
Brooklyn Law Review Brooklyn Law Review 

Volume 87 
Issue 1 SYMPOSIUM: THE ROBERTS COURT 
AND FREE SPEECH 

Article 2 

12-30-2021 

The Roberts Court—Its First Amendment Free Expression The Roberts Court—Its First Amendment Free Expression 

Jurisprudence: 2005–2021 Jurisprudence: 2005–2021 

Ronald K.L. Collins 

David L. Hudson Jr. 

Follow this and additional works at: https://brooklynworks.brooklaw.edu/blr 

 Part of the Constitutional Law Commons, First Amendment Commons, and the Supreme Court of the 

United States Commons 

Recommended Citation Recommended Citation 
Ronald K. Collins & David L. Hudson Jr., The Roberts Court—Its First Amendment Free Expression 
Jurisprudence: 2005–2021, 87 Brook. L. Rev. 5 (2021). 
Available at: https://brooklynworks.brooklaw.edu/blr/vol87/iss1/2 

This Article is brought to you for free and open access by the Law Journals at BrooklynWorks. It has been accepted 
for inclusion in Brooklyn Law Review by an authorized editor of BrooklynWorks. 

https://brooklynworks.brooklaw.edu/blr
https://brooklynworks.brooklaw.edu/blr/vol87
https://brooklynworks.brooklaw.edu/blr/vol87/iss1
https://brooklynworks.brooklaw.edu/blr/vol87/iss1
https://brooklynworks.brooklaw.edu/blr/vol87/iss1/2
https://brooklynworks.brooklaw.edu/blr?utm_source=brooklynworks.brooklaw.edu%2Fblr%2Fvol87%2Fiss1%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/589?utm_source=brooklynworks.brooklaw.edu%2Fblr%2Fvol87%2Fiss1%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1115?utm_source=brooklynworks.brooklaw.edu%2Fblr%2Fvol87%2Fiss1%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1350?utm_source=brooklynworks.brooklaw.edu%2Fblr%2Fvol87%2Fiss1%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1350?utm_source=brooklynworks.brooklaw.edu%2Fblr%2Fvol87%2Fiss1%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://brooklynworks.brooklaw.edu/blr/vol87/iss1/2?utm_source=brooklynworks.brooklaw.edu%2Fblr%2Fvol87%2Fiss1%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages


P

[b� ��]� hg T�i h
W[Z 
W�Z[ ��	
ʞ�	
[ 
�		 	ʧY�	ZZW�


X��WZY��ʞ	
T	R ���Pʠ����ʱ

5RQDOG .�/� &ROOLQVʫ H 'DYLG /� +XGVRQ� -U�ʫʫ

W
[��ʞ�T[W�
 �
WL [V	 ��\ �
ʞ T��[��	 �
 
�		 ZY		TV W
 [V	
���	�[Z T���[ 	�� �
WWL ��	��W	\ �O
$� 'LYLVLYH 'LYLGHV �O
%� ([FHSWLRQDO )UHHGRP" �Q
&� 6WDQGDUGL]HG �DQG 2WKHU� 7HVWV �ʝ
'� 7UDFHV RI 2ULJLQDOLVP DQG 7H[WXDOLVP N�
(� 7KH 3OD\HUV DQG 1RQ�3OD\HUV N�
)� 7KH 6HQLRU -XVWLFH� $ 1RWDEOH 0DMRULW\ 2SLQLRQ

DQG D 1RWHZRUWK\ &RQFXUUHQFH Nʝ
*� 7KH &RXUW &KDPEHUV DQG WKH 1HZ 7HFKQRORJLHV RI

&RPPXQLFDWLRQ OO
WWWL [V	 ��\�	�Z O�
$� /HDGLQJ /DZ\HUV� 7KRVH :KR $UJXHG 7KUHH RU

0RUH &DVHV LQ WKH 6XSUHPH &RXUW O�
%� :RPHQ /DZ\HUV :KR $UJXHG )LUVW $PHQGPHQW

)UHH ([SUHVVLRQ &DVHV LQ WKH 6XSUHPH &RXUW PN
W�L [V	 X�Z[WT	Z PQ
$� 5REHUWV·V 5XOHV P�

ʱ Y �!��ig �]] �!��h�_ ��_ e ���d��� # ei]��^�h���g �ee�� �_ ��
ZT�[�Z]��a IXi�# ��� ���� H Xi�# ʝ� ���NJ ��_ "� � e �g��h�_ �h �!��hg b�gh�_ ]# hb�
T�h� W�gh�hih� I�^hL ��� ����J ��_ � ����#� ��" Z^b��� I�e L ʝ� ����JL [b� �ihb� g
�je �gg hb�� �ee �^��h��� h� W�#� Zb�e� �� X��� U� �� ��_ \�����d � ��k� `� b��e��a h�
d��� hb�g� �!��hg b�ee��L

ʫ 
� d� V� ��_ ZL Zb�`��d�� Z^b��� � ���!� g�h# �` \�gb��ah�� Z^b��� �`
��"ʰ �_�h� �` 
� gh �d��_d��h 
�"gʰ ^��ihb� � [V	
W�Z[��	
ʞ�	
[ W
��ʞ	�
W[�R
T�Z	���ʟ �
 [V	 
�
ʞ��	
[��Z �
 
�		ʞ�� I`� hb^�d��a ����J "�hb U �a
�i�����``� \��� T ����#� ʞ�!�_ �L Vi_g��� X L� ��_ X�^��� 
� d� ʰ ��_ ^��ihb� � 
W�Z[
[VW
UZ 
W�Z[R � ��ʞ	�
 T���Z	���ʟ �
 
�		 ZY		TV 
�
ʞ��	
[��Z I����J "�hb
\��� T ����# ��_ ʞ�!�_ �L Vi_g��� X L

ʫʫ �gg�gh��h e �`�gg� �` ��"� ���d��h ���!� g�h#ʰ Xigh�^� ��]� h VL X�^�g��

����" `� hb� 
�i�_�h��� `� W�_�!�_i�� ��abhg �� 	_i^�h��� I
W�	Jʰ 
� gh �d��_d��h

����" `� hb� 
 ��_�d 
� idʰ ^��ihb� � [V	 
W�Z[ ��	
ʞ�	
[ W
 ��ʞ	�
W[�R
T�Z	���ʟ �
 [V	 
�
ʞ��	
[��Z �
 
�		ʞ�� I`� hb^�d��a ����J "�hb �����_ ʟL�L
T�����g� U �a �i�����``� \��� T ����#� ��_ X�^��� 
� d� L



Q %522./<1 /$: 5(9,(: ʭ���L ��R�

%� &ULWLFDO 9RWHV P�
&� 7KH /LEHUDO :LQJ P�
'� 7KH :RPHQ -XVWLFHV P�
(� /HIW 2XW� -XVWLFH 6RXWHU P�
)� /LEHUWDULDQ �1RW /LEHUDO� )UHH 6SHHFK

-XULVSUXGHQFH P�
*� 7KRPDV·V 2ULJLQDOLVP P�
+� 0RVW 1XPHURXV DQG 0RVW :LQQLQJ &DWHJRU\ RI

&DVHV� &DPSDLJQ )LQDQFH &RQWURYHUVLHV P�
,� 1R )UHHGRP RI 3UHVV &DVHV Pʝ

�L [V	 ʞ�T[�W
	Z Pʝ
$� &DWHJRULFDO 9HUVXV %DODQFLQJ $SSURDFKHV Pʝ
%� &RQWHQW�'LVFULPLQDWLRQ 6WDQGDUG RI 5HYLHZ Q�
&� &RQWHQW�'LVFULPLQDWLRQ 6WDQGDUG RI 5HYLHZ LQ

&RPPHUFLDO 6SHHFK DQG 6HFRQGDU\ (IIHFWV &DVHV Q�
'� 5HHG DQG &RPPHUFLDO 6SHHFK� 6WULFW 6FUXWLQ\" Q�
(� 5HHG DQG 0HWURPHGLD� 6WULFW 6FUXWLQ\" QN
)� 7KH 6HFRQGDU\ (IIHFWV 'RFWULQH QO
*� *RYHUQPHQW DV 3DUWLFLSDQW 6SHHFK 'RFWULQH QP
+� 6WXGHQW 6SHHFK QP
,� )XWXUH 'LUHFWLRQV QQ

�YY	
ʞWʧ �R [V	 
W
[		
 X�Z[WT	Z �
 [V	 ���	�[Z
T���[ ��
�YY	
ʞWʧ�R[V	
W
[�K	WUV[ʞ	TWʞ	ʞT�Z	Z ��
�YY	
ʞWʧ TR ��X��W[� �YW
W�
Z �� X�Z[WT	 ��N
�YY	
ʞWʧ ʞR Y�����W[� �YW
W�
Z �� X�Z[WT	 ��O
�YY	
ʞWʧ 	R �
�
W���Z X�ʞU�	
[Z ��P
�YY	
ʞWʧ 
R PʠO X�ʞU�	
[Z ��Q
�YY	
ʞWʧ UR ��[V��Z �
 PʠO �	�ʞ �YW
W�
Z ���
�YY	
ʞWʧ VR ��[V��Z �
 ʞWZZ	
[W
U �YW
W�
Z ���
�YY	
ʞWʧ WR ��[V��Z �
 T�
T���W
U �YW
W�
Z ��ʝ
�YY	
ʞWʧ XR ��[V��Z �
 ��
	 ʞWZZ	
[Z 
���
X�ʞU�	
[ ���
�YY	
ʞWʧ ʟR T�Z	Z ��U�
Wʥ	ʞ �� T�[	U��� ���
�YY	
ʞWʧ �R ��[V��Z �
 �
ʞ ��[	Z W
 ��X��W[�
�YW
W�
Z ���
�YY	
ʞWʧ�R[V	TVW	
 X�Z[WT	ʬZ��[	Z\W[V�[V	�
X�Z[WT	Z ���
�YY	
ʞWʧ 
R Z	�	T[ �YW
W�
Z W
 ʞ	
W�� �

T	�[W����W T�Z	Z �N�
�YY	
ʞWʧ�R 
W�Z[��	
ʞ�	
[	ʧY�	ZZW�
T�Z	Z
��	����	ʞ �N�



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 �

W
[��ʞ�T[W�


��h ig ��h ge��� `��g��#R ` ��_�d �` ge��^b �� � _�d�^ �^#
�g �� i� i�# e �e�g�h���L [b�g �g � ��gg�� �g ��_ �g ��h�fi�h#ʰ cigh
"�h��gg hb� �hb����� h ��� �` Z�^ �h�g �� Nʝʝ �T ��_ hb�  �gi�h��a
h��g��� ]�h"��� h ihb`i� ` �� ge��^b ��_ hb� �� dg I��h h� g�#
]��g�gJ �` � _�d�^ �h�^ g�^��h#L� \b�� hb� ����g �` U�� a� ��g��
��_ X�d�g ��_�g�� a�!� ^��gh�hih����� ^ �_��^� h� ` �� ge��^b
e ��^�e��g�� hb�# �d]� ��_ ie�� � c�i ��# ` �iabh "�hb _��a� �
��]��h �` hb� ^��� ��_ e �g��h !� ��h#L �# hb�h d��gi �� hb� ghi_#
�` ` �� ge��^b �g �g di^b � ghi_# �� e���h�^�� eb���g�eb# ��_
a�!� �d��h �g �h �g � ghi_# �� ��"L

W� hb� ` �� ge��^b _�d���� �_���g  i� b��_K��Kb��_ "�hb
b#e�^ �g#�N "b��� h��� �h��� ^�de�h�g "�hb giee �gg��� `� hb�
d��_g ��_ b�� hg �` hb� d�c� �h#L ��h�eb� g � � ��!���_ h�
gh��� ��hb� hb� "��� h� h��� �h� hb� �hb� "�g� ��h��� �]��� � hb�
"���e�"� h� g����^� hb� �hb� "�g� ��_�ge��g�]��L ��" a�!�g
��a�h�d�^# h� hb�g ��b� ��h ^��`��^h ]�h"��� ` �� ge��^b ��_
_�d�^ �^#� g�_��a "�hb ��� !��" � ���hb� _�e��_��a �� hb�
e �_�^h���g �` hb� ci_a�g ��_ ��"d��� g� ��h"�hbgh��_��a ��#
^���dg �` hb�d ]���a ��ih �� ] ��� gL �g gi^b� e �^�_��h �g
b��� �_ i�h�� �h �g g�h �g�_�� ]ih ��!� "�hb�ih g�d� ^���d �`
`�_���h# h� hb� T��gh�hih���L

�e� h ` �d hb� ^��^�ehi�� e� �d�h� g �` hb�g� eb���g�eb�^��
^��^� �g� hb� � �g hb� _�^�g����� ��" �` hb� 
� gh �d��_d��hL Wh �g
�� � �� �` ��" `� di��h�_� `� hb�d�gh e� h� ]# hb� b�abT�i h �` hb�
���_L Wh �g � `� �gh e�ei��h�_ "�hb d��# gh ��a� h ��g ���"� �g
_�^h ���gL ��_ hb�h _�d��� �g e �g�_�_ �!� ]# hb� ^b��` cigh�^� �`
hb� ���h�_ Zh�h�g� "b�^b ] ��ag ig h� X�b� U��!� ��]� hg X L� hb�
g�!��h���hb ^b��` cigh�^�L

�g #�i "��� g�� �� �i `����"��a �^^�i�h �` hb� `� �gh ��_
hb� h ��g �` 
� gh �d��_d��h ��"� �� ^b��` cigh�^� �� �i b�gh� #
b�g b�_ �g di^b ��`�i��^� �� hb� ��" �` ` ��_�d �` �je �gg���
�g X�b� ��]� hgL 
� g�d� g�jh��� #�� g ��_ `�`h#K��abh 
� gh
�d��_d��h ` �� �je �gg��� _�^�g���g  ��_� �_ ]# hb� T�i h� b�
b�g ]��� hb� e �d� d�!� �` hb�g � �� �` ��"L \��� hb�h ^��h��i�ʢ
\��� hb� ��" d���ie �` hb� T�i h _�^ ��g� b�g d�d��hidʢ ��_

� 6HH ��hb��# ʞʬ�d�h�� 2EOLJDWLRQ WR 2EH\ WKH /DZ� $ 6WXG\ RI WKH 'HDWK RI
6RFUDWHV� Oʝ ZL T��L �L �	�L ���ʝ� ���O I�ʝ�QJL

� 6HH X�`` � ��_"�h� � *HRUJH 0DVRQ� -DPHV 0DGLVRQ� DQG WKH (YROXWLRQ RI
WKH %LOO RI 5LJKWV� �P U	�L XL�LHY��L Y��ʬ� PO�� PO�� POʝ I����JL 6HH JHQHUDOO\ [L ʞ�
W	�
ZV���[	� [V	 
W�Z[ ��	
ʞ�	
[R [V	 �	U�T� �
 U	��U	 ��Z�
 I�ʝ�PJ I_�g^igg��a
U�� a� ��g��ʬg ��a�^# �� b��e��a h� gb�e� 
� gh �d��_d��h ai� ��h��gJL

N 6HH ��
��ʞ ʟL�L T���W
Z� 7KH +ROPHVLDQ ([SHULPHQW DQG WKH
'HPRFUDWL]DWLRQ RI 7UXWK LQ WKH $FDGHP\� LQ ZY		TV 
�		ʞ�� �
 T��Y�ZR Y�Z[�
Y�	Z	
[ �
ʞ 
�[��	 ��� NO IX�g�eb �igg�d���� �_L� ����JL



� %522./<1 /$: 5(9,(: ʭ���L ��R�

"b�h �``�^h d�abh � ��" ���� �` `ihi � ^�g�g b�!� �� b�g
ci �ge i_��h��� e�"� ʢ ��`� � h����a ie gi^b fi�gh���g� "�
digh `� gh hi � h� hb� "� ���ag �` hb� T�i h ��d�_ �`h� b�d ��
� _� h� a�h g�d� g��g� �` hb�g� d��# h ��g ��^�h�_ �� hb�h `� �gh
�` 
� gh �d��_d��h ` �� �je �gg��� ��"L

WL [V	 ��\ �
ʞ T��[��	 �
 
�		 ZY		TV W
 [V	
���	�[Z T���[ 	��

[b� Zie �d� T�i hʬg ci �ge i_��^� �g hb� ci �ge i_��^�
�` �i h�d�gL ��hb e �^h�^���# ��_ hb�� �h�^���#� gh�h�
^��gh�hih����� ��" b�g h���� � ]�^� g��h h� hb� "� � e �_i^h �`
hb� ���� cigh�^�g� �h ���gh "b�� �h ^�d�g h� e�ei�� 
��_ g^b��� �# �hh��h���L [b� `�j "�g �� ��_# ��� `� �j�de���
"b�� Xigh�^� ���!� \��_��� V��d�g e����_ b�g a ��h _�gg��h
�� $EUDPV Y� 8QLWHG 6WDWHV�O "b�^b b�_ ���a g��^� �^��eg�_
��h� �gh �� b�g g�d���� ]���� 7KH &RPPRQ /DZLP ��_ "b��
Xigh�^� ��i�g � ��_��g ^�d� �� ]�� _� `� gh �� c�����a V��d�gʬg
_�gg��hg ��_ hb�� "�hb b�g ��a��_� # ^��^i  ��^� ��:KLWQH\ Y�
&DOLIRUQLD�Q hb� 
� gh �d��_d��h _ �" ��" ^��gh�hih�����
^��!� hgL \b�h `����"�_� hb���g h� hb� ��^� e� �h��� _�^h ���
��_ �� �!� K�!��!��a ]�_# �` _�^�g����� ��"� "�g hb� d�_� �

� gh �d��_d��hʡhb� ^ �"� c�"�� �` hb� ��]� h# g�_� �`
hb� T��gh�hih���L

�a���gh hb�h ]�^�_ �e� � cigh�^� ^�i�_ g�^i � � d��gi �
�` a ��h��gg �` b� � gb� d�_� �  �eih�h��� �� hb� ��" �`
` �� �je �gg���L ��#��_ V��d�g ��_ � ��_��g� "�h��gg Xigh�^�g
\�����d �L ʞ�ia��g� Via� ���^�� \�����d � ������ ��_ d� �
 �^��h�# ��hb��# ʟ����_#�ʡhb�# ��� a�!� hb� 
� gh �d��_d��h
��" gh�#��a e�"� ��_� �� hb� e �^�gg� ] �abh���_ hb�� 
�"� gh� g �� hb� �d� �^�� ^��gh�hih����� ^��gh����h���L�
����"b���� hb� e �gg� ���� hb� eg�i_�Kg�a�g �` hb� ��a��
�^�_�d#� ��!�_ h� _"��� �� "b�h�!� "�g " �hh�� �]�ih hb�
`� h#K`�!� "� _g �` ��_�g��ʬg �d��_d��hL T��g�fi��h�#� hb�

O �] �dg !L ���h�_ Zh�h�g� �P� �LZL Q�Q� Q�OʠN� I�ʝ�ʝJ IV��d�g� XL� _�gg��h��aJL
P ��W�	� \	
ʞ	�� V���	Z� [V	 T����
 ��\ I����JL
Q \b�h��# !L T���`� ���� ��O �LZL NP�� N��ʠ�� I�ʝ��J I� ��_��g� XL�

^��^i  ��aJʰ VHH DOVR ʞ�!�_ Z��!� H �����_ T�����g� &XULRXV &RQFXUUHQFH� -XVWLFH
%UDQGHLV·V 9RWH LQ :KLWQH\ Y� &DOLIRUQLD� ���P Z�YL T[L �	�L NNN� NNOʠNP I���PJL

� 6HH� H�J�� ʞ�!�_ �L Vi_g�� X L� -XVWLFH $QWKRQ\ .HQQHG\0DGH+LV0DUN RQ )LUVW
$PHQGPHQW -XULVSUXGHQFH� 
�		 ZY		TV T[�L IXi�# �� ����J� bhhegRMM"""LdhgiL�_iM`� ghK
�d��_d��hMe�ghM�P�Mbi_g��Kcigh�^�K��hb��#K�����_#Kd�_�Kb�gKd� �K��K`� ghK�d��_d��hK
ci �ge i_��^� ʭbhhegRMMe� d�L^^Mʝʥ\ʞKNV�Uʮ I_�g^igg��a Xigh�^� ʟ����_#ʬg ^��h �]ih���g h�
` �� ge��^b ��_  ���a��� ci �ge i_��^�JL

� 6HH� H�J�� �
[V�
� �	\WZ� ��ʟ	 
� ��\R [V	 Z���W��
 T�Z	 �
ʞ [V	

W�Z[ ��	
ʞ�	
[ �O�ʠQN I�ʝʝ�J Iʣ[b� ^��h �� d�����a �` hb� 
� gh �d��_d��hLʤJL



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 ʝ

T�i h "�g �`h�� ci_a�_ ]# �hg `�_���h# h� hb� 
� gh �d��_d��hʬg
` �� ge��^b e ��^�e��gLʝ

�hdi^b hb� g�d� h�d�� hb� FXOWXUH �` hb� 
� gh �d��_d��h
�!��!�_ �� "�#g hb�h �!� h�d� a�!� gh�#��a e�"� h� hb� �_�� �`
` ��_�d �` ge��^b �g � e ��d����h ^��gh�hih����� �� d� ʣhb� 
� gh

