih���d#Lʤ�� [b�

� gh �d��_d��h� "�hb �hg ^�dd�hd��h h� ��ih �� e ��^�e��g�
^����h ]� e �a �gg�!� �� b�g �gh�d�h���� ]�^�ig� ʣe �a �gg�!�gd
�g ��h ��ih ��Lʤ�� ��hb� � �� �� � ���^ ��_ h� ���!� \��_���
V��d�g� Z��_d�� _�g^ �]�g e �a �gg�!�gd �g ʣ� `�abh��a `��hb
^�dd�hh�_ h� � e� h�^i�� ��_ ^��h �!� g��� �ih^�d�Lʤ�N

�ih ���h# �g � ʣgb�d�ʤ b� � ai�g� ]�^�ig� hb� ��" `�!� g hb�
gh�hig fi�� "b�^b ��h ��^b�g hb�  �^b ��_ e�"� `i�L�O [big� b�
^��^�i_�g� ʣFRQVWLWXWLRQDOL]LQJ hb�  �abh h� ` ��_�d �` ge��^b
���_g h� �� ��h�K��]� �� d��_g�h�ʤ ��_ ʣʭgʮ� ���a �g "� �d�a���
hb�h hb� T��gh�hih��� �g hb� ^�dd�� a �i�_ hb�h e��e�� �` ���
e���h�^�� e� gi�g���g ^�� �_b� � h�� �h ^����h ]� e �a �gg�!�Lʤ�P

Z��_d�� �g ��h " ��a �� hb�g  �ge�^hR �hʬg b� _ h� `�gb��� �
^�b� ��h � aid��h `� �^h�!�gh a�!� �d��h ` �d �� �d��_d��h
hb�h gh� hg "�hb hb� "� _g ʣT��a �gg gb��� d��� �� ��"Lʤ�Q

Q� ,G� �h ��OL
Qʝ ��i�g ��^b��� Z��_d��� &DQ )UHH 6SHHFK %H 3URJUHVVLYH"� ��� T����L �L �	�L

���ʝ� ���N I����JL
�� ,G� �h ����L
�� ,G� �h ��NQL
�� ,G� �h ��OPL
�N ,G�
�O ,G�
�P ,G� �h ��OP� ��O�L
�Q �LZL T�
Z[L �d��_L WL
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��_�i�h�_ ]# hb�g� Z��_d��ʬg !��" �` ` �� �je �gg��� d��_g hb�
d�gg����^ k��� �` ��hb��# T�dgh�^� "�hb hb� �g#dd�h �^��
 �abhg hb�� # �` V� ]� h �� ^ig� ��_ �__g ��#� g �` hb� h#e�g �`
�]`ig^�h���g �]�ih "b�^b U�� a� � "��� "� ��_L�� V� d� ��#
 �e��^�g T�dgh�^�ʬg Tb �gh��� a�_ "�hb ʣe �a �gg�!�gd�ʤ "b�^b b�
_�g^ �]�g �g ʣ��ih ���ʤ �� hb�h ʣ��� g��g�]�� ��_ bid��� e��e��
gb�i�_ `�!� hb�h e �a �dLʤ�� Z��_d�� cigh�`��g giee �gg��a
ge��^b ]# �!� #��� ��g�� �g���a I�� hb� gh#�� �` Zh����# 
�gbJ ʣʭ�ʮ`
ge��^b ��" �g ���!�h�]�# a���a h� ]� ]��g�_ ��� "�# � hb� �hb� �
hb�� "b# ��h ]��g �h h�"� _ e �a �gg�!�gʢʤ�ʝ

Y �`�gg� 
�gb _�`��_g gi^b  �gi�hK� ���h�_ hb�� �k��a ]#
^���d��a hb�h ` �� ge��^b �_!�^�h�g ��a�a� �� hb� g�d�
��gh id��h���gh hb�����aL V�g ���ʝ ]���� 7KH )LUVW� +RZ WR
7KLQN $ERXW +DWH 6SHHFK� &DPSXV 6SHHFK� 5HOLJLRXV 6SHHFK�
)DNH 1HZV� 3RVW�7UXWK� DQG 'RQDOG 7UXPS� �je��_g �� b�g
� �a���� hb�g�g hb�h ��� ` �� ge��^b ]�hh��g � � ��hb��a d� � hb��
� ^��h�gh ]�h"��� �ee�g��a e���h�^�� "���gL 
�gb � ai�g hb�h 
� gh
�d��_d��h � aid��hg ʣ� � ��!� d�_� �� hb� ��d� �` hb�
�]gh �^h��� �hg��` ]ih �� hb� ��d� �` g�d� �a��_� h� "b�^b ` ��
ge��^b  b�h� �^ b�g ]��� gi^^�gg`i��# �hh�^b�_Lʤ�� V� �gg� hg
ʣhb�h hb� � �g �� JHQHUDO ` ��Kge��^b e ��^�e�� ��_ hb�h hb� ��]��
�` ` �� ge��^b �g �ee���_ ]# e���d�^�ghg h� L L L �``� d hb� !��i�g
hb�# �� ��_# b��_ʤ �� � _� h� _�`��_ �je �gg��� ʣWKDW VKRXOG EH
XWWHUHG IUHHO\ ZLWKRXW UHVWULFWLRQV EHFDXVH LW VD\V WKLQJV , DJUHH
ZLWKʤ Ib�g �h���^gJL�� V� ^��^�i_�g hb�h ` �� ge��^b b�g ��
��h ��g�^ !��i� ��_ hb�h I�a���� b�g �h���^gJ ʣWKH )LUVW $PHQGPHQW
LV D SDUWLFLSDQW LQ WKH SDUWLVDQ EDWWOH� D SUL]H LQ WKH SROLWLFDO
ZDUV� DQG QRW DQ DSROLWLFDO RDVLV RI SULQFLSOHLʤ��

�ih 
�gb a��g `i hb� ��_ �gg� hg hb�h ^��g� gb�e
�^hi���# SURPRWHV ` ��_�d �` ge��^bL [b�g �g ]�^�ig� g�d� h#e�g
�` ge��^b i�_� d��� "b�h ^�dd���# � � hb�iabh �` �g ʣ` ��
ge��^b !��i�gʤʡe �d�h��a _���]� �h�!� _�d�^ �^#� ʣhb� g�� ^b
`� h ihb�ʤ ��`� d�h�!� I �hb� hb�� ^�  ieh��aJ ge��^b� �h^Lʡ
��_ hb�h  �ai��h��a gi^b ʣ]�_ʤ ge��^b hb� �`� � ʣ�g �� �^h �`
`�_���h#ʤ h� hb� 
� gh �d��_d��hL�N 
�gb � ai�g hb�h ��# ��g"� 
h� hb� fi�gh��� ʣ\b�h �g hb� 
� gh �d��_d��h `� ʢʤ ��a�^���#
���_g h� ʣ^��g� gb�e g�d�"b� � _�"� hb� ���� ]�^�ig� #�i 
i�_� gh��_��a �` hb� �d��_d��hʬg ei e�g� "��� ���_ #�i h�

�� 6HH U�� a� � "���� 
W
	[		
 	WUV[�K
��� IY��ai�� ����g ���NJ I�ʝOʝJL
�� Z��_d��� VXSUD ��h� Qʝ� �h ��OPL
�ʝ ,G�
�� 
WZV� [V	 
W�Z[� VXSUD ��h� O�� �h ��L
�� ,G� �h �ʝʠ��L
�� 6HH LG� �h OL
�N 6HH LG� �h �PL
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 �ai��h� � giee �gg ge��^b "b�^b g� !�g h� i�_� d��� hb�h
ei e�g�Lʤ�O T��g�fi��h�#� b� ^��^�i_�g� ʣ^��g� gb�e �g ��h �
!����h��� �` hb� 
� gh �d��_d��h ]ih hb� ��^�gg� # !�b�^�� �` �hg
�de��d��h�h���Lʤ�P

[b�g �g � ���h h �^�� h� giaa�gh hb�h ^��g� gb�e LV ` ��
ge��^bL Wh  ���g ie hb� � "�hb �^�����ʬg g��a�� hb�h ʣ
�		ʞ��
WZ Z���	���ʤ�Q �i_# U�i�����ʬg ^���d hb�h ʣʭ`ʮ ��_�d �g �]�ih
�ihb� �h#�ʤ�� ��_ 
 �_ �^ \� hb�dʬg �gg� h��� hb�h ʣʭhʮ i�
` ��_�d �g  �ai��h���Lʤ�� �ih �h `����"g fi�h� ��hi ���# ` �d
�� ^ig�ʬg ^��^�eh �` ʣ �e �gg�!� h��� ��^��ʤ "b�^b b��_g hb�h
^��g� gb�e digh ]� �de��#�_ h� eih _�"� �_��g � ��gh�hih���g
hb�h �de�_� bid�� ��]� �h���L�ʝ �g��a hb�g ��a�^� i�`�hh� �_
�je �gg��� �g � h��� �` giee �gg���� "b��� ^��g� gb�e ]# hb� ^�  �^h
e��e�� e �d�h�g ʣ` ��_�d �` hb�iabhLʤ Z�� e �gh� ^b��a��
^��g� gb�e �g ��h  ����# FHQVRUVKLSʰ �h �g d� ��# ig��a hb� h���g �`
^��g� gb�e h� ]�hh�� hb� �� a�  �e �gg���g �` hb� �gh�]��gb�_
� _� L ��_� �g h ��g��h�_ ]# Y �`�gg� 
�gb� ^��g� gb�e �^hi���#
HQIRUFHV hb� 
� gh �d��_d��h "b�� ig�_ h� giee �gg ge��^b hb�h
�g ��h�hb�h�^�� h� hb� ʣ
� gh �d��_d��h !��i�gʤ b� � ���^���#
��g�ghg _� ��h �j�ghLʝ�

Z�� "� � � h� ` �� hb� d��_ hb �iab ^��g� gb�eʢ
Z�d�"b� �� ��a � �hb� �g ]��d��a "�hb e �_�L

%� 3ROLWLFV 9HUVXV 3ULQFLSOH

[b� �^�_�d�^ ��h��� hb�h ` ��_�d �` ge��^b �g ��hb��a
]ih � e���h�^�� � aid��h �de��#�_ �ee� hi��gh�^���# h� e �d�h�
g�d� �a��_� "�i�_ ^�d� �g � gi e �g� h� �^hi�� 
� gh
�d��_d��h �_!�^�h�g "b� b�!� _�!�h�_ ^� �� g h� _�`��_��a
` ��_�d �` �je �gg���� ��^�i_��a ge��^b I��_ ge���� gJ hb�# `��_
 �eia���hL Y �`�gg� � #�b 
��� � hb� `� d� 
�h�����
	j�^ih�!� ʞ� �^h� �` hb� �d� �^�� T�!�� ��]� h��g �����
I�T��J� "b� "�g !���`��_ �� hb� ��h� �ʝ��g `� _�`��_��a hb�

� gh �d��_d��h  �abhg �` 
�k�g h� d� ^b �� Z������ W������g�

�O ,G�
�P ,G�
�Q [b�g "�g ��� �` hb� ai�_��a e ��^�e��g �` hb� �ihb� �h� ��� gh�h� �� ��\	���

VXSUD ��h� ��� �h ��� ����a "�hb ʣ\�� WZ Y	�T	ʤ ��_ ʣWU
���
T	 WZ Z[�	
U[VLʤ
�� W� � �ʝʝO ge��^b� ʣ�d� �^�ʬg��#� ʤ I��_ ��h� [ ide ^��g�a��� �J�i_��ebU�i�����

"�g g��d��a�# ^b�������a��a� �hb� "b��b��gg� h�_ ʣʭ`ʮ ��_�d �g �]�ih �ihb� �h#L 
 ��_�d
�g �]�ih hb� "�����a��gg �` �!� # g��a�� bid�� ]���a h� ^�_� h� ��"`i� �ihb� �h# � a ��h _��� �`
_�g^ �h��� �]�ih "b�h #�i _�Lʤ ¶)UHHGRP ,V $ERXW $XWKRULW\·� ([FHUSWV IURP *LXOLDQL 6SHHFK RQ
&ULPH� 
L�L [W�	Z I�� L ��� �ʝʝOJ� bhheRMM"""L�#h�d�gL^�dM�ʝʝOM�NM��M�# �a���M` ��_�dK�gK
�]�ihK�ihb� �h#K�j^� ehgK` �dKa�i�����Kge��^bK��K^ �d�Lbhd� ʭbhhegRMMe� d�L^^M�Q��KO
�\ʮL

�� \� hb�d� VXSUD ��h� �ʝ� �h �� I^�h�h��� �d�hh�_JL
�ʝ 6HH �� ^ig�� VXSUD ��h� ��� �h ���ʠ��L
ʝ� 
WZV� [V	 
W�Z[� VXSUD ��h� O�� �h O� �ʝʠ��� �PL
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^� h����# "�i�_ _�g�a ��L 
�" b�!� d� � cigh�`��]��  ��g�� h�
b�h� 
�k�g ��_ ��� hb�h hb�# �ge�ig� hb�� 
��� � "b� ��  �"�#
�g^�e�_ hb� V���^�igh "�hb b�g �dd�_��h� `�d��#� "b��� d��#
d�d]� g �` b�g �jh��_�_ ^��� e� �gb�_L �ih �g b� �je�����_ ��
b�g ]���� 'HIHQGLQJ 0\ (QHP\� ʣW giee� h�_ ` �� ge��^b `� 

�k�g "b�� hb�# "��h�_ h� d� ^b �� Z����� �� � _� h� _�`��h

�k�gL ʞ�`��_��a d# ���d# �g hb� ���# "�# h� e �h�^h � ` ��
g�^��h# �a���gh hb� ���d��g �` ` ��_�dLʤʝ�


��� ʬg _�`��g� �` hb� ` �� ge��^b  �abhg �` 
�k�g "�g ��h
�� �j� ^�g� �� hb� ig� �` b�abKg�i�_��a e��h�hi_�g h� giee� h
ge���� g � eb���g�eb��g b� `�!� g I�g 
�gb i�_� gh��_g 
� gh
�d��_d��h �_!�^�^#Jʰ �h "�g ]�g�_ �� hb� e ��^�e�� hb�h ʣʭhʮb�
��h� ��h�!� h� ` ��_�d �g e�"� ʤ ��_ hb�h ʣʭhʮ� _�`��_ d#g��`� W
digh  �gh ��� e�"� "�hb ` ��_�d� �!�� �` hb� h�de� � #
]���`�^�� ��g � � hb� ���d��g �` ` ��_�dLʤʝ� 
�gb �^hi���# g��dg
h� a�h hb�g e���h� "b�� b� I`�����#J ^��^�i_�g hb�h ʣb�h� ge��^bʤ
��"g "��� ��"�#g `��� ]�^�ig� ʣ�` #�i � � �i^�# ���iab h� e �!���
�� �� ���^h���� #�i d�# ]� �]�� h� a�h #�i ���d#ʬg ge��^b ��]���_
ʯb�h�`i�Lʬ �ih "b�� e���h�^�� `� hi��g hi � I�g hb�# ��"�#g "���J�
#�i ���d��g "��� hb�� _� h� #�i ��_ #�i ge��^b "b�h #�i b�!�
_��� h� hb�dLʤʝN ��_ �h �g b� _ h� e��ig�]�# ^���d hb�h hb� _�`��g�
�` ge��^b #�i b�h� �g i�e ��^�e��_ "b�� _���a g� ^�d�g �h
g�a��`�^��h e� g���� ^�ghL 
�h ���# "�g 
��� h� a�h�_ "�hb
hb�ig��_g �` b�h�`i� ��hh� g� hb� �T�� ��gh �]�ih hb� h# hb�ig��_
d�d]� g I��_ �]�ih GP������ �� ^��h �]ih���gʡ��h ��
��^��g�_� �]�� gid �� �ʝ�� _���� gJ �!� �hg _�`��g� �` ` �� ge��^b
e ��^�e��g �� hb� Z����� ^�g�LʝO


�_��� Zh �gg��� `� d� �T�� e �g�_��h I��_ _�iabh� �`
� V���^�igh gi !�!� J d�_� hb� g�d� e���h� �!�� �� hb� e�ghK
Tb� ��hh�g!���� ��!� ��d��hL W� b� ���� ]���� +DWH� :K\ :H
6KRXOG 5HVLVW ,W ZLWK )UHH 6SHHFK� 1RW &HQVRUVKLS� Zh �gg��
�je����g b�" h �_�h����� ` �� ge��^b e ��^�e��g hb�h ��^�i_� � gh �^h
 �fi� �d��h �` ^��h��h ��ih ���h# � � �gg��h��� h� e �h�^h��a
!i��� �]�� d�d]� g �` hb� e�ei��h��� ��_ d�d]� g �` d��� �h#
a �iegL Wh �g ���# hb �iab gh �^h �_b� ��^� h� ` �� ge��^b
e ��^�e��gʡ��h e���h�^gʡhb�h gi^b a �ieg ^�� ]� e �h�^h�_L Zb�
d� gb��g �id� �ig �j�de��g� ]�hb �� hb� ���h�_ Zh�h�g ��_

ʝ� ���	V 
	W	�� ʞ	
	
ʞW
U �� 	
	��R ��	�WT�
 
�ʥWZ� [V	 Zʟ�ʟW	 T�Z	�
�
ʞ [V	 �WZʟZ �
 
�		ʞ�� �ʠ� I�ʝ�ʝJL

ʝ� ,G� �h OʠPL
ʝN 
WZV� [V	 
W�Z[� VXSUD ��h� O�� �h P�L
ʝO 
	W	�� VXSUD ��h� ʝ�� �h �ʝL
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�] ��_� ^��`� d��a hb�h ��"g  �gh �^h��a ge��^b ���!�h�]�# � � ig�_
h� ei��gb hb� !� # a �ieg hb�# �gh��g�]�# "� � ���^h�_ h� e �h�^hLʝP

Wh �g � gh ��abh`� "� _ d�hh� �` ��a�^R �� _�d�^ �^��g�
e���^��g � � d�_� ��_ ��`� ^�_ ]# hb� d�c� �h#L ��_� i���gg hb�
 i��g � � d�_� ]# �� ^ig�ʬg ʣ_�d�^ �h�^ �_i^�h�����
_�^h�h� gb�e �` ` �� d���ʤʝQ d��� �h��g g�de�# b�!� h� h igh hb�h
hb� d�c� �h��g �� ^b� a� "��� e �h�^h hb�dL 	!�� hb��� b�gh� #
e �!�_�g ��hh�� ^�ig� `� �eh�d�gd� �g hb� �je� ���^� �� 	i �e�
���igh �h�gL W� [i ��#� `� �j�de��� �h �g ����a�� h� g�# hb�h ʣhb�
� d����� a���^�_� �^^i  �_� "b��� �� 
 ��^�� �h �g � ^ �d� h�
ʭ_��# �hʮLʤʝ� W� hb� ���h�_ Zh�h�g� hb� !� # e���h �` b�!��a
^��gh�hih����� e �h�^h���g ` �d d�c� �h#  i��� "�hb hb�
�ggi ��^� hb�h ��# ge��^b  �ai��h��� digh ]� ^��h��h ��ih ���
�g h� e �!��h d�c� �h��g ` �d giee �gg��a _�g`�!� �_ ��_
e�"� ��gg d��� �h��gL [b�h �g "b# 
� gh �d��_d��h �_!�^�h�g
b�!� _�`��_�_ �!�� hb� ge��^b hb�# b�h�ʡ�g � d�hh� �`
e ��^�e��ʡ��h �ih �` e���h�^�� �je�_���^#L

Z�� Y �`�gg� 
�gb d���g � a��_ e���h "b�� b� �_��h�`��g
g^b��� g "b� g��� h� ^� ^idg^ �]� 
� gh �d��_d��h e �h�^h���g �g
^b�de���g `� hb�� e� h�^i�� ^�ig�gL V� �eh�# ��]��g T�hb� ���
��^ʟ����� �� ʣ��h�e� ��a �eb# ^ ig�_� �ʤ ��_ _�g^ �]�g ����K
d��_�_ g^b��� g �g ʣe���d�^�ghgLʤʝ� 
� �j�de��� �� � ���� ]����
7KH +DUP LQ +DWH 6SHHFK� Y �`�gg� X� �d# \��_ �� ]�  �"�_
` �d ��^ʟ�����ʬg !��" �` hb� 
� gh �d��_d��h ��_ �ee���_ �h h�
giee� h ��"g �a���gh b�h� ge��^bLʝʝ ��hb�iab b� �^���"��_a�_
di�h�e�� �j�de��g �` d��� �h#  �abhg ]���a h �de��_ ]#
a�!� �d��h� \��_ �� _�g^�i�h�_ hb� e �]��d �` d�c� �h� ���
�ee �gg��� ��_ �gg� h�_ hb�h b�h� ge��^b ��"g g�d�b�" � � ��
�j^�eh��� h� hb� a��� ��  i��g �` e���h�^gL V� �gg� h�_ hb�h d��#
^�i�h ��g b�!� b�h� ge��^b ��"g hb�h � � �_d���gh� �_  �ge��g�]�#
ʣ]# ��_ �� a��ʤ d�����a� �ee� ��h�#� ^��g� ���iab `� a�!� �d��h
"� �L��� �ih �!�� hb�g d�_�gh ^���d �g  �]ihh�_ ]# 
�_���
Zh �gg��ʬg ��K_�ehb ghi_# �` gi^b ��"g� "b�^b `��_g hb�h hb�# � � �h
]�gh ���``�^h�!�� ��_ �� d��# ^�g�g ^�i�h� e �_i^h�!�L���

ʝP 
�ʞW
	 Z[��ZZ	
� V�[	R \V� \	 ZV���ʞ �	ZWZ[ W[ \W[V 
�		 ZY		TV�

�[ T	
Z��ZVWY ��ʠʝ� I����JL

ʝQ �� ^ig�� VXSUD ��h� ��� �h ��QL
ʝ� ���� �L ʞ� gb�"�hk� 7KH 5LJKW 6KRH RI &HQVRUVKLS LV 1RZ RQ WKH /HIW )RRW�

\�ZVLY�Z[ I
�]L �� ����J� bhhegRMM"""L"�gb��ah��e�ghL^�dM�ih����M_i]��igK� aid��hgK
`� K^i ]��aKhb�K` ��Kge��^bK�`K��k�gM����M��MN�MOʝP^_�PQK`^ʝQK����K�`QQK�_`�]ʝO]]ʝ��
ʴgh� #Lbhd� ʭbhhegRMMe� d�L^^MNVY�Kʟ��	ʮL

ʝ� 
WZV� [V	 
W�Z[� VXSUD ��h� O�� �h ONʠOOL
ʝʝ X	�	�� \��ʞ��
� [V	 V��� W
 V�[	 ZY		TV �O� �ʝʠʝ� I����JL

��� ,G� �h ���ʠ�NL
��� Z[��ZZ	
� VXSUD ��h� ʝP� �h �NNʠPQL
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�gb d�# ]� �!� gh�h��a hb� ^�g� �� ^�����a \��_ �� �
ʣe���d�^�gh�ʤ g��^� b� " �h� b�g ]��� ʣ��h h� ^��_�d� � 
 ���h� e �h hb� �LZL ^��gh�hih����� e �!�g���gʤ ]ih d� � h� ʣ^�d�
h� h� dg "�hb hb� ]�gh hb�h ^�� ]� g��_ `� b�h� ge��^b
 �ai��h���gLʤ��� \��_ �� `� hb �abh�# �^���"��_a�g hb�h b�g
e�g�h��� �g � gh ��abhKie e���^# ^b��^�� �_d�hh��a hb�h ʣ�
 �gh �^h��� �� b�h� ge��^b � �� a �ie _�`�d�h��� �g �  �gh �^h���
�� ge��^b �� �^^�i�h �` �hg ^��h��h� ��_ hb�h �h �g hb� ^��h��h
hb�h �je����g hb�  �gh �^h���Lʤ��N [b� ʣe���d�^�ghʤ ��]�� �g d� �
�^^i �h� "b�� �ee���_ h� �^�_�d�^g "b�g� e���^# e �`� ��^�g
^�d� `� gh ��_ ^��gh�hih�����  �h������k�h���g � � cigh hb� h���
"�aa��a hb� _�aL

� d�c� h��� �g hb�h d��# gi^b hb�� �ghg � � �^h�!�ghg "b�
"� � h� �de��d��h hb�� e���^��g ��_ e �e�i�_ hb�� 
^��gh�hih����� hb�� ��g h� g� !� hb�g� ��_gL 
� gi^b �^�_�d�^
" �h� g� Zh����# 
�gb �g �� e���h "b�� b� _�g^ �]�g hb�� 
d�hb�_���a# �g `� gh �_��h�`#��a ʣ
� gh �d��_d��h !��i�gʤ ��_
hb� �]# ^ ��h��a �  �h������ `� ^��g� ��a ��# ge��^b hb�h `���g
�ihg�_� hb�h e �!���a�_ ^��gh i^h �g hb�# b�!� _�`���_ �hL��O [b�
h�a ^� h����# �g �eh `� gi^b hb�� �ghg �g ��^ʟ������ "b� "�hb
��_ �� ʞ"� ��� _ �`h�_ hb� W�_����e���g ��h�Ke� ��a �eb#
� _����^�� ��_ �hb� g� ���� ��^b� _ ʞ��a�_� ��_ �� � ��hgi_��
"b� �_!�^�h�_ `� i��!� g�h# ge��^b ^�_�g ��_ _�!�g�_
^��gh�hih����� hb�� ��g h� giee� h hb�dL [big� ʞ��a�_� ��_ b�g
^��ihb� g _�g^ �]� hb�� "� � �g e� h �` � ʣ��]� �h����gh e�_�a�a#ʤ
hb�h �g ʣ�!�"�_�# e���h�^��ʤ ��!��!��a ʣ��a���a ��a�a�d��h ��
e���h�^�� e �^h�^�Lʤ��P W� � ���� ]���� ʞ��a�_� �``� g "b�h b�
_�g^ �]�g �g ʣ� ai�_� `� �^h�!�gh ��"#� g ��_ ci_a�gLʤ��Q

[b� �ee ��^b �` hb�g� �_!�^�h�K�^�_�d�^g �a�� �g ]�hb
hb� _�g�a� �` hb� 
� gh �d��_d��h ��_ hb� "�# �� "b�^b hb� ��"
�` ` �� ge��^b �!��!�_L [b� 
� gh �d��_d��h �g � e �b�]�h��� �`
^��g� gb�e� ��h � e �d�g� �` _�d�^ �h�^ ^�!�^ ��a�a�d��h�
!� hi�� � h�gh�^ ` ��_�d� � ��_�!�_i�� g��`K ����k�h���L [b�g�
�ge� �h���g �����# "��� ]� �_!��^�_ ]# gh ��a e �h�^h���g `� 
` ��_�d �` �je �gg���� � �h ���gh "� b�e� hb�# "���� ]ih ��#
`���i � h� �^b��!� hb�g� e �gid�_ YDOXHV _��g ��h ^b��a� hb�
��hi � �` hb� ^��gh�hih����� SURKLELWLRQ �` ^��g� gb�eL [b�
 ���!��h fi�gh��� �g ��h "b�h _��g hb� 
� gh �d��_d��h
e �d�h�� ]ih "b�h "�g �h _�g�a��_ h� e �!��hʢ ��hb� hb��
g�� ^b��a `� ^��gh�hih����� ʣ!��i�gʤ � ʣ�``�^hg�ʤ Y �`�gg� g X���

��� \��ʞ��
� VXSUD ��h� ʝʝ� �h ��L
��N ,G� �h �P�L
��O 
WZV� [V	 
W�Z[� VXSUD ��h� O�� �h ��� �ʝʠ��L
��P ʞ	�U�ʞ� 	[ ��L� VXSUD ��h� NP� �h N� ��ʠ��L
��Q ʞ	�U�ʞ� H Z[	
�
TWT� VXSUD ��h� Pʝ� �h ��ʝʠNNL
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��_ ʞ� �� ��d]�i� b�!� �]g� !�_ hb�h g�i�_ hb�� ��g �` ` ��
�je �gg��� ��� ^��h��� ʣ� ��^�gg� # �ggideh��� �]�ih "b�h
d���g hb� e���h�^�� e �^�gg EDGLʤ��� [b�h �g� hb� 
� gh
�d��_d��h "�g e �d�g�_ �� hb� ^� � ��g�abh hb�h ʣbid��g � �
��^�de�h��h �h _�g�a���a a��_  i��g �` ^��g� gb�eLʤ���

[b� ` �d� g �` hb� ���� �` ��abhg "� � e �hh# ie ` ��h
�]�ih �hL 	!�� �` hb�# `����_ h� �je���� hb� `i�� d�����a �` hb�
`� h#K`�!� "� _g hb�h d��� ie hb� 
� gh �d��_d��h� �h g��dg
hb�# "� � ^��� �� hb�� ei e�g� h� _��# a�!� �d��h hb� e�"� 
h� ��h� `� � "�hb hb� �]���h# �` ��_�!�_i��g h� _�!���e ��_ �je �gg
hb�� �_��gL

X�d�g ��_�g��� "b� ��h �_i^�_ hb� ���� �` ��abhg ��
T��a �gg� ���h����# e �e�g�_ � d� � _�g^ �eh�!� !� g��� �` "b�h
]�^�d� hb� 
� gh �d��_d��h� ��h ���# e �h�^h��a ` ��_�d �`
 ���a��� ]ih ��g� e �!�_��a hb�h ʣhb� `i�� ��_ �fi��  �abhg �`
^��g^���^�ʤ gb��� ��h ʣ]� �� ��# d���� � � �� ��# e �h�jh
��` ��a�_Lʤ��ʝ V�g ���h��� _ �`h e �!�_�_ hb�h hb� e��e�� ʣgb��� ��h
]� _�e �!�_ � �] �_a�_ �` hb��  �abh h� ge���� h� " �h�� � h�
ei]��gb hb�� g��h�d��hgʰ ��_ hb� ` ��_�d �` hb� e �gg� �g ��� �`
hb� a ��h ]i�"� �g �` ��]� h#� gb��� ]� ��!����]��Lʤ��� 
�����#� b�g
e �e�g�_ ���ai�a� e �!�_�_ hb�h hb� e��e�� ʣgb��� ��h ]�
 �gh ����_ ` �d e��^��]�# �gg�d]���aʤ �� ` �d e�h�h�����a hb�
a�!� �d��hL��� �g ��_�g�� �je�����_ "b�� b� ��h �_i^�_ hb�
�d��_d��h �� Xi�� ���ʝ� ʣʭhʮb�  �abhg �` ^��g^���^� ʭ��_ʮ
��]� h# �` hb� e �gg L L L gb�i�_ ]� g� g�^i �_� �g h� eih �h �ih �`
hb� e�"� �` hb� ��a�g��hi � h� ��` ��a� hb�dLʤ��� [b� e���h "�g
h� ��d�h a�!� �d��h e�"� � ��h h� e �d�h� � e� h�^i�� e���^# � 
!��i�� ��_ hb� 
� gh �d��_d��h �g `�����# �_�eh�_ _�_ ��h ��h� 
hb�h �gg��h��� _�g�a�L

[b� ei e�g� �` fi�h��a hb� 
�hb� �` hb� ���� �` ��abhg �g
��h h� giaa�gh �� � �a�����gh !��" �` hb� 
� gh �d��_d��h hb�h
^���dg �hg `i�� d�����a "�g ^�d��h�_ �h �hg ��^�eh���L 
� _��g
hb�g g�h `� hb �  ��_��a �` hb� 
� gh �d��_d��h �g �� �]g��ih�
e �b�]�h��� �� ��# a�!� �d��h  �ai��h��� �` hb� ig� �` "� _gL
ʲi�h� h� hb� ^��h � #� hb� d�����a �` hb� 
� gh �d��_d��h �g

��� X��� �L ��d]�i� H ʞ� �� 	L ��d]�i� � ,QIRUPDWLRQ /LEHUWDULDQLVP� ��P
T��W
L �L �	�L NNP� NQPʠQQ I����JL

��� ,G�
��ʝ X�d�gVL ���_� -DPHV0DGLVRQ� [V	
W�Z[��	
ʞL	
T�TL� bhhegRMMdhgiL�_iM

`� ghK�d��_d��hM� h�^��M����Mc�d�gKd�_�g�� ʭbhhegRMMe� d�L^^Mʝ�ʧ
K
N�ʧʮL
��� ,G�
��� ,G�
��� 6NHWFK RI 3URFHHGLQJV RI &RQJUHVV� LQ WKH +RXVH RI 5HSUHVHQWDWLYHV RI WKH

8QLWHG 6WDWHV� 0RQGD\� -XQH �� ����� U�ʥ	[[	 �LZL� Xi�� ��� ���ʝ� �h Q� ^��L �� TXRWHG
LQ 
	W� VL T�U�
� [V	 T��Y�	[	 �W�� �
 �WUV[ZR [V	 ʞ��
[Z� ʞ	��[	Z� Z���T	Z� H
��WUW
Z Pʝ I�ʝʝ�JL
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g�d�hb��a hb�h _�!���e�_ �!� h�d� �g �  �ge��g� h�  ���K"� �_
�e�g�_�g �` ^��g� gb�eL 
� gh �d��_d��h e ��^�e��g �!��!�_
hb �iab hb�g e �^�gg �` g��!��a ^��g� gb�e e �]��dg �g hb�#
�d� a�_� ��h ` �d �^�_�d�^ ��!��Ka�k��a g�����a h� _�`��� ` ��
ge��^b ʣ!��i�gLʤ \b�h ]�^�d� ʣ
� gh �d��_d��h e ��^�e��gʤ
"� � _�!���e�_ ^�g�K]#K^�g� ]# ^��` ��h��a ^��g� g �� hb� "��_ʰ
hb�# "� � ��h b�h^b�_ �� �� �!� # h�"� L

[b� 
� gh �d��_d��h �g ��h g��`K_�`����aL Wh b�g ]��� hb�
c�] �` hb� ^�i hg h� "� � �ih hb� d�����a �` hb� !� ��ig ��a��
h� dg �` � h hb� �d��_d��h ^��h���g� ��^�i_��a ʣ�] �_a��a�ʤ ʣhb�
` ��_�d �` ge��^b�ʤ � ʣ�` hb� e �gg�ʤ �d��a �hb� gL [b�h ��fi� #
�g d� � ��g��# i�_� gh��_ "b�� ^��g�_� �_ �� hb� ^��h�jh �`
e� h�^i�� ^��h �!� g��g Ig�#� ��hb��# T�dgh�^� g�����a h�
g����^� ]� hb ^��h �� �_!�^�h� �� a� �h Z��a� J ��_ "�hb hb�
i�_� gh��_��a hb�h hb� �d��_d��h "�g �_�eh�_ h� ^�]�� hb�
a�!� �d��hʬg e�"� h� dikk�� ge��^bL ʞ�^�_� ���iab �` hb�g�
^�g�g ��_ #�i a�h � _�^h ���ʰ �ggi� �e�����g ^�!� ��a � _�!� g�
�  �# �` ge���� g �� _�``� ��h ^� ^idgh��^�g� #�i a�h 
� gh
�d��_d��h ci �ge i_��^�L ��_ hb�h �g "b�h b�ee���_ hb �iab
hb� h"��h��hb ^��hi #� ���_��a h� ��^ ��g��a ��!��g �` e �h�^h���
`� ge��^b �^ �gg hb� ]�� _L

�`h� hb�  ��a� �` ��hb��# T�dgh�^� ��_�_� hb� �a� �`
` �� ge��^b �� �d� �^� h��� �``L T�dgh�^�ʬg _��hb "�g ��h hb�
^�ig� �` hb�gʡb�g ��`�i��^� b�_ ]�ai� h� "��� ���a ]�`� � b�
_��_ �� �ʝ�Pʡ"b�^b "�g gh��� d� � hb�� � _�^�_� ]�`� � hb�
Zie �d� T�i h ]�a�� hb� ��]� ��ig h�g� �` ^ ��h��a 
� gh
�d��_d��h _�^h ���L [b��ag ^b��a�_ �� �� a� e� h ]�^�ig� hb�
^i�hi � d�!�_ ��L ��^h� ��� d� �g `�_�_ �"�# ��_ g�^��h#� �g
"��� �g ci_a�g� ]�a�� h� �^^�eh hb� � aid��hg hb�h ` �� ge��^b
�_!�^�h�g b�_ ]��� d����a `� _�^�_�gL

Zie �d� T�i h Xigh�^�g ���!� \��_��� V��d�g ��_
��i�g � ��_��g gh� h�_ hb� ]���  �����a "�hb ��h�]�� �e�����g hb�h
g�h `� hb e ��^�e��g �` ` �� �je �gg���� ��_ hb� T�i h `�����# ]�a��
h� �ee�# hb�g� �_��g h� ^�g�g �� hb� �ʝN�gL��N [b�g e �^�gg "�g g��"
]ih ���j� �]��L W� hb�g� ^�g�g� ��_ _i ��a hb� ��gi��a _�^�_�g�
hb� T�i h  �^�a��k�_ ` �� ge��^b e �h�^h���g `� ��"g ei]��gb� g�
e���h�^��  �_�^��g� i���� � a���k� g�  ���a��ig e �g��#h�k� g�

��N �] �dg !L ���h�_ Zh�h�g� �P� �LZL Q�Q� QN� I�ʝ�ʝJ IV��d�g� XL� _�gg��h��aJ
Iʣʭ[ʮb� ]�gh h�gh �` h ihb �g hb� e�"� �` hb� hb�iabh h� a�h �hg��` �^^�eh�_ �� hb�
^�de�h�h��� �` hb� d� ��h� ��_ hb�h h ihb �g hb� ���# a �i�_ ie�� "b�^b hb�� "�gb�g
g�`��# ^�� ]� ^�  ��_ �ihLʤJʰ \b�h��# !L T���`� ���� ��O �LZL NP�� N�P I�ʝ��J I� ��_��g�
XL� c����_ ]# V��d�g� XL� ^��^i  ��aJ Iʣ[b�g� "b� "�� �i ��_�e��_��^�
]����!�_ L L L ��]� h# h� ]� hb� g�^ �h �` b�ee���gg ��_ ^�i �a� h� ]� hb� g�^ �h �` ��]� h#L
[b�# ]����!�_ hb�h ` ��_�d h� hb��� �g #�i "��� ��_ h� ge��� �g #�i hb��� � � d���g
��_�ge��g�]�� h� hb� _�g^�!� # ��_ ge ��_ �` e���h�^�� h ihb L L L LʤJL
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T�ddi��ghg� `��dd��� g� ]���g���� g� e� ��a �eb� g� �^�_�d�^g�
^�!��  �abhg �^h�!�ghg� ��h�K"� _�d��gh �h� g� ghi_��hg� a�#  �abhg
�a�h�h� g� "�d��ʬg  �abhg e �e����hg� ʟ���gd��� 
�k�g�
�_!� h�g� g� e �K^b��^� �^h�!�ghg� ��h�K^b��^� �^h�!�ghg� ��_ g� ��L

Y �`�gg� Zhi� h X�# h �^�_ hb�g �!��ih��� ^�g�K]#K^�g��
��_ �]g� !�_ hb�h ʣʭhʮb� e ��^�e�� �` a�!� �d��h ��ih ���h#
 �a� _��a �je �gg��� _�_ ��h ]��" �� ` �d hb� _�g� hL ��hb� � �h
��^�egi��h�g �� �hh�hi_� �]�ih hb�  ���h���gb�e ]�h"��� ^�h�k��
��_ gh�h� hb�h a �" �ih �`ʤ ge�^�`�^ ^�g�g �` ^��g� gb�eL��O ʞi ��a
hb� `� d�h�!� #�� g �` 
� gh �d��_d��h ci �ge i_��^�� ʣhb�
T�i h "�g e �g��h�_ "�hb �� �gg� hd��h �` ^�g�g �� "b�^b
��_�!�_i��g "� � �  �gh�_ `� ��h� ���# _���a ��hb��a �hb� hb��
�je �gg��a �� i�e�ei�� !��"� � g�d�h�d�g `� g�de�# ]���a ��
� e��^� hb�h �ihb� �h��g _��d�_ �`` ��d�hg h� hb�g� "b� ]i^��_
hb� �gh�]��gb�_ � _� Lʤ��P V� !� _ Y �`�gg� I��_ `� d� �Z
Z���^�h� U��� ��J Tb� ��g 
 ��_ b�g " �hh�� hb�h hb�g #���_�_
hb� ]�g�^ ]i��_��a ]��^�g �` 
� gh �d��_d��h ��"R

[b� e ��^�e�� ����g �` _�^h ��� � � ^��� L U�!� �d��h d�# ��h
giee �gg �  �ai��h� ge��^b ]�^�ig� �h _��g ��h ���� �hg ^��h��hʡ
i���gg �h �g �]g^��� � _�d��gh �]�# _�`�d�h� #L W` a�!� �d��h
 �ai��h�g hb� h�d�� e��^� � d���� �` ge��^b� �h digh  �ai��h� �� �
"�# hb�h _��g ��h h��� g�_�g ]�h"��� ^�de�h��a �_��gL ��_ �` �
a�!� �d��h  �ai��h��� _� �^h�_ �h �hb� ��_g b�g hb� �``�^h �`
 �gh �^h��a ge��^b� hb�h  �ai��h��� h�� digh ]� ��ih ��L��Q

�^�_�d�^ ^ �h�^g �` hb�g �!��ih��� � ai� hb�h �h �jh��_g
e �h�^h��� h� hb� " ��a ge���� g� � h� ]�_ ge��^b� ��_ hb�h
hb�  �gi�h��a ci �ge i_��^� �g ��h gi``�^���h�# ^��g�gh��h h� gi�h
hb�� e �`� ��^�gL Zi^b ^ �h�fi�g � � h� ]� �je�^h�_ �d��a hb�g�
"b� g�� hb� 
� gh �d��_d��h �g ��hb��a d� � hb�� � gh iaa��
]�h"��� ^�de�h��a e���h�^�� a���g� ��_ e� h�^i�� �# ` �d
hb�g� "b� b�!� ]��� i��]�� h� �de�g� hb�� !�g��� �` "b�h
^��gh�hih�g ʣ!��i�]��ʤ ge��^bL Wh �g �� ʣ�#� �` hb� ]�b��_� ʤ
e �]��d� ei � ��_ g�de��L

��O Zh�"� h X�#� 7KH &UHDWLRQ RI WKH )LUVW $PHQGPHQW 5LJKW WR )UHH ([SUHVVLRQ�
)URP WKH (LJKWHHQWK &HQWXU\ WR WKH 0LG�7ZHQWLHWK &HQWXU\� NO \�L �W[TV	�� �L �	�L
��N� ���� I����JL

��P ,G�
��Q Tb� ��g 
 ��_� 7KH 1HZ )LUVW $PHQGPHQW -XULVSUXGHQFH� $ 7KUHDW WR

/LEHUW\� Pʝ �L TVWL �L �	�L ��P� ��P I�ʝʝ�JL
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WWWL ʟ
�\W
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 ��� Z		 [V	�
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T��g� g `�^� � _���dd� �� hb� ���h�_ Zh�h�gL [b�# d�#
"���_ a ��h e�"� ��_ ��c�# e���h�^�� `�!� ʡ`� � h�d�ʡ��_ ^��
 �!�a� ��_�!�_i�� ��!�g ��_  �eih�h���gL �ih hb�# ��g� � � hb�
gi]c�^h �` e�ei�� _� �g��� ��_ a��� ���# ��_ ie �� hb� " ��a
g�_� �` b�gh� #L [b�g �g "b# hb�g� "b� �^h�!��# g��� h� giee �gg
ge��^b h # !�b�d��h�# h� _��# hb�h hb�� �^h���g �d�i�h h�
ʣ^��g� gb�e�ʤ ��_ "b# hb�# �`h�� `��� ]����ai� �_ �!�� �g hb�#
d� gb�� hb� e�"� �` hb� gh�h� h� g� !� hb�� ei e�g�gL
ʞ�`��g�!���gg e� !�_�g hb�� �^^ie�h���L [b�g� "b� ��a�a� ��
hb� ]ig���gg �` ^��g� gb�e b�!� �� ��`� �� �h# ^�de��j `� �
 ��g��ʡ�h g�d� ��!�� hb�# i�_� gh��_ hb�� ��h� e �g� �g
`i�_�d��h���# i�K�d� �^��L �ih "b�h �` ^i  ��h h ��_g ��
�^�_�d��ʢ Z�d� giaa�gh hb�h hb� � �g �� ���a� ��#  �h�^��^�
�]�ih ^��g� gb�e� e� h�^i�� �# �d��a hb�g� "b� �d] �^� hb�
��h��� hb�h hb� 
� gh �d��_d��h _��g ��_��_ a� ʣh�� `� Lʤ Zi^b
i��e���a�h�^ ��_� g�d��hg �` hb� ���_ h� giee �gg _�g�a ���]��
�je �gg��� g��d h� ^��h �_�^h hb� e �d�g� hb�h ^��g� g �� � ` ��
g�^��h# � � �d]�hh��_ ��_ _�`��g�!�L � � hb�g� hb� �j^�eh���g
hb�h e �!� hb�  i��ʢ


�h �h ���L [� ]�a�� "�hb� �j^�eh���g _��ʬh e �!�  i��gʡ
hb�# h�gh hb�dʡ��_ �� hb�g ��gh��^�� 
� gh �d��_d��h ^ �h�^g�
�� hb� "� _g �` hb� �� _� ʣ_�hb e �h�gh h�� di^bLʤ���
T��_�d��h� #  b�h� �^ �]�ih 
� gh �d��_d��h ʣghie�_�h#ʤ ��_
h��� �` ^��gh�hih����� ʣg���ʤ  �!��� � `i�_�d��h�� _�`��g�!���gg
�� hb� g��g� hb�h gi^b g^b��� g �!�_��h�# ]����!� hb�h hb� ]�gh
_�`��g� �g � ��i_ ��_ g�� �# �``��g�L W� �hb� "� _g� ��hb�iab �
�id]� �` �^�_�d�^ " �h� g �_!�^�h�  �gh �^h���g �� � ] ��_
 ��a� �` ge��^b� hb�# ��!� hb���gg  �^��� ` �d hb� d��h�� �`
ʣ^��g� ʤ ]# ^���d��a hb� Zie �d� T�i h b�g _�`���_ hb� ^��^�eh
�` ` �� �je �gg��� h�� ] ��_�#L 7KDW·V ��h ge��^b� hb�# g��``� � �
�h ���gh� ��h hb� ���_ �` ge��^b hb� T��gh�hih���ʬg ` �d� g b�_ ��
d��_L \b�ʬg � ^��g� ʢ ,·P ��h � ^��g� L

	!� g��^� T�dgh�^� gi����_ hb� ��d�� �� ��� "��hg h� ]�
���"� �g � ^��g� L [b�g �g e� h�^i�� �# h i� �` hb�g� "b�
�_!�^�h�� � g��� h� �j� ^�g�� ^��g� ��� e�"� L Wh ��g� �g "b#
^� h��� �^�_�d�^g _�ge� �a� ʣ
� gh �d��_d��h !��i�gʤ ��_
_�!�g� ���]� �h� hb�� ��g h� �je���� b�" hb�� e �e�g��g `� 
a�!� �d��h h�  �gh �^h hb� ge��^b hb�# _�g���� _��g ��h d���

��� \W��W�� ZV�ʟ	ZY	��	� [V	 [��U	ʞ� �
 V���	[� Y�W
T	 �
 ʞ	
���ʟ �^h
WWW� g^L � Iʣ[b� ��_# _�hb e �h�gh h�� di^b d�hb���gLʤJL
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hb�d ʣ^��g� gLʤ Wh �g d���`�gh �� Zh����# 
�gbʬg ��g�gh��^� hb�h
^��g� ��a ge��^b �^hi���# LPSOHPHQWV hb� 
� gh �d��_d��h ��_
b�g ^�de����h hb�h� ʣ�� �i ��a�� ^i�hi � �g �h �g ��" ^��gh�hih�_�
�` ��� #���g ʯ` �� ge��^bʬ �� � ^ �"_�_ ^�i h ��d ��_ d���g �h
gh�^�� hb� ^�g� �g �!� Lʤ��� Wh �g ���igh �h�_ ]# hb� ��d��h �` ��^b� _
ʞ��a�_� ��_ b�g ^��ihb� g hb�h " �h� g ` �d �^ �gg hb� e���h�^��
ge�^h id� ʣ` �d U�� a� \��� h� 
�h V��h�`` b�!� �hh�^��_ �i 
�``� hg�ʤ i�cigh�# �� hb�� !��"� ]# _�g^ �]��a �h �g ʣhb� "� � �`
ʯhb�iabh e���^��ʬ ʯ��`h�gh ^��g� g�ʬ ��_ ʯ`� gh �d��_d��h
 �!�g����ghgLʬʤ��ʝ [b�# FDQQRW ]� ^��g� g� ʞ��a�_� ��g�ghg� ]�^�ig�
ʣ"b�� hb� a�!� �d��h  �ai��h�g b�h� ge��^b� �h ��b��^�g ��_
�__g h� e�h��h��� g�^��� _����ai��  �hb� hb�� gi]h �^hg ` �d
�hLʤ��� �ih ^��g� g � � �g ^��g� g _�� ��_ hb�� �^h���g �jb�]�h
^� h��� _�`����a ^b� �^h� �gh�^gL

%� 7KH )R[ZRUWK\ 6FDOH

[b� � d�# ]� � "�# h� ^ih hb �iab hb� e �h��g� ��_
_�`��� d� � e �^�g��# "b�� hb� ��]�� ʣ^��g� ʤ `�hgL ��� �ee ��^b
�g ��ge� �_ ]# gh��_Kie ^�d�_��� X�`` 
�j"� hb#� � d�d]� �`
hb� ��i� T���� T�d�_# [�i � "b� �g `�d�ig `� I�d��a �hb� 
hb��agJ b�g g� ��g �` ���K���� g hb�h ��^�i_� hb� eb �g� ʣ��i
d�abh ]� �  �_��^� �` L L L Lʤ��� 	j�de��g ��^�i_�R ��i d�abh ]� �
 �_��^� ʣ�` #�i �"� � b�d� hb�h �g d�]���� ��_ `�i h��� ^� g hb�h
� ��ʬhʰʤ ʣ�` �� �e�g�_� �` :DONHU� 7H[DV 5DQJHU ^b��a�_ #�i 
��`�ʰʤ � ʣ�` #�iʬ!� ]��� d�  ��_ hb �� h�d�g ��_ gh��� b�!� hb�
g�d� ��K��"gLʤ���

Z�d�"b�h � ���^���#� 
�j"� hb#ʬg ig� �` gh� ��h#e� ^�i�_
d��� b�d � ^ �d���� i�_� hb� h#e�g �` b�h� ge��^b ��"g
e �e�g�_ ]# ʞ��a�_� ��_ �hb� g �` b�g c���g "� � hb�iabh h� ]�
_�ge� �a��a �` � ʣe �h�^h�_ʤ a �ieL �ih 
�j"� hb#ʬg h� a�h
�i_���^� �g ��h �d��a hb� `�!� �_ ^�h�a� ��g� ʞ��a�_� �je����g�
]�^�ig� ʣʯʭ^ʮ �^�� �ʬ ��hb�iab _�g �ge�^h`i�� gh��� �de���g e�"� �
�g _��g ʯ �_��^�Lʬʤ��N [b�g ^���d hb�h  �_��^�g ��_ ^ �^�� g � �
e��e�� �` ʣe�"� ʤ "�i�_ ^�d� �g �  ��� gi e �g� h� hb�  �g�_��hg
�`  i �� �d� �^�� "b� �� a��# `��� _�g�de�"� �_ ��_

��� 
WZV� [V	�	ʬZ 
� Z�TV[VW
U �Z 
�		 ZY		TV� VXSUD ��h� Nʝ� �h ��Pʰ 
WZV�
[V	 
W�Z[� VXSUD ��h� O�� �h �PL

��ʝ ʞ	�U�ʞ� 	[ ��L� VXSUD ��h� NP� �h ��L
��� ʞ	�U�ʞ� H Z[	
�
TWT� VXSUD ��h� Pʝ� �h ʝOL
��� X	


�ʧ\��[V������WUV[�	��	ʞ
	TʟW
 L L L I\� �� ��^� _g W�^L �ʝʝNJL
��� (�J�� 7DON� -HII )R[ZRUWK\� \WʟWʲ��[	 I�deb�g�g �__�_J� bhhegRMM

��L"���fi�h�L� aM"���M[���RX�``ʴ
�j"� hb# ʭbhhegRMMe� d�L^^M��[NKUZU�ʮ I^�h���ai��a

�j"� hb#ʬg h �_�d� � ʣ��_��^�ʤ c���gJL

��N ʞ	�U�ʞ� H Z[	
�
TWT� VXSUD ��h� Pʝ� �h ʝPL
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_�g �ge�^h�_L��O �ih� W _�a �ggL [b� e���h �g� 
�j"� hb# b�g ^�d�
ie "�hb � d������ �` hb�g� ����g� ]�^�ig� hb�# �`h��  ��a h i�L

[b�g g�d�  b�h� �^�� _�!�^� ^�� ]� �de��#�_ h� b��e �_��h�`#
"b� b�g hb� d��_ ��_ hb� g�i� �` � ^��g� � "b�^b d�# ��h ]� `i��#�
]ih ^�� ]� cigh �g h�����aL ����" � � cigh � `�" giaa�gh���gL

�L ��i ��abh �� � T��g� �` ��i ʞ�gd�gg Ziee� h �`

 �� Ze��^b �g 	deh# ʞ�ad�L

Wh �g e �hh# ��g# h� _�!��i� ` �� ge��^b �` #�i ^�� e� h �#
�hg �_!�^�h�g �g cigh � e�^� �` d��_��gg �^��#h�g "b� d�ihb 
� gh
�d��_d��h e��h�hi_�g �g � h�^��g �` `��hbL [b� " �h��ag �` ` ��
ge��^b ��h�a���ghg � � ��hh� �_ "�hb gi^b  b�h� �^L �^�_�d�^g
gi^b �g ʞ��a�_�� ��hgi_�� ��" ��^�� ��_ �hb� g ^����h ] ��a
hb�dg��!�g h� _�g^ �]� ` �� ge��^b e �e����hg "�hb�ih
_�ge� �a��a hb�d �g ʣ�]g��ih�ghg�ʤ ʣei �ghg�ʤ ʣh�h���ghʭgʮ�ʤ � 
ʣʭ
ʮ� gh ʭ�ʮd��_d��h `i�_�d��h���ghgLʤ��P Wh ig�_ h� ]�
^��g� !�h�!�g ���� ��]� h �� � "b� "�i�_ ^�de���� �]�ih ʣhb�
�i��^��g �` �d� �^�ʬg  �abhgK^ �k�_ ^i�hi �Lʤ��Q �ih �`h� ^�i h
_�^�g���g ��^ ��g��a�# d�_� ^��� hb�h ge��^b "�g e �h�^h�_
�!�� �` hb� ^�ig� "�g ��h ʣe �a �gg�!��ʤ g�d� �^�_�d�^ " �h� g
]�^�d� ��� d�_ hb�h hb�# ^�i�_ �� ���a� ^�i�h �� � 
� gh
�d��_d��h d���e��# `� ʣhb�� ʤ �ggi�gL

T� h��� g^b��� g ^����_ hb� _ �`h �� ` �� ge��^b hb�����a
�"�# ` �d  �abhK"��ad� ���ghg ��_ h�"� _ ��]� h� ���g ʣhb� ��"
^��g� !�h�!� 
� gh �d��_d��h ʟ���K��_�ʤ  �`�  ��a h� hb� �ʝ��
d�gg�^ � �� Ui#��� "b�� ^i�h `����"� g �` hb� ��!� ��_ X�d
X���g _ ��� ^#���_�K��^�_ 
��!� K��_� I� ʟ���K��_ �d�h�h� J �� �
d�gg gi�^�_�L��� W� ���� "�hb hb�g h�^�� Y �`�gg� �� # ����

 ���g _�!�h�g b� ]���� 7KH &XOW RI WKH &RQVWLWXWLRQ� h� hb�
e �e�g�h��� hb�h 
� gh �d��_d��h �_!�^�h�g � � i�hb�����a
`i�_�d��h���ghg� ���� h� ]�^�K^�i�h #  ���a����ghg� "b� "� gb�e
�h hb� ��h� �` "b�h� d��� gie �d�^#L��� ����"b���� Zh�!�
Zb�`` �� ��]��g 
� gh �d��_d��h ʣ�_���h #ʤ � ʣ`�h�gbLʤ��ʝ

� ^� ���� # �` hb�g gh �h�a# �g h� "�!� �"�# hb� 
� gh
�d��_d��h ci �ge i_��^� hb�h �!��!�_ hb �iab _�^�_�g �`
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^�d]�hh��a !� ��ig `� dg �` ^��g� gb�e �g d�^b���^��� "��_��� � 
i�e ��^�e��_L�N� X� �d# \��_ �� � ai�g hb�h ʣ` ��Kge��^b
ʯci �ge i_��^�ʬʤ �g ��hb��a d� � hb�� � ^����^h��� �` ʣh �_�h�����
d#hbg ��_ g��a��gʤ ��_ hb�h ��" g^b��� e �`�gg� g ^�iabh �� �hg
a �e d� ��# h��^b hb�� ghi_��hg ʣh� ge�ih hb� d��h � ʯhb�
d� ��he��^� �` �_��gLʬʤ�N� ��^ʟ����� a id]��g hb�h ʣ�d� �^��g
� � h�iabhʤ h�  �!� � ` ��_�d �` ge��^b ʣ]# �]�ih hb� `�i hb a �_�
��_ ^��h��i� h� �]g� ] �h hb �iab �gd�g�g ` �d �!� #hb��a � �i�_
hb�d `� hb�  �gh �` hb�� ��!�g� ��^�i_��a ��" g^b���� h� hb� e���h
hb�h hb�g� "b� �d] �^� �h hb��� �h �g hb�� �"� e� g���� `��hb� hb�� 
�"� � �a���� !��"Lʤ�N� Zh����# 
�gb ^���g ` �� ge��^b ��" ��hb��a
d� � hb�� ʣ� a �] ]�a �` �����a��g� ��!��h�_K`� Khb�K�^^�g���
� aid��hg�  b�h� �^�� g��a��g� gb��# _�gh��^h���g� ��_ �_ b�^
�j^�eh���gʤ hb�h� �� b�g �gh�d�h���� �!� e �h�^h ge��^bL�NN

\b�h �g hb�� e �e�g�_ g��ih���ʢ ʞ��a�_� ��_ X���
Zh�`��^�^ ��g�gh hb�h ʣ
� gh �d��_d��h _�^h ��� ���_g h� d�!�
]�#��_ d�^b���^�� h�ghg� gi^b �g �� ^��h��h  �ai��h���� ��_
hb�iabhK��_��a ^��^bʺg gi^b �g ʯhb� ]�gh ^i � h� ]�_ ge��^b �g d� �
ge��^bLʬʤ�NO Zb�`` �� �_!�^�h�g �]��_����a ʣ` �k�� ^�h�a� ��gʤ �`
ge��^b ^��g�_� �_ �ihg�_� hb� 
� gh �d��_d��hʬg e �h�^h��� ��_
giaa�ghg hb�h ^�i hg gb�i�_ ]� ` �� h� �je��_ hb�  ��a� �`
i�e �h�^h�_ ge��^bL�NP W� �hb� "� _g� hb� "�# h� `�j hb� 
� gh
�d��_d��h �g h� �j^�g� ��� hb�g� h �i]��g�d� ʣ i�� �` ��"ʤ ]�hgL

W ����g �]�i�_� �` ^�i g�L Wh �g d� � hb�� � ��hh�� e �]��d�h�^
h� ^�de���� �]�ih ʣ�]g��ih�ghgʤ ��_ �h hb� g�d� h�d� � ai� hb�h
h �_�h����� 
� gh �d��_d��h _�^h ��� �g ^�de��^�h�_ ]�^�ig� �h
 �^�a��k�g �j^�eh���gL �^hi���#� �g Zb�`` �� ��_ �hb� g d��� ^��� �
hb�� � aid��h �g hb�h 
� gh �d��_d��h ��"  �^�a��k�g WRR IHZ
�j^�eh���gL W` hb� 
� gh �d��_d��h �g ��h �]g��ih�� hb�# g�#� hb�� �h
gb�i�_ ]� �]�� h� �^^�dd�_�h� hb� �__�_ �j^�eh���g hb�# e �`� L
�ih hb�g �a�� �g hb� ^��hi # �` ^�g�K]#K^�g� _�!���ed��h hb�h ��_ h�
hb� ^i  ��h gh�h� �` hb� ��" Ihb�h �je����g hb� �j^�eh���gJL Wh �g
���hb� g��d��gg �� e� `�^h�# ^��g�gh��h� �g �h �g ^��gh��h�#
�!��!��a� ]ih �h b�g ��_ h� � ^� h��� _�a �� �` e �_�^h�]���h# ��_ �!� K
��^ ��g��a e �h�^h���g `� ` ��_�d �` �je �gg��� �� hb� ���h�_
Zh�h�gL �^^� _��a�#� "b�� Zh����# 
�gb �g �g��_ "b�h b� "�i�_
 �e��^� �h "�hb� b� ^��_�_�# �_d�hg ʣW b�!� �� ��g"� �h ���Lʤ�NQ

�N� ,G� �h ʝP� ��PL
�N� \��ʞ��
� VXSUD ��h� ʝʝ� �h �PQʠP�L
�N� ��TʟW

�
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�L ��i ��abh �� � T��g� �` ��i �ee�g�h��� h� 
 ��
Ze��^b T�� �� Zidd�_ �e "�hb � �ide� Zh�^�� 
Z��a��L


�a�h�!� g��a���� ��a ]�^�d� � `�d���� e��# �� hb� � �
�` ʞ����_ [ ide� "b� �  ��g���_ � aid��h h��� � ]�^� g��h h�
��]����aL [b� h"�^� �de��^b�_ `� d� e �g�_��h  �ih����#
_�ge� �a�_ ��# gh� # b� e� ^��!�_ h� ]� i�`��hh� ��a �g ʣ`���
��"gʤ ��_  �e��h�_�# h�  �_ c�i ����ghg "�hb hb� Zh�����gh h�a
ʣ���d# �` hb� e��e��ʤ `� hb� g�d�  ��g��L [b�g �g ��h � aid��h�
�h �g ] ��_��aL ���� hb� ��_��gg ��gh �` _�e�# ��^���d�g [ ide
^��ci �_ `� b�g �_!� g� ��g� hb� e���h "�g h� ig� �� i�`��hh� ��a
b��_�� �� hb� b�e� �` i�_� d����a b�g �ee�g�h���ʬg ^ �_�]���h#L
[ ide ^��_�_�# �_d�hh�_ hb� ei e�g� i�_� �#��a b�g �hh�^�g ��
�� ��h� !��" "�hb �� 0LQXWHV ^�  �ge��_��h ��g��# Zh�b�R ʣW _�
�h h� _�g^ �_�h #�i ��� ��_ _�d��� #�i ���� g� "b�� #�i " �h�
��a�h�!� gh� ��g �]�ih d� �� ��� "��� ]����!� #�iLʤ�N�

�^�_�d�^ ^ �h�^g �` gh ��a ` �� ge��^b e �h�^h���g `����"
hb� g�d� gh �h�a#� ��]��h �� � d� � � i_�h� ��_  �`���_ "�# hb��
�i  ����h# [� �jKe �g�_��hL ��� gi^b ��]�� hb�h b�g ]�^�d�
e�ei�� ��  �^��h #�� g �g hb� ^���d hb�h hb� 
� gh �d��_d��h
b�g ]��� ʣ"��e���k�_Lʤ [b� h� d "��h !� �� �`h� � ���� 1HZ
<RUN 7LPHV e��^� �ee�� �_ "�hb hb� b��_����� ʣV�"
T��g� !�h�!�g \��e���k�_ hb� 
� gh �d��_d��hLʤ�N� [b� 7LPHV
� h�^�� �hg��` "�g � ]����^�_ ����#g�g ]# �_�d ��eh�� �` b�"
��]� ��g b�!� ]�^�d� ��^ ��g��a�# _�g��^b��h�_ "�hb ^i  ��h
h ��_g �� ` �� ge��^b ci �ge i_��^�� ]ih hb� b��_���� "�g
��ge� �_ ]# Xigh�^� 	���� ʟ�a��ʬg ig� I�� � _�gg��hJ �` hb� !�ai�
h� d ʣ"��e���k��a hb� 
� gh �d��_d��hLʤ�Nʝ Xigh�^� ʟ�a��� ��
hi �� �ee� ��h�# _ �" �� hb� ^i  ��h �^�_�d�^ e�ei�� �h# �` hb�g
hi � �` eb �g�L W� ���Q� `� �j�de��� hb� �d� �^�� T��gh�hih���

bhhegRMM"""Lhb�`� �L� aMg�Kh�Kge���Ke�_^�ghKh ��g^ �ehKhb� �gK��Kgi^bKhb��aK�gK` ��Kge��^bK
� ai�gKe �`�gg� Kgh����#K`�gbM ʭbhhegRMMe� d�L^^M
��NKU��\ʮL