 ��_�d�ʤ�� �g �h �g ] ��_�# i�_� gh��_L �h `� gh� hb�g �^^i  �_ ��
d����# � e���h�^�� ^��h�jh� �g d� �  �]igh `� dg �` ge��^b ]�^�d�
d� � ^�dd���# �^^�eh�_� ��]��h "�hb g�d� eigb]�^� �� ^� h���
fi� h� g� ]�hb ^��g� !�h�!� I�g "�hb �ee�g�h��� h� `��aK]i ���aJ��
��_ ��]� �� I�g "�hb `�d���gh �ee�g�h��� h� e� ��a �eb#JL�� Zh���� hb�
^i�hi �� `�j "�g ��� "b�^b d�_� `� � ^�d`� h�]�� ������^� "�hb hb�
��" �` hb� 
� gh �d��_d��hL

�` ^�i g�� ^b��a� ]�a�hg ^b��a�L W� h�d�� ^ �^�g ]�^�d�
d� � ��_d� � !�g�]�� �� hb� �_�`�^� �` 
� gh �d��_d��h _�^�g�����
��" �g ��]� ��g ]�a�� h� h��� �j^�eh����N h� hb� �!� Kh��_��a
��]� h� ��� h��h �` ` �� ge��^b ��" �� hb� ^�dd� ^��� ge��^b�O ��_
i���� `��g�P � ���gL [b�� ^�d� hb� ^�de��a� `����^� ^�g�g� d�gh

ʝ 6HH� H�J�� �WTV��ʞ �L V�Z	
� Y��[�T��[Z �
W[	ʞR T��Y�WU
 ��
	�� [V	
Z�Y�	�	T���[� �
ʞ[V	ʞWZ[��[W�
�
��	�WT�
	�	T[W�
Z �ʝʠNQ I���QJ I^ �h�^�k��a hb�
T�i hʬg ʣ�i_�^��ig �e�����ʤ ��&LWL]HQV8QLWHGJʰ���[W
VL �	ʞWZV� T���	�TW�� ZY		TV �Z

�			ʧY�	ZZW�
R [V	T�Z	 
��
W�Z[��	
ʞ�	
[Y��[	T[W�
 �ʠ��� ��� I����J I� ai��a
hb�h hb� T�i h b�g `����_ h� �``� _ ^�dd� ^��� ge��^b � ��!�� �` 
� gh �d��_d��h e �h�^h���
�fi�!����h h� hb� ��!�� hb� T�i h �``� _g ���^�dd� ^��� ge��^bJʰ 
 �_� �^� Z^b�i� � 1RW
-XVW $ERXW /LFHQVH 3ODWHV� \���� !L Z��g �` T��`�_� �h� ��h� ��g� *RYHUQPHQW 6SHHFK�
DQG 'RFWULQDO 2YHUODS LQ WKH )LUVW $PHQGPHQW� ���P Z�YL T[L �	�L �QP I�j�d����a hb�
T�i hʬg _�^�g��� h� �ee�# ���# h"� �` `�i e��ig�]�� ʣ_�^h ���� ` �d�gʤ �� :DONHUJL

�� 
�[ V	
[�

� [V	 
W�Z[ 
�		ʞ��R [V	 [����[���Z VWZ[��� �
 
�		
ZY		TV W
 ��	�WT� I�ʝ��J I �^�i�h��a _�!���ed��h �` ` �� ge��^b hb �iab ^��h �!� g���
^�i h _�^�g���g ��_ �_!�^�h��a `� ] ��_ ge��^b e �h�^h���gJL

�� 6HH� H�J�� ʞ��Wʞ ��\	
[V��� 
� �W�	�[� 
�� �WT	
Z	R [V	 
��U�[[	

��UWT �
 [V	 
W�Z[ ��	
ʞ�	
[ �Qʝ I�ʝʝ�J I_�geih��a hb�h `��a ]i ���a �g e �h�^h�]�� ` ��
�je �gg��� i�_� hb� 
� gh �d��_d��hJL

�� 6HH� H�J�� T�[V��W
	 ��TʟW

�
� �
�� \��ʞZ I�ʝʝNJ I� ai��a hb�h� �g b�h�
ge��^b hb�h e� e�hi�h�g g�ji�� _�g^ �d���h���� i��fi�� h ��hd��h� ��_!�����^� �a���gh"�d���
e� ��a �eb# gb�i�_ ��h ]� e �h�^h�_ i�_� hb� 
� gh �d��_d��hJL %XW VHH DOVR 
�ʞW
	
Z[��ZZ	
� ʞ	
	
ʞW
U Y��
�U��YV�R 
�		 ZY		TV� Z	ʧ� �
ʞ [V	 
WUV[ 
�� \��	
ʬZ
�WUV[Z I�ʝʝPJ I� ai��a hb�h ���d���h��a 
� gh �d��_d��h e �h�^h��� `� e� ��a �eb# "��� ]�
d� � b� d`i� h� "�d�� ��_ ��h  �_i^� !�����^� � _�g^ �d���h��� �a���gh hb�dJL

�N 6HH� H�J�� �\	
 �L 
WZZ� �W�	���WZ� ʞW�Wʞ	ʞR 
�		ʞ�� �
 ZY		TV �
ʞ [V	
��
� �Z	Z �
 Z[�[	 Y�\	� N� I�ʝʝQJ Iʣ[b�  �^��!�_ h �_�h��� h���g �� �^^�i�h �` hb� `�^h
hb�h h� g� !� hb� i�h�d�h� ei e�g� �` hb� 
� gh �d��_d��h "�d�# g�d�h�d�g `��_ �h ��^�gg� #
h� ʯ �gh �^h hb� ge��^b �` g�d� ���d��hg �` �i g�^��h# �� � _� h� ��b��^� hb�  ���h�!� !��^� �`
�hb� g�ʬ ��_ hb�h i���gg hb� T�i h ����"g� ��_ g�d�h�d�g �!��  �fi� �g� hb� gh�h� h� _� g�� "� �g
� e��e�� "��� ��!� h i�# ]� ` ��LʤJL

�O 6HH� H�J�� TL 	_"�� ���� � &RPPHUFLDO 6SHHFK� $ 3UREOHP LQ WKH 7KHRU\ RI
)UHHGRP� Q� W�\� �L �	�L �� NʠO� OQ I�ʝ�QJ I^ �h�^�k��a hb� T�i hʬg  ��g����a hb�h
�j^�i_��a ^�dd� ^��� ge��^b ` �d 
� gh �d��_d��h e �h�^h��� "�g ��h cigh�`��]�� ��_
� ai��a hb�h ʣ� ^�de��h� _����� �` ʭ
ʮ� gh ʭ�ʮd��_d��h e �h�^h��� `� ^�dd� ^��� ge��^b
�g ��h ���# ^��g�gh��h "�hb� ]ih �g  �fi� �_ ]#� ʭ
ʮ� gh ʭ�ʮd��_d��h hb�� #ʤJL

�P 6HH V�  �g !L ʲi���� P�N �LZL Q�Q� QPPʠPQ I���OJ Ib��_��a hb�h ^����^h��a
i���� _i�g ` �d fi�g�Kei]��^ �de��#��g "b� ���hb� giee� h �� "��h h� c��� hb� i����
!����h�_ hb� �de��#��gʬ 
� gh �d��_d��h e �h�^h���gJL



�� %522./<1 /$: 5(9,(: ʭ���L ��R�

��h�]�# hb� PʠO _�^�g��� �� &LWL]HQV 8QLWHG Y� )(&L�Q �g hb� 
� gh
�d��_d��h "�g eigb�_ �!� `i hb� _�"� hb� _�^h ���� b���g �`
��"� hb� � "�g ge����!� �� hb� ^i�hi � �g d� � ��_ d� � #�i�a
��]� ��g _�g�!�"�_ ^� h��� 
� gh �d��_d��h e ��^�e��g "b��� hb�� 
^��g� !�h�!� ^�i�h� e� hg �d] �^�_ hb�dL�� ��_� �` ^�i g�� hb�
g"� � �` ^��h �!� g# ]�^�d� ��^ ��g��a�# ��h��g� "�hb hb� �_!��h
�` hb� �d� a��a ��_ !� ��_ h�^b����a��g �` ^�ddi��^�h���L��

�ih �h "�g ��h ��"�#g g�L �h ��� h�d� I� !� # ���a h�d� �a�J�
hb� _�!�_� ^ih ����a _�``� ��h �_����a�^�� ����g� "�hb ��]� ��g ^�����a
`� �je��g�!� �ee��^�h���g �` hb� 
� gh �d��_d��h ��_
^��g� !�h�!�g _�d��_��a  �gh �^h�!� ��h� e �h�h���gL�ʝ �g ` ��
ge��^b ��" �!��!�_ ` �d hb� \�  �� T�i h h� hb� �i a� T�i h h�
hb� ��b�fi�gh T�i h ��_ hb�� h� hb� ��]� hg T�i h� � a �_i��
hb�iab �de� h��h gb�`h �� hb�����a �^^i  �_ʡd��# �` hb�g� "b�
��^� gh�i�^b�# _�`��_�_ ` �� ge��^b _�d��_�_ hb�h �h ]� ^i ]�_�
"b��� d��# "b� ��^� �ee�g�_ �h ^���] �h�_ �hg ��� K�]g��ih�gh
�ee��^�h���L�� ��_ hb� � "� � hb�g� Ihb� ʣ��_ ��]� ��gʤ��J "b� b��_
h i� h� ` �� ge��^b e ��^�e��g �!�� hb�iab gi^b e ��^�e��g "� �
_�``�^i�h h�  �^��^��� "�hb �hb� h���hg �` hb�� ��]� ���gdL��
T��!� g��#� hb� � "� � hb�g� ^��g� !�h�!�g "b�g� ` �� ge��^b

�Q 6HH T�h�k��g ���h�_ !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL N��� NQPʠQQ I����J
Ib��_��a hb�h `�_� �� ]�� �� ^� e� �h� ��_ i���� ��_�e��_��h �je��_�hi �g !����h�_ ` ��
ge��^b e �h�^h���gJL Wh �g �`h�� `� a�hh�� hb�h hb�g ���� �` ^�g�g ]�a�� "�hb OLEHUDO giee� hL 6HH
��
��ʞ T���W
Z H ʞ��Wʞ Zʟ��	�� \V	
 ��
	� ZY	�ʟZR [V	 0&&87&+(21 ʞ	TWZW�
�
T��Y�WU

W
�
T	��\Z �
ʞ [V	
W�Z[��	
ʞ�	
[ OʝʠP� I���OJL

�� 6HH U���!��!� ����� � 7KH *UHDW )UHH�6SHHFK 5HYHUVDO� �[��
[WT
IX��L ��� ����� ʝRNN ��J� bhhegRMM"""Lhb��h���h�^L^�dM�_��gM� ^b�!�M����M��M`� ghK
�d��_d��hK �ai��h���MQ�����M ʭbhhegRMMe� d�L^^MY�[TK��	�ʮL

�� 6HH ��
��ʞ T���W
Z H ʞ��Wʞ Zʟ��	�� ����[WT�R ZY		TV �WUV[Z �
ʞ
��[W
WTW�� W
[	��WU	
T	 NʠN� I����JL

�ʝ 6HH 
���ʞ�����Z� [V	 Z��� �
 [V	
W�Z[ ��	
ʞ�	
[R\V� 
�		ʞ�� �

ZY		TV ��[[	�Z ��ʠ�N I����Jʰ ����� � VXSUD ��h� ��L 
� �� �j�de�� �` � h �_�h�����
^��g� !�h�!� h��� �� 
� gh �d��_d��h ci �ge i_��^�� g�� \��[	� �	�
Z� [V	 
W�Z[
��	
ʞ�	
[ �
ʞ [V	 
�[��	 �
 ��	�WT�
 ʞ	��T��T� ��Q I�ʝ�QJ� �� "b�^b �� �
^ �h�^�k�g hb� T�i hʬg �je��g��� �` ` ��_�d �` ge��^b h� ^�!� !i�a� ��_ g�ji��
�je �gg���R ʣ\b�h hb� Zie �d� T�i h b�g _��� �� �hg �]g^���h# _�^�g���g �g h� d��� �h
e�gg�]�� `� !�^� h� h��� �� hb� ������gg �` _�^��^#� e �^�g��# ]�^�ig� �h d�# �� ���a� ]�
��]���_ �g !�^�Lʤ

�� 6HH JHQHUDOO\ � hbi ʞL V���d��� 7KH 6XSUHPH &RXUW·V 7ZR &RQVWLWXWLRQV�
$ )LUVW /RRN DW WKH ´5HYHUVH 3RODULW\µ &DVHV� �� �L YW[[L �L �	�L ��N� N��ʠ�� I����J
I_�g^igg��a �!��ih��� �` hb� d�����a �` ʣ��]� ��ʤ ��_ ʣ^��g� !�h�!�ʤ i�_� hb� ��]� hg
T�i h a��� ���# ��_ "�hb�� hb� ^��h�jh �` hb� 
� gh �d��_d��hJL

�� �\	
 
WZZ� [V	 W��
� �
 
�		 ZY		TV �ʝ I���ʝJ Iʣ\b� ��g hb� h �_�h�����
` �d�"� �  �ghg ie�� hb� ��_ ��]� �� �_�� hb�h hb� gh�h� �g hb� ��hi �� ���d# �` ` ��_�d L L L LʤJL

�� 6HH� H�J�� �����Z� VXSUD ��h� �ʝ� j�!ʠj!� ʝʠ�� I� ai��a hb�h hb� ʣ^��� �#
�gh�]��gb�_ʤ ei e�g� �` hb� 
� gh �d��_d��h �g h� e �h�^h ^�h�k��g ` �d a�!� �d��h
^��g� gb�eJʰ 
��#_ �] �dg� �e������ )OR\G $EUDPV� 7KH )LUVW $PHQGPHQW LV WKH 6RXO RI 2XU
'HPRFUDF\� ʞ���L ���
W
U 
	\Z I�^hL O� ����J� bhhegRMM"""L_����g��"gL^�dM�e�����M^�d
d��h� #M����M��M�OMhb�Kg�i�K�`Khb�K`� ghK�d��_d��hK��_K"b#K�hK�gK^ i^���Kh�K�i K_�d�^ �^#
K�i K` ��_�dK��_K�i K^i�hi �M ʭbhhegRMMe� d�L^^M��ʝ�Kʞ��
ʮ Iʣ[b�iab g�d�h�d�g b� _ h�
gh�d�^b� ` �� ge��^b �g ^ i^��� h� �i ^i�hi �LʤJL



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 ��

`�_���h# �� a��# ]�a�� ��_ ��_�_ "�hb hb�� e���h�^�� �]c�^h�!�gL�N
[b�h g��_� hb� d�!� �� ��" ��_ g�^��h# ei���_ ` �� ge��^b
ci �ge i_��^� �!� ^��g� h�"� _g ^i�hi �� ^��g� !�h�!�gd ��_
��]� h� ��� d� ��h !��i�gL�O

Wh �g"��� h�  �d�d]� hb� �_d���h��� �` Xigh�^�V��d�g� hb�h
��_ T�!�� \� g��_�� "b� ����_ h� g�#R ʣʭ[ʮ�d� b�g ieg�h d��#
`�abh��a `��hbgLʤ�P Z� �h �g "�hb hb� 
� gh �d��_d��hL �� hb� ]��^b�
^��g� !�h�!�g ���� Xi_a���]� h�� �e ��^b�_ hb� a�ge�� �` ʣ��ih ��
e ��^�e��g�ʤ "b�^b g�iabh h� ^�]�� d��# �` hb� _�^h ���g ]���a
��!���_ h� �je��_ hb� ^��gh�hih����� _�d��� �` ` �� ge��^b
e �h�^h���gL�Q W� hb� �^�_�d#� ^��g� !�h�!� e �`�gg� g ���� \��h� 
�� �g �ee�g�_ hb� �j^�gg�g �` gi^b ��"`�i�_ ` ��_�dgL��

���hb���gg� d��# �` hb�� �_����a�^�� _�g^��_��hg b�!� ^�d� h�

�N 6HH� H�J�� ��\	
[V��� VXSUD ��h� ��� �h ��N I� ai��a �a���gh hb� ��^� e� �h���
�` hb� 
� gh �d��_d��hR ʣWh �g !�h�� hb�h hb� T�i h ]� d�_� h� "�hb_ �" �hg ^���d h�
��^� e� �h� hb� 
� gh �d��_d��h ��h� hb� 
�i h���hbL [b�g "�i�_ ` �� hb� gh�h�g h� `����"
hb�� �"� ^��gh�hih���g ��_ g�a��� �  �hi � h� hb� `�_� �� gh i^hi � g�h ie ]# hb� e�ghK
T�!�� \� �d��_d��hgLʤJL

�O 6HH� H�J�� ���[V� �W
�\� Z��W
U [V	 
	\ZR \V� [V	 T�
Z[W[�[W�
 T���Z

��U��	�
�	
[�T[W�
 [�Y�	Z	��	
�		ʞ�� �
ZY		TV Q�ʠʝO I����J I_�g^igg��a hb�
gb�`h �� ci_�^��� ��h� e �h�h���g �` 
� gh �d��_d��h ` �� ge��^b ��_ e �gg e �h�^h���gJʰ
Z[	�	
 VL ZVW

�W
� \V�[ʬZ \��
U \W[V [V	 
W�Z[ ��	
ʞ�	
[ �ʠʝ I���QJ I� ai��a
hb�h hb� 
� gh �d��_d��h �!� e �h�^hg ge��^b �h hb� �je��g� �` �hb� !��i�gJʰ �����
\	W
�W�� [V	 [��W
U �
 
�		 ZY		TVR ��	�WT�ʬZ TW�W� �W�	�[W	Z T��Y���WZ	 I���ʝJ
I_�d��gh �h��a b�" d�_� � 
� gh �d��_d��h ci �ge i_��^� �g hb� e �_i^h �` �
ʣ^��gh�hih����� ^�de �d�g�ʤ ]�h"���  �_�^�� ��]� �^h�!�ghg ��_ ^��g� !�h�!�gJʰ [�����
YW	[�� ���
ʞWZVW
U [V	 
W�Z[ ��	
ʞ�	
[R T���	�TW�� 	ʧY�	ZZW�
 W
 ��	�WT� �N�
I����J I�_!�^�h��a hb�h hb� T�i h� "b�� a�!�� hb� ^b��^�� ʣ"���  �^��g�_� �hg �je��g�!�
��h���g �` hb� !��i� �` ^�dd� ^��� ��_ ^� e� �h� e� h�^�e�h��� �� hb� e���h#ʤJʰ ���	�[ TL
Y�Z[� TW[Wʥ	
Z ʞW�Wʞ	ʞR T��Y�WU
 
W
�
T	 �	
��� �
ʞ [V	 T�
Z[W[�[W�
 O�ʠO�
I���OJ I_�g^igg��a hb� T�i hʬg ^��h �!� g��� ���� _�^�g��� �� &LWL]HQV 8QLWHG Y� )(&R ʣ�ih
`� d� � hb�� � ^��hi # hb� ��h��� _�_ ��h i�_� gh��_ hb� 
� gh �d��_d��h h� ��h���
ci_�^����# ��`� ^��]��  �abhgL W� � _�^�g��� ���� &LWL]HQV 8QLWHG� hb� T�i h "�g `� ^�_ h�
^b��g� "b�hb� hb� ��h���ʬg ^�dd�hd��h h� g��`Ka�!� ���^� "�i�_ ]� ]�hh�  ����k�_
hb �iab ��gh�hih���g �`  �e �g��h�h��� � hb �iab hb� _�g^i g�!� _�d�^ �^# �gh�]��gb�_ ]#

� gh �d��_d��h  �abhgL [b� T�i h g���^h�_ hb� ��hh� e�hb� �!�� hb�iab "� b�!� ]���
^�dd�hh�_ h� gh i^hi �g �`  �e �g��h�h��� `� `� ���a� hb��"� b�!� �ge� �_ h� _�d�^ �h�^
g��`Ka�!� �d��hLʤJʰ �_�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^^MN�N�KY�Oʝʮ IʣT��g� !�h�!� a �ieg�
]�  �"��a ��_ ]i��_��a �� � aid��hg _�!���e�_ ]# ��]� ��g� b�!� ig�_ hb� 
� gh �d��_d��h
h� cigh�`# i���d�h�_ ^�de��a� ge��_��a� _�g^ �d���h��� �a���gh a�# ^�ie��g ��_ �hh�^�g ��
hb�  �ai��h��� �` h�]�^^�� eb� d�^�ih�^��g ��_ ai�gL L L L [b� ��]� hg T�i h L L L L �g `� d� �
�����# hb�� �� ��� ^�i hg h�  i�� `� ^��g� !�h�!� ge��^b hb�� `� ��]� �� ge��^bLʤJʰ ��^b���
Y�"���� 2QFH D %DVWLRQ RI )UHH 6SHHFK� WKH $�&�/�8� )DFHV DQ ,GHQWLW\ &ULVLV� 
L�L [W�	Z
IXi�� �� ����J� bhhegRMM"""L�#h�d�gL^�dM����M�QM�QMigM�^�iK` ��Kge��^bLbhd� ʭbhhegRMMe� d�L
^^M��QPK
[Z�ʮ I_�g^igg��a �� ʣ�_��h�h# ^ �g�gʤ "�hb�� hb� �T�� �g hb� � a���k�h���ʬg
�_!�^�^# `� e �a �gg�!� ^�ig�g gh��_g �� h��g��� "�hb �hg h �_�h����� _�`��g� �` ` �� ge��^b
��_ �hb� 
� gh �d��_d��h e �h�^h���gJL

�P �] �dg !L ���h�_ Zh�h�g� �P� �LZL Q�Q� QN� I�ʝ�ʝJ IV��d�g� XL� _�gg��h��aJL
�Q 6HH� H�J�� ��]� h VL �� �� 1HXWUDO 3ULQFLSOHV DQG 6RPH )LUVW $PHQGPHQW

3UREOHPV� O� W
ʞL �LXL �� � I�ʝ��J I��]��h ��ih �� �� a��# �� ��d� ���#JL
�� 6HH �	�
Z� VXSUD ��h� �ʝ� �h �O�ʠ�N�L 6HH JHQHUDOO\ \��[	� �	�
Z�


�		ʞ��� �W�[�	 H [V	 
W�Z[ ��	
ʞ�	
[ I�ʝP�J I� ai��a hb�h 
� gh �d��_d��h
` ��_�dg gb�i�_ ��h ]� �]g��ih� ]ih  �hb� gb�i�_ ]� ^��gh ����_ h� e �d�h� !� hi�JL
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h��� fi�h� � _�``� ��h !��"ʡ�� _�i]h ]�^�ig� �h g� !�g hb�� �"�
��h� �ghgL �� hb� �hb� g�_� �` hb� �_����a�^�� ��g��� d��# d�_� �
��]� ��g I�j^�i_��a hb� ��_ ��]� �� ai� _��J b�!� ��gh di^b �` hb�� 
_�!�h��� h� ʣhb� 
� gh 
 ��_�dʤ�ʝʡb� �� h��� ]�^�ig� �h _��g ��h g�h
"��� "�hb hb� ��" ��]� ���gdLN� �a���� h�d� ^b��a�g hb� ^��^�g �` �i 
`��hb �� ��d�gh ��#hb��aL

V�gh� # d�# "���  �^� _ hb� � � �` hb� h"��h#K`� gh ^��hi #

� gh �d��_d��h� �g ��h� e �h�_ ]# hb� ��]� hg T�i h� �g hb� �a� �`
��j��h# `� ��]� ��g ��_ ��]� ���gdL [� � ]�h"��� e�gh ` �� ge��^b
e ��^�e��g ��_ e �g��h hb ��hg h� hb�� e �a �gg�!� e ��^�e��g� ��]� ��g
d�# ^�d� h� `� gh fi�gh��� ��_ hb�� gbi� g�d� �` hb� _�!�h��� hb�#
��^� b�_ `� hb� ` �� ge��^b ci �ge i_��^� �` hb� ����g �` Xigh�^�g
V��d�g� � ��_��g� ���^�� ʞ�ia��g� ��_ � �����LN� �g `� 
^��g� !�h�!�g� hb�g g�d� � � d�# ]�  �^� _�_ �g �� �a� �` e �d�g�
`� hb�g� "�_ h� g#�^��a �_�d Zd�hbʬg d� ��h �^���d#N� ��_
Xigh�^� ���h�ʬg  ���a��ig �]g��ih�gdNN "�hb 
� gh �d��_d��h ` ��
�je �gg��� _�^h ���L

[�  �e��h hb� e���h ]# "�# �` �� ��^���h �j��dR 
�hb��a
��_i �g ]ih ^b��a�LNO ��_ ^b��a� �g �!� #"b� � �� hb� e������h�_
�� �` h�_�#ʬg e���h�^g "b�� �h ^�d�g h� hb� 
� gh �d��_d��hL 
� 
` �d ��# ʣ��ih �� e ��^�e��gʤ �` ` �� ge��^b ��"� hb� �!� Ke �g��h h��h
b�g ]��� �� hb� �ee�g�h� _� �^h���R ʣ
 �� ge��^b `� d�ʡ]ih ��h `� 
hb���ʤ �g hb� ��h� 
�h V��h�`` eih �hLNP \b�hb� hb� ��h��� ^��
��_i � �g � `�� ] ��� "b�� �h ^�d�g h� hb� 
� gh �d��_d��h �g
��d�gh �g di^b � fi�gh��� h�_�# �g �h "�g �� hb� `�i�_��a � � "b��
hb� ����� ��_ Z�_�h��� �^hg �` ��ʝ� `� gh eih ��_�g��ʬg d��_�h� h�

�� 
��#_ �] �dg� `� �j�de��� b�g  �d����_ � gh��_`�gh _�`��_� �` 
� gh
�d��_d��h e ��^�e��gL 6HH Y �`��� �` )OR\G $EUDPV� T�VW��� bhhegRMM"""L^�b���L^�dM
e �`�gg�����gM`��#_K�] �dg ʭbhhegRMMe� d�L^^MXNZQK
�ʟ�ʮL

�ʝ 6HH JHQHUDOO\V	
[�

� VXSUD ��h� �� I �^�i�h��a _�!���ed��h �` ` �� ge��^bJL
N� 
� �j�de��� hb� �T�� b�g ]��� ^ �h�^�k�_ �` ʣgh�ee��a �"�# ` �d ʭ�hgʮ

`�i�_��a e ��^�e��ʡi�"�!� ��a _�!�h��� h� hb� 
� gh �d��_d��hLʤ Y�"���� VXSUD ��h�
�Oʰ VHH DOVR \	W
�W�� VXSUD ��h� �OL

N� 6HH� H�J�� ZVW

�W
� VXSUD ��h� �O� �h �QQʠ�� Igb�"��a hb�g b�g �� ��_#
]�ai� h� b�ee��JL

N� 6HH JHQHUDOO\ ��]� h Y�gh H �d��_� Zb��� � $GDP 6PLWK·V )LUVW $PHQGPHQW�
��� V���L �L �	�L 
L �QP I���PJ I�je������a hb�h ʣhb� 
� gh �d��_d��h b�g ]�^�d� �
e�"� `i� ��a��� �` ^��gh�hih����� _� �ai��h���ʤ ��_ ʣ^��g� !�h�!� ʭcʮigh�^�g b�!� ]��� ���_��a
hb� ^b� a� h� ig� ^�dd� ^��� ge��^b _�^h ��� h� gh ��� _�"� �^���d�^  �ai��h���ʤJL

NN 6HH 
i�h�� !L T�h# �` Yb���_��eb��� �O� ZL ThL ��Q�� ���Nʠ�ʝ�Q I����J I���h�� XL�
^��^i  ��a �� ci_ad��hJ I` �� �j� ^�g� ^�g�Jʰ ʟ��!�g U��_�� $W )HGHUDOLVW 6RFLHW\ &RQYHQWLRQ�
$OLWR 6D\V5HOLJLRXV /LEHUW\� *XQ2ZQHUVKLS DUH8QGHU $WWDFN� ZT�[�Z���U I
�!L �N� �����
�RN� Y�J� bhhegRMM"""Lg^�hig]��aL^�dM����M��M�hK`�_� ���ghKg�^��h#K^��!��h���K���h�Kg�#gK
 ���a��igK��]� h#Kai�K�"�� gb�eK� �Ki�_� K�hh�^�M ʭbhhegRMMe� d�L^^M�Nʲ�K�Y�UʮL

NO 6HH Y��[�� 7KH &UDW\OXV� LQ [V	T���	T[	ʞʞW���U�	Z �
 Y��[� O��� ON�ʠNʝ
I	_�hb V�d��h�� H Vi�h��ah�� T�� �g� �_gL� �ʝQ�JL

NP 
�[ V	
[�

� 
�		 ZY		TV 
�� �	ʡ��[ 
�[ 
�� [V		R V�\ [V	
��	�WT�
 �	
[ �
ʞ �WUV[ �	�	
[�	ZZ�� T	
Z�� 	�TV �[V	� I�ʝʝ�JL
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hb� h�ghLNQ [� a�h g�d� e� ge�^h�!�� "� ���_ h� ]�hh� i�_� gh��_
"b� � hb� ��" �` ` �� ge��^b �g ��_"b� � �hd�abh ]� a���aʡ�� �hb� 
"� _g� hb� h�d� b�g ^�d� h� �j�d��� hb� "� ���ag �` hb� ��]� hg
T�i hL

ʱ ʱ ʱ ʱ

Z�d� e �^�_��hg h��� �� � �� a� Khb��K��" ^b� �^h� ʰ hb�#
]�^�d� e� h �` hb� FXOWXUH RI IUHH VSHHFKL [big� _�ge�h� hb� e� h�g��
_�!�_�g �` hb� d�d��h� giee� h `� hb� ` �� ge��^b ��_ e �gg
e �h�^h���g �` hb� 
� gh �d��_d��h ^��h��i�g �� a��# i��]�h�_N�

��h"�hbgh��_��a "b�h g�d� !��" �g hb� ���dig �` hb� `� h#K`�`hb
e �g�_��h h�"� _g hb� e �ggN� ��_ _�ge�h� hb� ��h� Xigh�^� ��h����
Z^����ʬg � �a�����gh g"�e�g �a���gh 1HZ <RUN 7LPHV &R� Y�
6XOOLYDQ�Nʝ hb� b��# a ��� �` ` �� ge��^b e �^�_��hgLO� Xigh�^�
T�� ��^� [b�d�g �ggi�_ � g��� �hh�^� �� 6XOOLYDQ �� ���ʝO� ��_
[b�d�g ��_ Xigh�^� U� gi^b �gg����_ hb� ���_d� � e �^�_��h ��_
�hg e �a��# �� g�e� �h� _�gg��hg �� ����LO� Zi^b �]c�^h���g �g�_��

NQ 6HH [	��WʞW�
	V��Y	�W
� [V	��W	
 �
ʞZ	ʞW[W�
�T[Z �
 ��ʝ�[	Z[W
U
[V	 T�
Z[W[�[W�
 Qʠ� I���QJL

N� %XW VHH ���
��� ��_� g�� X���g H Z��c� �L \�gh� 7KH 8�6� 6XSUHPH &RXUW·V
&KDUDFWHUL]DWLRQV RI WKH 3UHVV� $Q (PSLULFDO 6WXG\ I���!L �` U�L� ��g�� ^b Y�e� 
�L
����K��� ����J� bhhegRMMe�e� gLgg �L^�dMg��NMe�e� gL^`dʢ�]gh �^hʴ�_ʳN�����ʝ ʭbhhegRMM
e� d�L^^M��[�K\���ʮ I`��_��a hb�h �!� hb� ��gh `�`h# #�� g� hb� Zie �d� T�i hʬg !��"
��_  b�h� �^ �` hb� e �gg b�g _�h� �� �h�_R ʣ
�h ���# �g hb� T�i h h�����a �]�ih hb� e �gg
di^b ��gg �`h�� hb�� �h ��^� _�_� ]ih "b�� �h _��g h��� �]�ih hb� e �gg� �h �g ��" d� �
�����# h� _� g� �� � ��a�h�!� d���� LʤJL

N� 6HH� H�J�� [W��[V� ʥWTʟ� [V	 
W�Z[ ��	
ʞ�	
[ W
 [V	 [���Y 	�� �ʠO I���ʝJ
I_�g^igg��a b�"[ ideʬg ʣ_�^�� �_ ʯ"� ʬ �� hb� e �ggʤ �g i��fi�  ���h�!� h� `� d� e �g�_��hgJʰ
�����_ʟL�L T�����g�)$1����� 5REHUW &RUQ�5HYHUH� ´7KH5HWDOLDWRU LQ&KLHI� 7KH&DVH$JDLQVW
'RQDOG -� 7UXPS�ʤ 
��
ʞL 
�� W
ʞW�Wʞ��� �[ZL 	ʞ�TL I�� L O� ���ʝJ� bhhegRMM"""Lhb�
`� �L� aM �]� hK^� �K �!� �Khb�K �h����h� K��K^b��`Khb�K^�g�K�a���ghK_����_KcKh ideM
ʭbhhegRMMe� d�L^^M�	
UKʧ�ʞ�ʮ I_�g^ �]��a [ ideʬg ʣ����a�h�d�h� ^��g� ��� d�h�!�gʤ ��_
 �h����h� # �^hg �a���gh hb� e �ggJL

Nʝ 
L�L [�d�g T�L !L Zi���!��� N�Q �LZL �PO I�ʝQOJL
O� X�b� � i^� ��"�g H � i^� �L �hh��#� 
�" �� � [�d�g !L Zi���!�� DW ��� 'HVSLWH

&ULWLFLVP� WKH $FWXDO 0DOLFH 6WDQGDUG 6WLOO 3URYLGHV ´%UHDWKLQJ 6SDFHµ IRU &RPPXQLFDWLRQV
LQ WKH 3XEOLF ,QWHUHVW� QO ʞ	Y��� �L �	�L �� NPʠNQ I���OJʰ VHH DOVR 6XOOLYDQ� N�Q �LZL �h
��ʝʠ�� Ib��_��a hb�h ei]��^ �``�^���g digh e �!� �^hi�� d���^� h�  �^�!� �� ��]�� �^h���g
�a���gh hb� e �gg hb�h  ���h� h� hb�� �``�^��� ^��_i^hJL

O� �^ʟ�� !L T�g]#� �Nʝ ZL ThL Q�P� Q�Qʠ��� Q�� I���ʝJ I[b�d�g� XL� ^��^i  ��a ��
_����� �` ^� h�� � �J IʣW� gb� h� hb� � �ee�� g h� ]� ��hh�� b�gh� �^�� �!�_��^� giaa�gh��a hb�h
hb� 1HZ <RUN 7LPHV �^hi��Kd���^�  i�� `��"g ` �d hb� � �a���� i�_� gh��_��a �` hb� 
� gh � 

�i h���hb �d��_d��hL L L L [b� Zh�h�g � � e� `�^h�# ^�e�]�� �` gh ����a �� �^^�eh�]��
]����^� ]�h"��� ��^�i �a��a  �]igh ei]��^ _�g^�i g� ��_ e �!�_��a �d�����a`i�  �d�_# `� 
 �eih�h����� b� dL \� gb�i�_  �^��g�_� �i ci �ge i_��^� �� hb�g � ��LʤJL

O� 6HH �� �gb� !L ��"g��� �O� ZL ThL �O�O� �O�Oʠ�P I����J I[b�d�g� XL� _�gg��h��a
` �d _����� �` ^� h�� � �J Iʣ[b� ��^� �` b�gh� �^�� giee� h `� hb�g T�i hʬg �^hi��Kd���^�
 �fi� �d��h �g  ��g�� ���iab h� h��� � g�^��_ ���� �h hb� T�i hʬg _�^h ���L �i 
 �^��g�_� �h��� �g ��� hb� d� � ���_�_ ]�^�ig� �` hb� _�^h ���ʬg  ���K"� �_ �``�^hgLʤJʰ VHH LG� �h
�O�ʝʠN� IU� gi^b� XL� _�gg��h��a ` �d _����� �` ^� h�� � �J Iʣ\�hb�ih _�i]h� 6XOOLYDQ g�iabh
h� e �d�h� hb�h a��� �g hb� T�i h g�" hb� "� �_ �� �ʝQOL ʞ�e� hi �g ` �d hb� T��gh�hih���ʬg
� �a���� ei]��^ d�����a � � igi���# hb� e �_i^h �` a��_ ��h��h���gL �ih ��gg ^��� �g b�" "���
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` �� ge��^b b�g ���a ]��� ^b�de����_ �g hb� e �_� �` �d� �^��
_�d�^ �^#ʰ hb� ��h���ʬg ^i�hi � b�g ]�iabh ��h� hb�g e ��^�e�� �� �
!� ��h# �`  �]igh "�#gLON [big� h� `�!� hb� 
� gh �d��_d��h "�g
e� `� ^� h� `�!� _�d�^ �^# L L L � g� �h "�g ��^� hb�iabhL [b� � �g
��g� hb�gR "� ��!� �� � a ��!��^� ^i�hi �� ��� �� "b�^b d��# e� h �#
hb�dg��!�g �g !�^h�dg �` ��#  ��a� �` ʣ��cigh�^�gLʤOO \b� �
a ��!��^� Ib�"�!� cigh�`��]��J �g hb� h�i^bgh���� ` �� ge��^b �g hb�
 ���#��a ^ #L �g hb�g h���^ �g d�j�_ ��h� hb� ^i�hi �� ]���� � hb�

� gh �d��_d��h h���g �� ��" ��_ _�``� ��h ^�de�g�h���gL

��� �` "b�^b ] ��ag ig ]�^� h� hb� ��]� hg T�i hL 
� g�d��
�h �g �� �j^�eh������# ge��^bKe �h�^h�!� T�i h� "b��� `� �hb� g �h
�g � T�i h hb�h b�g ʣ"��e���k�_ hb� 
� gh �d��_d��hʤ h� g� !�
hb� ��h� �ghg �` hb� d����_ ��_ e�"� `i�LOP �` ^�i g�� ]�hb ^�i�_
]� h i�L 	�hb� "�#� �hg ` �� ge��^b  i���ag � � ��� �` hb�
d���gh�#g Ie� b�eg WKH e���� J �` hb� ��]� hg T�i hʬg
^��gh�hih����� ci �ge i_��^�L �� � hb�� ��� hb�  �ghʡ�!��
^�de� �_ h� Xigh�^� ʟ����_# ��_ b�g �e����� �� &LWL]HQV 8QLWHGOQ

� Xigh�^� [b�d�g ��_ b�g �e����� �� 5HHG Y� 7RZQ RI *LOEHUWO�ʡ
hb� ��� "b� b�g b�_ hb� d�gh ��`�i��^� �� gb�e��a hb�h �!� ���
ci �ge i_��^� WKXV IDU b�g ]��� X�b� ��]� hgL

ʱ ʱ ʱ ʱ

�a���R hb� 
� gh �d��_d��h ^��h��i�g h� ]� hb� `�^��
e���h �` ei]��^� e �gg� g^b��� �#� ��_ ��"#� �# ��h� �gh �� hb�
T�i hL Y� b�eg hb�h �je����g hb� a ��h �id]� �` ` ��
�je �gg��� ^�g�g hb�h ^�d� ]�`� � hb� T�i h ��_ hb� T�i hʬg

6XOOLYDQ ��_ ��� �hg !� ��ig �jh��g���g g� !� �hg ��h��_�_ a���g �� h�_�#ʬg ^b��a�_
"� �_L L L L ʭUʮ�!�� hb� d�d��h�ig ^b��a�g �� hb� 
�h���ʬg d�_�� ���_g^�e� g��^� �ʝQO� W
^����h b��e ]ih hb��� hb� T�i h "�i�_ e �`�h ` �d  �hi ���a �hg �hh��h���� "b�hb� �� hb�g
^�g� � ���hb� � h� � `���_ g� !�h�� h� hb� ʯg�`� _�e�g�hʬ �` �i ��]� h��gLʤJL

ON 6HH� H�J�� ��
��ʞ T���W
Z H ʞ��Wʞ Zʟ��	�� [V	 ʞ	�[V �
 ʞWZT���Z	 Qʝʠ
�NP I�_ �_L� T� ������^�_�d�^ Y �gg ���PJ I�ʝʝQJ I_�g^igg��a hb�"�#g ��"b�^b ei]��^ ge��^b
b�g ]��� ^�dd� ^����k�_JL

OO 6HH� H�J�� ���ʞ�	� T��Y�	�� H X�Z�
 ��

W
U� [V	 �WZ	 �
 �WT[W�V��ʞ
T��[��	R �WT���UU�	ZZW�
Z� Z�
	 ZY�T	Z� �
ʞ [V	 
	\ T��[��	 \��Z I����J
I�_��h�`#��a � ^��gb �` ^i�hi �gʡ]�h"��� � ��" ʣ!�^h�db��_ ^i�hi �ʤ ��_ � d� � h �_�h�����
^i�hi � �` _�a��h#Jʰ �#�� T��e� � 7KH &RQVHUYDWLYH 9LFWLPKRRG &RPSOH[ +DV 0DGH $PHULFD
,PSRVVLEOH WR *RYHUQ� \		ʟ I��# �O� ����J� bhhegRMMhb�"���L^�dM� h�^��gMʝ�O���M^��g� !�h�!�K
!�^h�db��_K^�de��jKd�_�K�d� �^�K�de�gg�]��Ka�!� � ʭbhhegRMMe� d�L^^MV��\K�ʝO�ʮ Ie�g�h��a
hb�h hb� ^� ���!� ig e��_�d�^ b�g ]��� `i���_ ]# � ʣ!�^h�db��_ ^�de��jʤJL

OP ��eh��� VXSUD ��h� �OL
OQ T�h�k��g ���h�_ !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL N�� I����J Iʟ����_#� XL�

d�c� �h# �e�����J Ib��_��a hb�h a�!� �d��h  �gh �^h���g �� ^� e� �h� ��_ i����
��_�e��_��h �je��_�hi �g �] �_a� ` �� ge��^b ��_ �!� hi ���a e �� T�i h  i���ag hb�h
e� d�hh�_ gi^b ge��_��a  �gh �^h���gJL