�N� 	�� ��g��]� a� 7UXPS $GPLWWHG +H $WWDFNV 3UHVV WR 6KLHOG +LPVHOI IURP
1HJDWLYH &RYHUDJH� /HVOH\ 6WDKO 6D\V� \�ZVL Y�Z[ I��# ��� ����J� bhhegRMM
"""L"�gb��ah��e�ghL^�dM��"gMhb�K`�jM"eM����M�PM��Mh ideK�_d�hh�_Kb�K�hh�^�gKe �ggKh�K
gb���_Kb�dg��`K` �dK��a�h�!�K^�!� �a�KQ�Kd��ih�gK �e� h� Kg�#gM ʭbhhegRMMe� d�L^^M�
�ʝZKZʞQVʮL

�N� 6HH JHQHUDOO\ �_�d ��eh��� +RZ &RQVHUYDWLYHV :HDSRQL]HG WKH )LUVW
$PHQGPHQW� 
L�L [W�	Z IXi�� N�� ����J� bhhegRMM"""L�#h�d�gL^�dM����M�QMN�MigMe���h�^gM
`� ghK�d��_d��hK^��g� !�h�!�gKgie �d�K^�i hLbhd� ʭbhhegRMMe� d�L^^MʥʲʞʝK�[
�ʮL

�Nʝ X��ig !L �dL 
�_ʬ� �` Zh�h�� T�h#L� H �i�L 	degL� T�i�^�� N�� �N� ZL ThL
�OO�� �P�� I����J Iʟ�a��� XL� _�gg��h��aJL 6HH JHQHUDOO\ ��eh��� VXSUD ��h� �N�L
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Z�^��h# b�gh�_ � e���� �h �hg \�gb��ah��� ʞLTL ^��`� ��^� �� 7KH
:HDSRQL]HG )LUVW $PHQGPHQWL�O�

[b� ig� �` hb�g d�h�eb� �� hb� 
� gh �d��_d��h ^��h�jh
d�# ]� h �^�_ h� ��^ʟ�����ʬg fi�h� ��h� �� ^���dg ` �d b� 
" �h��ag �� hb� �ʝʝ�g hb�h "� _g � � hb�dg��!�g "��e��g� ��_
` �d ʞ��a�_�ʬg � aid��h hb�h ʣhb� _�`��_� g �` hb� gh�hig fi�
b�!� _�g^�!� �_� �� hb� `� gh �d��_d��h� � ��" "��e��Lʤ�O� �#
���ʝ� ��^ʟ����� cide�_ `i hb� ��h� hb�  b�h� �^��
]��_"�a��� " �h��a hb�h hb� ʣ"��e���k�h��� �` ʯge��^bʬ `� 
i��fi�� ��_g L L L b�g ��^ ��g��a�# �^^i  �_ �!� hb� e�gh
g�!��h# � g� #�� gʡe �d����h�# `� \b�h� gie �d�^�gh ��_
d���K_�d����h g�ji�� ��_gLʤ�O� �ee� ��h�#� �� b� !��"� e �hh#
di^b ��� d�_� � 
� gh �d��_d��h ci �ge i_��^� b�g ]���
ʣ"��e���k�_ʤ ` �d �hg ��^�eh���L

[b� h� d �hg��` �g  �hb� d�����a��ggL ���� ^��_�_�h�
[ ideʬg ���Q hb ��h h� ʣ�e�� ie ʭhb�ʮ ��]�� ��"g�ʤ�ON hb�
 b�h� �^�� _�!�^� g�#g ��hh�� d� � hb�� hb�h hb� ge���� _�g����g
hb� ^i  ��h gh�h� �` hb� ��"L ʣ\��e���k�h���ʤ ^� h����# b�g ^�d�
� ���a "�# ` �d �hg � �a��g �� hb� �ʝP�g� "b��  �^��h g^���h�ghg
���� \� �� !�� � �i� ^����_ hb� h� d h� _�g^ �]� hb�
e��^�d��h �` �i^��� "� b��_g �� ]����gh�^ d�gg���gL 
�"�
�!� #hb��a �g ʣ"��e���k�_Lʤ W� ʞ�^�d]� ���ʝ� ��e �g��h�h�!�
X�d X� _�� �` �b�� ^�de�����_ hb�h hb� �de��^bd��h e �^�gg
b�_ ]��� ʣ"��e���k�ʭ_ʮʤ �a���gh Y �g�_��h [ ideL�OO

W� � ���Q �gg�# `� 6ODWH� X�b� ʟ���# �]g� !�_ hb�h hb� h� d
b�_ ]�^�d� hb� ʣd�h�eb� GX MRXU�ʤ ��_ hb�h hb� e �g�_��h���
^��h�gh hb�h #�� b�_ ]�^�d� � b�h]�_ �` "��e���k�h���L [b� h� d
e� `�^h�# ^�ehi �g hb�d��_ �` � e��� �k�_ ^i�hi �� "b� � ʣZHDSRQL]H
�g �h hb� ^��h� �` hb�g `�abh ]�h"��� d�^ ��aa �gg���g ��_ _�a
"b�gh��g� ]�h"��� h �aa� "� ���ag ��_ YLTL ]�^���gb� ]�h"��� hb�
^����^h�!� g�^ �`�^�g  �fi� �_ �` e�i ���gd ��_ hb� ^��g� !�h�gd �`
e �!���a�� "b� � �i��^�� ^�de��j�h#� ��_ ^�!�� ��a�a�d��h � �

�O� 7KH :HDSRQL]HG )LUVW $PHQGPHQW� ��L T�
Z[L Z�Tʬ� IXi�� ��� ���QJ�
bhhegRMM"""L�#h�d�gL^�dM����M�QMN�MigMe���h�^gM`� ghK�d��_d��hK^��g� !�h�!�gKgie �d�K
^�i hLbhd� ʭbhhegRMMe� d�L^^MP���K�ʲ��ʮL

�O� ��TʟW

�
� VXSUD ��h� N�� �h ��ʰ ʞ	�U�ʞ� 	[ ��L� VXSUD ��h� NP� �h �� �OL
�O� T�hb� ��� �L ��^ʟ������ 7KH )LUVW $PHQGPHQWR $Q (TXDOLW\ 5HDGLQJ� LQ

[V	 
�		 ZY		TV T	
[��� �O�� �P� IU��`` �# �L Zh��� H ��� TL ������a� � �_gL ����JL
�ON V�_�g U��_� 'RQDOG 7UXPS� :H·UH *RLQJ WR ¶2SHQ 8S· /LEHO /DZV� Y��W[WT�

I
�]L �Q� ���Q� �RN� Y�J� bhhegRMM"""Le���h�^�L^�dM]��agM��Kd�_��M���QM��M_����_K
h ideK��]��K��"gK��ʝ�QQ ʭbhhegRMMe� d�L^^MʝYʥ	K�ʧ�ʟʮL

�OO ʞ�d���^� ��gh ��a���� -LP -RUGDQ� 'HPRFUDWV ¶:LOOLQJ WR :HDSRQL]H· 3RZHU
RI *RYHUQPHQW $JDLQVW 7UXPS 6XSSRUWHUV� \�ZVL 	ʧ��ʬ� Iʞ�^L ��� ���ʝ� ��R�� ��J�
bhhegRMM"""L"�gb��ah���j�d��� L^�dMh�aM_����_Kh ideʢg�i ^�ʳʸ�
��"gʸ�
c�dK
c� _��K_�d�^ �hgK"�����aKh�K"��e���k�Ke�"� K�`Ka�!� �d��hK�a���ghKh ideKgiee� h� g
ʭbhhegRMMe� d�L^^M��VUKP
�
ʮL
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a�hh��a ��^��_ �� hb�  �]gLʤ�OP \�h^b��a hb� h ��_K����g� ʟ���#
^��^�i_�_R ʣʭ\ʮ�ʬ!� "��e���k�_ ZHDSRQL]HLʤ �OQ Wh �g ��" ��� �` hb�
d�gh b�^���#�_ �je �gg���g ig�_ ]# ^ �h�^g �` hb� 
� gh �d��_d��hL

���hb� ^��^bʺ �g hb� d� � "����gb �^�_�d�^ ^ �h�^�gd
hb�h hb� ��]� hg T�i h b�g ʣ/RFKQHUL]HG hb� 
� gh �d��_d��h�ʤ
� ^b� a� g�d�h�d�g ^�d]���_ "�hb hb� ^���d hb�h ` �� ge��^b
b�g ]��� ʣ"��e���k�_Lʤ�O� [b� h� d ^�d�g ` �d hb� _�g^ �_�h�_
�ʝ�P _�^�g��� /RFKQHU Y� 1HZ <RUN� �� "b�^b hb� Zie �d� T�i h
gh i^� _�"� � gh�h� ��" hb�h ��d�h�_ ]��� g h� g�jh#Kb�i "� �
"���gL�O� [b�  i���a "�g gb� e�# ^ �h�^�k�_ �h hb� h�d� ��
_�gg��hg ]# Xigh�^�g X�b� �� gb��� V� ��� ��_ ���!� \��_���
V��d�g� ��_ "�g ��h� �!� hi ��_ h� d��� "�# `� 
�" ʞ��� � �
�^���d�^  �ai��h���L [b� /RFKQHU 	 � b�g ]���  �!���_ �g � h�d�
�� "b�^b ^��g� !�h�!� �^h�!�gh ci_a�g �de�g�_ hb�� �"�
�^���d�^ !��"g h� gh ��� _�"� a�!� �d��h  �ai��h���g ]�g�_ ��
gi]gh��h�!� _i� e �^�gg  �abhg ��h `�i�_ �� hb� T��gh�hih���ʬg
h�jhL �^^� _��a�#� /RFKQHU�gd b�g ]��� _�g^ �]�_ �g ʣʯ��� �` hb�
"� gh ^b� a�g hb�h ^�� ]� ��!���_ �a���gh � _�^h ��� � 
^��gh�hih����� ��h� e �h�h���� �� i��fi�!�^�� �� d�h�!�
 �ei_��h���ʬ �` "b�h hb� ^�i h b�g _���Lʤ�Oʝ


� hb�g  ��g��� hb� /RFKQHU h�a b�g ]�^�d� � e�ei�� 
hb�d� �d��a �^�_�d�^g "b� _�g`�!� 
� gh �d��_d��h
e �h�^h��� `� ^�dd� ^��� ge��^b � "b� ]����!� hb�h hb� ^�i hg
b�!� h�� "�����a�# e �h�^h�_ ]ig���gg ��h� �ghgL�P� �ih hb�

�OP X�b�ʟ���#�(YHU\WKLQJ LV :HDSRQL]HG1RZ� 7KLV LV D *RRG 6LJQ IRU 3HDFH� Z��[	
I�iaL N�� ���Q� ʝRN� ��J� bhhegRMMg��h�L^�dMbid��K��h� �ghM���QM��Mb�"K"��e���k�K]�^�d�K�K
e���h�^��K^i�hi ��K��_K��h� ��hKh� dK_iKc�i Lbhd� ʭbhhegRMMe� d�L^^M�[�UK
[[�ʮL

�OQ ,G�
�O� 6HH \W��W�� �	

	[[ [��
	�� 
�		 ZY		TV 
�� Z��	 �� �Qʠ�� I���ʝJL
�O� ��^b�� !L 
�" �� �� �ʝ� �LZL OP� P�� QO I�ʝ�PJ� RYHUUXOHG LQ SDUW E\ ʞ�#K� �h�

��abh��a W�^L !L Zh�h� �` ��gg�i �� NO� �LZL O�� I�ʝP�J� RYHUUXOHG LQ SDUW E\ 
� aig�� !L
Z� ie�� N���LZL ��Q I�ʝQNJ� DEURJDWHG E\\L T��gh V�h�� T�L !L Y�  �gb� N���LZL N�ʝ I�ʝN�JL

�Oʝ V�"� _ �L \�gg� d��� %DUWQLFNL DV /RFKQHU� 6RPH 7KRXJKWV RQ )LUVW
$PHQGPHQW /RFKQHULVP� NN 
L ʟ�L �L �	�L O��� O�� I���QJ Ifi�h��a 
��� �L ��^b� _g�
5HFRQFLOLQJ 'DWD 3ULYDF\ DQG WKH )LUVW $PHQGPHQW� P� �T���L�	�L ��Oʝ� ���� I���PJJL

�P� (�J�� ��]� h Y�gh� 7KH &RQVWLWXWLRQDO 6WDWXV RI &RPPHUFLDO Ze��^b� O� �T���L
�	�L �� �� I����J Iʣʭ	ʮ!�� �` ʯge��^b �g gi^bʬ "� � h� d� �h g�d� `� d �` 
� gh �d��_d��h
e �h�^h��� L L L L ʭhʮ� ��^�h� gi^b � !��i� �� hb� 
� gh �d��_d��h "�i�_ ]� h� cigh�`# L L L hb�h
hb� ci �ge i_��^� �` ^�dd� ^��� ge��^b �g  ����# �  �!�!�� �` ʯhb� _�g^ �_�h�_ _�^h ���ʬ �`
gi]gh��h�!� _i� e �^�gg ʯ�` ^�g�g gi^b �g /RFKQHU Y� 1HZ <RUNLʬʤ Ifi�h��a T��hL Vi_g�� U�g
H 	��^L T� eL !L Yi]L Z� !L T�ddʬ�� OO� �LZL PP�� Pʝ� I�ʝ��J I��b�fi�gh� XL� _�gg��h��aJJJʰ
Xi��� T�b��� 7KH =RPELH )LUVW $PHQGPHQW� \�L H ���� �L �	�L ���ʝ� ��O� I���PJ
IʣZ^b��� �# ^�dd��h� # �� 6RUUHOO b�g ^�h�_ hb� ^�g� �g �!�_��^� �` �  �gi a��h /RFKQHU�gd
]�^�ig� hb� d�c� �h# �e�����  �� ���hg 
� gh �d��_d��h gh��_� _g h�"� _ hb� e �h�^h��� �`
�^���d�^ ��]� h#LʤJʰ TL 	_"�� ���� � 7KH )LUVW $PHQGPHQW DQG &RPPHUFLDO 6SHHFK� �O W
ʞL
�LXL ʝ��� ʝ�ʝʠʝ� I���ʝJ IʣW� hb� ���h�_ Zh�h�g� hb� Zie �d� T�i h  �ei_��h�_ hb� g�K^����_
/RFKQHU � � L L L L V�gh� �^���#� hb�g ^b��a� �^^i  �_  �iab�# g�di�h����ig�# "�hb hb�
]�a�����a �` !�a� �ig e �h�^h��� �` ge��^b ` ��_�dL �� �]!��ig �je����h��� "�i�_ ]� hb�h hb�
T�i h g�" ^��gh�hih����� ��]� h# �g �gg��h����# � d�hh� `� ��_�!�_i��g �e� �h��a �ihg�_� hb�
^�dd� ^��� geb� � "b��� !��"��a ^�dd� ^��� ��h�h��g d� � ��gh id��h���#L L L L ʭ�ʮ�ge�^h `� 
��_�!�_i�� �ih���d# _��g ��h  �fi� � e �h�^h��a hb� ge��^b �` � h�`�^����# ^ ��h�_ ��_



��� %522./<1 /$: 5(9,(: ʭ���L ��R�

^����^h��� ]�h"��� /RFKQHU ��_ hb� 
� gh �d��_d��h �g
h��i�ig� "b� � e �h�^h���g `� ` ��_�d �` ge��^b � � e� h �` hb�
T��gh�hih���ʬg h�jh� "b��� hb� gi]gh��h�!� _i� e �^�gg  �abhg �h
�ggi� �� /RFKQHU "� � ��hL \b��� e��e�� ^�� ��_ _� _�]�h� hb�
d� �hg �` e� h�^i�� 
� gh �d��_d��h ^�g�g ��!��!��a ]ig���gg � 
^� e� �h� ge��^b� Y �`�gg� V�"� _ \�gg� d�� b�g ��h�_ hb�h
ʣg��ee��a hb� /RFKQHU h�aʤ �� � a�!�� _�^�g��� ʣ_��g ��h �_!��^�
hb� _�g^igg���Lʤ�P� Wh �g d� ��# ʣ� e�c� �h�!� h� d "b�g� d�����a
"� _� ��h ���" ��_ ^����h �a �� ie�� ��_ "b�g� �ggid�_
d�����a  i�g � ] ��_  ��a�Lʤ�P� T��g�fi��h�#� hb�g� "b� h��_
h�  ��# �� gi^b e�c� �h�!� ��]����a �g � gi]gh�hih� `� � aid��h
 �!��� hb�� ���� T�dgh�^�gL

NL ��i ��abh �� � T��g� �` ��i 	fi�h� ʞ�`��g� �`

 ��_�d h� 	je �gg ʞ�g�a ���]�� W_��g "�hb hb�
	�_� g�d��h �` ��_ Ze��^bL

��hb��# T�dgh�^� g�de�# ^�i�_ ��h ]����!� hb�h ��#���
"b� �ee�g�_ b�g ^ ig�_� h� ^����g� hb� ^i�hi � �` �dd� ��
��`�i��^�g ^�i�_ e�gg�]�# ]� �^h��a �ih �` b�ab e ��^�e�� � a��_
d�h�!�gL T�dgh�^� _���i�^�_ hb�g� "b� �ee�g�_ b�d �g ]���a
����h��# _�e �!�_ ��_ ��g�gh�_ hb�h hb�# "� � g�����a d� ��# h�
e �h�^h ʣhb�� _�� �]g^���h#Lʤ�PN Zi^b ʣ` �� �igh� g�ʤ �g b� ^����_
hb�d� ʣ��hi ���# `�!� hb� �dei � ��_ ]�g�ʤ ��_ cigh "��h h�
ʣh�� _�"� hb� ei � ��_ b��#Lʤ�PO V� _�g^ �]�_ hb�g� "b�
�ee�g�_ ʣb�gʤ ��" �g � ʣb�"���a�  ��h��a� ]��geb�d��a d�] �`
 �e���� g�ʤ ��_ �gg� h�_ hb�h ʣQR VHFW QRU FODVV� �g � g�^h � ^��gg�
b�g �!� ei]��^�# g�_�_ "�hb hb� gdihK_���� � ��_ _�`��_�_ hb�g
��`� ��ig ]ig���gg� �j^�eh hb� W�`�_��g� hb� ��]� ��g� ��_ hb�

 �� ��!� gLʤ�PP T�dgh�^�� ���� d�gh e���h�^�� �^h�!�ghg� _�!�_�_
hb� "� �_ ��h� h"� ^�degʡhb�g� `� b�g ^�ig� ��_ hb�g� �a���gh
�hʡ��_ b� "�g ��^�e�]�� �` g�e� �h��a b�g �ee����hg ` �d hb�

��gh id��h���# !��i�_ ^�dd� ^��� ��h�h��gLʤJʰ [�d \i� 0DFKLQH 6SHHFK� �Q� �L Y�L �L �	�L
�OʝP� �P�� I���NJ Iʣ� `i��# ��^�ig�!� hb�� # �` hb� 
� gh �d��_d��h L L L L ʭ�ʮh g�d�
e���h L L L "�i�_ ��^�i�h� hb� ��h�^�����^�� ��`�i��^� �` /RFKQHU Y� 1HZ <RUN L L L L [b�
^��g�fi��^�g �` ^�!� ��a ��� ^�ddi��^�h���g "�i�_ g�de�# ]� h�� di^b h� ]�� Lʤ I`��h��h�
�d�hh�_JJʰ �� � [igb��h� ,QWURGXFWLRQ� 5HIOHFWLRQV RQ WKH )LUVW $PHQGPHQW DQG WKH
,QIRUPDWLRQ (FRQRP\� ��� V���L �L �	�L ��NO� ��O� I���OJ Iʣ\ �h��a gb� h�# �`h� hb�
Zie �d� T�i h b��_ hb�h hb� 
� gh �d��_d��h ^�!� �_ ^�dd� ^��� ge��^b� Y �`�gg� g
[b�d�g X�^�g�� ��_ X�b� X�`` ��g �^^i �h��# `� �g�" hb�h hb� 
� gh �d��_d��h "�i�_
]�^�d� hb�g a��� �h���ʬg !� g��� �` �^���d�^ _i� e �^�gg� � ^��gh�hih�����  �abh  �gh �^h��a
hb� �]���h# �` ��a�g��hi �g h�  �ai��h� ]ig���gg e �^h�^�gLʤ I`��h��h� �d�hh�_JJL

�P� \�gg� d��� VXSUD ��h� �Oʝ� �h OP�L
�P� ,G�
�PN 6HH T��Z[�Tʟ� VXSUD ��h� �Q� �h NʝNʠʝOʰ V	�\��ʞ ����
 H ���U��	[

�		TV� �
[V�
� T��Z[�TʟR ���
ʞZ��
 �
 [V	 ���ʞ �ʝ� I�ʝ��JL
�PO T��Z[�Tʟ� VXSUD ��h� �O� �h �ʝQʠʝ�L
�PP T��Z[�Tʟ� VXSUD ��h� �Q� �h Nʝ�ʠʝN I`��h��h� �d�hh�_JL
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!�^� b� "�g "� ���a g� h� ���gg�# h� !��fi�gbL VL�L ���^���
�]g� !�_ hb�h ʣd� �� a��_��h� gʤ ���� T�dgh�^� ��� ʣ���" hb�
a�d�ʤ �` h�  ��a hb�� �_!� g� ��g �g ʣ�e���a�ghg `� L L L �!��Lʤ�PQ