O� ���_ !L [�"� �` U��]� h� P�Q �LZL �PP� ���ʠ�N I���PJ I[b�d�g� XL� d�c� �h#
�e�����J I��!���_�h��a h�"� � _����^� hb�h �de�g�_ d� � gh ��a��h  �fi� �d��hg ��
h�de� � # _� �^h����� g�a�g hb�� �hb� g�a��a� ^�h�a� ��g ��_ g�hh��a gh �^h g^ ih��# �g hb�
ci_�^���  �!��" gh��_� _ `� ^��h��hK]�g�_ ge��^b  �gh �^h���gJL
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"�����a��gg h�  �!��" �!� d� � �` hb�dL W� hb� ^�i g� �` hb�
���ʝʠ���� ��_ ����ʠ���� h� dg� hb� ��]� hg T�i h ^��g�_� �_
d� � hb�� hb �� _�k�� ^� h�� � � e�h�h���g hb�� �� �hg _�^��h
��!��!��a gi^b d�hh� g �g _�!� g� �g ʣ�``K^�deig ghi_��h
ge��^bʤO� ʣ^�de��a� `����^� ��"g�ʤOʝ `�� �� � h�P� ��_ �!�� ��
��!�h�h��� h�  �^��g�_� hb� ei]��^ `�ai � h���h �` 6XOOLYDQLP�

W� hb�g� h"� h� dg ������ hb� T�i h a ��h�_  �!��" ��
h"��!� ^�g�g hb�h  ��g�_ 
� gh �d��_d��h ` �� ge��^b ^���dg
"� �  ��g�_L 	!�� g�� hb� T�i h  ��_� �_ gi^b  i���ag �� ���#
hb� `� gh g�j ^�g�g ��gh�_ ]���"R

I�J 7KRPSVRQ Y� +HEGRQP�

I�J 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\ ,QWHUQDWLRQDO�
,QF� ,,PN

INJ %DUU Y� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO
&RQVXOWDQWV� ,QF�PO

IOJ 0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/LPP
IPJ 7KRPDV 0RUH /DZ &HQWHU Y� %RQWDPQ

IQJ $PHULFDQV IRU 3URVSHULW\ )RXQGDWLRQ Y� %RQW�P�

I�J &KLDIDOR Y� :DVKLQJWRQ I^��g���_�h�_ "�hb &RORUDGR
'HSDUWPHQW RI 6WDWH Y� %DFDJP�

I�J &DUQH\ Y� $GDPVPʝ

O� Y�h�h��� `� \ �h �` T� h�� � � �h ��� ��b���# � �� Z^bL ʞ�ghL !L ��!# H[ UHO�
�L�L� �O� ZL ThL ��N� I����J I
�L ��K�PPJL

Oʝ Y�h�h��� `� \ �h �` T� h�� � � �h �O� [b�deg�� !L V�]_��� �O� ZL ThL NO�
I���ʝJ I
�L �ʝK���JL

P� 6HH Y�h�h��� `� \ �h �` T� h�� � �� � ����ʬg 
��"� g� W�^L !L \�gb��ah���
�O� ZL ThL ���O I����J I
�L �ʝKNNNJL

P� 6HH Y�h�h��� `� \ �h �` T� h�� � �� �� �gb� !L ��"g��� �O� ZL ThL �O�O I����J
I
�L ��K��QNJL

P� 7KRPSVRQ� �O� ZL ThL �h NP� Ie� ^i ��dJ I!�^�h��a ��_  �d��_��a 
��hb
T� ^i�hʬg _�^�g��� h� ieb��_ gh�h� ��" hb�h ^�ee�_ ��_�!�_i�� ^�de��a� ^��h �]ih���g h�
e���h�^�� ^��_�_�h�g � a �iegJL

PN �a��^# `� W�hʬ� ʞ�!L !L ���L `� �e�� Z�^ʬ# W�hʬ�� W�^L� �O� ZL ThL ����� ���ʝ
I����J Iieb��_��a `�_� �� ��" hb�h  �fi� �_ `� ��a� �``����h�g �` �d� �^�� � a���k�h���g
h� �_�eh �� ��h�Ke �gh�hih��� ��_ g�j h �``�^���a e���^# h�  �^��!� `i�_��a ]�^�ig� hb�
�``����h�g b�_ �� 
� gh �d��_d��h  �abhgJL

PO ��  !L �dL�ggʬ� �` Y��L T��gi�h��hg� W�^L� �O�ZL ThL �NNP� �NPQ I����J Ie�i ���h#
�e�����J Igh ����a _�"� a�!� �d��h _�]h ^����^h��� �j^�eh��� h� `�_� �� ]�� ��  �]�^���gJL

PP ��b���# � �� Z^bL ʞ�ghL !L ��!# H[ UHO� �L�L� �O� ZL ThL ��N�� ��O�ʠO� I����J
Ib��_��a hb�h � ghi_��hʬg 
� gh �d��_d��h  �abhg "� � !����h�_ "b�� gb� "�g gige��_�_
`� �``K^�deig ge��^bJL

PQ �dgL `� Y �ge� �h# 
�i�_L !L ���h�� �O� ZL ThL �N�N� �N�ʝ I����J I_�^�_��a
h�a�hb� "�hb 7KRPDV 0RUH /DZ &HQWHU Y� %RQWD� 
�L �ʝK�PPJ I��!���_�h��a gh�h� ��"
 �fi� ��a ���e �`�hg h� _�g^��g� _��� ��`� d�h���JL

P� ,G�
P� Tb��`��� !L \�gb��ah��� �O� ZL ThL �N�Q� �N�� I����J I_�^�_��a �� ���K
� gh

�d��_d��h a �i�_gJL
Pʝ T� ��# !L �_�dg� �O� ZL ThL OʝN� Oʝ� I����J I_�^�_��a �� ���K
� gh

�d��_d��h a �i�_gJL



�Q %522./<1 /$: 5(9,(: ʭ���L ��R�

IʝJ )XOWRQ Y� &LW\ RI 3KLODGHOSKLDQ�

I��J )DFHERRN� ,QF� Y� 'XJXLGQ�

I��J %LGHQ Y� .QLJKW )LUVW $PHQGPHQW ,QVWLWXWHQ�
I��J +RXVWRQ &RPPXQLW\ &ROOHJH 6\VWHP Y� :LOVRQQN


�h�]�#� �h hb� ��_ �` hb� ���ʝʠ���� h� d ��_ ��h� hb�
����ʠ���� h� d� hb� � "�g � g��a�� ^�g� hb�h b�_ ���a ���a� �_
�� hb� T�i hʬg _�^��hR $UOHQH·V )ORZHUV ,QF� Y� :DVKLQJWRQ�QO [b�
�ggi�g  ��g�_ �� hb� ^�g� "� �

I�J ʭ"ʮb�hb� � gh�h� !����h�g � `�� �� _�g�a�� ʬg 
� gh �d��_d��h
 �abhg h� ` �� �j� ^�g� ��_ ` �� ge��^b ]# `� ^��a b� h� h��� e� h ��
��_ ^ ��h� ^igh�d `�� �� � h ^���] �h��a g�d�Kg�j "�__��ag � ]#
�^h��a ]�g�_ �� b�gh���h# h�"� _ b�  ���a��ig ]����`gʰ ��_ I�J "b�hb� 
hb� ` �� �j� ^�g� ^��ig�ʬg e �b�]�h��� ��  ���a��ig b�gh���h# �ee���g h�
hb� �j�^ih�!� ] ��^bLQP

V�_ hb� T�i h a ��h�_  �!��"� �h "�i�_ b�!�  �!�g�h�_ �hg b��_��a ��
0DVWHUSLHFH &DNHVKRS� /WG� Y� &RORUDGR &LYLO 5LJKWV &RPPLVVLRQLQQ
��h�d�h��#� hb� T�i h _����_  �!��" �` $UOHQH·V )ORZHUV �� Xi�# ��
���� hb�iab hb �� cigh�^�gʡ[b�d�g� ���h�� ��_ U� gi^bʡ!�h�_ h�
b�� hb� ^�g�LQ� [� ]� gi �� hb�g ���_ �` ^�g� ��!��!��a hb�
��h� g�^h��� ]�h"���  ���a��ig �je �gg��� ��_ �fi���h# "��� gi `�^�
�a��� �� hb� #�� g h� ^�d�� ��]��h "�hb ��hh�� d�����a`i� ai�_��^�
` �d hb� T�i hʬg _�^�g��� ��0DVWHUSLHFH &DNHVKRSL

ʱ ʱ ʱ ʱ

Q� 
i�h�� !L T�h# �` Yb���_��eb��� �O� ZL ThL ��Q�� ���� I����J I_�^�_��a �� ` ��
�j� ^�g� a �i�_gJL

Q� 
�^�]���� W�^L !L ʞiai�_� �O� ZL ThL ��QN� ��Q� I����J I_�^�_��a �� ���K
� gh
�d��_d��h a �i�_gJL

Q� ��_�� !L ʟ��abh 
� gh �d��_L W�ghL �h T��id]�� ���!L� �O� ZL ThL ����� ����
I����J I!�^�h��a ��_  �d��_��a h� hb� Z�^��_ T� ^i�h h� _�gd�gg �g d��hJL

QN V�igh�� Tdh#L T���L Z#gL !L \��g��� �O� ZL ThL �PQO I����J Id�dLJ I
�L ��K��OJ�
JUDQWLQJ FHUW� WR ʝPP 
LN_ Oʝ� IPhb T� L ����J I^�g� h� ]� � ai�_ �� ����K���� T�i h [� dJL

QO � ����ʬg 
��"� g� W�^L !L \�gb��ah��� �O� ZL ThL ���O I����J Id�dLJ I
�L �ʝK
NNNJ� GHQ\LQJ FHUW� WR OO� YLN_ ���N I\�gbL ���ʝJL

QP T�!� �a� �` $UOHQH·V )ORZHUV ,QF� Y� :DVKLQJWRQ� ZT�[�Z���U� bhhegRMM"""L
g^�hig]��aL^�dM^�g�K`���gM^�g�gM� ����gK`��"� gK��^K!K"�gb��ah��K�M ʭbhhegRMMe� d�L^^Mʝ�ʧ�K
OVYTʮL

QQ ��gh� e��^� T���gb�e� �h_L !L T���L TL�L T�ddʬ�� �N� ZL ThL ���ʝ� ���N I����J
Ib��_��a hb�h hb� T��� �_� T�!�� ��abhg T�dd�gg���ʬg �^h���g �� �gg�gg��a � ^���gb�e �"�� ʬg
 ��g��g `� _�^�����a h� d��� � ^��� `� � g�d�Kg�j ^�ie��ʬg "�__��a ^���] �h��� !����h�_ hb�

� gh �d��_d��hʬg ` �� �j� ^�g� ^��ig�JL [b� ��"#� "b� � ai�_ �� ]�b��` �` hb� e�h�h���� 
�� 0DVWHUSLHFH &DNHVKRS Iʞ�^��h 
�L �QK���J� ʟ �gh�� \�aa��� � ��g�  �e �g��h�_ hb�
e�h�h���� �� $UOHQH·V )ORZHUV Iʞ�^��h 
�L �ʝKNNNJL

Q� $UOHQH·V )ORZHUV� �O� ZL ThL �h ���OL
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7ZR 6LPLODU EXW 'LIIHUHQW &KLHI -XVWLFHV�

W� �^h�]� ��_ 
�!�d]� �` �ʝʝʝ� X�b� ��]� hg� hb�� �
e� h�� �h V�a�� H V� hg�� I��" V�a�� ��!���gJ� b��e�_ b�g
^�����ai�� ��]� h T� �K��!� ��Q� e �e� � `� � �� � aid��hg ��
8QLWHG 6WDWHV Y� 3OD\ER\ (QWHUWDLQPHQW *URXS� ,QFL�Qʝ � 
� gh
�d��_d��h [���^�ddi��^�h���g �^h g�ji�� �je �gg��� ^�g�L
V�g  ���R h� �ggid� hb� ^b� �^h� �` hb�� Tb��` Xigh�^� \�����d
��b�fi�gh I`� "b�d b� b�_ ^�� ��_J �� b��e��a h� d��h hb�
^�g�L�� �hb� g �� hb� d��h ^�i h ]��^b ��^�i_�_ V�a�� e� h�� g
X�# 	L ��^�g ��_ 	L ��  �hh Y �hh#d��� X L�� ʣ��^� hb���ʤ T� �K
��!� �  �^����_� ʣW _��ʬh  �d�d]� X�b� �je �gg��a ��# ge�^���
��h� �gh �� 
� gh �d��_d��h �ggi�gL �ih b� "�g ��"�#g
a��� �ig �� d����a h�d� h� b��e ^�����ai�g� ��_ "�g ��
�j^�eh������# h����h�_ �ee����h� ��h�a�h� "�hb i�e� ������_
��g�abh ��h� hb� "� ���ag �` hb� T�i hL Z� W "�g !� # `� hi��h�
h� b�!� b�d d��h d�Lʤ�� \b�� hb� ci_ad��h �� hb� d�hh� "�g
����i�^�_ �� ��# ��� ����� Xigh�^� ��hb��# ʟ����_# " �h� `� 
� PʠO d�c� �h#� "�hb Tb��` Xigh�^� ��b�fi�gh c�����a �� Xigh�^�
Zh�eb�� � �#� ʬg _�gg��hL�N ʣ[b�iab b� _�_�ʬh b��e d� _� hb�
��� �# �de�gg�]��ʡg�^i � ��b�fi�ghʬg !�h�ʡX�b� ��]� hg "�g
fi�h� �``�^h�!� �� b��e��a d� h� ��!�a�h� d# "�# h� `�!� !�h�g�ʤ
T� �K��!� � �__�_L

\b��� \�����d ��b�fi�gh ��_ X�b� ��]� hg "� � h"�
^b��` cigh�^�g "b� gb� �_ d��# �` hb� g�d� ci �ge i_��h���
!��"g� hb�# e� h�_ e�hbg "b�� �h ^�d� h� ` �� ge��^b ��_ hb�

� gh �d��_d��hL \b� ��g hb� `� d� �g ����]� �� �� b�g
e �h�^h��� �` �]�  ��h ge��^b� hb� ��hh� "�g a��� �ig "b�� �h
^�d� h� gi^b ge��^b� ����a "�hb �hb� `� dg �` �je �gg��� �g
"���L ʣ\b�� �h ^�d�g h� ` �� ge��^b�ʤ T� �K��!� � �]g� !�_� ʣhb�
h"� ci �ghg "� � e �`�i�_�# _�``� ��h� ��� h��h�_ h�"� _g  ��_��a
hb� e �gg ��_ ge��^b ^��ig�g �ih �` hb� T��gh�hih��� "b��� hb�
�hb� ]ihh �gg�_ hb� ^��gh�hih����� `� �"��� � �^h�_ h� ]� 
a�!� �d��h ^��g� gb�eLʤ�O

Q� � ��h�_ 
� gh �d��_d��h ��"#� ��_ e� h�� �h hb� \�gb��ah��� ʞLTL �``�^�
�` ʞ�!�g \ �abh [ �d����L 6HH ���	�[ T��
K�	�	�	� [V	 �W
ʞ �
 [V	 T	
Z�� �
ʞ
[V	 	�	 �
 [V	 �	V��ʞ	�R [V	 
W�Z[ ��	
ʞ�	
[ �
ʞ [V	 T	
Z��ʬZ ʞW�	��� I����Jʰ
5REHUW &RUQ�5HYHUH� ʞ��WZ \�WUV[ [�	��W
	 ��Y� bhhegRMM"""L_"hL^�dMe��e��M^M^� �
 �!� �K �]� h ʭbhhegRMMe� d�L^^MPO�ʞK���YʮL

Qʝ ���h�_ Zh�h�g !L Y��#]�# 	�hL U eL� W�^L� P�ʝ �LZL ��N I����JL
�� [���eb��� W�h� !��" "�hb ��]� h T� �K��!� �� Y� h�� � ʞ�!�g \ �abh

[ �d���� ��Y I
�]L ��� ����JL
�� ,G�
�� ,G�
�N 3OD\ER\ (QW� *US�� P�ʝ �LZL �h ��PL
�O ,G�
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\b�h�!� ��g� �g g��_ �` hb� ^i  ��h ^b��` cigh�^�� ��� hb��a
�g ^� h���R b�g �!� ��� !��" �` ��_ !�h��a  �^� _ �� 
� gh �d��_d��h
` �� �je �gg��� ^�g�g �g  ��hK��_K] ��^b _�``� ��h ` �d hb�h �`
`� d� Tb��` Xigh�^� ��b�fi�gh� `� "b�d ��]� hg ^�� ��_ �� hb�
�ʝ��ʠ�ʝ�� T�i h h� dʡhb� h� d "b�� &KDQGOHU Y� )ORULGD��P
+HIIURQ Y� ,QWHUQDWLRQDO 6RFLHW\ IRU .ULVKQD &RQVFLRXVQHVV� ,QF���Q
��_0HWURPHGLD� ,QF� Y� &LW\ RI 6DQ 'LHJR�� "� � � ai�_L �g `� hb�
` �� ge��^b ci �ge i_��^� �` `� d� Tb��` Xigh�^� ��b�fi�gh�
Y �`�gg� U��`` �# Zh��� b�g �]g� !�_R

�`h� NN #�� g �� hb� Zie �d� T�i h� "b�h ^�� "� g�# �]�ih Xigh�^�
��b�fi�ghʬg  �^� _ �� hb� ` ��_�d �` ge��^b� ��_ �` hb� e �ggʢ L L L ʭVʮ�g
!�h��a ʭ �^� _  �!���gʮ ��h ���# hb�h b� "�g ]# `� hb� cigh�^� ���gh �����#
h� giee� h gi^b ^���dg� ]ih ��g� hb�h b�g �ee ��^b h� hb�g� �ggi�g "�g
�� a��# i�e ��^�e��_�  �gi�hK� ���h�_� ��_ ��^�de�h�]�� "�hb ��#
e��ig�]�� hb�� # �` hb� 
� gh �d��_d��hL��

[b� ` �� ge��^b  �^� _ �` X�b� ��]� hg ��_ b�g T�i h �g ���
e �`�i�_�# _�``� ��h ` �d hb�h �` b�g e �_�^�gg� L �g hb�  �^� _
 �!���g� hb� ��]� hg �ee�� `��� `� Ifi�h� `� J ` �d hb� ��b�fi�gh
h ��L \b�� hb� b�gh� # ]���g � � " �hh�� �]�ih hb� ci �ge i_��h���
h���hg �` hb� ��b�fi�gh ��_ ��]� hg T�i hg� � ��" ^b�eh� "���
b�!� h� ]� �__�_ ^��^� ���a hb� ��hh� ʰ ��_ hb�h "��� ]� _i� �� a��#
h� ��� d��ʡX�b� ��]� hg� � ^b��` cigh�^� g� _�``� ��h ` �d b�g
e �_�^�gg� ��_ `� d� ]�ggL

ʱ ʱ ʱ ʱ

[b� ��]� hg T�i h b�g d�_� 
� gh �d��_d��h ` �� ge��^b
ci �ge i_��^� hb� ^��h� e��^� �` �hg ^��gh�hih����� �a��_� d� �
hb�� ��# e �!��ig Zie �d� T�i hL W� hb� ����ʠ���ʝ h� d� hb�
T�i h b�h hb� `�`h#K^�g�d� � "�hb Xigh�^� ʟ����_# " �h��a hb� ��gh
�` b�g g�!�� d�c� �h# �e�����g `� hb� ��]� hg T�i hL�ʝ [b�g e�gh
h� d� hb� T�i h  ����g�_ �hg `�`h#K��abhb 
� gh �d��_d��h  i���a
�� � ` �� �je �gg��� ^�g�L�� �g �de� h��h �g Xigh�^� ʟ����_# "�g
�� hb� _�!���ed��h �` hb�h T�i hʬg ci �ge i_��^� �� hb�g � ��� b�
gh��_ g�^��_ h� ���hb� R Tb��` Xigh�^� X�b� ��]� hgL

�P Tb��_�� !L 
�� �_�� OOʝ �LZL PQ� I�ʝ��J Igh�h� ] ��_^�gh��a �` ^ �d���� h ���gJL
�Q V�`` �� !L W�hʬ� Z�^ʬ# `� ʟ �gb�� T��g^��ig��gg� W�^L� OP� �LZL QO� I�ʝ��J

Igh�h�  i�� ^��`����a hb� g��� � _�gh �]ih��� �`  ���a��ig d�h� ���g �h � gh�h� `�� JL
�� ��h �d�_��� W�^L� !L T�h# �` Z�� ʞ��a�� OPN �LZL Oʝ� I�ʝ��J Ie�i ���h#

�e�����J Idi��^�e��  �ai��h��� �` ]���]�� _gJL
�� U��`` �# �L Zh���� �]gh �^h �` -XVWLFH 5HKQTXLVW DQG ´7KH )UHHGRP RI 6SHHFK

RU RI WKH 3UHVV�ʤ ZZ�
 I�e L ��� ���PJ� bhhegRMMe�e� gLgg �L^�dMg��NMe�e� gL^`dʢ
�]gh �^hʴ�_ʳQʝ�OON ʭbhhegRMMe� d�L^^MPʞ[�K	ʥ\NʮL

�ʝ ��kd�� !L T�h# �` ��!�� � ���^b� �N� ZL ThL �ʝOP I����J Iʟ����_#� XL�
d�c� �h# �e�����J Ie �]�]�� ^�ig� ��  �h����h� #K�  �gh gi�hgJL

�� �dgL `� Y �ge� �h# 
�i�_L !L ���h�� �O� ZL ThL �N�N I����JL
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�g ��� e�a�g hb �iab hb� ��]� hg T�i hʬg `�`h#K��abh ` ��
�je �gg��� 
� gh �d��_d��h �e�����g� � �id]� �` fi�gh���g � �g�R

o V�" b�g hb� ��]� hg T�i h "���_�_ �hg ^��gh�hih�����
e�"� �� hb�g � ���ʢ

o \b� � � hb� d��� e��#� gʢ
o \b� � � hb� ���Ke��#� gʰ hb� ���g "b� b�!� ��hh��  ���

g�# �� gb�e��a hb� ^��h�i g �` hb� `�`h#K��abh ` �� ge��^b
^�g�gʢ

o \b�^b ���� �` ^�g�g ]�gh _�`���g hb� T�i hʬg ci_�^���
eb���g�eb# �� h� dg �` hb�g� ^�g�g �� "b�^b hb� cigh�^�g
!�h�_ h� gigh��� � ` �� �je �gg��� ^���dʢ

o \b�^b ���� �` ^�g�g �g hb� T�i h d�gh b�gh��� h� "b�� �h
^�d�g h� �``� d��a gi^b ^���dgʢ

o ʞ� ��]� ��K^��g� !�h�!� ��]��g b�!� ��#  ��� d�����a
"b�� �h ^�d�g h� �``� d��a � _��#��a � ` �� �je �gg���
^���dʢ W` g�� �� "b�h ���� �` ^�g�g �g hb�h h i�� � ��h h i�ʢ

o \b� � � hb� ��"#� g d�gh ��!��!�_ �� b��e��a h� gb�e�
hb� ��" �` ` �� ge��^b �� hb� � � �` hb� ��]� hg T�i hʢ

o ��_ b�" "��� hb� ��" d���ie �` hb� T�i h I"�hb hb�
�__�h��� �` Xigh�^�g ʟ�!���iab� U� gi^b� ��_ ��  �hhJ
�``�^h hb� `ihi � �` ` �� ge��^b ��"ʢ

W� "b�h `����"g� "� g�h �ih h� ��g"� gi^b fi�gh���g ]�g�_
�� �jh��g�!� � �a����  �g�� ^b ^��^� ���a hb� ��]� hg T�i h ��_
�hg ` �� ge��^b� e �gg� �gg�d]�#� ��_ e�h�h��� ci �ge i_��^�L [b�
_�h� �� hb�g � h�^��  �!��� cigh b�" �de� h��h ` �� �je �gg��� ^���dg
b�!� ]��� �� hb� _�!���ed��h �` hb� �!� ��� ^��gh�hih�����
ci �ge i_��^� �` hb� ��]� hg T�i hL

ʱ ʱ ʱ ʱ

, ZRXOG QHYHU XQGHUHVWLPDWH KLV DELOLW\ WR LQIOXHQFH
SHRSOH� ² -RDQ %LVNXSLF��

X�b� ��]� hg �ggid�_ �``�^� �� Z�eh�d]� �ʝ� ���PL 
�h
h�� ����a �`h� hb�h� hb� ��" ^b��` cigh�^� g�h _�"� `� �� ��h� !��"
"�hb X�`` �# ��g�� �` hb� 
�h����� T��gh�hih����� T��h� L W� hb�

�� �����_ T�����g� $VN WKH $XWKRU� ´0U� (YHU\WKLQJµ³-RDQ %LVNXSLF RQ &KLHI
-XVWLFH -RKQ 5REHUWV� ZT�[�Z���U I�e L ��� ���ʝ� ��R�P ��J� bhhegRMM"""Lg^�hig]��aL^�dM
���ʝM�OM�g�Khb�K�ihb� Kd K�!� #hb��aKc���K]�g�ie�^K��K^b��`Kcigh�^�Kc�b�K �]� hgM
ʭbhhegRMMe� d�L^^MP\�UKʞʝ�UʮL
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^�i g� �` hb�h �j^b��a�� Tb��` Xigh�^� ��]� hg ge��� � ��h �]�ih
`� d� Tb��` Xigh�^� �� gb���R

ʭWʮh"�g cigh �� ʭ�� gb���ʬgʮ ��hi � h� a�h ����a"�hb e��e��L W hb��� hb�h b�_
h�e��#�� �de� h��h  ��� ��b�g�]���h# h� ] ��a hb�T�i h h�a�hb� � h� ^b��a�
hb� "b��� "�# ci_�^��� _�^�g���g "� � �  �!�_ �h� h�  ����# ^ ��h� hb� ��h���
hb�h "� � � � T�i hʡ��h g�de�# �� �gg�d]��a� �` ��_�!�_i�� cigh�^�g L L L Wh
"�g hb� `� ^� �` b�g e� g�����h#L [b�h ��^� �` e �h��g�� hb�h �e����gg ��_
a��� �� h igh"� hb���gg� "� � !� # �de� h��h e� g�����h# h ��hg ��
�� gb���ʬg gi^^�gg L L L L ��

[b�h !� # di^b �ee�� g h� ]� hb� X�b� ��]� hg e� g����
hb�iab� �` ^�i g�� hb�d�hh� �gd� � ^�de��^�h�_ �` ���#]�^�ig� `� d� 
Tb��` Xigh�^��� gb���� ���� ��]� hg� "�g �d�gh� `i� h�^h� �̂��L�N V� ��
h��� hb� g�!��h���hb ^b��` cigh�^� �g !� #di^b ���� hb� `�i hbL

[b� ���ʝʠ���� h� d  �!���g� `� �j�de��� b�" ��]� hg
^b������_ hb�g� ʣ!� # �de� h��h e� g�����h# h ��hgʤ b� g� �_d� �g ��
�� gb���L�O Y� h �` hb�h !�g��� "�g� �� ��]� hgʬg "� _g� ʣa�hh��a g�!��
!�h�g  �hb� hb�� `�!��ʤ�P � a��� �^b��!�_ �� 7UXPS Y� 9DQFH��Q �g "���
�g7UXPS Y�0D]DUV 86$ //&L�� �ih� �g ��]� hgʬgd�c� �h# �e����� ��
(VSLQR]D Y� 0RQWDQD 'HSDUWPHQW RI 5HYHQXH�� I� PʠO 
� gh
�d��_d��h  ���a��� �̂�ig�g ^�g�J ��g�  �!����_� g�d�h�d�g i����d�h#
� ��� i����d�h#digh h��� � ]�^� g��h h� b�" hb� ��" �g gb�e�_L�ʝ

[b�g� h"� g�_�g �` hb� ^b��` cigh�^� ��_ b�g T�i h � �
�j�de��`��_ �� � ���� �` ^�g�g ^��h �� h� hb� d�gg��� �` hb� ��]� hg
T�i hL [big� �� hb� ��]� hg T�i hʬg `�`h#K��abh 
� gh �d��_d��h ` ��
ge��^b ^�g�g I���Qʠ����J� hb�T�i h"�g i����d�ig ��� �# ���Khb� _
�` hb� h�d��ʝ� "b��� � PʠO _�!�g��� �^^i  �_ � fi� h� �` hb� h�d�Lʝ�

W� hb� ��g�� ��h� !��"� ��]� hg ��g� h��� �j^�eh��� h� hb�
e �!����h e �^h�^� �` " �h��a g�e� �h� �e�����gR ʣW hb��� hb�h �!� #
cigh�^� gb�i�_ ]� "�  ��_ �]�ih hb� T�i h �^h��a �g � T�i h ��_
`i�^h�����a �g � T�i h� ��_ hb�# gb�i�_ ��� ]� "�  ��_� "b�� hb�#ʬ �
" �h��a g�e� �h��#� �]�ih hb� �``�^h �� hb� T�i h �g �� ��gh�hih���Lʤʝ�
[b�h ^ ��_ �g ��� hb�h hb� g�!��h���hb ^b��` cigh�^� b�g b��� �_ ��

�� X�`` �# ��g��� 5REHUWV·V 5XOHV� �[��
[WT IX��LM
�]L ����J I`� gh ��h� �h��� ��
� �a����J Ifi�h��a Tb��` Xigh�^� X�b� ��]� hgJ� bhhegRMM"""Lhb��h���h�^L^�dMd�a�k���M
� ^b�!�M����M��M �]� hggK i��gMN�PPPʝM ʭbhhegRMMe� d�L^^M��N
K�PV�ʮL

�N 6HH ��
��ʞ T���W
Z H ʞ��Wʞ Zʟ��	�� [V	 X�ʞU	R �Q ��TVW��	��W�

�	ZZ�
Z ��� ��ʠʝ� I����JL

�O ��g��� VXSUD ��h� ��L
�P ,G�
�Q [ ide !L ���^�� �O� ZL ThL �O�� I����JL
�� [ ide !L ��k� g �Z�� ��Y� �O� ZL ThL ���ʝ I����JL
�� 	ge���k� !L ���hL ʞ�eʬh �` ��!��i�� �O� ZL ThL ��OQ I����JL
�ʝ 6HH LG� �h ���NL
ʝ� 	�abh��� _�^�g���g �` hb� ��]� hg T�i hʬg ` �� �je �gg��� ^�g�g b�!� ]���

i����d�ig `� � h�h�� �` N� e� ^��hL 6HH LQIUD �ee��_�j 	R �����d�ig Xi_ad��hgL
ʝ� 
�i h��� _�^�g���g �` hb� ��]� hg T�i hʬg ` �� �je �gg��� ^�g�g b�!�  �gi�h�_ ��

PʠO ge��hg `� � h�h�� �` �OL� e� ^��hL 6HH LQIUD �ee��_�j UR �ihb� g �` PʠO ���_ �e�����gL
ʝ� ��g��� VXSUD ��h� ��L
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hb� 
� gh �d��_d��h ` �� �je �gg��� ^��h�jhL [big� b�  � ��#
_�gg��hg Ih"� `i�� _�gg��hg �� `�`h#K��abh ^�g�gJ ��_ ����"�g�� b�
g��_�d " �h�g � g�e� �h� �e����� I���# ��^�JL

\b�� ��� ����g �h hb� ^b��` cigh�^�ʬg g�jh��� 
� gh
�d��_d��h �je �gg��� d�c� �h# �e�����g `� hb� T�i h� hb� `�ai �g
e���h h� g�d�hb��a hb�h a�!�g b�g ci �ge i_��^� gh�#��a e�"� R X�b�
��]� hg �g hb�d�� �h hb� ^��h �� ^��h� L ��]� hg b�g �ihb� �_d� �
hb�� h"�^� �gd��# ���_ �e�����g �g ��^b �` b�g ^�����ai�gL T�de� �
hb�h �id]� "�hb hb� WRWDO �` gi^b �e�����g " �hh�� ]# Xigh�^�g
� �#� � U��g]i a� Z�h�d�#� � ��_ ʟ�a�� I��J� � hb� WRWDO `� 
Xigh�^�g Z^����� [b�d�g� ��_ ���h� I�PJ� � �!�� hb� WRWDO `� Xigh�^�g
ʟ����_# ��_ ���h� I�NJLʝN

[b� � �g � ^� h���  �g��!�� �h ��^� eb���g�eb�^�� ��_ h�^h�^���
hb�h �g �h "� � b� �L �ee �j�d�h��# �ʝ e� ^��h �` hb� h�d�� ��]� hg
b�g �gg�a��_ hb� ���_ �e����� h� b�dg��`L 	fi���#  �!�����a� b�
�gg�a��_ hb� ���_ �e����� �� ʝP e� ^��h �` hb� 
� gh �d��_d��h ` ��
�je �gg��� ^�g�g b��_�_ _�"� ]# b�g T�i hL W� �hb� "� _g� hb� � �g
g�d�hb��a VSHFLDO �]�ih hb�g a�� � �` ^�g�g� g�d�hb��a hb�h ge���g
h� � a ��_� !�g��� �` "b� X�b� ��]� hg �g ��_ "b�h b� b�e�g hb�
T�i h ]�� ��a b�g ��d� d�abh ]�  �d�d]� �_ `� _�^�_�g �`h� b�g
T�i h �g  �^��gh�hih�_L

Zi^b  �g��!� �g �ee� ��h �� hb� WHQRU �` b�g ` �� ge��^b
�e�����gR ʣZe��^b �g e�"� `i�L Wh ^�� L L L d�!� ʭe��e��ʮ h� h�� g �`
]�hb c�# ��_ g�  �"� ��_ L L L ��`��^h a ��h e����ʤ �g b� ^�gh �h �� b�g
d�c� �h# �e����� �� 6Q\GHU Y� 3KHOSV�ʝO hb� `i�� �� e �h�gh _�^�g���L
Wh �g ��g� d���`�gh �� hb� VXEVWDQFH ��_ h��� �` b�g �e������ �g
�!�_��^�_ ]# "b�h b� " �h� ��8QLWHG 6WDWHV Y� 6WHYHQV�ʝP ��]��h "�hb
� ��_ h� `� d� Tb��` Xigh�^� �� gb���L W�  �g�gh��a hb� �dei�g� h�
�^^�eh ��" i�e �h�^h�_ ^�h�a� ��g �` ge��^b� ��]� hg _�^�� �_R

�g � ` ��K`���h��a h�gh `� 
� gh �d��_d��h ^�!� �a�� hb�h
g��h��^� �g gh� h���a ��_ _��a� �igL [b� 
� gh �d��_d��hʬg
ai� ��h�� �` ` �� ge��^b _��g ��h �jh��_ ���# h� ^�h�a� ��g �` ge��^b
hb�h gi !�!� �� �_ b�^ ]����^��a �`  ���h�!� g�^��� ^�ghg ��_ ]���`�hgL
[b� 
� gh �d��_d��h �hg��`  �`��^hg � ci_ad��h ]# hb� �d� �^��
e��e�� hb�h hb� ]���`�hg �` �hg  �gh �^h���g �� hb� U�!� �d��h
�ih"��ab hb� ^�ghgL �i T��gh�hih��� `� �^��g�g ��# �hh�deh h�  �!�g�
hb�h ci_ad��h g�de�# �� hb� ]�g�g hb�h g�d� ge��^b �g ��h "� hb �hL
[b� T��gh�hih��� �g ��h � _�^id��h ʣe �g^ �]��a ��d�hg� ��_ _�^�� ��a
hb�h hb�g� ��d�hg d�# ]� e�gg�_ �h e���gi �Lʤ ʝQ

ʝN 6HH LQIUD �ee��_�j TR ��c� �h# �e�����g ]# Xigh�^�L
ʝO Z�#_� !L Yb��eg� PQ� �LZL OON I����JL
ʝP 6HH���h�_ Zh�h�g !L Zh�!��g� PPʝ �LZL OQ� I����J I���d�� ^ i��h# _�e�^h���gJL
ʝQ ,G� �h O�� Ifi�h��a �� ]i # !L ��_�g��� P �LZL I� T ��^bJ �N�� ��� I���NJJL
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W� �hb� "� _g� Tb��` Xigh�^� ��]� hg �g fi�h� �h b�d� �� hb�
b�ig� �` hb� 
� gh �d��_d��hʡ�h �g e� b�eg b�g `�!� �h�
ci �ge i_��h��� _"�����aL

ʱ ʱ ʱ ʱ

,·P SUREDEO\ WKH PRVW DJJUHVVLYH GHIHQGHU RI WKH )LUVW
$PHQGPHQW� 0RVW SHRSOH PLJKW WKLQN WKDW GRHVQ·W TXLWH ILW ZLWK
P\ MXULVSUXGHQFH LQ RWKHU DUHDV� � � � 3HRSOH QHHG WR NQRZ WKDW
ZH·UH QRW GRLQJ SROLWLFV� :H·UH GRLQJ VRPHWKLQJ GLIIHUHQW� :H·UH

DSSO\LQJ WKH ODZ� ² &KLHI -XVWLFH 5REHUWV��

[b�h �g b�" Tb��` Xigh�^� ��]� hg _�g^ �]�_ b�g 
� gh
�d��_d��h !�h��a  �^� _ "b�� b� ��a�a�_ ���d��h ��"
Z^b��� ʞ��� ��_ `� d� �hh� ��# U��� �� ��]� h� U��k���g �� �
^��!� g�h��� �]�ih b�g ci �ge i_��^� �� 
�] i� # �` ���ʝLʝ� W�
hb� ^�i g� �` hb�h ^��!� g�h��� "�hb hb� `� d� �hh� ��# a��� ���
hb� ^b��` cigh�^� gh �gg�_ hb� �de� h��^� �` i����d�h# � ��� 
i����d�h# ^�d]���_ "�hb hb� _�g� �]���h# �` ��  �"�# _ �`h�_
�e�����g _�g�a��_ h� ]�hh� ��gi � ci_�^��� �^^� _Lʝʝ ��]� hg ��g�
]�d����_ hb� _�!�g�!� gh�h� �` �``�� g �� hb� Zie �d� T�i h
^��`� d�h��� e �^�gg ��_ h��� �j^�eh��� h� hb� e �^h�^� �` �g���a
��d����g hb�� !��"g �� ^�g�g � ^��h �!� g��gL��� \�hb b�g
h �_�d� � _�e��d�^#� ��]� hg _�"�e��#�_ hb� �de� h��^� � 
�!�� hb� �^^i �^# �` ʣ��]� ��ʤ � ʣ^��g� !�h�!�ʤ ��]��gL��� ʣWhʬg �
gb� hb��_� � ��h �` e��e�� ig� �h�ʤ b� �deb�g�k�_� ʣhb� e �gg ��
e� h�^i�� � hb�# ig� �h � ��h L L L ]�^�ig� L L L hb�# hb��� �h b��eg
a�h � d�gg�a� �^ �ggL �ih W hb��� �hʬg !� # d�g���_��aLʤ��� [�
���igh �h� hb� e���h� b� ��h�_R ʣW _��ʬh ���" L L L "b� � #�i eih
^��g� !�h�!� � ��]� �� �� hb� 
� gh �d��_d��h � ��Lʤ��N

W� g�d� 
� gh �d��_d��h ` �� �je �gg��� ^�g�g� hb� ^b��`
cigh�^�ʬg "� _g �]�ih i����d�h# ^� h����#  ��a h i�L [���� `� 
�j�de��� hb� i����d�ig ci_ad��h �` hb� T�i h �� 0F&XOOHQ Y�

ʝ� �e �� V�`�� � +RQRUDEOH -RKQ *� 5REHUWV� -U�� &KLHI -XVWLFH RI WKH 8QLWHG
6WDWHV� 6SHDNV DW %HOPRQW 8QLYHUVLW\� �	���
[ �
W�L I
�]L �� ���ʝJ� bhhegRMM��"gL
]��d��hL�_iMb��� �]��Kc�b�KaK �]� hgKc K^b��`Kcigh�^�K�`Khb�Ki��h�_Kgh�h�gKge���gK�hK
]��d��hKi��!� g�h#M ʭbhhegRMMe� d�L^^MP�V�K
X��ʮL

ʝ� ,G�
ʝʝ ���d��h ���!� g�h#� $ &RQYHUVDWLRQ ZLWK &KLHI -XVWLFH -RKQ 5REHUWV� ���[��	

I
�]L �� ���ʝJ� bhhegRMM"""L#�ihi]�L^�dM"�h^bʢ!ʳjK�!��O_Q�� I��gh !�g�h�_ ʞ�^L �ʝ� ����J�
��� ,G�
��� V�`�� � VXSUD ��h� ʝ�L
��� ���d��h ���!� g�h#� VXSUD ��h� ʝʝL
��N ,G�
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&RDNOH\���O � ^��h �!� g��� �]� h��� ^����^ e �h�gh ^�g�ʡ`�" ��
hb� e �gg � ei]��^ `� �g�" hb�h ʝʠ� ci_ad��hL��P [ i� h� b�g
���d��h ��" Z^b��� gh�h�d��hg� ��]� hgʬg d�c� �h# �e����� "�g
_ �`h�_ ��  �"�#� ^� �`i� ��h h� ^ �gg � ^� h��� _�^h ���� ����L �#
hb� d��gi � �` hb� ci_ad��h  ��^b�_ �� hb� 0F&XOOHQ ^�g��
hb� � "�g �� ��]� ��K^��g� !�h�!� _�!�_�L

\b�� ��� ����g ]�#��_ hb� ci_ad��h �� hb�h ^�g��
b�"�!� � hb� ��]� ��K^��g� !�h�!� _�!�_� �g fi�h� �ee� ��hL W� �
g�e� �h� �e����� ^��^i  ��a �� hb� ci_ad��h� Xigh�^� Z^����
Ic����_ ]# Xigh�^�g ʟ����_# ��_ [b�d�gJ h��� gb� e �j^�eh���R