Z�d� d�_� � ��h�Kge��^b �^h�!�ghg �jb�]�h hb� g�d� h ��hL
	^b���a T�dgh�^�� T�hb� ��� ��^ʟ����� b�g " �hh�� hb�h ʣ�h �g
_�``�^i�h h� �!��_ hb� ^��^�ig��� hb�h hb� 
� gh �d��_d��h �g
^��gh i�_ �g �h �g g� d�� ^�� b�!� hb�� e� ��a �eb#Lʤ�P� �� #
���� 
 ���g �de��#g ��d�gh �_��h�^�� ���ai�a� �� �hh�^���a hb�
�T�� ]�^�ig� �` �hg �ee�g�h��� h� �!� �# ] ��_ ��_ e�� �# _ �`h�_
��"g �a���gh g�K^����_ ʣ �!��a� e� �ʤ I"b�^b �g 
 ���gʬ ge�^���
e �c�^hJL Zb� " �h�g ʣʭ�ʮh �g _�``�^i�h h� �!��_ hb� ^��^�ig��� hb�h ʭhb�
�T��ʬgʮ d�h�!�h��� `� _���a g� b�g h� _� "�hb hb� a��_� 
_#��d�^g �` hb� �]ig�Lʤ�P� 
 ���g ^��g��#  �g�d]��g T�dgh�^� ��
b�g g^� �Kg�hh���a e���d�^g �` hb� ����gL �^^� _��a h� 
 ���g� hb�
�T�� b�g e �� �h�k�_ ʣ"b�h� d��ʬg ` �� ge��^b  �abhgʤ �!� 
�hb� gʬ ]�^�ig� gb� ^���dg �h �g ʣ� _��e�# ^��g� !�h�!�� ��_
`i�_�d��h���gh� � a���k�h���Lʤ�Pʝ Zb� a��g ��R hb� �T��ʬg 
� gh
�d��_d��h �_!�^�^# �g ʣ_�`���_ ]# ^��gid� �gdʤ "b�^b b�g
ʣ��_�� �_ �h h� hb� e� ��a �eb# ��_igh #� "b�^b `�i�_ "�#g h�
 �hi � hb� `�!� Lʤ�Q� W ai�gg WKDW "��� h��^b a �ieg ���� hb� �T��
��h h� �ee�g� �gL 
 ���gʬg ��a�g��h�!� e �e�g��gL

W� hb� g�d� !���� g�d� �_!�^�h�g �` b�h� ge��^b ��"g
giaa�gh hb�h hb�g� "b� _�`��_ 
�k�g ��_ "b�h� gie �d�^�ghg � �
hb�dg��!�g  �^�gh I��hb� ^��g^��ig�# � i�^��g^��ig�#JL ��^b� _
ʞ��a�_� ��_ X��� Zh�`��^�^ ^���d h� _�gh��ai�gb a �ieg ���� hb�
�T�� ` �d ʣhb�  �gh �` ig� "b� _�ge�g�  �^�gd ��_ ]�a�h #�ʤ ��_
e �^���d hb�h ʣhb� �T�� ��_ ^��g� !�h�!� ]�a�hg � � b��_ ��
a��!�Lʤ�Q� 
� ` �d �^h��a �ih �` e ��^�e��� hb�# giaa�gh hb�h gi^b

� gh �d��_d��h �_!�^�h�g ʣe �`� _�`��_��a 
�k�g h�
_�`��_��a hb�� !�^h�dg�ʤ ��_ hb�h ʣʭgʮ�d�h�d�g� _�`��_��a 
�k�g
�g g�de�# _�`��_��a 
�k�gLʤ�Q� Tb� ��g ��" ��^� �g�g ʣ"b�^b
g�_� hb� ^�!�� ��]� h� ���g � � ���ʤ ��_ "��_� g �` ʣhb�  ��i^h��^�
h�  �ai��h� b�h� ge��^b �g  ���h�_ h� i�^��g^��ig  �^�gdLʤ�QN
����"b���� 
 ���g ^b� a�g hb�h ` �� ge��^b �_!�^�h�g � �
ʣgh ��a��# ��a� h� �d] �^� � ��  �h�!� hb�h !���_�h�g
e �ci_�^�g �a���gh "�d��� d��� �h��g� ��_ `����" ��]� ��gLʤ�QO

�PQ VL�L �	
Tʟ	
� � ���ʟ �
 Y�	
�T	Z �P� I�ʝ��JL
�P� ��^ʟ������ VXSUD ��h� �O�� �h �P�L
�P� 
��
ʟZ� VXSUD ��h� ���� �h �NOL
�Pʝ ,G� �h ��ʝL
�Q� ,G� �h ��OL
�Q� ʞ	�U�ʞ� H Z[	
�
TWT� VXSUD ��h� Pʝ� �h ��ʝ� �Q�ʠQ�L
�Q� ,G�
�QN Tb� ��g �L ��" ��^� WWW� ,I +H +ROOHUV /HW +LP *R� 5HJXODWLQJ 5DFLVW 6SHHFK

RQ &DPSXV� LQ ʞ	�U�ʞ� 	[ ��L� VXSUD ��h� NP� �h ��� �NL
�QO 6HH 
��
ʟZ� VXSUD ��h� ���� �h �O�L
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[b� h�^h�^ �` `��g��# �fi�h��a hb� _�`��g� �` ` �� ge��^b
"�hb hb� �_��g ]���a _�`��_�_ʡ��_ ig��a �h �g � "�# h� g����^�
� ge���� ʡ"�g �� `i�� _�ge��# "b�� e �h�gh� g gb�ih�_ _�"� ��
�T�� ��"#� �h hb� T����a� �` \�����d H �� # �� �^h�]� ����L
[b�g� "b� _�g ieh�_ hb� �!��h "� � ieg�h hb�h hb� �T�� b�_
_�`��_�_ hb� 
� gh �d��_d��h  �abh h� b��_ hb� ʣ���h� hb�
��abh ����#ʤ �� Tb� ��hh�g!����� �� a����L [b� e �h�gh� g gh� d�_
hb� gh�a� ] ��_�gb��a g�a�g "�hb g��a��g ���� ʣ��i 
 �� Ze��^b
V�_�g �����hb \b�h� Zb��hgʤ ��_ ʣ��]� ���gd �g \b�h�
Zie �d�^#Lʤ�QP [�^h�^g ���� hb�g _�g^��_ _� �^h�# ` �d T�dgh�^��
"b� ] ��_�_ hb�g� "b� h �_�_ ��� � "b� _�`��_�_ �]g^���h# I�g
b� ] ��_�# _�`���_ �hJ ʣd� �� ^��^� e���h� gLʤ�QQ

OL ��i ��abh �� � T��g� �` ��i 
� gh �d��_d��h
[b�� ��g Y� `�^h�# ��h^b ��i Y���h�^�� T�ig�gL

��hb��# T�dgh�^� "�g `� hi��h� �� �h ���gh ���  �ge�^hR
b� _�_ ��h b�!� h� ^��^�^h ��# hb�� ��g �` ` �� �je �gg��� h�
giee� h b�g ^b�g�� ei gi�hgL 
� gh �d��_d��h _�^h ��� _�_ ��h
#�h �j�ghL ����a hb� ��^h� ��� 	 � "b�h� d��� e�h �� ^b hb�h b�
"�g� T�dgh�^� ^�i�_  ��# �� hb� e� g�d����ig ^��^�eh���g �`
` �� ge��^b ]�  �"�_ ` �d 	�a��gb ��" h� e �g�^ih� _�g^igg���g
�` g�j� ]� hb ^��h ��� ��h� �hi �� � h� ��_ ��#hb��a hb�h eigb�_
hb� ]�i�_� ��g �` h �_�h����� "�d��b��_L V� ]����!�_ hb�h hb�
_�^�g��� ��5HJLQD Y� +LFNOLQ"�g _�!����# ��ge� �_� `� �h ����"�_
b�d h� giee �gg ʣhb� �!�� �``�^h �` ^� h��� d�hh� � "b�hb� 
e ��h�_� " �hh��� ��a �!�_� _ �"�� � e���h�_Lʤ�Q� [b�g b�_ h� ]�
"b�h hb� T��gh�hih���ʬg ` �d� g ��h��_�_� b�  ��g���_� `� �h
"�i�_ ʣ��]�� �i `� �`�hb� gʤ h� giaa�gh hb�h hb� T��gh�hih���
^��h����_ �  �abh ʣh� _�]�i^b hb� d� ��g �` hb� #�i�aLʤ�Q� [b�g�

�QP Y	
 ��L� TV�Z� W
 [V	 T��ZZ����R T��Y�Z 
�		 ZY		TV W
 � ʞW�Wʞ	ʞ
��	�WT� QQ I���ʝJ� bhhegRMMe��L� aM"eK^��h��hMie���_gM���ʝM�OM���ʝKY	
KTb�gdK��K
hb�KT��gg ��dK�OL�PLe_` ʭbhhegRMMe� d�L^^MT	NQKVO[�ʮ ʭb� ����`h� TV�Z� W
 [V	
T��ZZ����ʮʰ ��]]# Z��!�� %ODFN /LYHV 0DWWHU 6WXGHQWV 6KXW 'RZQ WKH $&/8·V &DPSXV
)UHH 6SHHFK (YHQW %HFDXVH ¶/LEHUDOLVP ,V :KLWH 6XSUHPDF\·� �	�Z�
LT�� I�^hL O� ����J�
bhhegRMM ��g��L^�dM����M��M�OM]��^�K��!�gKd�hh� Kghi_��hgKgbihK_�"�KhbM ʭbhhegRMMe� d�
L^^Mʞ	N�K�ʧ�ʝʮʰ 
 ��^�g^� [ i�hh� %ODFN /LYHV 0DWWHU 3URWHVWV $PHULFDQ &LYLO /LEHUWLHV
8QLRQ� [V	 
��[ V�[ I�^hL �� ����J� bhhegRMM`��hb�h��"gL^�dM����M��M��M]��^�K��!�gK
d�hh� Ke �h�ghgK�d� �^��K^�!��K��]� h��gKi����M ʭbhhegRMMe� d�L^^M\ZZQK
VQ�ʮL

�QQ 6HH T��Z[�Tʟ� VXSUD ��h� �Q� �h O�OL
�Q� �
[V�
� T��Z[�Tʟ� �����Z �	�Z�Z ��[ ��� �Q I����JL W� +LFNOLQ� hb�

ei]��gb� �` �� ��h�KT�hb���^ ]�����h ��h�h��_ 7KH &RQIHVVLRQDO 8QPDVNHG "�g ^��!�^h�_
i�_� U ��h � �h���ʬg ��P� �]g^��� Yi]��^�h���g �^hL [b� ^�i h ���_ _�"� � _�`���h��� �`
�]g^���h# �g ��#hb��a hb�h ʣ_�e �!�ʭgʮ ��_ ^�  iehʭgʮ hb�g� "b�g� d��_g � � �e�� h� gi^b
�dd� �� ��`�i��^�g� ��_ ��h� "b�g� b��_g � ei]��^�h��� �` hb�g g� h d�# `���Lʤ ��a��� !L
V�^���� ʭ��Q�ʮ �� N ʲ� NQ�� N�� I	�aLJL [b�g gh��_� _ "�g �ee���_ ]# �d� �^�� ^�i hg i�h��
�!� hi ��_ ]# hb� Zie �d� T�i h �� 5RWK Y� 8QLWHG 6WDWHV� NPO �LZL O�Q� O�ʝ I�ʝP�JL

�Q� 6HH T��Z[�Tʟ� VXSUD ��h� �O� �h ��NL
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a��i����# ^��^� ��_ �]�ih `i�_�d��h���gd "�i�_ `��_ �h b� �ʡ
fi�h� ��h� ���#ʡ�` hb�# ^� �_ h� ����L

Zh ��a��#� d�_� � �^h�!�ghg "b� _�^ # ʣ
� gh �d��_d��h
`i�_�d��h���gdʤ �_!�^�h� ^��gh�hih����� ��h� e �h�h���g hb�h
� � �� ��#  �d���g^��h �` T�dgh�^�ʬg !��" �` ` �� �je �gg���L Wh
�g �� ^���^�_��^� hb�h _���a g� giee� hg hb�� e���^# e �e�g��gL
�ih� i����� T�dgh�^�� hb�# b�!� h� ^��h��_ "�hb � ^��hi # �`
^�g�K��" _�!���ed��h hb�h b�g a�hh�� �� hb�� "�#L ʞ L 
 �_ �^
\� hb�d `�^�_ hb�g e �]��d �� hb� �ʝP�g� ]�^�ig� �d� a��a ` ��
ge��^b ci �ge i_��^� "�g �de�_��a b�g ^ ig�_� �a���gh b�  � 
^�d�^g� "b�^b b� ]����!�_ ^�ig�_ ^ �d�� ��_ gie� b� � ^�d�^gʡ
���� ��hd�� ��_ \��_� \�d��ʡhb�h b� ]����!�_ hi ��_ ��_g
a�#L Z�� b� ��g�gh�_ hb�h hb� T��gh�hih���ʬg ` �d� g ��!� 
��h��_�_ h� e �h�^h gi^b  i]]�gb� ^�����a hb� ��!�^�h��� �` hb�

� gh �d��_d��h �a���gh b�g �^h�!�gd � ʣ`�h�� d�gig� �` � b�ab
e ��^�e��Lʤ�Qʝ V� g^�``�_ �h hb�g� "b� ^�h�_ hb� 
� gh �d��_d��h
�g ʣhb�� ��a�� Tb� h� ʭg�^ʮ�ʤ ��_ ��gh��_ e���h�_ h� T�dgh�^�
� � ^�i h _�^�g���g �g g�hh��a hb� e �e� gh��_� _L���

ʞi ��a hb� d�_Kh"��h��hb ^��hi #� d�gh ��]� ��g I�hb� 
hb�� \� hb�dJ "� � ^�d`� h�]�� "�hb hb� �!��ih��� �` 
� gh
�d��_d��h ��" g� ���a �g hb� T��gh�hih��� "�g ]���a
��h� e �h�_ h� e �h�^h ��`h�gh e���h�^��  �_�^��g� i���� � a���k� g�
��h�K"� e �h�gh� g� ��_ ^�!��  �abhg �^h�!�ghgL �ih ��^� hb� g�d�
 �abhg "� �  �^�a��k�_ `� ^��g� !�h�!�g ��_ ^� e� �h� ��h�h��g�
hb�� hb� "b��� hb��a "��h " ��aL �g Z��_d�� ��_ �hb� g
^��^�i_�_� hb� 
� gh �d��_d��h ^�i�_ ��h ]� ^��g�_� �_  ����]�#
ʣe �a �gg�!�Lʤ Z�d�� ���� Z��_d��� 
�i]� ��� ��_ Zb�`` ��� ^�gh
� "�_� ��h� � ai��a hb�h 
� gh �d��_d��h ��" gb�i�_ ]�
 ���h� e �h�_ �^ �gg hb� ]�� _ h� ]� d� � �� ���� "�hb hb�� 
e���h�^�� e �`� ��^�g ��_ g� �h "�i�_ ��h ʣ�!� e �h�^h ge��^bLʤ
�hb� g e�^��_ hb�� gb�hg d� � ��  �"�#� ��_ gei� hb�� ��g
`�^ig��a d� � �� hb�� e� h�^i�� ^�ig�gL 
� �^�_�d�^g ����
ʞ��a�_�� ��^ʟ������ ��_ 
 ���g� hb� h� a�hg � � b�h� ge��^b�
e� ��a �eb#� ��_ ʣ �!��a� e� �Lʤ 
� hb�� �ghg ���� Y �`�gg� 
[�d� � Y��h# ��_ �hb� g� hb� e �]��d h� ]� �!� ^�d� ��!��!�g
e �h�^h���g `� ^�dd� ^��� ge��^bL���

��� ^�dd��  �` ��� �d��a �^�_�d�^ ^ �h�^g �` hb� 
� gh
�d��_d��h �g hb�h hb� ^�i hg b�!� ]�^�d�  �gi�hK� ���h�_ ��
hb�� ` �� ge��^b _�^�g���g ��_ � � �^h�!��# eigb��a � e� h�g��

�Qʝ 
 �_ �^ \� hb�d� :KDW 3DUHQWV 'RQ·W .QRZ $ERXW &RPLF %RRNV� ��ʞW	Zʬ
V��	 XL� 
�!L �ʝPN� �h P�� ��ʝL

��� ,G� �h ��ʝʰ \	�[V��� VXSUD ��h� ��� �h NN�ʠNNL
��� (�J�� [����� YW	[�� ���
ʞWZVW
U [V	 
W�Z[ ��	
ʞ�	
[R T���	�TW��

	ʧY�	ZZW�
 W
 ��	�WT� ����J I� ai��a hb�h ʣi�`�hh� �_ ^�dd� ^��� �je �gg��� ]�hb
i�_� d���g _�d�^ �^# ��_ ^��h �]ih�g h� g�^��� ��_ �^���d�^ ��gh�]���h#ʤJL
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�a��_�L �ih �h  ��ag b����" h� ^�de���� �]�ih  �gi�hK� ���h�_
_�^�g���Kd����a "b�� #�i e ��^�e�� ]��` �g hb�h hb� ^�i hg b�!�
`����_ h� �_!��^� \RXU e �`�  �_ e���^��gL Z��_d��ʬg � aid��h
hb�h hb� 
� gh �d��_d��h �g ��gi``�^���h�# ʣe �a �gg�!�ʤ �g �
h�����a �j�de��L��� ����"�g�� Zb�`` �� g�#g �h �g h�d� h� gh�e ʣhb�
d�^b���^�� e �!���a��a �` ` �� ge��^bʤ ]�^�ig� �h ʣb�g ��_ ig h�
e�����# i��^^�eh�]�� UHVXOWVLʤ��N Y �`�gg� g X��� ��_ ʞ� ��
��d]�i� ^ �h�fi�_ hb� h ��_ �d��a ^� h��� �^�_�d�^g "b�
b�!� " �hh�� hb�h hb� Zie �d� T�i hʬg b�gh���h# h� ge��^b
 �ai��h��� b�g igb� �_ �� � ` �� ge��^b /RFKQHU�gdL [b�#
�]g� !� hb�h ʣʭhʮb�g� g^b��� �# ^ �h�fi�g � � L L L ai��h# �` hb�
g�d� ��gh id��h���gd �` "b�^b hb�# �^^ig� hb� T�i hL [b�� 
�a��_� �g hb� d�  � �d�a� �` hb� ����a�_ ��" /RFKQHU�gdʤ ��_
ʣ_�e��_g ��h� ��# �� ���ʬg e���h�^�� ������agLʤ��O

Wh ��d�gh g�i�_g ���� Zh����# 
�gb d�# ]�  �abh "b�� b�
� ai�g hb�h hb� ]�hh�� �]�ih ` ��_�d �` ge��^b �g cigh � ^��h�gh
]�h"��� �ee�g��a e���h�^�� `�^h���g� �j^�eh `� hb�gR ���� �` hb�
��h�Kge��^b hb�� �ghg e �e�g� ��h� e �h�h���g �` hb� 
� gh
�d��_d��h hb�h "�i�_ ��d�h ge��^b ]# ��#��� "�hb "b�d hb�#
� � �_����a�^���# ���a��_� "b��� ^�!�� ��]� h��g a �ieg� ���� hb�
�T��� b�gh� �^���# b�!� �_!�^�h�_ e �h�^h���g �!�� `� hb�g� "�hb
"b�d hb�# _�g�a ��L \��ab��a hb� h"� g�_�g �` hb�g _�]�h�� hb�
��h�Kge��^b e�g�h��� �g� �� hb� ��_� cigh � !� ��h��� �` ʣ` �� ge��^b
`� d� ]ih ��h `� hb��ʤ "�hb � g^b��� �# a��ggL

PL ��i ��abh �� � T��g� �` ��i � � T� h��� [b�h
[b� � �g 
� ʣ���i�ʤ �� hb� 	je �gg��� ��i \��h h�
Ziee �ggL

��hb��# T�dgh�^� "�g _��_ ^� h��� �` d��# hb��ag� ]ih
�]�!� ��� b� ���" hb�h hb� � "�g �� !��i� �� hb� ge��^b b� ge��h
b�g ^� �� h #��a h� giee �ggL V�" ��g� ^�i�_ � e� g�� cigh�`#
^ �d���� g��^h���g `� � ge��^b ^ �d�ʢ V� ei gi�_ e �g�^ih���g �`
^��gg�^ ��h� �hi � ��_ � h g^b���g� �]g� !��a hb�h ʣʯ� hʬ ��_ ʯ^��gg�^ʬ
� � d�_� h� a��_ g�d� �` hb� d�gh �]g^���  �e �g��h�h���g ��_
`�i��gh d�hh� gʤ hb�h ʣ^�h� ʭ ʮ h� hb� ���d�� �� d��Lʤ��P ��_ �!�� �`
hb� "� �gd�abh e�gg�gg g�d� !�gh�a��� ���d��h �` d� �h� T�dgh�^�
���" hb�h ^��g� gb�e gh��� "�g hb� ��g"� ]�^�ig� ʣʭ�ʮ h �g ��h
�]�!� d� ��gL 0RUDOV VWDQG ILUVWLʤ��Q Xi_a� ��]� h �� �ʡ���hb� 

��� Z�� VXSUD h�jh �^^�de��#��a ��h�g QʝK�ʝ `� _�g^igg��� �` Z��_d��ʬg � aid��hL
��N 6HH ZVW

�W
� \V�[ʬZ\��
U\W[V [V	
W�Z[ ��	
ʞ�	
[ʢ� VXSUD ��h� ���

�h ��Q I�deb�g�g �__�_JL
��O ��d]�i� H ��d]�i� � VXSUD ��h� ���� �h NN�ʠNʝL
��P T��Z[�Tʟ� VXSUD ��h� �O� �h �Q�ʠQʝL
��Q T��Z[�Tʟ� VXSUD ��h� �Q�� �h PL
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d�� �` a ��h ^� h�hi_�ʡg��_ hb� g�d� hb��a �]�ih giee �gg��a `��a
]i ���a �g � `� d �` e���h�^�� e �h�ghL \�hb gi^b �� �^h� b� " �h��
ʣ�� �_�� "�g ]���a giee �gg�_ ]ih d� ��# � e� h�^i�� �# �``��g�!�
d�_� �` �je �gg���Lʤ���

��_� � ��h�Kge��^b �^h�!�ghg d��� hb� g�d� � aid��hgL
T�hb� ��� ��^ʟ����� e �^���dg hb�h hb� ʣe� ��a �eb#
��_igh # _��g ��h e �_i^� � h � ��h� �hi �� �� � � hb�
e� ��a �eb# e�deg � h�ghg � ��h� � # " �h� gLʤ��� ��#��_ hb�h�
gb� g�#g e� ��a �eb# ^��!�#g �� ʣ�_��gʤ �j^�eh hb�
gi]� _���h��� �` "�d��L��ʝ ʞ��a�_�� \��_ �� ��_ d��# �hb� g
� ai� hb�h  �^�gh ge��^b _��g ��h e �d�h� hb� g�� ^b `� h ihb
��_ �g ʣ`� ` �d hb� ^� � �` e���h�^�� �je �gg���Lʤ��� Zi^b ʣ��"K
!��i� ge��^bʤ �� hb�� !��" ^��h �]ih�g ��hb��a h� hb�
d� ��he��^� �` �_��g� ��_ �g �ddi�� h� ��# ^i �h�!� �``�^h �`
ʣd� � ge��^bLʤ��� Tb� ��g ��" ��^� � ai�g hb�h  �^�gh ge��^b
ʣ�_!��^�g ���� �` hb� ei e�g�g �` hb� `� gh �d��_d��h�ʤ ��_
^��^�i_�g hb�h hb� h�d� b�g ^�d� h� ʣeih �� ��_ h� hb�  ��a��a
 b�h� �^ hb�h ^��_�d�g ��� �``� hg h�  �ai��h�  �^�gh ge��^bLʤ���
�� # ���� 
 ���g ^���dg hb�h�

[b� [ ide � � �je�g�_ hb� b����"��gg �` ��]� �� ` �� ge��^b
e��h�hi_�gR hb� ]����` hb�h h ihb "��� �!��hi���# e �!���� hb�h hb� ]�gh
��g"� h� ]�_ ge��^b �g d� � ge��^b� ��_ hb�h e �h�^h��a hb� ` ��
ge��^b  �abhg �` hb� "� gh e��e�� �� g�^��h# �g ��^�gg� # h� e �h�^h hb�
` �� ge��^b �` ���L��N

Zi^b � aid��hg � � !�!�_�# ���igh �h�_ ]# �!��hg �` hb�
 �^��h e�ghL [b� ʣ���h� hb� ��abh ����#ʤ �� Tb� ��hh�g!���� �g ��
�j�de�� �` ge��^b �h �hg ia���gh� ��_ �h d���g hb� !��i� �` ` ��
ge��^b b� _ h� _�g^� �L [��g���g b�_ ]��� ] �"��a hb �iab�ih hb�
gidd� �` ���� �!� hb� ^�h#ʬg e��� h�  �d�!� � gh�hi� �`
T��`�_� �h� U��� �� ��]� h 	L ��� ` �d � ei]��^ e� �� "b�^b ��_
h� � ^��� ]# "b�h� gie �d�^�gh ��^b� _ Ze��^� � ���K
�k� a �ieg�
��_ hb� ʟi ʟ�ij ʟ��� h� � a���k� � ʣ���h� hb� ��abhʤ  ���# hb�h
�iaighL Wh "�g ��^��_ �`` ]# hb�  �ei�g�!� ge�^h�^�� �` � e �^�gg���
hb �iab hb� ���!� g�h# �` �� a���� ^�deig ]# �P� h���Kh� ^bK
"���_��a d� ^b� g "b� ^b��h�_ ���K
�k� g��a��g ��^�i_��a ʣ]���_
��_ g���ʤ ��_ ʣX�"g "��� ��h  �e��^� igLʤ��O [b� `����"��a _�#�

��� ��]� h VL �� �� $Q (QG WR 3ROLWLFDO -XGJLQJ"� 
�[ʬ� �	�L� ʞ�^L N�� �ʝʝ�� �h
N�� N�ʰ VHH DOVR ��[TVWZ� VXSUD ��h� ���� �h �L

��� ��^ʟ������ VXSUD ��h� �O�� �h �P�L
��ʝ 6HH LG�ʰ ��TʟW

�
� VXSUD ��h� N�� �h ��L
��� ʞ	�U�ʞ� H Z[	
�
TWT� VXSUD ��h� Pʝ� �h ��ʠ�O� ʝO� �OQ� �PPL
��� ,G�
��� ��" ��^�� VXSUD ��h� �QN� �h ON�L
��N 
��
ʟZ� VXSUD ��h� ���� �h �QL
��O ʞ�]]�� �� _� :KDW +DSSHQHG DW &KDUORWWHVYLOOH� /RRNLQJ %DFN RQ WKH 5DOO\

WKDW (QGHG LQ 'HDWK� �[��
[� X���
��KT�
Z[W[�[W�
 I�iaL ��� ����J�
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^��` ��h�h���g ]�h"��� "b�h� gie �d�^�ghg ��_ ^�i�h� K
_�d��gh �h� g� d�_� d� � _��a� �ig ]# �� ���_�fi�h� e���^�
 �ge��g��  �gi�h�_ �� di�h�e�� ��ci ��g ��_ hb� h �a�^ _��hb �` �
#�i�a"�d�� ��d�_V��hb� V�#� � "b�� h"��h#K#�� K��_ X�d�g
���j 
���_g� X L e��"�_ b�g ^� ��h� � a �ie �` ^�i�h� e �h�gh� gL��P

���hb� ���igh �h��� ��!��!�g hb� ge��^b �` hb� \�gh]� �
��eh�gh Tbi ^b� � e�^i��� `�d��# ^i�h �`  ���a��ig `i�_�d��h���ghg
hb�h ]����!�g hb�h hb�� a�_ b�h�g hb� ���h�_ Zh�h�g ]�^�ig� �` hb�
��h���ʬg h��� ��^� �` b�d�g�ji���h#� �d��a �hb� hb��agL [b�
\�gh]� � ^i�h�ghg b�_ ^b�g�� �g � e ��^�e�� !��i� `� �hg b�h�`i�
d�gg�a� hb� `i�� ��g �` g� !�^�d��� "�hb e�^��h g�a�g gi^b �g
ʣ[b��� U�_ `� ʞ��_ Z��_�� g�ʤ ʣ
�ag ʞ��d 
�h���g�ʤ ��_ ʣU�_
V�h�g 
�agLʤ��Q [b� Zie �d� T�i h `�i�_ hb�h hb� 
� gh
�d��_d��h e �h�^hg gi^b ge��^b �� �� �ʠ� _�^�g���� �!�� �g �h
�^���"��_a�_ hb�h hb� b�h�`i� ��_ ��^�b� ��h d�gg�a�g ʣ`���
gb� h �`  �`���_ g�^��� � e���h�^�� ^�dd��h� #Lʤ��� W�  ��^b��a
hb�g ^��^�ig���� hb� T�i h "�g �"� � hb�h gi^b ge��^b ʣ^�� gh� 
e��e�� h� �^h���� d�!� hb�d h� h�� g �` ]�hb c�# ��_ g�  �"�
��_ L L L ��`��^h a ��h e���Lʤ���

[� hb�g� Y �`�gg� Zb�`` �� gh�h�g hb�h hb� \�gh]� �
e �h�gh� g d�_� �� !��i�]�� ^��h �]ih��� h� hb� ei]��^ _�]�h�
��_ hbig _�g� !� �� 
� gh �d��_d��h e �h�^h���L��ʝ �ih gi^b
� aid��hg �]�ih hb� Tb� ��hh�g!���� ��_ \�gh]� � ��eh�gh
Tbi ^b e �h�ghg d�gg hb� e���hL [b� 
� gh �d��_d��h _��g ��h
^��h��� ��h� �^# � ^�!���h# h�ghg "b� ��� hb� gh�h� ^�� _�^h�h�
"b�h ge��^b fi���`��g `� e �h�^h��� �^^� _��a h� "b�hb� �h
e�gg�gg�g gi``�^���h d� �h ��_ b�g hb�  �abh h�de� �d��hL
Y �h�^h��� _��g ��h _�e��_ �� hb� ʣ!��i�ʤ �` hb� ge��^b ��!��!�_�
� �� hb� e�gg�]���h# hb�h hb� !��"g �` 
�k�g� "b�h� gie �d�^�ghg�
��_  ���a��ig ]�a�hg d�abh ��� _�# ]� !��_�^�h�_L T��gh�hih�����
�ddi��h��g � � ]�g�_ ��h �� hb� ^b��^� hb�h 
�k�g d�# ]�
e �!��  �abh� ]ih �� hb� e �e�g�h��� hb�h hb� a�!� �d��h ��^�g
hb� �ihb� �h# � ^�de�h��^� h� _�^�� � "b� �g " ��a ��_ "b�
digh ]� g����hL 
 ��_�d ��^�i_�g hb�  �abh h� ]� " ��aL
�� ��!� � hb� !��i� �` gi^b ge��^b _��g ��h ��� �� �hg e�h��h���

bhhegRMM"""L�c^L^�dM��"gM��h�����M"b�hKb�ee���_K^b� ��hh�g!����K������aK]�^�K
hb�K����!� g� #Khb�K_��_�#K ���#M`Ye�� ]�h]jZ"
Wʝ�	#ʝNʟM ʭbhhegRMMe� d�L^^Mʟ\��K
�	�[ʮʰ ��� ��g��]� a� ¶-HZV :LOO 1RW 5HSODFH 8V·� :K\ :KLWH 6XSUHPDFLVWV *R $IWHU -HZV�
\�ZVL Y�Z[ I�iaL �O� ����J� bhhegRMM"""L"�gb��ah��e�ghL^�dM��"gM�^hgK�`K
`��hbM"eM����M��M�OMc�"gK"���K��hK �e��^�KigK"b#K"b�h�Kgie �d�^�ghgKa�K�`h� Kc�"gM
ʭbhhegRMMe� d�L^^M�Qʥ�KʝZQ�ʮL

��P �� _� VXSUD ��h� ��OL
��Q Z�#_� !L Yb��eg� PQ� �LZL OON� OPO I����JL
��� ,G�
��� ,G� �h OQ�ʠQ�L
��ʝ 6HH ZVW

�W
� \V�[ʬZ\��
U\W[V [V	
W�Z[ ��	
ʞ�	
[ʢ� VXSUD ��h� ���

�h ��ʠ�ʝL
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ʣh ihbLʤ Z�d� e� h�^�e��hg �� hb� d� ��he��^� �` �_��g g� !�
d����# �g ]�_ �j�de��g� ��_ g�^��h# �g "� g� �`` "b�� _�e �!�_
�` hb�dL �g X�b� Zhi� h ���� " �h� �� 2Q /LEHUW\� hb� ]���`�h �`
`��g� ge��^b� `� ]�hb ^i  ��h ��_ `ihi � a��� �h���g� �g h�
e �!�_� � ʣ^��� � e� ^�eh��� ��_ ��!���� �de �gg��� �` h ihb�
e �_i^�_ ]# �hg ^����g��� "�hb �  � Lʤ�ʝ�

\b��� hb� \�gh]� � e�^��h� g d�# b�!� ��h��_�_ h� g��_
� d�gg�a� �` ��h��� ��^� hb �iab ��_ [�gh�d��hKgh#��
 �h �]ih���� �� ��� b���gh�# ]����!�g hb�h hb�# e� gi�_�_ ��#���
�` hb�  �abh��gg ��_ ��^�gg�h# �` hb�� !��"gL Wh �g b� _ h� �d�a���
��#��� g����a hb�� b�h�`i� _�ge��#g ��_ hb�����a� ʣVddd�
d�#]� hb�g�  i_� ��_ ��a # e��e�� b�!� � e���hLʤ �# d�gh
�^^�i�hg� hb�g� "b� "�h��gg�_ hb�� ]�k�  � ��_ _�gh�gh�`i� g�a�g
"� �  �ei�g�_ ��_ ��`h h� "��_� "b�h ^�i�_ e �_i^� gi^b
^����ig��gg ��_ ��h��� ��^�L [b� a �ieʬg ��h�K�d� �^�� d�gg�a�g
�����# _�_ d� � h�  ����_�� � g��g� �` e�h ��h�gd �d��a hb�g� "b�
g�" hb� ^bi ^bʬg ^ i_� _��i�^��h���g �` hb� ���h�_ Zh�h�gL Y�ig�
hb� ^�i�h� _�d��gh �h���g hb�# �hh �^h�_ "� � �`h�� `i��# ��_
��!� ��]�# d� � e� gi�g�!�L

�ih ��� hb��a �g �]g��ih��# ^��� R ����"��a hb�g ` ��a�
a �ie h� e �e�a�h� �hg �_��h�^ ��_ d���Kge� �h�_ !��"g _�_ ��h
d��� �d� �^��g ��gg h��� ��h �` a�# e��e�� � �de�_� hb� _ �!�
h�"� _ d�  ��a� �fi���h#L 
�i #�� g �`h� hb� Zie �d� T�i h
b��_ hb�h hb� 
� gh �d��_d��h e �h�^hg hb� \�gh]� � e �h�gh� �h
_�^�_�_ 2EHUJHIHOO Y� +RGJHV��ʝ� �``� d��a � ^��gh�hih�����  �abh
h� a�# d�  ��a�L�ʝ� ���^h���g h� hb� !�����h ^��gb�g ��
Tb� ��hh�g!���� h��� � g�d��� gh� #L � "��� �`h� hb� ���h� hb�
��abh  ���#� `� h# hb�ig��_ e��e�� hi ��_ �ih �� ��gh�� ��
 �ge��g� h� �  �e��h �!��hL [b�g h�d�� b�"�!� � e���^� "� � "���
e �e� �_� ��_ hb� �!��h h��� e��^� "�hb `�" �  �ghg ��_ �� d�c� 
��^�_��hg �` !�����^�L�ʝN

[b� �ihe�i ��a ���igh �h�g hb� h#e� �`  �ge��g� hb�h hb�
d� ��he��^� �` �_��g ��!�h�gL W` hb� ]�gh  �d�_# `� ]�_ �_��g �g
a��_ ���g� g�d� d�abh h��� ^�d`� h ` �d hb� `�^h hb�h
^�i�h� _�d��gh �h� g d� ^b��a �� �ee�g�h��� h�  �^�gd ��_
"b�h� ��h������gd �ih�id]� �_ hb� e �h�gh � a���k� g ��
��gh�� ]# �� �gh�d�h�_ ��� h� �� ��_ hb�h hb� �!��h ^�d� �``

�ʝ� X�V
 Z[���[ �W��� �
 �W�	�[� ��ʠ�ʝ I��h�^b� ����g ����J I��PʝJL
�ʝ� �]� a�`��� !L V�_a�g� P�Q �LZL QOO I���PJL
�ʝ� ,G� �h Q��L
�ʝN ʟ�h�������#�7KRXVDQGV RI &RXQWHU�3URWHVWRUV0DUFK$JDLQVW:KLWH1DWLRQDOLVP

LQ %RVWRQ D:HHN $IWHU &KDUORWWHVYLOOH� [W�	 I�iaL �ʝ� ����� �R�P Y�J� bhhegRMMh�d�L^�dMOʝ��
Q��M]�gh��K` ��Kge��^bK ���#Ke �h�ghgK^b� ��hh�g!����M ʭbhhegRMMe� d�L^^M�ʞʝTK
ONʥʮL
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"�hb�ih ��# g� ��ig ��ci ��g � e �e� h# _�d�a�L�ʝO ����"�g�� �
���h� hb� ��abh  ���# e�����_ �� \�gb��ah��� ʞT �� hb� `� gh
����!� g� # �` Tb� ��hh�g!���� `�kk��_ ��_ "�g ��
�d]�  �ggd��hL ���# h"��h# h� hb� h# "b�h� ��h������ghg
hi ��_ ie� ��_ "� � a ��h�# �ih�id]� �_ ]# hb�ig��_g �`
^�i�h� Ke �h�gh� gL�ʝP Zig�� � �� hb� d�hb� �` V��hb� V�#� �
"b� _��_ �� hb� !�����h ^��` ��h�h���g �� Tb� ��hh�g!����� g�"
hb�g �g hb� !��i� �` ^�d]�hh��a b�h� "�hb ge��^b� ��h ^��g� gb�eL
Zb� �]g� !�_ �` hb� \�gb��ah��� ʞT  ���#� ʣhb�# gb�"�_ ie ��
!� # gd��� �id]� g ��_ hb�# "� � d�h "�hb ^�i�h� Ke �h�gh� g
"b� "� � �� � !� # �� a� �id]� � g�#��a a� b�d�� a� �"�#Lʤ�ʝQ
[b�g "�g hb� ]�gh "�# h� _��� "�hb b�h�� gb� �]g� !�_� ]�^�ig�
ʣ��^� "� h��� �"�# hb�  �abh h� ` �� ge��^b� "� d�# ��!� a�h
�h ]�^�Lʤ�ʝ�

QL ��i ��abh �� � T��g� �` ��i 	fi�h� Ze��^b "�hb
T��_i^h ��_ �����!� [b�h �h �igh ]� ��gh �^h�_
��^�ig� �` �hg ��_ [��_��^��gL

��hb��# T�dgh�^� g�" �� _�gh��^h��� ]�h"��� �!��
hb�iabhg � "� _g ��_ �!�� _��_gL ��� `��� ��h� hb� ^�h�a� # �` g��L
V� ^��g�_� �_ ��# " �h��ag hb�h h�i^b�_ �� g�j ʣ� _��_�# e��g���
^�gh ��h� hb� `�i�h��� �` d� �� ei �h#ʤ hb�h ��^�gg� ��# e���ih�_
g�^��h#L�ʝ� T�dgh�^� ]����!�_ hb�h ʣ�!��  ��_��aʤ "�g � ʣ"� g� �!��
hb�� #����" `�!� � gd���Ke�jL�ʝʝ [b� � "�g �� ���_ h�  ��g� �
`igg �]�ih ^�ig� ��_ �``�^hL Wh "�g e� `�^h�# �]!��ig h� b�d hb�h
]�_ ]���g ʣ] ��_ !i�a� �h#� e �`���h#� ���g� �_��g �` ��`�� �dei �h#
�` hb�iabh ��_ _��_Lʤ��� �# hb�g  ��g����a� b� �fi�h�_
e� ��a �eb#� ^��h �^�eh���� ��_ �]� h��� �g e �_i^hg �` hb�
g�d� � �a���� g��R ����^�h �d�a�g ��_ gh� ��g ^�ig� �igh� "b�^b

�ʝO Tb�g ʞ���� � 7HQV RI 7KRXVDQGV 0DUFK $JDLQVW +DWUHG DQG :KLWH
6XSUHPDF\ LQ %RVWRQ� 2YHUZKHOP ¶)UHH 6SHHFK· 5DOO\� 
L�L ��UL I�iaL �ʝ� ����J�
bhheRMM�#d�aL^�dM��h����a��^� M����M��Mhb�ig��_gKd� ^bK�a���ghK �abhK"��aK ���#K��K
]�gh��Lbhd� I��gh !�g�h�_ ʞ�^L �ʝ� ����JL

�ʝP U� d����e�k�8QLWH WKH5LJKW ����:DV D3DWKHWLF )DLOXUH� ��ʧ I�iaL ��� �����
�RNʝ Y�J� bhhegRMM"""L!�jL^�dM�_��h�h��gM����M�M��M��Q��OOOMi��h�Khb�K �abhK ���#K_^K
^b� ��hh�g!����K`���i � I��gh !�g�h�_ ʞ�^L �ʝ� ����Jʰ X�d�g ��!� _� 3DWKHWLF 8QLWH WKH
5LJKW DQG $QJU\ $QWLID 6SXWWHU� 7KHUH·V 6WLOO 7LPH WR +HHG 5RGQH\ .LQJL� �Z� [�ʞ��
I�iaL �N� ����� ORN� Y�J� bhhegRMM"""Lig�h�_�#L^�dMgh� #M�e�����M����M��M��Mi��h�K
 �abhKgeihh� gK��h�`�K`���gKb�e�`i�Kg�a�gK�d� �^�K^��id�Mʝ��ʝP����M ʭbhhegRMMe� d�L^^M
NO��K��PUʮL

�ʝQ \�hb[b�	^���d�gh� 2SHQ )XWXUH )HVWLYDO &KLFDJR �h NR�O� ���[��	
I�^hL P� ���ʝJ� bhhegRMM#�ihiL]�MʴOh�� ZQʴc�ʢhʳ��QPO I��gh !�g�h�_ ʞ�^L �ʝ� ����JL

�ʝ� ,G� �h NR��L
�ʝ� ����
 H �		TV� VXSUD ��h� �PN� �h ��ʠ��L
�ʝʝ T��Z[�Tʟ� VXSUD ��h� �O� �h PʠQL
��� ,G� �h �PL
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���_g h� g�j� "b�^b �g `�^���h�h�_ ]# ^��h �^�eh�!�g� ��_� "b��
hb�# `���� �]� h���L

��_� � ��h�Kge��^b �^h�!�ghg ig� hb� g�d� ��a�^L
T�hb� ��� ��^ʟ����� _��g � ge�^h�^i�� T�dgh�^� �de �gg���R
ʣY� ��a �eb# �g d�ghi ]�h��� d�h� ���L Wh �g ig�_ �g g�jL Wh
hb� �`� � �g g�jLʤ��� Zb� �!�� ieg hb�  b�h� �^�� ��h�� �gg� h��a
hb�h e� ��a �eb# �g � ʣh�^b����a�^���# g�eb�gh�^�h�_ `� d �`
h �``�^���a �� "�d���ʤ ��_ hb�h b�h� ge��^b ��_ e� ��a �eb# � �
ʣ �^��� ��_M� a��_� K]�g�_ h�  � �gdLʤ��� Zh����# 
�gb _�g^ �]�g
gi^b h�^h�^g ���� hb�gR ʣʭWʮ` �` #�i "��h h� ʭe �b�]�h e� ��a �eb#
� ʮ b�h� ge��^b� "b�h #�i b�!� h� _� �g _��# �hg gh�hig �g ge��^b
��_ d�!� �h �!� ��h� hb� ^�h�a� # �` �^h���Lʤ��N V��^�� ��� hb�h
h��� �` "��e���k�h���L