[�_�#ʬg �e����� ^�  ��g `� "� _ hb�gT�i hʬg e �^h�^� �` a�!��a �]� h���K
 �abhg �_!�^�h�g � e�gg"b�� �h ^�d�g h� giee �gg��a hb� ` ��Kge��^b  �abhg
�` hb�� �ee����hgL [b� � �g �� ��h� ��# g�e� �h�� �] �_a�_ �_�h��� �` hb�

� gh �d��_d��h �ee��^�]�� h� ge��^b �a���gh �]� h���L��Q

Xigh�^� Z^���� hbig i a�_ hb�h +LOO Y� &RORUDGR��� ]� �!�  i��_ ��_
hb�h � gh �^h g^ ih��# gh��_� _ ]� �ee���_ �� �]� h��� ^����^ e �h�gh
^�g�gL��� ��_ Xigh�^� ���h� ��g� !��^�_ b�g ge�^��� ^��^� �gL��ʝ

[b� 0F&XOOHQ ^�g� "�g i�igi�� `� h"�  ��g��gR I�J �hg
ci_ad��h "�g i����d�igʰ ��_ I�J hb� e �d� # _�!�_� "�g ��h hb�
h �_�h����� ��]� ��K^��g� !�h�!� ge��h g��� �� hb� ^�de��a� `����^�
_�^�g���g� ]ih  �hb� ]�h"��� hb� ^b��` cigh�^� ��_ g�d� �` b�g d� �
^��g� !�h�!� ] �hb �� "b� `��h hb� ^b��` _�_ ��h a� `� ���iab ��
gh ����a _�"� hb� ��"L V��^�� i����d�h# b�g �hg _�^h ���� e �^�L W�
� ^�g� ]�`� � hb� T�i h �� hb� ���ʝʠ���� h� d� 3ULFH Y� &LW\ RI
&KLFDJR���� hb� T�i h b�_ h� _�^�_�"b�hb� �h gb�i�_  �^��g�_� +LOO
�� ��abh �` �hg ��h� !����a _�^�g���g ��5HHG Y� 7RZQ RI *LOEHUW��� ��_
0F&XOOHQL [b� cigh�^�g _�^����_ hb� ��!�h�h���ʰ ^� h�� � �"�g _����_L

��O �^Ti���� !L T�����#� P�N �LZL OQO� OQ� I���OJ I��!���_�h��a �� 
� gh
�d��_d��h a �i�_g � gh�h� gh�hih� hb�h e �b�]�h�_ ����j�deh e� g��g ` �d ��h� ��a �
ei]��^ "���"�# "�hb�� hb� h#K`�!� `��h �` �� ��h ��^� h� �� �]� h��� ^����^JL

��P 6HH� H�J�� U�  �hh 	eeg� ,Q $ERUWLRQ &DVH� 6XSUHPH &RXUW $VNV� +RZ )DU LV ��
)HHW"�ʤ �[��
[WT IX��L �P� ���OJ� bhhegRMM"""Lhb��h���h�^L^�dM��h�����M� ^b�!�M���OM��M��K
�]� h���K^�g�Kgie �d�K^�i hK�g�gKb�"K`� K�gKNPK`��hM��N��PM ʭbhhegRMMe� d�L^^M�X��Kʧ\ʝ\ʮ
I��h��a �b��_ �` hb� 0F&XOOHQ _�^�g��� hb�h hb� T�i h "�i�_ ʣ�����# gh ��� _�"� ʭhb�
gh�h�ʮʬg ʯ]i``� k���ʬ ��"ʤJ�

��Q 0F&XOOHQ� P�N �LZL �h Oʝ� IZ^����� XL� ^��^i  ��a �� ci_ad��hJ I`� gh ^�h��a
V��� !L T��� �_�� PN� �LZL ��N I����Jʰ hb�� ^�h��a ��_g�� !L \�d��ʬg V���hb Th L� W�^L�
P�� �LZL �PN I�ʝʝOJJL

��� V��� !LT��� �_��PN��LZL��N��NOʠNP I����J Iieb��_��a gh�h� gh�hih� hb�h e �b�]�h�_
e �h�gh��a� ^�i�g����a� � �_i^�h��� "�hb�� ��� bi�_ �_ `��h �` � b���hb ^� � `�^���h# ��h ��^�JL

��� 0F&XOOHQ� P�N �LZL �h P�P IZ^����� XL� ^��^i  ��a �� ci_ad��hJL
��ʝ ,G� �h P�� I���h�� XL� ^��^i  ��a �� ci_ad��hJ I_�geih��ad�c� �h#ʬg ^��^�ig��� hb�h

hb� ^b�����a�_ gh�hih� "�g !��"e���h ��ih ��JL
��� Y �^� !L T�h# �` Tb�^�a�� �O� ZL ThL ��P I����J Id�dLJ I
�L ��K�P�QJ� GHQ\LQJ FHUW�

WR ʝ�P 
LN_ ���� I�hb T� L ���ʝJL
��� ���_ !L [�"� �` U��]� h� P�Q�LZL �PP� ���ʠ�N I���PJ I��!���_�h��a h�"� � _����^�

hb�h �de�g�_ d� � gh ��a��h  �fi� �d��hg �� h�de� � # _� �^h����� g�a�g hb�� �hb� g�a��a�
^�h�a� ��g��_g�hh��agh �^h g^ ih��#�g gh��_� _�`  �!��" `� ^��h��hK]�g�_ge��^b �gh �^h���gJL
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���hb� ��_�^�h� �` � ^��g� !�h�!�K��]� �� _�!�_� �g hb�g `�^hR
hb� ���_ �ihb� g �� hb� ����ʬg gb� � �` hb� T�i hʬg `�`h#K��abh ` ��
ge��^b �e�����g "� � ʣ^��g� !�h�!�gʤʡhb� ^b��` cigh�^� `����"�_ ]#
Xigh�^�g ���h� ��_ ʟ����_#L��� 
�h i�h�� hb� ����ʠ���ʝ T�i h h� d
b�_ hb� ʣ��]� ��ʤ Xigh�^� 	���� ʟ�a�� �!� ]��� �gg�a��_ �d�c� �h#
�e�������N �� gi^b ^�g�g Ihb�h �g ���d�c� �h# �e����� �ih �` hb� hb� h#K
h"� ^�g�g gb� e� h�^�e�h�_ ��JL

��!��a `� "� _� �hd�# ]� g�d�hb��a �` � Z�g#eb��� h�g� `� 
hb� ^b��` cigh�^� h� g�^i � i����d�h# � ��� i����d�h# �� � ` ��
ge��^b ^�g�� � �!��  ��^b hb� �ʠ� d� a�� b� _�g� �gL [b�g �g
�ge�^����# g� a�!�� g�d� �` hb� ^�g�g hb�h b�!� ^�d� h� ]� ���"� �g
b���d� �g �` hb� ��]� hg T�i hL [b�� �a���� "b�� �h ^�d�g h� hb�

� gh �d��_d��h� i����d�h# g�d�h�d�g ` igh �h�g hb�  ����k�h���
�` hb�g� �]c�^h�!�g hb�h X�b� ��]� hg !��"g �g ^��h �� h� b�g ` ��
ge��^b ci �ge i_��^�L

WWL ��	��W	\

$� 'LYLVLYH 'LYLGHV

,W GRHVQ·W ERWKHU PH LQ WKH OHDVW WKDW RXU RSLQLRQV DUH FULWLFL]HG�
7KH\ VKRXOG EH LI SHRSOH WKLQN WKH\ DUH ZURQJ�

² &KLHI -XVWLFH 5REHUWV���

Tb��` Xigh�^� ��]� hg ge��� hb�g� "� _g �� b�g ^b� �^h� �gh�^
^��dd���� _i ��a hb� ^�i g� �` b�g _�g^igg���"�hbʞ���U��k���gL
�ih hb�h ^��d �j�ghg �� hb� `�^� �` gh ����a�# _�!� a��h ��h���g �]�ih
hb�  ��� �` hb� 
� gh �d��_d��h �� �i ^��gh�hih����� _�d�^ �^#L

��� �` hb� ^b��` cigh�^�ʬg ^�����ai�g `�i�_ b�g i�_� gh��_��a
�` hb� 
� gh �d��_d��h ��_ hb�g� �` b�g ^��g� !�h�!� ^�����ai�g
h �i]���a�# ʣ" ��aLʤ��P W� �  �]igh _�gg��h �� -DQXV Y� $)6&0(�
&RXQFLO ��� � PʠO  i���a �� � ei]��^ g�^h� i���� `��g ^�g�� Xigh�^�
ʟ�a�� Ic����_ ]# b� ��]� �� ^�����ai�gJ _�^�� �_ hb�h hb� d�c� �h#
"�g ai��h# �` ʣ"��e���k��a hb� 
� gh �d��_d��h� �� � "�# hb�h
i����gb�g ci_a�g� ��"��_ �� hb� `ihi �� h� ��h� !��� �� �^���d�^ ��_
 �ai��h� # e���^#Lʤ��Q \� g� gh���� gb� � ai�_� ʣʭ_ʮ�e� hi �g ` �d VWDUH
GHFLVLV � � giee�g�_ h� ]� ʯ�j^�eh����� �^h���ʭgʮʬ _�d��_��a ʯge�^���
cigh�`�^�h����ʬʡ]ih hb� d�c� �h# �``� g ��hb��a ���� hb�h b� �Lʤ���

��� 6HH LQIUD �ee��_�j TR ��c� �h# �e�����g ]# Xigh�^�L
��N W��^i !L � i��hh�� �Nʝ ZL ThL ��ʝO� ��ʝ� I���ʝJL
��O ���d��h ���!� g�h#� VXSUD ��h� ʝʝL
��P X��ig !L �dL 
�_ʬ� �` Zh�h�� T�h#L� H �i�L 	degL� T�i�^�� N�� �N� ZL ThL �OO��

�OʝO I����J Iʟ�a��� XL� _�gg��h��aJ Iʣ[b� d�c� �h# a��g " ��a �h �!� # hi �LʤJL
��Q ,G� �h �P��L
��� ,G� Ig�^��_ ��h� �h��� �� � �a����J I^�h�h��� �d�hh�_JL
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�g hb� T�i hʬg ��]� �� "��a !��"�_ �h� gi^b ʣ"��e���k��aʤ
"�g e� h�^i�� �# �ee� ��h �� ^�de��a� `����^� ^�g�gL �` hb� ��abh
gi^b ^�g�g _�^�_�_ ]# hb� ��]� hg T�i h� `�!� "� �  ��_� �_ ]# �
PʠO !�h�� ��� ]# � QʠN !�h�� ��_ h"� ]# � i����d�ig !�h�L��� [b�
_�!�_�_ ^�g�g ^ih ����a ʣ��]� ��K^��g� !�h�!�ʤ ����gL W� b�g _�gg��h
�� ��� �` hb�g� ]�_�# _�!�_�_ ^�g�g� 0F&XWFKHRQ Y� )(&���ʝ Xigh�^�
� �#� "�g i�igi���# ` ���R

[�_�# � d�c� �h# �` hb� T�i h �!�  i��g ʭhb�ʮ b��_��a ʭ�� %XFNOH\ Y�
9DOHRʮL Wh �g " ��a h� _� g�L Whg ^��^�ig���  �ghg ie�� �hg �"�� ��h �  �^� _K
]�g�_� !��" �` hb� `�^hgL Whg ��a�� ����#g�g �g `�i�h#R Wh d�g^��gh i�g hb�
��hi � �` hb� ^�de�h��a ^��gh�hih����� ��h� �ghg �h gh���L Wh i�_� gh�h�g hb�
�de� h��^� �` e �h�^h��a hb� e���h�^�� ��h�a �h# �` �i a�!� �d��h��
��gh�hih���gL Wh ^ ��h�g � ���eb��� hb�h "��� ����" � g��a�� ��_�!�_i�� h�
^��h �]ih� d������g �` _���� g h� � e���h�^�� e� h# � h� � ^��_�_�h�ʬg
^�de��a�L [���� h�a�hb� "�hb &LWL]HQV 8QLWHG Y� )HGHUDO (OHFWLRQ
>&RPPLVVLRQ@� h�_�#ʬg _�^�g��� �!�g^� �h�g �i 
�h���ʬg ^�de��a� `����^�
��"g� ���!��a �  �d���h ��^�e�]�� �` _�����a "�hb hb� a �!� e �]��dg �`
_�d�^ �h�^ ��a�h�d�^# hb�h hb�g� ��"g "� � ��h��_�_ h�  �g��!�L���

�g `� &LWL]HQV 8QLWHG� hb� T�i h "�g g� ]�_�# _�!�_�_ hb�h
Xigh�^� Zh�!��g `��h ^�de����_ h� _ �`h � N����OK"� _ _�gg��hL���
W� �� �e����� c����_ ]# Xigh�^�g U��g]i a� � �#� � ��_
Z�h�d�#� � Zh�!��g " �h�R ʣ[b� T�i hʬg  i���a hb ��h��g h�
i�_� d��� hb� ��h�a �h# �` ���^h�_ ��gh�hih���g �^ �gg hb� 
�h���L
[b� e�hb �h b�g h���� h�  ��^b �hg �ih^�d� "���� W `�� � _� _�d�a�
h� hb�g ��gh�hih���Lʤ���

�d��a �hb� g� Y �`�gg� 	 "�� Tb�d� ��g�# b�g �^b��_
hb�g !��"R ʣ\b�� �h ^�d�g h� ` ��_�d �` ge��^b� hb� ��]� hg
T�i h b�g ]��� !� # di^b � ^��g� !�h�!� ^�i hL W hb��� #�i ^��
i�_� gh��_ "b�h hb� ��]� hg T�i h b�g _��� "�hb  �a� _ h� ` ��
ge��^b ]# cigh `�^ig��a �� h �_�h������ ^��h�de� � #�
^��g� !�h�!� �_����a#Lʤ��N

�g � ^��gg �` ` �� ge��^b ^�g�g� `�" �` ��# b�!� e �!��d� �
_�!�g�!� hb�� hb� ^�de��a� `����^� ���gL [b�� �a���� hb� !�h�g ��
� !� ��h# �` �hb� �de� h��h 
� gh �d��_d��h ^�g�g  �!��� �
gb� e�# _�!�_�_ T�i h� igi���# ge��h ����a ��]� ��K^��g� !�h�!�
����gL 
� �j�de��R

��� 6HH LQIUD �ee��_�j ʟR T�g�g � a���k�_ ]# [�e�^� T�de��a� 
����^�L
��ʝ �^Tih^b��� !L 
�_L 	��^h��� T�ddʬ�� P�� �LZL ��P I���OJ Ie�i ���h# �e�����JL
��� ,G� �h �NN I� �#� � XL� _�gg��h��aJ I^�h�h��� �d�hh�_JL
��� T�h�k��g ���h�_ !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL N��� NʝQʠO�ʝ I����J

IZh�!��g� XL� _�gg��h��aJL
��� ,G� �h NʝQL
��N 	 "�� Tb�d� ��g�#� 7KH 5REHUWV &RXUW DQG )UHHGRP RI 6SHHFK� QN


	ʞL T���Tʬ
Z �LXL P�ʝ� P�� I����JL
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o U�!� �d��h �de��#�� ge��^bR *DUFHWWL Y� &HEDOORV
IPʠOJʰ��O

o Zhi_��h ge��^bR0RUVH Y� )UHGHULFN IPʠOJʰ��P
o ����� `��gR+DUULV Y� 4XLQQ IPʠOJʰ��Q
o ʣY �K��`�ʤ ^��h� g H ^�de����_ ge��^bR1,)/$ Y� %HFHUUD

IPʠOJʰ ��_ ���

o Zh�h� �^h��� H ` �� �je �gg���R0DQKDWWDQ &RPPXQLW\
$FFHVV &RUSRUDWLRQ Y� +DOOHFN IPʠOJ���

��]� hg "�g �� hb� ^��g� !�h�!� d�c� �h# �� ��� �` hb�g� ^�g�gL

%� ([FHSWLRQDO )UHHGRP"

Y �`�gg� X��� U� � b�g ^�  �^h�# �]g� !�_ hb�h hb�
��]� hg T�i h b�g _�^����_ h� ^ ��h� ��" �j^�eh���g h� hb� 
� gh
�d��_d��hʬg ` �� �je �gg��� ^��ig�gL��ʝ [b� ��]� hg T�i h b�g
_�^�g�!��#  �c�^h�_ gi^b �j^�eh���g ��_ d�_� �h fi�h� ^��� hb�h
��# e �e�g�_ ��" ���ge��^b ^�h�a� # "�i�_ b�!� � gh��e ieb���
^��d] h� ^��fi� L T�h�a� �^�� ^�g�g �� e���h ��^�i_�R

I�J 8QLWHG 6WDWHV Y� 6WHYHQVʰ�N�
I�J 6Q\GHU Y� 3KHOSVʰ�N�
INJ %URZQ Y� (QWHUWDLQPHQW 0HUFKDQWV $VVRFLDWLRQʰ�N�

��_
IOJ 8QLWHG 6WDWHV Y� $OYDUH]L�NN

W� hb�g ge� �h� Tb��` Xigh�^� ��]� hgʬg d�c� �h# �e����� ��
6WHYHQV _�^����_ h� ʣ^� !� �ih ` �d hb� 
� gh �d��_d��h ��#
��!�� �j^�eh���Lʤ�NO [� ] ��a hb� e���h b�d�� b� �__�_R ʣ
�
^�h�a� �^�� �j^�eh��� h� hb� 
� gh �d��_d��h �ee���g b� �L

��O U� ^�hh� !L T�]����g� PO� �LZL O�� I���QJ Iʟ����_#� XL� c����_ ]# ��]� hg�
TLXL� Z^����� [b�d�g� H ���h�� XXL� d�c� �h# �e�����JL

��P �� g� !L 
 �_� �^�� PP� �LZL NʝN I����J I��]� hg� TLXL� c����_ ]# Z^�����
ʟ����_#� [b�d�g� H ���h�� XXL� d�c� �h# �e�����JL

��Q V�  �g !L ʲi���� P�N �LZL Q�Q I���OJ I���h�� XL� c����_ ]# ��]� h� TLXL� Z^�����
ʟ����_#� H [b�d�g� XXL� d�c� �h# �e�����JL

��� 
�hʬ� W�ghL �` 
�dL H ��`� �_!�^gL !L ��^�  �� �N� ZL ThL �NQ� I����J I[b�d�g�
XL� c����_ ]# ��]� hg� TLXL� ʟ����_#� ���h�� H U� gi^b� XXL� d�c� �h# �e�����JL

��� ���b�hh�� Tdh#L �^^�gg T� eL !L V����^�� �Nʝ ZL ThL �ʝ�� I���ʝJ
Iʟ�!���iab� XL� c����_ ]# ��]� hg� TLXL� [b�d�g� ���h�� H U� gi^b� XXL� d�c� �h# �e�����JL

��ʝ X��� �L U� �� )UHH 6SHHFK 0DWWHUV� 7KH 5REHUWV &RXUW DQG WKH )LUVW
$PHQGPHQW� �P XL�L H Y��ʬ� QN� QO I���QJL

�N� ���h�_ Zh�h�g !L Zh�!��g� PPʝ �LZL OQ� I����J I�d�a�g �` ���d�� ^ i��h#JL
�N� Z�#_� !L Yb��eg� PQ� �LZL OON I����J I`i�� �� e �h�ghgJL
�N� � �"� !L 	�hL �� ^bgL �ggʬ�� PQO �LZL ��Q I����J I!�����h !�_�� a�d�gJL
�NN ���h�_ Zh�h�g !L ��!� �k� PQ� �LZL ��ʝ I����J I`��g� ge��^bJL
�NO 6WHYHQV� PPʝ �LZL �h O��L
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[b�g� �j^�eh���g � � ��d�h�_ h� ʭ�ʮ `�abh��a "� _g� ʭ�ʮ �]g^���h#�
��_ ʭNʮ ^b��_ e� ��a �eb#� ��_ hb�# gb�i�_ ��h ]� �jh��_�_Lʤ�NP

����"�g�� ��]� hg ]ihh �gg�_ hb�h e���h �� b�g d�c� �h#
�e����� �� 6Q\GHU Ihb� d���h� # `i�� �� e �h�gh ^�g�J _�ge�h� Xigh�^�
���h�ʬg ���� _�gg��h hb�h ]�a�� "�hb hb� `����"��a ���ai�a�R ʣ�i 
e �`�i�_ ��h����� ^�dd�hd��h h� ` �� ��_ �e�� _�]�h� �g ��h �
��^��g� `� hb� !�^��ig !� ]�� �gg�i�h hb�h �^^i  �_ �� hb�g ^�g�Lʤ�NQ
Xigh�^� ʟ����_# "�g �� ]�� _ "�hb hb� ��]� hg e �e�g�h��� "b���
�� $OYDUH] Ihb� gh���� !��� ^�g�J� b� _�^�� �_R ʣT��h��hK]�g�_
 �gh �^h���g �� ge��^b b�!� ]��� e� d�hh�_ ���# `� � IHZ b�gh� �^
^�h�a� ��g �` ge��^b� ��^�i_��a ��^�h�d��h� �]g^���h#� _�`�d�h����
ge��^b ��h�a �� h� ^ �d���� ^��_i^h� g�K^����_ ʯ`�abh��a "� _g�ʬ ^b��_
e� ��a �eb#� ` �i_� h i� hb ��hg� ��_ ge��^b e �g��h��a g�d� a �!�
��_ �dd����h hb ��h hb� U�!� �d��h b�g hb� e�"� h� e �!��hLʤ�N�
V� hb�� �__�_R ʣ�]g��h ` �d hb�g� `�" ^�h�a� ��g "b� � hb� ��"
����"g ^��h��hK]�g�_  �ai��h��� �` ge��^b �g ��# a��� ��
�j^�eh��� h� hb� 
� gh �d��_d��h `� `��g� gh�h�d��hgLʤ�N� V� �
�a���� Xigh�^� ���h� h��� �j^�eh���R ʣhb� T�i h ] ���g gb� e�#
` �d � ���a ���� �` ^�g�g  �^�a��k��a hb�h hb�  �abh h� ` �� ge��^b
_��g ��h e �h�^h `��g� `�^hi�� gh�h�d��hg hb�h ��`��^h  ��� b� d
��_ g� !� �� ��a�h�d�h� ��h� �ghLʤ�Nʝ 
�����#� Xigh�^� Z^����
��_� g�_ hb� ��K��"K�j^�eh���g _�^h ��� "b�� �� (QWHUWDLQPHQW
0HUFKDQWV Ihb� !�����h !�_�� a�d�g ^�g�J b� " �h� hb� � � � �
`�" �j^�eh���g hb�h ʣ �e �g��h ʯ"���K_�`���_ ��_ ��  �"�#
��d�h�_ ^��gg�g �` ge��^bLʬʤ�O�

Z� hb� � hb� ��" gh��_g� � g��dg h� gh��_� ��g�`� �g
�j^�eh���g h� hb� 
� gh �d��_d��h a�ʡ�� ��" �j^�eh���gL
�� ��!� � hb� � � � ���# � ʣ`�"ʤ �j^�eh���g hb�h �ee�# "b��
_�^�_��a 
� gh �d��_d��h ` �� �je �gg��� ^�g�gL W�g�`� �g hb�g
_�^h ��� �g ^��^� ��_� b�"�!� � hb� ��]� hg T�i hʬg ^��gh�hih�����
b��_�"� � digh ]� g��� d� � �g �ge� �h����� hb�� `�^hi��L [b�
h ihb �g hb�h hb� � � � �� `�"� hb�� `� h#K��abh �j^�eh���g h� hb�

� gh �d��_d��hʬg ` �� ge��^b ci �ge i_��^�� �!� #hb��a  ��a��a
` �d ]��^�d���� ] �]� #� ��_ ��g�_� h �_��a h� e� ci �_ ��_
e��a�� �k�_ �je �gg��� h� ʣ^� h��� ���_g �` h���d� ��h��aLʤ�O�

�NP ����h�h��� h� 8QLWHG 6WDWHV Y� 6WHYHQV� X�Z[W�� bhhegRMMgie �d�Lcigh��L^�dM
^�g�gM`�_� ��MigMPPʝMOQ�M ʭbhhegRMMe� d�L^^M�Q	TKY	T�ʮ�

�NQ 6Q\GHU� PQ� �LZL �h OQN I���h�� XL� _�gg��h��aJL
�N� $OYDUH]� PQ� �LZL �h ��ʝL
�N� ,G� �h ���L
�Nʝ ,G� �h �Nʝ I���h�� XL� _�gg��h��aJL
�O� � �"� !L 	�hL �� ^bgL �ggʬ�� PQO �LZL ��Q� �ʝ� I����J Ifi�h��a Tb�e���g�# !L


�" V�degb� �� N�P �LZL PQ�� P�� I�ʝO�JJL
�O� �����_ ʟL�L T�����g� ([FHSWLRQDO )UHHGRP³7KH 5REHUWV &RXUW� WKH )LUVW

$PHQGPHQW� DQG WKH 1HZ $EVROXWLVP� �Q ���L �L �	�L O�ʝ� O��ʠ�� I����M���NJL
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[b� � �g � gh ��a� h"�gh �� ��� �` hb�g� ��d��#� b�" hb� T�i h
_�!�_�gL V� �� hb� T�i h _��g ��h _�!�_� ����a ��]� ��K^��g� !�h�!�
����gL �� hb� ��]� �� g�_� �` hb� _�!�_�� hb� � � � !� ��ig fi���`#��a
gh�h�d��hg ]# Xigh�^� � �#� Ihb� fi��h�gg��h��� ]����^� J�O� �g
�je �gg�_ �� b�g g�e� �h� ^��^i  ��^� �� $OYDUH] ��_ b�g _�gg��h ��
(QWHUWDLQPHQW0HUFKDQWVL�ON �� hb� ^��g� !�h�!� g�_� �` hb� _�!�_��
Xigh�^� ���h� b�g e �!�� h� ]� �fi���# i�^�d`� h�]�� "�hb hb�
^�h�a� �^�� �de� �h�!� ����i�^�_ �� 6WHYHQV ��_ ��_� g�_
��g�"b� �ʡhb� � � � b�g _�gg��hg �� 6WHYHQV ��_ $OYDUH] ��_ b�g
^��^i  ��a �e����� �� (QWHUWDLQPHQW 0HUFKDQWVL�OO

Zh ��a� gh��� �g hb� `�^h hb�h hb� ^b��` cigh�^� c����_
Xigh�^� ���h�ʬg �e����� �� (QWHUWDLQPHQW 0HUFKDQWV� W� hb�h
^��^i  ��^� �� hb� ci_ad��h� Xigh�^� ���h� _�^�� �_R

W� ^��g�_� ��a hb� �ee��^�h��� �` i�^b��a��a ^��gh�hih����� e ��^�e��g
h� ��" ��_  �e�_�# �!��!��a h�^b����a#� hb�g T�i h gb�i�_ e �^��_
"�hb ^�ih���L \� gb�i�_ d��� �!� # �``� h h� i�_� gh��_ hb� ��"
h�^b����a#L \� gb�i�_ h��� ��h� �^^�i�h hb� e�gg�]���h# hb�h
_�!���e��a h�^b����a# d�# b�!� �de� h��h g�^��h�� �de��^�h���g hb�h
"��� ]�^�d� �ee� ��h ���# "�hb h�d�L \� gb�i�_ ��h cide h� hb�
^��^�ig��� hb�h ��" h�^b����a# �g `i�_�d��h���# hb� g�d� �g g�d�
��_� hb��a "�hb "b�^b "� � � `�d���� � ��_ "� gb�i�_ ��h b�gh��#
_�gd�gg hb� ci_ad��h �` ��a�g��h� g� "b� d�# ]� �� � ]�hh� e�g�h���
hb�� "� � � h� �gg�gg hb� �de��^�h���g �` ��" h�^b����a#L [b� �e�����
�` hb� T�i h �jb�]�hg ���� �` hb�g ^�ih���L�OP

�g �` hb�g "� � ��h ���iab� ^��g�_� hb� ����ie ��
(QWHUWDLQPHQW0HUFKDQWVR Xigh�^� Z^����" �h� hb�d�c� �h# �e������

�O� 6HH JHQHUDOO\ X� �d� �L ��  ��� 7KH (OHFWURQLF 0HGLD DQG WKH )OLJKW IURP )LUVW
$PHQGPHQW 'RFWULQH� -XVWLFH %UH\HU·V 1HZ %DODQFLQJ $SSURDFK� N��L�WTVL XL�L �	
��� ���
I�ʝʝ�J I�je������a Xigh�^� � �#� ʬg ]����^��a �ee ��^b �� 
� gh �d��_d��h ^�g�g ��_
^��h �gh��a hb� �ee ��^b �a���gh hb� T�i hʬg h �_�h����� d�hb�_���a#JL

�ON $OYDUH]� PQ��LZL �h �N�ʠNʝ� �N�ʠNN I� �#� � XL� ^��^i  ��a �� ci_ad��hJ IʣWdigh
^��^�_� L L L hb�h hb�g T�i h b�g ` �fi��h�# g��_ � �de���_ hb�h `��g� `�^hi�� gh�h�d��hg ��c�#
��hh�� 
� gh �d��_d��h e �h�^h���L �ih hb�g� ci_�^��� gh�h�d��hg ^����h ]�  ��_ h� d��� ʯ��
e �h�^h��� �h ���Lʬ 
��g� `�^hi�� gh�h�d��hg ^�� g� !� ig�`i� bid�� �]c�^h�!�g L L L Lʤ I^�h�h���g
�d�hh�_JJʰ(QW�0HUFKV�� PQO�LZL �h �P� I� �#� � XL� _�gg��h��aJ Iʣ�ih "b�h g��g� _��g �h d���
h� `� ]�_ g�����a h� � �NK#�� K��_ ]�# � d�a�k��� "�hb �� �d�a� �` � �i_� "�d��� "b���
e �h�^h��a � g��� h� hb�h �NK#�� K��_ �` �� ��h� �^h�!� !�_�� a�d� �� "b�^b b� �^h�!��#� ]ih
!� hi���#� ]��_g ��_ a�ag hb� "�d��� hb�� h� hi �g ��_ ����g b� ʢ L L L [b�g ���d��# �g ��h
^�de����_ ]# hb� 
� gh �d��_d��hL Wh _�g�ee�� g ��^� ���  �^�a��k�g hb�h �jh �d� !�����^��
"b� � ��h� �^h�!�� ��_ZLWKRXW OLWHUDU\� DUWLVWLF� RU VLPLODU MXVWLILFDWLRQ� ^�� e �!� �h ���gh �g�
�` ��h d� �� b� d`i� h� ^b��_ �� �g eb�h�a �ebg �` �i_�h#LʤJL

�OO 6WHYHQV� PPʝ �LZL �h O��� O��ʠʝʝ� OʝN I���h�� XL� _�gg��h��aJ Iʣ[b� 
� gh
�d��_d��h e �h�^hg ` ��_�d �` ge��^b� ]ih �hd�gh ^� h����# _��g ��h e �h�^h !�����h ^ �d����
^��_i^h� �!�� �` ��a�a�_ �� `� �je �gg�!� ei e�g�gLʤJʰ$OYDUH]� PQ� �LZL �h �NʝʠPP� �P� I���h��
XL� ^��^i  ��aJ Iʣ��� �` hb�g� e ��`  �fi� �d��hg ���!�h�]�# b�!� hb� �``�^h �` ] ��a��a g�d�
`��g� `�^hi�� gh�h�d��hg "�hb�� hb� e �h�^h��� �` hb� 
� gh �d��_d��h� ]ih hb�g �g cigh�`��_ ��
� _� h� e �!��h hb� ^b�����a �` �hb� � !��i�]�� ge��^bLʤJʰ (QW� 0HUFKV�� PQO �LZL �h ��Pʠ��
I���h�� XL� ^��^i  ��a �� ci_ad��hJL

�OP (QW� 0HUFKV�� PQO �LZL �h ��Q I���h�� XL� c����_ ]# ��]� hg� TLXL� ^��^i  ��a
�� ci_ad��hJL
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c����_ ]# Xigh�^�g ʟ����_#� U��g]i a� Z�h�d�#� � ��_ ʟ�a��
IXigh�^�g [b�d�g ��_ � �#� `���_ _�gg��h��a �e�����gJL�OQ [b�h
d���g hb� ��K��"K�j^�eh���g _�^h ��� gh��� b�_ `�!� !�h�g "b���
Xigh�^� Z^���� "�g �� hb� T�i h �!�� ZLWKRXW hb� !�h� �` hb�
^b��` cigh�^�L

��� �` hb�g ^���g h� d��_ g�d�hb��a Xigh�^� V��d�g " �h� ��
� �ʝ�� +DUYDUG /DZ 5HYLHZ � h�^��R ʣT� h�hi_� �g ��h hb� h�gh �`
^� h���h#L \� b�!� ]��� ^�^�Kgi � �` d��# hb��ag hb�h "� � ��h
g�Lʤ�O� [b�g d�j�d ]# hb� e�h� �` �i d�_� � ` �� ge��^b
ci �ge i_��^� d�# "��� `��_ g�d� �ee��^�]���h# h� hb� ��K��"K
�j^�eh���g h���h �` hb� ��]� hg T�i hʬg 
� gh �d��_d��h
ci �ge i_��^�L \b�hb� hb� _�^h ��� "��� gi !�!� _�e��_g ��R

I�J "b�hb� hb� ��]� hg T�i h �!�  �^�a��k�g hb�
�id� �ig �j^�eh���g h� hb� 
� gh �d��_d��h ����
�` ` �� ge��^b ^�g�gʰ

I�J hb� !�h�g �` Xigh�^�g U� gi^b� ʟ�!���iab� ��_
��  �hhʰ ��_

INJ hb� "�����a��gg �` hb� ^b��` cigh�^� ��_ `�i �` b�g
^�����ai�g h�  �^�a��k� g�d� �j^�eh��� �� hb�
�d� a��a h�^b����a��g ���� �` ^�g�gL

&� 6WDQGDUGL]HG �DQG 2WKHU� 7HVWV

\b�� �h ^�d�g h� 
� gh �d��_d��h ` �� ge��^b ` ��_�dg�
hb� ��]� hg T�i h b�g ]��� ���hb h� �de��# ]����^��a h�ghgL
Zi^b ʣ` ��K`���h��aʤ ]����^��a h�ghg� hb� ^b��` cigh�^� _�^�� �_�
� � ʣb�ab�# d���ei��]��ʤ ��_ hb� �`� � ʣ_��a� �igLʤ�O� [b�h
�_d���h��� ��g� `�i�_ �je �gg��� ]# Xigh�^� ʟ����_# �� 8QLWHG
6WDWHV !L $OYDUH]�Oʝ ��_ ]# Xigh�^� Z^���� �� %URZQ Y�
(QWHUWDLQPHQW 0HUFKDQWV $VVRFLDWLRQ��P� �d��a �hb� ^�g�gL

[b� ��]� hg T�i h b�g ��g� �de��#�_ hb� �!� ] ��_hb
��_ ^��h��hK��ih ���h# _�^h ���g h� e���^� �id� �ig ���_g �`
 �gh �^h���g �� ` �� �je �gg���L W� ^�g�g ��!��!��a ^��h��hK]�g�_
 �gh �^h���g� hb� ��]� hg T�i h b�g ]��� e� h�^i�� �#
_�d��_��a� g^ ih���k��a gi^b ��"g �!�� "b�� �h ^�d�g h�
di��^�e���h��g  �ai��h��a g�a�g �g hb� b��_��a �� 5HHG Y� 7RZQ
RI *LOEHUW�P� I"�hb Xigh�^�g � �#� � ʟ�a��� ��_ U��g]i a
fi�gh�����a  �a�_ �_b� ��^� h� gh �^h g^ ih��#J ���igh �h�gL

�OQ ,G� �h ���L
�O� ���!� \��_��� V��d�g� 1DWXUDO /DZ� N� V���L �L �	�L O�� O� I�ʝ��JL
�O� 6WHYHQV� PPʝ �LZL �h O��� O��L
�Oʝ $OYDUH]� PQ� �LZL �h ��� Iʟ����_#� XL� e�i ���h# �e�����JL
�P� (QW� 0HUFKV�� PQO �LZL �h �ʝ�L
�P� ���_ !L [�"� �` U��]� h� P�Q �LZL �PP� �Pʝ I���PJL
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[b� ��]� hg T�i h ��g�  ����_ �� � `� di��h�_ hb�
`����"��a h�ghg �� !� ��ig ^��h�jhgR

o T�dd� ^��� Ze��^bR 6RUUHOO Y� ,06 +HDOWK ,QF��P�
Iʣgh �^h� `� d �` ci_�^��� g^ ih��#ʤ hb��&HQWUDO +XGVRQ·V
��h� d�_��h� g^ ih��# h�gh� hb�iab hb� T�i h _�_ ��h
�je��^�h�#  �c�^h hb�h h�ghJ

o ��h� ��� Ziee� hR +ROGHU Y� +XPDQLWDULDQ /DZ 3URMHFWR�PN
ʣ �a� �igʤ  �!��" ��gh��_ �` %UDQGHQEXUJ h�gh

o U�!� �d��h 	de��#�� Ze��^bR *DUFHWWL Y� &HEDOORV�PO ��_
/DQH Y� )UDQNV�PP Idi�h�e ��a h�ghJ

o U�!� �d��h �g Y� h�^�e��h Ze��^bR :DONHU Y� 7H[DV
'LYLVLRQ� 6RQV RI &RQIHGHUDWH 9HWHUDQV� ,QF��PQ Ihb ��K
`�^h� h�ghJ

o U�!� �d��h �g ��ai��h� Ze��^bR 0DWDO Y� 7DP�P�

I!��"e���h _�g^ �d���h���R  �a� �ig ^��gh�hih����� g^ ih��#J
o T��h��h ʞ�g^ �d���h���R %DUU Y� $PHULFDQ $VVRFLDWLRQ RI

3ROLWLFDO &RQVXOWDQWV� ,QF��P� Igh �^h g^ ih��#J
o 6WXGHQW Ze��^b I�� g^b���JR 0RUVH Y� )UHGHULFN�Pʝ I�� ^��� 

gh��_� _ ]�#��_ ge��^b hb�h ʣ�g  ��g���]�# !��"�_ �g
e �d�h��a ����a�� _ ia ig�ʤʰ hb� ʣ����a�� _ iagʤ � _ iagK
 ���h�_ �j^�eh��� h� 7LQNHUJ

o Zhi_��h Ze��^b I�`` ^�deigJR0DKDQR\ $UHD 6FKRRO 'LVWULFW
Y� %�/��Q� Ihb �� ʣ`��hi �gʤ h�ghJ

o T�de��a� 
����^�� 0F&XWFKHRQ Y� )(&�Q� Igh �^h g^ ih��#
� hb� ʣ^��g��# _ �"�ʤ h�ghMgh�h�ʬg ��h� �gh ��d�h�_ h�
ʣe �!��h��a TXLG SUR TXR ^�  ieh��� � �hg �ee�� ��^�ʤJ

o T�de����_ ʞ�g^��gi � I^b� �h�]�� _���h���gJR$PHULFDQV IRU
3URVSHULW\ )RXQGDWLRQ Y� %RQWD�Q� Iʣ�j�^h��a g^ ih��#ʤJ

�P� Z�  ��� !L W�Z V���hb W�^L� PQO �LZL PP�� P�� I����JL
�PN V��_� !L Vid���h� ��� �L Y �c�^h� PQ� �LZL �� �� I����Jʰ LG� �h ONʠOQ

I� �#� � XL� _�gg��h��aJL
�PO U� ^�hh� !L T�]����g� PO� �LZL O��� O��ʠ�ʝ I���QJL
�PP ���� !L 
 ���g� P�N �LZL ���� �O�KO� I���OJL
�PQ \���� !L [�jL ʞ�!L� Z��g �` T��`�_� �h� ��h� ��g� W�^L� P�Q �LZL ����

��ʝʠ�N I���PJL
�P� ��h�� !L [�d� �N� ZL ThL ��OO� ��QNʠQO I����JL
�P� ��  !L �dL �ggʬ� �` Y��L T��gi�h��hg� W�^L� �O� ZL ThL �NNP� �NO� I����JL
�Pʝ �� g� !L 
 �_� �^�� PP� �LZL NʝN� O�Nʠ�P I����JL
�Q� ��b���# � �� Z^bL ʞ�ghL !L ��!# H[ UHO� �L�L� �O� ZL ThL ��N�� ��OQ I����JL
�Q� �^Tih^b��� !L 
�_L 	��^h��� T�ddʬ�� P�� �LZL ��P� �ʝ�� �ʝ� I���OJ

Ie�i ���h# �e�����JL
�Q� �dgL `� Y �ge� �h# 
�i�_L !L ���h�� �O� ZL ThL �N�N� �N�N I����JL
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'� 7UDFHV RI 2ULJLQDOLVP DQG 7H[WXDOLVP

�L Xigh�^� Via� ���^�

\b�� �h ^�d� h� hb� h�jh ��_ b�gh� # �` hb� T��gh�hih����
Xigh�^� Via� ���^� "�g hb� e���h d�� �� hb� Zie �d� T�i hL �g
Y �`�gg� 
��b 
��_d�� eih �h �� 6FRUSLRQV� 7KH %DWWOHV DQG
7ULXPSKV RI )'5·V *UHDW 6XSUHPH &RXUW -XVWLFHVR ʣVia� ���^�
"�g hb� `� gh Xigh�^� h� ` �d� � �a�����gd �g � _�`���h�!�
^��gh�hih����� hb�� # ��_ h� �je���� "b# ��_ b�" b� "�g ig��a �hL
W� hb�g g��g�� ���^� "�g hb� ��!��h� �` � �a�����gdLʤ�QN [b�g "�g
�ge�^����# h i� �� ���^�ʬg 
� gh �d��_d��h ci �ge i_��^�L V�
�je �gg�_ b�g � �a�����ghK�]g��ih�gh ^ ��_ h�d� ��_ �a��� �� ^�g�g
I�LaL� &RPPXQLVW 3DUW\ RI WKH 8QLWHG 6WDWHV Y� 6XEYHUVLYH $FWLYLWLHV
&RQWURO %RDUG�QO ��_ 0LVKNLQ Y� 1HZ <RUN�QPJ� �� ei]��^ ��^hi �g
I�LaL� b�g �ʝQ� X�d�g ��_�g�� ��^hi � �h 
�" �� � ���!� g�h#�QQJ�
�� ei]��^ ��h� !��"g I�LaL� Xigh�^� ���^� ��_ hb� 
� gh �d��_d��h
ʣ�]g��ih�gʤR � Yi]��^ W�h� !��"�Q�J� ��_ �� ]���g I�LaL� $
&RQVWLWXWLRQDO )DLWK�Q�JL [� ]� gi �� ���^�ʬg � �a�����ghKh�jhi���gh
�ee ��^b "�g d�h "�hb ^��g�_� �]�� ]��"]�^�� ]�hb �� ��_ �`` hb�
T�i hL 
� �j�de��� �g �je �gg�_ �� b�g ]���� 7KH /HDVW 'DQJHURXV
%UDQFK� Y �`�gg� ���j��_� ��^��� d���h����_ hb�h gi^b �
ci �ge i_��^� "�i�_ �]��a�h� ci �ghg h�  ��_� ci_ad��hg ` �d ʣ�
h�jh ��^�e�]�� �` #���_��a hb�dLʤ�Qʝ