Z�d� h��� hb� ^��^�eh �!�� `i hb� L W� � ���� 1HZ <RUN
7LPHV � h�^��� eg#^b���a# e �`�gg� ��g� 
��_d�� ��  �hh � ai�_
hb�h ^� h��� ge���� g� gi^b �g ^��` ��h�h������# ^��g� !�h�!�
I��_ a�#J `� d� %UHLWEDUW 1HZV �_�h� ���� ������e�i��g�
gb�i�_ ]� ]����_ ` �d ^�deig �ee�� ��^�g ]�^�ig�� ʣʭ`ʮ �d hb�
e� ge�^h�!� �` �i ] ��� ^���g�ʤ g�d� h#e�g �` ge��^b � � ʣ��h� ���#
� `� d �` !�����^�Lʤ��O [b��� �` �h �g � `� d �` h ��gi]gh��h��h����
]ih `� ^��g� gR ge��^b _��g�ʬh cigh ^�ig� !�����^�� �h LV !�����^�L
ʞ L ��  �hh ]�g�_ b� ^��^�ig��� �� hb� hb�g�g hb�h ^b ���^ gh �gg
^�� �``�^h hb� ]�_#ʬg �ddi�� g#gh�d ��_ hb�h ^� h��� ge��^b ^��
e �_i^� ��a�h�!� b���hb �``�^hgL Ze��^b hb�h �g d� ��#
�``��g�!�ʡgi^b �g ��gh����a h� � g^b��� �# _�]�h� �� �ia���^gʡ
"�i�_ ]� ���# ]�^�ig� �h "�i�_ e �d�h� ���aKh� d ��� ���aL �#
^��h �gh� �� �ee�� ��^� ]# � ʣb�h�d��a� ʤ ���� ���� "�i�_ ]�
g�d�hb��a ��g� ��h� ��#� gb� " �h�� ]�^�ig� ʣʭbʮ� �g e� h �`
g�d�hb��a ��j��ig� � ^�de��a� �` �]ig�Lʤ��P Zb� �__�_R ʣ[b� �
�g ��hb��a h� ]� a����_ ` �d _�]�h��a b�d� `� _�]�h� �g ��h "b�h
b� �g �``� ��aLʤ��Q

� aid��hg ���� hb�g � � ��hb��a d� � hb�� �hh�dehg h�
��!��� g^���^� h� cigh�`# e���h�^�� e �`� ��^�gL 
��_��gg h� g�#�
gh �gg ^�� �``�^h hb� bid�� ]�_#L �ih �h �g fi�h� � gh �h^b h� ����
hb� h#e� �` ^b ���^ gh �gg hb�h� g�#� a �"��a ie �� e�!� h# ^��
^�ig�� h� �� �_!� g� �d�h�����  ��^h��� h� � e �!�^�h�!�

��� ��TʟW

�
� VXSUD ��h� N�� �h �� I`��h��h� �d�hh�_JL
��� ,G� �h �O�� �P�L
��N 
WZV� [V	 
W�Z[� VXSUD ��h� O�� �h OOʠOPL
��O ��g� 
��_d�� ��  �hh�:KHQ LV 6SHHFK 9LROHQFH"� 
L�L [W�	Z IXi�# �Q� ����J�

bhhegRMM"""L�#h�d�gL^�dM����M��M�OM�e�����Mgi�_�#M"b��K�gKge��^bK!�����^�Lbhd�
ʭbhhegRMMe� d�L^^MOUʞ�Kʝ��NʮL

��P ,G�
��Q ,G�
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ge���� L��� Wh �g �!�� d� � _�``�^i�h "b�� h #��a h� _ �" � ����
]�h"��� ʣ�``��g�!�ʤ ge��^b� "b�^b ^�� ]� i�e���g��h ]ih
e�h��h����# �_i^�h������ ��_ ʣ�]ig�!�ʤ ge��^b� "b�^b i�_� hb�g
hb�� # �g ��h ^��g�_� �_ �je �gg��� �h ���L ��  �hh �``� g ��
����#h�^�� h���g `� _ �"��a gi^b _�gh��^h���g� ��_ hb�g� "b� g���
h� g����^� ge���� g �� hb�  ��� "� �_ igi���# d��� �� �hh�deh �h
��� h� _� g�L �ih hb� h�^h�^ �` h #��a h� ^��!� h �]��j��ig ge��^b
��h� g�d�hb��a ��g� hb�h ^�� ]�  �ai��h�_ �g � `�d���� ���� ��_
�h �g ��� _�`����a ^b� �^h� �gh�^ �` hb� ^��g� L X� �d# \��_ ���
`� �j�de��� _�g^ �]�g b�h� ge��^b �g ʣe���ih���ʤ �` hb� g�^���
��!� ��d��h hb�h ^�� ]� ]����_ Ihb� g�d� � aid��h d�_� ]#
]�hb T�dgh�^� ��_ 
 �_ �^ \� hb�dJL���

\b��� `�" a� g� `� �g h� d��� hb� ��h� ��Kd��_�_ ^���d
hb�h ge��^b ʣ�gʤ hb� �!�� hb��a hb� gh�h� d�# e �b�]�h� hb�# � �
fi�h� ^�d`� h�]�� �ggid��a ^�ig� ��_ �``�^hL ��h�d�h��#� hb�#
� � d� ��#  �!�!��a hb� ʣ]�_ h��_��^#ʤ h�ghL [b�g "�g hb� hb�� #
hb�h ��`� d�_ 
� gh �d��_d��h ��" �� T�dgh�^�ʬg h�d�� ��_ �h
�g hb� ��� hb�h "�g  �c�^h�_ � ^��hi # �a�� ]�a�����a "�hb hb�
" �h��ag �` V��d�g ��_ � ��_��gL��ʝ Zi^^�gg�!� ^�i h _�^�g���g
�]��_���_ hb� ]�_ h��_��^# h�gh ]�^�ig� �je� ���^� gb�"�_
hb�h �h "�g ��� h�� ��g# h� giee �gg ge��^b ]# �ihb� g�  �_�^��g�
��_ _�gg��h��a d��� �h��g �` ��� hb� a�!� �d��h b�_ h� e �!� "�g
hb�h hb� ge��^b PLJKW b�!� ]�_ �``�^hgL���

���hb� e �]��d "�hb hb� ]�_ h��_��^# �ee ��^b �g hb�h
�h �e� �h�g �g � i��!� g�� g��!��h `� 
� gh �d��_d��h  �abhgL
[big� ��^ʟ����� ��!���g �h ��h cigh h�  �!�g� 
� gh �d��_d��h
e �h�^h���g `� g�ji���# � ���h�_ �  �^����# ^b� a�_ ge��^b� ]ih
h� i�_� ��a�� ]�  �� g h� _�`�d�h��� gi�hg I� � �g [ ide "�i�_
g�#� ʣ�e�� ie hb� ��]�� ��"gʤJL��� Zb� ^�de����g hb�h ]�^�ig�1HZ
<RUN 7LPHV &RPSDQ\ Y� 6XOOLYDQ��� ʣd�_� �h ��g�� `� 
��"ge�e� g h� ei]��gb _�`�d�h� # `��g�b��_g�ʤ ��_�!�_i��g
ʣ` �d gi]� _���h�_ a �ieg "b� h��� �� _�d����h ��h� �ghg ��
ei]��^ � � ��`h �ge�^����# �je�g�_ʡg�ji���# ��]���_ `�d���ghg
"b� �ee�g� e� ��a �eb#� `� �j�de��Lʤ��N Zi^b �``� hg h�  ���]��

��� X�gg� Z��a��� 6WRS 7HOOLQJ 6WXGHQWV )UHH 6SHHFK ,V 7UDXPDWL]LQJ 7KHP� 
L�L
��UL IXi�# ��� ����J� bhheRMM�#d�aL^�dM��h����a��^� M����M��Mghi_��hgK` ��Kge��^bK
h �id�Lbhd� I��gh !�g�h�_ ʞ�^L �ʝ� ����Jʰ X���hb�� V��_h H U �a �i�����``� :K\ ,W·V D
%DG ,GHD WR 7HOO 6WXGHQWV :RUGV $UH 9LROHQFH� �[��
[WT IXi�# ��� ����J�
bhhegRMM"""Lhb��h���h�^L^�dM�_i^�h���M� ^b�!�M����M��M"b#K�hgK�K]�_K�_��Kh�Kh���Kghi_��hgK
"� _gK� �K!�����^�MPNNʝ��M ʭbhhegRMMe� d�L^^MV�[VK��PQʮL

��� \��ʞ��
� VXSUD ��h� ʝʝ� �h �Q� NNL
��ʝ 6HH ^�g�g ^�h�_ VXSUD ��h� ��NL
��� 6HH� H�J��%UDQGHQEXUJY�2KLR� NʝP�LZLOOO� OOʝ I�ʝQʝJ Ie� ^i ��dJ Igh ����a_�"�

� ��" e �b�]�h��a d� � �_!�^�^# �` ��"��gg �^h��� �g � !����h��� �` hb� 
� gh �d��_d��hJL
��� ��^ʟ������ VXSUD ��h� �O�� �h �PʝʠQ�L
��� 
L�L [�d�g T�L !L Zi���!��� N�Q �LZL �PO I�ʝQOJL
��N ��TʟW

�
� VXSUD ��h� N�� �h �ʝ� ��L
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"� _g �g �^h���g I� ʣ"��e��gʤJ ��_ h�  �ai��h� hb�d ]�^�ig� �`
hb�� h��_��^# `� �!�� � � e� h �` � h �_�h��� hb�h b� ���g ]�^�
h� T�dgh�^� �g � "�# h� i�_� d��� 
� gh �d��_d��h
e �h�^h���g �^ �gg hb� ]�� _L

�L ��i ��abh �� � T��g� �` ��i T����h � ai� �]�ih

 �� Ze��^b Wggi�g \�hb�ih �g��a 	ieb�d�gdg ��_
�e�^��#eh�^ ��h�eb� gL

	ieb�d�gd b�g ��"�#g ]��� � h��� `�!� �_ ]# ^��g� gʰ �h �g
_�i]h`i� hb�h hb�# ^�i�_ _� hb�� "� � "�hb�ih �hL ��hb��#
T�dgh�^� "�g hb� i�e� ������_ d�gh� �` hb� �e�^��#eh�^ d�j�_
d�h�eb� L [� b�d� ��^��h��ig ei]��^�h���g "� � "� g� hb�� hb�
e��ai�g �` 	a#eh� hb�h� ʣ���� hb� `�gb�g �` hb� g��� ge�"� d������g �`
g��_� ��_ ��^b #�� hb�g� g��_g a� d���h� ��_ ge ��a ie h� �
b� !�gh �` _��hbLʤ��O ���_��a �� i�^���� ]��� "�g ʣ� "� g� �!��
hb�� #����" `�!� � gd��� e�jLʤ��P ʞ�d� ��!��g "� � ʣe �_i^hg �`
^�  ieh d��_g ʭhb�hʮ � � hb� �aag ` �d "b�^b ��� ���_g �` !��������g
� � b�h^b�_�ʤ ��_ ]�"_# hb��h� g "� � hb� ʣ �^ i�h��a gh�h���g `� 
b���Lʤ��Q 
 �_ �^\� hb�d"�g � e��� ]# ^�de� �g��� ]ih b� _�_ b�g
]�ghL \� hb�d ^�de� �_ hb� ^�d�^g ��_igh # h� V�h�� ��_ g��_
hb�h ^�d�^ ]���g "� � ���� h� ^�ddi��^�]�� _�g��g�g� �gg� h��aR
ʣ��i ^����h  �g�gh ��`��h��� e� ��#g�g �� #�i �"� b�d� �����L
�igh #�i ��h h��� ��h� �^^�i�h hb� ���ab]� ʬg ^b��_ ��ʢʤ���

��_� � ��h�Kge��^b �^h�!�ghg �d] �^� hb�g h�^b��fi�� �g
�h �g � ^� ���� # �`  ���]����a ge��^b �g ^��_i^hL �g "�hb d��# �`
hb�g� ��_�^��� ��^ʟ����� ���_g hb� e�^�L Zb� _���i�^�g
e� ��a �eb# I�g gb� ] ��_�# _�`���g �hJ �g ʣh�  � �gd�ʤ ʣhb�
� �a���� `��� ��"g�ʤ ��_ ʣ���g� ei � ��_ g�de��� �]�ih "�d��ʬg
��_ ^b��_ ��ʬg g�ji���h#Lʤ��� �` ^�i g�� hb� �hb� g�_� �` hb�
�ieb�d�gh�^ ^��� �` g�#��a hb�h ge��^b �g�ʬh ge��^b �g h� ig�
d�h�eb� h� giaa�gh hb�h ^��g� gb�e �g�ʬh ^��g� gb�eL [big�
Y �`�gg� \��_ ��ʬg  �ge��g� h� hb� � aid��h hb�h b�h� ge��^b
��"g d�abh ]� ig�_ h� ei��gb ` ��a� � i�e�ei�� !��"g �g h�
�gg� h hb�h ʣʭ�ʮ�� d�abh �g "��� g�# hb�h ��"g �a���gh _ �����aK
��_K_ �!��a  �e �g��h �� �hh�^� �� hb� _�g^ �h� d��� �h# �` _ i��
_ �!� gLʤ��ʝ [b�g �^b��g 
 �_ �^ \� hb�dʬg ^���d hb�h � ^�d�^
]��� ]�� ʣ�g �� d� � �  �gh �^h��� �` ` ��_�d �` ge��^b hb�� ��h

��O T��Z[�Tʟ� VXSUD ��h� �O� �h O�L
��P ,G� �h QL
��Q ,G� �h ��� �P� O�ʠOʝL
��� -XYHQLOH 'HOLQTXHQF\ I&RPLF %RRNVJR +HDULQJV %HIRUH WKH 6XEFRPP� WR

,QYHVWLJDWH -XYHQLOH 'HOLQTXHQF\ RI WKH 6� &RPP� RQ WKH -XGLFLDU\� �N_ T��aL� �_ Z�ggL
�O I�ʝPOJ Ih�gh�d��# �` ʞ L 
 �_ �^ \� hb�d� ʞ� �^h� � ��
� ai� T����^JL

��� ��^ʟ������ VXSUD ��h� �O�� �h �O�� �P�L
��ʝ \��ʞ��
� VXSUD ��h� ʝʝ� �h ��NL



��O %522./<1 /$: 5(9,(: ʭ���L ��R�

g�����a "b�g��# h� ^b��_ �� �g  �gh ���h �` h �_�Lʤ��� ʞ��a�_� ��_
Zh�`��^�^ g�d��� �# g��� h� _�gh��^� b�h� ge��^b ��"g ` �d
ʣge��^bʤ  �ai��h��� ]# �����a�k��a hb�d h� d���a��a �� ���^h �^
a �_L [b�# e�g�h hb�h b�h� ge��^b �g ��h � ʣ^� �ʤ 
� gh �d��_d��h
!��i�� g� �h �g � d�g����^�h��� �`  �g�i ^�g h� _�`��_ �h� cigh �g �h
"�i�_ ]� "�gh�`i� h� _�!� h e �d� # ��� a# e �_i^h��� h�
e� �eb� �� ig�g I���� ���]���a ʣh����a� g ��_ #�i�a �_i�hg h�
 �^b� a� hb�� ^��� eb���gʤJL��� Zi^b �g hb�  b�h� �^ �` hb� ^��g� R
ig� �j�aa� �h�_ d�h�eb� h� b#e� hb� _��a� h� ]� ^��fi� �_
"b��� d���d�k��a ��# ^����^h��� h�  �gh �^h��a ge��^bL

�L ��i ��abh �� � T��g� �` ��i �����!� [b�h Z����^��a
Ze��^b ��i ʞ�g���� �g hb� 	j� ^�g� �` <RXU ��abhgL

[b�g "�g ���hb� hb��a �]�ih "b�^b ��hb��# T�dgh�^�
b� ]� �_ �� _�i]hR b�g d�gg��� h� ^ igb �dd� ���h# "�g ��h cigh
� _����_ ]# b�g a�_� �h "�g b�g b��# d�gg��� ��_ hb� �j� ^�g� �` b�g
`i�_�d��h��  �abhgL ��_� cigh �g ^� h����#� hb� h� a�hg �` b�g
^ ig�_� "� � �j� ^�g��a �� ʣ �abhgʤ �` hb�� �"�L T�dgh�^� ���"
�� b�g ]���g hb�h ʣʭ`ʮ ��_�d h� ge��� � e ��h _��g ��h �de�# hb�
 �abh h� g�# � e ��h hb�h"b�^b gb�^�g _�^��^#� ^�  iehg hb�d� ��g
�` hb� #�i�a� � _�gh �#g ��� `��hb �� U�_Lʤ��� ��_ b� ^�de�����_
�]�ih ` �� hb���� g "b� ]����!�_ hb�h ` �� ge��^b d���h hb�h hb�#
b�_ hb�  �abh h� _� ��_ g�# �g hb�# e���g�_ ʣ"�hb�ih  �a� _ h� hb�
 �abhg� d� ��g � ��]� h��g �` �hb� gLʤ��N W� hb� "� _g �` X�kk �a�
" �h� ���a �� _�� � ʣZbih ie b� �je�����_Lʤ��O

[b�g �g hb� �hb�g �` ʣ^��^�� ^i�hi �ʤ ��_ hb� _�g��!�h�h���
d�!�d��h �� ^����a� ^�deig�g� "b�^b b�g e�^��_ ie gh��d ��
 �^��h #�� gL � ��_��g ���!� g�h#� ��d�_ `� hb� Zie �d� T�i h
cigh�^� "b� ��^� " �h� hb�h hb� ʣ` ��_�d h� hb��� �g #�i "��� ��_
h� ge��� �g #�i hb��� � � d���g ��_�ge��g�]�� h� hb� _�g^�!� #
��_ ge ��_ �` e���h�^�� h ihb�ʤ��P ^ �!���#  �g^��_�_ �hg �``� �` ��
b��� � # _�a �� h�  �abhg �_!�^�h� �#��� V� g� ��� ]�^�ig� �`
e �h�ghg �!� b� gh�h�d��hg ^��_�d���a Wg��d ��_ �hg h ��hd��h
�` "�d��L��Q Zhi_��h e �h�ghg �� ���O ^�ig�_ Tb �gh��� ��a� _��

��� \	�[V��� VXSUD ��h� ��� �h j� �L��� N��ʠ�PL
��� ʞ	�U�ʞ� H Z[	
�
TWT� VXSUD ��h� Pʝ� �h �O�L
��� T��Z[�Tʟ� VXSUD ��h� �O� �h �ʝʝL
��N ����
 H �		TV� VXSUD ��h� �PN� �h ��PL
��O ���a �� _�� � 7KH <RXQJ ,PPLJUXQWV� LQ ZV�[ �Y� V	 	ʧY��W
	ʞR � �W
U

���ʞ
	� Z	�	T[W�
 �N� �� I��]�hh� ��gd��_ H V�� # �� a�� �_gL� �ʝQ�JL
��P \b�h��# !L T���`� ���� ��O �LZL NP�� N�P I�ʝ��J I� ��_��g� XL� ^��^i  ��aJ�

RYHUUXOHG LQ SDUW E\ � ��_��]i a !L �b��� NʝP �LZL OOO I�ʝQʝJL
��Q ��^b� _ Y� �kKY��� H [��k��� ��a�� %UDQGHLV &DQFHOV 3ODQ WR *LYH

+RQRUDU\ 'HJUHH WR $\DDQ +LUVL $OL� D &ULWLF RI ,VODP� 
L�L [W�	Z I�e L �� ���OJ�
bhhegRMM"""L�#h�d�gL^�dM���OM�OM�ʝMigM] ��_��gK^��^��gKe���Kh�Ka�!�Kb��� � #K_�a ��K
h�K�#���Kb� g�K���K�K^ �h�^K�`K�g��dLbhd� ʭbhhegRMMe� d�L^^M
N[TKZʝʟ�ʮL
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hb� `� gh "�d�� h� b��_ hb� W�h� ��h����� ����h� # 
i�_� h�
"�hb_ �" �g ^�dd��^�d��h ge���� �h Zd�hb T����a�� ��_
T��_����kk� ��^�� `� d� g�^ �h� # �` gh�h�� h� ^��^�� �g
^�dd��^�d��h ge���� �h �iha� g ���!� g�h#L��� �hb� g h� a�h�_
`� _�g��!�h�h���g �h !� ��ig g^b���g ��^�i_�_ ^��g� !�h�!�
^��id��gh U�� a� \���� `� d� Z�^ �h� # �` Zh�h� ��_������
��] �abh� `� d� �Z �hh� ��# U��� �� 	 �^ V��_� � ��_ ^�d�_���
���� ��b� L��� ��h"��� ���� ��_ ����� hb� � "�g � ��� �# g�!��K
`��_ ��^ ��g� �� �``� hg h� ^��^�� ge���� gL��ʝ �^^� _��a h� hb�

�i�_�h��� `� W�_�!�_i�� ��abhg �� 	_i^�h��� I
W�	J� "b�^b
h �^�g gi^b d�hh� g� hb� � "� � N�ʝ �``� hg h� ]��^� ge���� g ��
�Z ^����a� ^�deig�g _i ��a hb�g e� ��_� ��_ ��d�gh b��`ʡOQ
e� ^��hʡ"� � gi^^�gg`i�L�N�

�ih � ��ʬh gi^b ghi_��h e �h�ghg �j�de��g �` ʣd� �
ge��^bʤ hb�h 
� gh �d��_d��h �_!�^�h�g ^���d h� ^ �!�ʢ 
�� ��h
"b�� hb� ei e�g� �g h� g����^� hb� ge���� hb �iab ��h�d�_�h���
� !�����^�� � "b�� �ihb� �h��g � � ����gh�_ h� ��`� ^� hb�� 
_�d��_gL [b�� �h ]�^�d�g hb� ʣb�^��� ʬg !�h��ʤ � h� d ^����_ ]#
Y �`�gg� V�  # ʟ��!��� X L �� hb� �ʝQ�g h� _�g^ �]�
g�a �a�h����ghg "b� �^h�_ h� g����^� ^�!��  �abhg _�d��gh �h� g�
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_�g^igg��� ]ih h� ��a�a� �� ʣ!� hi� g�a�����aLʤ�NN Zh���� hb� � � �
a �_�h���g �` ^i�e�]���h#L [b�g� "b� d� ��# �a�h�h� h� g����^�
ge���� g hb�# _�g���� b�!� hb� g�i� �` hb� ^��g� ʰ hb�g� "b� g���
h� ^�� ^� hb�  �gi�h � � hb� �^hi�� ^��g� gL


� g�d� hb�� �ghg� g����^��a � ge���� ]�^�ig� �` b�h�`i� � 
_�g^ �d���h� #  b�h� �^ �g ��h hb� b�^��� ʬg !�h�ʰ �h �g �� �^h �`
��]� �h��� hb�h ` ��g ie hb� !��^�g �` hb� �ee �gg�_L 
�^ig��a cigh ��
hb� 
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�i h���hb �d��_d��h e �d�g�g �fi���h#L
[b�g� _�``� ��h ^��gh�hih����� ai� ��h��g � � �� h��g���� �^^� _��a
h� hb�g !��"� ]�^�ig� ��`� ^��a 
� gh �d��_d��h e �h�^h���g `� 
ge��^b hb�h _���a �h�g "�d��� d��� �h��g� � �hb� a �ieg
i�_� !��i�g hb� 
�i h���hb �d��_d��h ��h� �gh �� �fi���h#L
�^^� _��a h� ʞ��a�_� ��_ Zh�`��^�^� ge��^b ��_ �fi���h# � �
ʣ�ee�g�h� g�_�g �` hb� g�d� ^����ʤ "b�^b �g ���hb� "�# �` _�g^ �]��a
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�` hb� ��"� g�d� ge���� g digh ]� h ��h�_ _�``� ��h�# ��_ g����^�_L
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 ��_�d �g
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Zhi_��hg b�_ �hh�deh�_ h� ^��^�� �i  �#ʬg ge�����a ��!�h�h���
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e���hM"eM����M�NM��M^����a�gK� �Ka �i�_Kk� �K`� Kd�]K�hh�^�gK��K` ��Kge��^bK��"#� K
g�#gM ʭbhhegRMMe� d�L^^M	��ZKʲY�\ʮʰ VHH Y�h� V����#� $ &RQVHUYDWLYH $XWKRU 7ULHG WR
6SHDN DW D /LEHUDO $UWV &ROOHJH� +H /HIW )OHHLQJ DQ $QJU\ 0REL \�ZVL Y�Z[ I�� L O� ����J�
bhhegRMM"""L"�gb��ah��e�ghL^�dM��"gMa �_�Ke���hM"eM����M�NM�OM�K^��g� !�h�!�K�ihb� K
h ��_Kh�Kge���K�hK�K��]� ��K̂ ����a�Kb�K��`hK̀ �����aK��K��a #Kd�]M ʭbhhegRMMe� d�L̂ M̂Y�
�K\ʥ��ʮL
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b�g ���� ]���� $QWLID� 7KH $QWL�)DVFLVW +DQGERRN� ʣʭ�ʮ�gh��_ �`
e �!���a��a ����a�_�# ʯ��ih ��ʬ i��!� g��  �abhg� ��h�K`�g^�ghg
e �� �h�k� hb� e���h�^�� e �c�^h �` _�gh �#��a `�g^�gd ��_
e �h�^h��a hb� !i��� �]��  �a� _��gg �` "b�hb� hb�� �^h���g � �
^��g�_� �_ !����h���g �` hb� ` �� ge��^b �` `�g^�ghg � ��hLʤ�P�
� �#ʬg ^��^�ig��� �g _ �"� ` �d � b�_a�Ke�_a� �` � aid��hg
hb�h ge��^b �g�ʬh h i�# ` �� i�_� hb� ^i  ��h g#gh�d� hb�h hb�
`�g^�ghg I� hb�� _�`��_� gJ "�i�_  �gh �^h `� d� � ge��^b hb��
"�i�_ hb� e �h�gh� g� ��_ hb� ^���d �` � d� �� �]��a�h��� h�
giee �gg ge��^b hb�# ���" h� ]� " ��aL [b� ^��^�ig���ʢ ������h
giee �gg��� �fi��g ` �� �je �gg���L � �# �gg� hg hb�h ʣhb�
��h��ihb� �h� ��� e�g�h��� b��_ ]# hb� d�c� �h# �` ��h�`� �g
�^hi���# IDU PRUH SUR�IUHH VSHHFK hb�� hb�h eih `� "� _ ]# hb�
��]� ��gLʤ�P� [b� � aid��h �g ��hb��a d� � hb�� ]� a���K
]�g�d��h �� ^ig� ]�g�_ �� hb� g�d� � "������ d�d�ʡhb�h
` ��_�d d�# ]� �^b��!�_ hb �iab ^��g� gb�eL

��L ��i ��abh �� � T��g� �` ��i 	fi�h� Ze��^b ��i
�ee�g� "�hb ���h�� W����ggL

��hb��# T�dgh�^� _�_�ʬh ���_ h� ^��� b�g �_!� g� ��g ^ �k#�
]�^�ig� b� ���" hb�#"� � g�d�hb��a `� "� g�ʡhb�# "� � g��`i�L
�ih ��d�_� � h�d�g� eg#^b��h # b�g � gh ��a� a �e ��d�gh e��e��
hb�� _��g  ���a���� g� ��� h�^h�^ ig�_ ]# ^��g� g h� _�g^ �_�h ��_
_���a�h�d�k� hb�� �ee����hg �g h� ^b�����a� hb�� d��h�� gh�]���h#L
� ���ʝ 3V\FKRORJ\ 7RGD\ � h�^�� �g�g "b�hb� ʣ[ ide
ʞ� ��a�d��h Z#�_ �d��ʤ �� ��gh��^h�!� ��a�h�!�  ��^h��� h� ���
hb��ag [ ide���� �g �  ���d��h�� ^��_�h���L�PN Ze���� ��� hR �h �g�ʬhL
ʞ� e���h�^���g �!��� gh ��a ��a�h�!� !�g^� �� � �d�h�����
 ��^h���gʢ �` ^�i g� hb�# _�L U�!�� hb�  �eh����� gh�h� �` e���h�^g
h�_�#� �h "�i�_ ]� �  �h����� QRW h� b�!� gi^b `�����agL �ih �g �h
_� ��a�_ʢ 
�L 
� �g �h � ��" hb��a h� ] ��_ �g � ʣg#�_ �d�ʤ hb�
gh ��a �ee�g�h��� h� � e��� �k��a e���h�^�� `�ai �L Z��^� hb�
ʣ_� ��a�d��h g#�_ �d�ʤ �����a�gd "�g ^����_ ]# ^��id��gh
Tb� ��g ʟ �ihb�dd� �� ���N �� _�g^ �]��a  ��^h���g h� Y �g�_��h
U�� a� \L �igb� �h b�g ]��� �ee���_ gi^^�gg�!��# h� e���h�^���g
�^ �gg hb� e���h�^�� ge�^h id  ��a��a ` �d Z� �b Y���� h� �� �^�
�]�d�� hb� T���h��g� ��_ �� U� �L�PO

�P� ���ʟ ����� �
[W
�R [V	 �
[WK
�ZTWZ[ V�
ʞ���ʟ ��� I����JL
�P� ,G� �h ��� I�deb�g�g �__�_JL
�PN ��] \b�h��#� ,V ´7UXPS 'HUDQJHPHQW 6\QGURPHµ D 5HDO 0HQWDO &RQGLWLRQ"�

YZ�TVL [�ʞ�� IX��L O� ���ʝJ� bhhegRMM"""Leg#^b���a#h�_�#L^�dMigM]��aMh�����aK�]�ihK
d��M���ʝ��M�gKh ideK_� ��a�d��hKg#�_ �d�K ���Kd��h��K̂ ��_�h��� ʭbhhegRMMe� d�L̂ M̂

Q�KP��PʮL

�PO %XVK 'HUDQJHPHQW 6\QGURPH� ��[W�
��\WʟW Iʞ�^L ��� ����� QR�ʝ Y�J�
bhhegRMM �h�����"���L� aM"���M�igbʴʞ� ��a�d��hʴZ#�_ �d� ʭbhhegRMMe� d�L^^M�QUOK�Qʝ�ʮL
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�ihg�_� hb� ���h�_ Zh�h�g� hb� d�_�^���k�h��� �` e���h�^��
�ee�g�h��� �g d� � hb�� cigh e� h�g�� b�gh ����^g ��_ b�g � di^b
_� �� b�gh� #L �`h� Zh����ʬg _��hb �� �ʝPN ��_ hb� ^��gi � �`
`� ^�_ ��]� ^�deg� hb� Z�!��h ����� ^�dd�hh�_ hb�ig��_g �`
e���h�^�� _�gg�_��hg h� ��gh�hih���g `� ʣh ��hd��hʤ �`h� _��a��g��a
hb�d "�hb gi^b ���d��hg �g ʣg�iaa�gb g^b�k�eb ����Lʤ�PP
ʞ�g�a ��d��h "�hb T�ddi��gh _�ad� "�g _��a��g�_ �g
ʣeb���g�eb�^�� ��h�j�^�h���ʤ � ʣ_��ig��� �`  �`� d�gdʤ ��_ hb�g�
"�hb gi^b ʣ���Kgh��_� _ ]����`gʤ "� � ��!��i�h� ��# ^�dd�hh�_L�PQ
� ���O  �e� h h� hb� 	i �e��� Y� ���d��h  ��g�_ ^��^� �g hb�h
gi^b  �e �gg�!� d��gi �g "� � d����a � ^�d�]�^� �� ���_�d� 
Yih��ʬg �igg��L�P� W� Tb���� ei��h�!� eg#^b��h # "�g ig�_ �a���gh
 ���a��ig a �ieg� e���h�^�� _�gg�_��hg� ��_ "b�gh�� ]��"� g� "�hb
�]ig�g  ��^b��a � e��� _i ��a hb� Ti�hi �� ��!��ih��� ` �d �ʝQQ
h� �ʝ�QL�P� Wh b�g ]��� �gh�d�h�_ hb�h d������g �` e��e�� "� �
_�^�� �_ ʣd��h���# g�^�ʤ i�_� ���ʬg  i��� ��_ �``�^��� _�^id��hg
giaa�gh hb�h �� hb� �ʝ��g� �P e� ^��h �` `� ��g�^ eg#^b��h �^ ^�g�g
b�_ e���h�^�� ^����^h���gL�Pʝ

��hb�iab hb� ���h�_ Zh�h�g b�g ]��� ge� �_ gi^b �]ig�g�
hb� ��h��� hb�h b�!��a hb� " ��a �_��g �g � d��h�� �����gg I��_ �g
gig^�eh�]�� h� `� ^�_  �K�_i^�h��� � d�_�^�� h ��hd��hJ �g ��h
i����"� h� igL W� � ���Q ]���� $UH 5DFLVWV &UD]\" +RZ 3UHMXGLFH�
5DFLVP� DQG $QWLVHPLWLVP %HFDPH 0DUNHUV RI ,QVDQLW\� b�gh� ���
Z��_� U��d�� ��_ g�^����a�gh X�d�g�L [b�d�g �j�d��� b�gh� �^
�``� hg h� i� �!�� hb� eg#^b���a�^�� � �a��g �`  �^�gdL�Q� Zh� h��a
"�hb _�g^ �_�h�_  �g�� ^b ` �d hb� ��abh���hb ��_ ����h���hb
^��hi ��g hb�h ei e� h�_ h� ����  �^� ��_ eg#^b���a�^�� _�g� _� g�
hb�# h �^� g^b��� gb�e hb �iab hb� h"��h��hb ^��hi # giaa�gh��a
hb�h e �ci_�^� �g � a �ie g�^���gg hb�h ^�i�_ ]� gi]c�^h h�
ʣh ��hd��hLʤ [b�# e���h h� hb� ��^ ��g�_ ig� �` e�hb���a�^��
���ai�a� � �i�_  �^�gd �� ^��`� ��^� e �g��h�h���g� g^b��� �#
� h�^��g� ��_ h ��hd��h e �h�^��g� ��_ _�g^igg � ���� �j`� _

�PP 
���� T�� �� ,V 3V\FKLDWU\ %HLQJ 8VHG IRU 3ROLWLFDO 5HSUHVVLRQ LQ 5XVVLD"� N�N
��
T	[ ��O� ��O I���OJʰ 3ROLWLFDO $EXVH RI 3V\FKLDWU\ LQ WKH 6RYLHW 8QLRQ� \WʟWY	ʞW� IXi�#
�N� ����� ʝRNP Y�J� bhhegRMM��L"���e�_��L� aM"���MY���h�^��ʴ�]ig�ʴ�`ʴeg#^b��h #ʴ��ʴhb�ʴ
Z�!��hʴ����� ʭbhhegRMMe� d�L^^M��
�K�T[�ʮL

�PQ 3ROLWLFDO $EXVH RI 3V\FKLDWU\ LQ WKH 6RYLHW 8QLRQ� VXSUD ��h� �PPL
�P� T�� �� VXSUD ��h� �PP� �h ��OL
�P� ���W
��
���V���
�WUV[Z\�[TVHU	
	�� W
W[W�[W�	�
YZ�TVW�[���

ʞ�
U	���Z�W
ʞZR Y��W[WT�� YZ�TVW�[�� W
 TVW
� [�ʞ�� �
ʞ W[Z ��WUW
Z W
 [V	���
	�� �ʠ�� Nʝ I����Jʰ3ROLWLFDO $EXVH RI 3V\FKLDWU\ LQ WKH 6RYLHW 8QLRQ� VXSUD ��h� �PPL

�Pʝ ��
��� VXSUD ��h� �P�� �h �O�ʰ 3ROLWLFDO $EXVH RI 3V\FKLDWU\ LQ WKH 6RYLHW
8QLRQ� VXSUD ��h� �PPL

�Q� Z�
ʞ	� UW���
 H X��	Z �L [V���Z� ��	 ��TWZ[Z T��ʥ�ʢ V�\
Y�	X�ʞWT	� ��TWZ�� �
ʞ �
[WZ	�W[WZ� �	T��	 ���ʟ	�Z �
 W
Z�
W[� I���QJʰ VHH DOVR
��]�^^� ������ ,V 5DFLVP D 'LVHDVH"� Z��[	 I
�!L ��� ���QJ� bhhegRMMg��h�L^�dM��"gK��_K
e���h�^gM���QM��M�gK �^�gdK�Keg#^b���a�^��K_�g� _� Lbhd� I��gh !�g�h�_ ʞ�^L �ʝ� ����JL
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���!� g�h# ghi_# �� "b�^b gi]c�^hg "� � a�!�� � e��� h� d�_� �h�
ʣ�de��^�h ]��gLʤ W� ��� ���P �j�de�� hb�# ^�h�� T���`� ��� e �g��
��d�h�g"� � �_d���gh� �_ ��h�eg#^b�h�^ _ iag h� ^�d]�h"b�h hb�
_�!�g����� ^b��` eg#^b���a�gh `� hb� gh�h� e �g�� g#gh�d ^����_
ʣ_��ig����� _�g� _� g �`  �^�gd ��_ b�d�eb�]��Lʤ�Q� W� hb�g "�#�
d� �� gb� h^�d��ag � � d�_�^���k�_L

\� � � � ���a "�# ` �d Tb���ʬg Ti�hi �� ��!��ih���� ]ih
!�gh�a�g �` �h d�# ]� `�i�_ �� d��_�h� # � ���h�h��� e �a �dg ��
i��!� g�h# ^�deig�g �� hb� ���h�_ Zh�h�gL ���� ʟ� g� hb� V�� #
Tb� ��g ��� Y �`�gg� 	d� �hig �` V�gh� # �h hb� ���!� g�h# �`
Y���g#�!����� b�g " �hh�� hb�h� hb �iab gi^b e �a �dg� ʣg�d� `� d
�` d� �� ��_ e���h�^��  �K�_i^�h��� b�g ]��� ]i��h ��h� ` �gbd��
� ���h�h��� ��_  �g�_��h��� e �a �dd��aLʤ�Q� [b� ei e�g� �g h�
ʣ^i �ʤ hb� !� ��ig ʣ�gdg�ʤ ��^�i_��a  �^�gd� g�j�gd� ��_ ^��gg�gdL�QN
Z�d��� �#� hb� !�^�]i�� # �` d��h�� �����gg� "�hb h� dg ����
b�d�eb�]�� ��_ Wg��d�eb�]��� b�g ^ �eh ��h� ^�dd�� _�g^�i g�
�]�ih "b�h gb�i�_ ]� g��� �g d� �� ��_ �hb�^�� e �]��dgL
Yg#^b�����#gh ��_ eb���g�eb� 	 �^b 
 �dd �]c�^h�_ h� �``� hg h�
^��gg�`# 
�k�g �g d��h���# ���� �]g� !��a hb�h _���a g� "�g ʣ�
gi]gh�hih� `� !���_ �hb�^�� ^��^�ehgʤ ��_ �h h��_�_ h� ʣ"����� hb�
g��g� �` d� �� !��i�g� ]# ^�����a g�d�hb��a ]# � eg#^b��h �^ h� d
"b�� �h gb�i�_ ]� ^����_ e�����# �!��Lʤ�QO � b�]�h �` ] ��_��a hb�g�
"�hb ]�_ �_��g �g g�^� ��_ �� ���_ �` ʣh ��hd��hʤ � ʣ �K�_i^�h���ʤ
d�abh d��� #�i � ^��g� L

T�
T��ZW�


Wh �g ��h hb� ei e�g� b� � h� e �g��h � ��" hb�� # �` hb� 
� gh
�d��_d��h � h� ��a�a� _� �^h�# �� hb� ��a���a g^b��� �# _�]�h�g
�!� �hg ��h� e �h�h���L [b�g� _�g^igg���g � � �]�# e �g��h�_ �� hb�
d��# ]���g� ��"  �!��" � h�^��g� ��_ �^�_�d�^ ^��`� ��^�g hb�h
�__ �gg hb� ci �ge i_��^� �` ` �� �je �gg���L [b� �_��g hb�h �d� a�
` �d gi^b "� �g �`h�� � � ��^� e� �h�_ ��h� hb� ^�i h _�^�g���g hb�h
d��� ie hb� ]�_# �` e �^�_��h �� hb�g � ��L [b�g _�]�h� �!� 
^��gh�hih�����d�����a �g i���_��a� �g �g ^�g� ��"_�!���ed��hL [b�
d� � d�_�gh a��� b� � �g h� �j�d��� hb�  ��� ^��g� g b�!� e��#�_ ��
hb�g _�!���ed��h� ��_ h� giaa�gh "�#g h�  �^�a��k� hb�d"b�� hb�#
� � �� �i d�_ghL W` hb� e���h �` hb� 
� gh �d��_d��h �g h� e �!��h

�Q� ,G� �h N I��h� ��� fi�h�h��� d� �g �d�hh�_JL
�Q� ���� ʟ� g� 7KRXJKW 5HIRUP ���� 7KH 2UZHOOLDQ ,PSOLFDWLRQV RI 7RGD\·V

&ROOHJH 2ULHQWDWLRQ� �	�Z�
LT�� I�� L ����J� bhhegRMM ��g��L^�dM����M�NM��Mhb�iabhK
 �`� dK���K�MF ʭbhhegRMMe� d�L^^M�YU\K�ʧ
TʮL

�QN ,G�
�QO ������ VXSUD ��h� �Q�L
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^��g� gb�e� b�!��a � g��g� �` b�" h� �_��h�`# ^��g� gd�# b��e �!��_
d�gh���g �` hb� e�gh ��_ e �!�_� _� �^h��� `� hb� `ihi �L

W` � ʣT��g� K�K��h� ʤ �j�gh�_ h� a�ia� "b� � 
� gh
�d��_d��h ^ �h�^g `��� �� hb� ^��g� gb�e g^���� �h d�abh d��gi �
"b�hb� hb� �_!�^�h� d� �  �g�d]��g ���!� \��_��� V��d�g � 
��hb��# T�dgh�^� Ig�� )LJXUH �JL [b�g� �jb�]�h��a hb� d�gh
d� �� ^� h�hi_�� "b� � � ^��!��^�_ �` hb�� �"� ��`����]���h# I�g "���
�g hb� !�����h# �` hb�� �ee����hgJ� ��_ "b� ��hbig��gh�^���#
e �e�g� a�!� �d��h ^�� ^��� h� ��`� ^� hb�� e �`� ��^�g "�i�_
 �a�gh� �� hb� T�dgh�^� g�_� �` hb� d�h� ʰ hb�g� "b� � � ��h h��
gi � hb�h hb�# � �  �abh� "b� ]����!� hb� g�� ^b `� h ihb �g ��
��a���a e �^�gg� ��_ "b� � � g��eh�^�� �` hb� a�!� �d��hʬg �]���h#
h� _�^h�h� h ihb "�i�_ `��� �� hb� V��d�g g�_�L ��hʬg ^��� �h hb�
ʣ
�j"� hb# Z^���Lʤ �h ��� ��_ �` hb� g^��� �g hb� ge� �h �` ��]� h#ʰ �h
hb� �hb� �g ʣhb� ge� �h hb�h ��abh�_ hb� `� �g �` hb� W�fiʭ�ʮg�h���ʤ I�g
	k � V�#"��_ g��_ �` T�dgh�^�JL�QP � e� g��ʬg g^� � "�i�_ _�e��_
�� b�"d��# �` hb� ʣ#�iKd�#K]�K� ^��g� K�` L L L ʤ ^b� �^h� �gh�^g b�
� gb� b�g� "�hb ]��ig e���hg `� hb�g� "b� `��^# hb�dg��!�g
ʣ�^h�!�ghgʤ _� �^h�# ��!��!�_ �� giee �gg��a ge��^bL

�` ^�i g�� ��# e �e�g�� h�  �gh �^h ge��^b digh gh��_ � `���
�� �hg �"� d� �hg� ]�g�_ �� hb� gh ��ahb �` �hg ���d�h��a �_��g ��_
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