�QN 
��V 
	�ʞ��
� ZT��YW�
ZR [V	 ��[[�	Z �
ʞ [�W��YVZ �
 
ʞ�ʬZ U�	�[
Z�Y�	�	 T���[ X�Z[WT	Z �OP I����JL

�QO T�ddi��gh Y� h# �` hb� �LZL !L Zi]!� g�!� �^h�!�h��g T��h �� �_L� NQ� �LZL ��
�N�ʠQʝ I�ʝQ�J I���^�� XL� _�gg��h��aJ I_�g�a ����a hb�h � ��"  �fi� ��a hb� T�ddi��gh Y� h#
h�  �a�gh� "�hb hb� a�!� �d��h "�g ^��gh�hih�����Jʰ LG� �h �O�� �QN IʣW` hb� � �g ��� hb��a
^� h��� �]�ih hb� 
� gh �d��_d��h �h �g hb�h hb�g �d��_d��h "�g _�g�a��_ h� ai� ��h�� hb�
` ��gh ��h� ^b��a� �` �_��g �]�ih ��� ei]��^d�hh� g ��_ hb�h� �` ^�i g��d���g hb� ��h� ^b��a�
�` DOO �_��g L L L L[b� 
�i�_� g L L L _�d��_�_ L L L i��fi�!�^�� ��d�h�h���g ie�� hb� e�"� g �`
U�!� �d��h ��_ �]h����_ hb� ���� �` ��abhg� hb� ^��h �� e �!�g���g �` "b�^b "� � hb� 
� gh
�d��_d��h ai� ��h��g �` ^�de��h�  ���a��ig ��_ e���h�^�� ` ��_�dLʤJL

�QP ��gb��� !L 
�" �� �� N�N �LZL P��� P�Pʠ�� I�ʝQQJ I���^�� XL� _�gg��h��aJ
I �c�^h��a gh�h� ^��!�^h��� �` d�� ^b� a�_ "�hb ei]��gb��a� b� ��a �hb� g h� e �e� �� ��_
e�gg�gg��a "�hb ��h��h h� g��� ʣ�]g^���ʤ ]���gJʰ LG� �h P��ʠ�� Iʣʭ
ʮ��hb� T��a �gg �� hb�
Zh�h�g gb��� e�gg ��"g "b�^b �� ��# d���� �] �_a� ` ��_�d �` ge��^b ��_ e �ggʡ"b�h�!� 
hb� gi]c�^hg _�g^igg�_L W hb��� hb� 
�i�_� g �` �i 
�h��� �� �_�eh��a hb� 
� gh �d��_d��h
d���h e �^�g��# hb�h hb� 
�_� �� U�!� �d��h gb�i�_ e�gg ʯ�� ��"ʬ  �ai��h��a ge��^b ��_
e �gg ]ih gb�i�_ ^��`��� �hg ��a�g��h��� h� hb�  �ai��h��� �` ^��_i^hLʤJL

�QQ Via� �L ���^�� 7KH %LOO RI 5LJKWV� NP 
L�L�L �L �	�L �QP� �Q� I�ʝQ�J IʣWh �g d#
]����` hb�h hb� � DUH ʯ�]g��ih�gʬ �� �i ���� �` ��abhg� ��_ hb�h hb�# "� � eih hb� � �� ei e�g�
]# d�� "b� ���" "b�h "� _g d���h� ��_ d���h hb�� e �b�]�h���g h� ]� ʯ�]g��ih�gLʬʤJL

�Q� 6HH JHQHUDOO\ -XVWLFH %ODFN DQG WKH )LUVW $PHQGPHQW ´$EVROXWHVµ� $ 3XEOLF
,QWHUYLHZ� N� 
L�L�L �L �	�L POʝ I�ʝQ�J IXigh�^� ���^� _�g^igg��a b�g �]g��ih�gh !��" �`
hb� 
� gh �d��_d��h ��_ hb� ���� �` ��abhgJL

�Q� 6HH JHQHUDOO\ V�U� ��
��	[[	 ���Tʟ� � T�
Z[W[�[W�
�� 
�W[V I�ʝQ�J
I^�de����a Xigh�^� ���^�ʬg e ��^�e��g `� ` ��_�d �` ge��^b ��_ ` ��_�d �` �gg�d]�# e ��^�e��gJL

�Qʝ ��	ʧ�
ʞ	� �WTʟ	�� [V	 �	�Z[ ʞ�
U	���Z ���
TV ʝQʠʝ� I�ʝQ�JL
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�` ^�i g�� hb�h "�g hb��L ��_ �� h�d�� Xigh�^� ���^�ʬg
�]g��ih�g e �!�_ h� ]� fi���`��_ �]g��ih�g �g �!�_��^�_ ]# �e�����g
gi^b �g b�g d�c� �h# �e����� �� $GGHUOH\ Y� )ORULGD��� ��_ b�g
_�gg��h �� 7LQNHU Y� 'HV 0RLQHV ,QGHSHQGHQW &RPPXQLW\ 6FKRRO
'LVWULFWL��� �ih hb�� ^�d� hb�  �hi � �` � �a�����gd ��_ �hg ��" _�#
�� hb� ��b�fi�gh ��_ ��]� hg T�i hgL ��h hb�g ] ��_ �` � �a�����gd
e��_ ��hh�� � �� �hh��h��� h� hb�h �` hb� ��]� �� Via� ���^�ʡ�h
`� a�_ �hg �"� ^�i g�� hb�iab �h ��`h g�d� e�hbg �� a��# i��je�� �_L

�L Xigh�^� ��h���� Z^����


� ��� b�g d��# " �h��ag ��_ �e�����g �� � �a�����gd
��_ h�jhi���gd� ��_ i����� b�g Z�^��_ �d��_d��h  �abhKh�K
]�� K� dg ci �ge i_��^����� Xigh�^� Z^���� ��!� _ia _��e�# ��
��# �jh��_�_ "�# ��h� hb� h�e�^ "b�� �h ^�d� h� b�g 
� gh
�d��_d��h ` �� �je �gg��� ci �ge i_��^�� hb�iab b� _�_ �``� �
`�" a��� �� ^�dd��hg �� b�g �� ^b ���� Via� ���^� ��^hi � �h
\�g��#�� ���!� g�h#L��N

[b�g �]g��^� �` ��# �jh��_�_ _�g^igg��� �` � �a�����gd �g
h i� �` ��� �` b�g `�!� ` �� ge��^b d�c� �h# �e�����g `� hb� ��]� hg
T�i hR 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ $VVRFLDWLRQ���O 8QLWHG
6WDWHV Y� :LOOLDPV���P 1HZ <RUN 6WDWH %RDUG RI (OHFWLRQV Y� /RSH]
7RUUHV���Q %URZQ Y� (QWHUWDLQPHQW 0HUFKDQWV $VVRFLDWLRQ���� ��_

��� 6HH �__� ��# !L 
�� �_�� N�P �LZL Nʝ� O�� O�ʠO� I�ʝQQJ I���^� XL� d�c� �h# �e�����J
Ib��_��a hb�h h �ge�gg��a ^��!�^h���g �` e �h�gh� g _�_ ��h !����h� hb� e �h�gh� gʬ 
� gh
�d��_d��h  �abhg ]�^�ig� hb� gh�h�  �h����_ e�"� h� ^��h �� ig� �` �hg e �e� h#JL

��� 6HH [���� !L ʞ�g �����g W�_�eL Tdh#L Z^bL ʞ�ghL� NʝN �LZL P�N� P�P� P�� I�ʝQʝJ
I���^�� XL� _�gg��h��aJ I �c�^h��a d�c� �h# �e����� hb�h ghi_��hg b�!� hb�  �abh h� "�� ]��^�
e��^� � d]��_g �g � `� d �` g����h� e���h�^�� e �h�gh �� g^b���R ʣ\b��� W b�!� ��"�#g ]����!�_
hb�h i�_� hb� 
� gh ��_ 
�i h���hb �d��_d��hg ���hb� hb� Zh�h� �� hb� 
�_� ��
U�!� �d��h b�g ��# �ihb� �h# h�  �ai��h� � ^��g� hb� ^��h��h �` ge��^b� W b�!� ��!� 
]����!�_ hb�h ��# e� g�� b�g �  �abh h� a�!� ge��^b�g � ��a�a� �� _�d��gh �h���g "b� � b�
e���g�_ ��_ "b�� b� e���g�gLʤJL

��� 6HH ʞ�gh �^h �` T��id]�� !L V���� � PPO �LZL P��� P�QʠQNQ� QNP I����J IZ^����� XL�
d�c� �h# �e�����J Igh ����a _�"� a�!� �d��h b��_ai� ]�� ��_ gb�hai� ��_  �`��  �gh �^h���g
�� hb� T�i hʬg ʣ`� gh ��K_�ehb �j�d���h��� �` hb� Z�^��_ �d��_d��hʤJL

��N 6HH ��i �� �i]��gh���� -XVWLFH 6FDOLD 'HOLYHUV 'HIHQVH RI 2ULJLQDOLVP DW
+XJR %ODFN /HFWXUH� \	Z�	��
 �
W�L I�� L �Q� ����J� bhheRMM��"g��hh� L]��agL"�g��#��L
�_iM����M�NM�QMg^����bia�]��^�M ʭbhhegRMMe� d�L^^MNXʧʝKZQ�YʮL

��O 6HH ʞ�!��e� h !L \�gbL 	_i^L �ggʬ�� PP� �LZL ��� I����J IZ^����� XL� d�c� �h#
�e�����J Igh�h�  �fi� �d��h `� i����g h� g��� �ihb� �k�h��� ` �d ���d�d]� g h� ig� hb�� 
i���� `��g `� ���^h���g _�_ ��h !����h� 
� gh �d��_d��hJL

��P 6HH ���h�_ Zh�h�g !L \�����dg� PPN �LZL ��P I����J IZ^����� XL� d�c� �h#
�e�����J I�``� g h� �]h��� �  �fi�ghg h� e �!�_� ^b��_ e� ��a �eb# � � �j^�i_�_ ` �d

� gh �d��_d��h e �h�^h���gJL

��Q 6HH 
L�L Zh�h� �_L �` 	��^h���g !L ��e�k [�  �g� PP� �LZL �ʝQ I����J IZ^�����
XL� d�c� �h# �e�����J Igh�h�ʬg ���^h� �� g#gh�d `� ��d���h��a cigh�^�g h� �hg b�ab�gh ^�i h
_�_ ��h !����h� 
� gh �d��_d��h  �abhg �` e� h# ^��_�_�h�gJL

��� 6HH � �"� !L 	�hL �� ^bgL �ggʬ�� PQO �LZL ��Q I����J IZ^����� XL� d�c� �h#
�e�����J Igh�h�  �gh �^h��� �� g��� �  ��h�� �` !�����h !�_�� a�d�g h� d��� g !����h�_ 
� gh
�d��_d��h e �h�^h���gJL
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1HYDGD &RPPLVVLRQ RQ (WKLFV Y� &DUULJDQL��� Xigh�^� Z^���� _�_�
b�"�!� � �``� g�d� e ���d��� # � �a�����gh ����#g�g �� b�g
_�g^igg��� �` hb� e�h�h��� ^��ig� �� b�g g�e� �h� �e����� �� %RURXJK
RI 'XU\HD Y� *XDUQLHULL��ʝ ��_ b� _�_ b�!� g�d� �``Khb�K]��^b���

^��h �!� g��� � �a�����gh !��"g �` hb� T�i hʬg �e����� �� 1HZ <RUN
7LPHV &R� Y� 6XOOLYDQ����

NL Z^���� !L [b�d�gM���h� !L Z^����

\b��� Xigh�^� T�� ��^� [b�d�g b�g _��� g�d� � �a�����gh
ge�_�"� � �g  �`��^h�_ �� b�g ^��^i  ��^� ��0RUVH Y� )UHGHULFN����
Xigh�^� Z^���� _�_ ��h g�a� ��h� hb�h �e�����L �� ��!� � �� %URZQ
Y� (QWHUWDLQPHQW 0HUFKDQWV $VVRFLDWLRQ� Xigh�^� Z^����ʬg d�c� �h#
�e����� "�g �hh�^��_ �� b�gh� �^�� a �i�_g ]# Xigh�^� [b�d�g ��
b�g ���� _�gg��h �� hb�h ^�g�L��N [b�h g��_� hb� � "�g � ] ��` ]ih
^��� `i� �j^b��a� ]�h"��� Xigh�^�g ���h� ��_ Z^���� _i ��a � ��
� aid��hg �� (QWHUWDLQPHQW 0HUFKDQWVR

X�Z[WT	 ��W[�R \���� W hb��� "b�h Xigh�^� Z^���� "��hg h� ���" �g
"b�h X�d�g ��_�g�� hb�iabh �]�ih !�_�� a�d�gL

I��iabh� LJ

X�Z[WT	 ��W[�R ʞ�_ b� ��c�# hb�dʢ

X�Z[WT	 ZT��W�R 
�� W "��h h� ���" "b�h X�d�g ��_�g�� hb�iabh
�]�ih !�����^�L \�g hb� � ��# ��_�^�h��� hb�h ��#]�_# hb�iabh� "b��
hb� 
� gh �d��_d��h "�g �_�eh�_� hb�h hb� � L L L "�g �� �j^�eh��� h�
�h `� L L L ge��^b  �a� _��a !�����^�ʢ ��#]�_#ʢ��O

��� 6HH 
�!L T�ddʬ� �� 	hb�^g !L T�  �a��� PQO �LZL ��� I����J IZ^����� XL� d�c� �h#
�e�����J Igh�h�  �^ig�� e �!�g��� _�_ ��h !����h� ��a�g��h� ʬg 
� gh �d��_d��h  �abh h� ` �� ge��^bJL

��ʝ 6HH �� �iab �` ʞi #�� !L Ui� ��� �� PQO �LZL N�ʝ� O�N� O�Qʠ�� I����J
IZ^����� XL� ^��^i  ��a �� ci_ad��h �� e� h ��_ _�gg��h��a �� e� hJL

��� 6HH U��`` �# �L Zh���� -XVWLFH 6FDOLD� 2ULJLQDOLVP DQG WKH )LUVW $PHQGPHQW�
V�

W
U[�
 Y�Z[ Iʞ�^L �N� ����J� bhhegRMM"""Lbi``e�ghL^�dM��h #Mcigh�^�Kg^����K� �a�����g
ʴ]ʴ���ʝʝOO ʭbhhegRMMe� d�L^^Mʝʧ�UKQ	T�ʮL

��� 
L�L [�d�g T�L !L Zi���!��� N�Q �LZL �PO� ��N I�ʝQOJ Ib��_��a hb�h gh�h�g
^����h �"� _ _�d�a�g h� ei]��^ �``�^���g �� ��]�� �^h���g  ���h��a h� hb�� �``�^��� ^��_i^h
i���gg hb� ei]��^ �``�^��� e �!�g �^hi�� d���^�JL

��� 6HH�� g� !L 
 �_� �^�� PP� �LZL NʝN� O��ʠ�� I����J I[b�d�g� XL� ^��^i  ��aJL
��N 6HH � �"� !L 	�hL �� ^bgL �ggʬ�� PQO �LZL ��Q� ���ʠN� I����J

I[b�d�g XL� _�gg��h��aJL
��O [ ��g^ �eh �` � �� � aid��h �h ��� � �"� !L 	�hL �� ^bgL �ggʬ�� PQO �LZL

��Q I����J I
�L ��K�OO�J� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴ
h ��g^ �ehgM����M��K�OO�Le_` ʭbhhegRMMe� d�L^^Mʞ	�NK�	Qʞʮ I[b� ^�g� ��d� �� hb� � ��
� aid��h h ��g^ �eh _�``� g ` �d hb� `���� �e����� ]�^�ig� � ��" a�!� �� h��� �``�^�
]�h"��� � �� � aid��h ��_ hb� �ggi��^� �` hb� ^�g� �e������ ^b��a��a hb� `� gh ��d�_
e� h#� hb� U�!� �� �` T���`� ���� ` �d Z^b"� k���aa� h� � �"�LJL
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OL Xigh�^� X�b� Y�i� Zh�!��g

W ���^���#� hb� d�gh �jh��_�_ � �a�����ghMh�jhi���gh
����#g�g b�g ��h ^�d� ` �d hb� �e�����g �` � �a�����ghg cigh�^�g�
]ih  �hb� ` �d Xigh�^� Zh�!��g ��_ b�g _�gg��h �� &LWL]HQV
8QLWHG� hb�g �� b�g �j^b��a� "�hb Xigh�^�g ʟ����_# ��_ Z^����L
[� ]ihh �gg b�g � aid��hg� Xigh�^� Zh�!��g  �`� ��^�_ ��� �` hb�
�� �# _�`��_� g �` � �a�����gdR ʣʭ[ʮb� 
 �d� g ��_ hb�� 
^��h�de� � ��g ^��^��!�_ �` ge��^b d� � ��  �"�# hb�� "� ��"
hb��� �` �h� VHH ʭ��]� hʮ �� �� 
�ih �� Y ��^�e��g ��_ Z�d� 
� gh
�d��_d��h Y �]��dg� ]ih ��g� ]�^�ig� hb�# b��_ !� # _�``� ��h
!��"g �]�ih hb� ��hi � �` hb� 
� gh �d��_d��h  �abhLʤ��P

PL Xigh�^� T�� ��^� [b�d�g


�h gi e �g��a�#� hb� d�gh � �a�����gh "� � _��� ��
^����^h��� "�hb hb� 
� gh �d��_d��h ��_ ` �� �je �gg��� b�g
^�d� ` �d hb� b��_g �` Xigh�^� [b�d�gL�i^b �` hb�g �g �"�_ h� hb�
�id]� �` g�e� �h� �e�����g Ig�jh��� �� `�`h#K��abh ^�g�gR ��LP
e� ^��hJ b� b�g �ihb� �_L [b� � "�g� `� �j�de��� "b�h b� g��ee�_
��h� b�g ^��^i  ��a �e����� �� 5DPRV Y� /RXLVLDQD� � Z�jhb
�d��_d��h ^�g�L��Q [b� ���� b� fi�h�_ ` �d �� �� ���  i���a
 �`�  ��a h� \�����d ���^�gh��� �g ʣhb� e ��d����h �ihb� �h# ��
	�a��gb ��" `� hb� `�i�_��a a��� �h���Lʤ��� ��#]�� ]ihd� � �����#
d�#]� ��h �g �!�_��^�_ ]# � ^��h � # ^��^�ig���  ��^b�_ ��
\��_��� �� _ʬg �de �gg�!��# _�^id��h�_ ]���� 7KH 5HYROXWLRQ LQ
)UHHGRPV RI 3UHVV DQG 6SHHFK� )URP %ODFNVWRQH WR WKH )LUVW
$PHQGPHQW DQG )R[·V /LEHO $FWL���

[b� � "�g ��g� b�g ^��^i  ��^� ��0RUVH "b� ��� b� ^����_
`� hb� �!�  i���a �` 7LQNHU Y� 'HV 0RLQHV ,QGHSHQGHQW &RPPXQLW\
6FKRRO 'LVWULFWR��ʝ ʣ�g � �a�����# i�_� gh��_� hb� T��gh�hih��� _��g
��h �``� _ ghi_��hg �  �abh h� ` �� ge��^b �� ei]��^ g^b���gL W� ��abh
�` hb� b�gh� # �` �d� �^�� ei]��^ �_i^�h���� �h ^����h g� ��ig�# ]�
giaa�gh�_ hb�h hb� 
� gh �d��_d��h ʯ` ��_�d �` ge��^bʬ
��^�de�gg�g � ghi_��hʬg  �abh h� ge��� �� ei]��^ g^b���gLʤ�ʝ�

��P T�h�k��g ���h�_ !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL N��� O�Q I����J IZh�!��g�
XL� _�gg��h��aJ I^�h�h��� �d�hh�_JL Z�� VXSUD ��h� �Q `� `i�� ^�h�h��� �` �� �ʬg ]���L

��Q ��d�g !L ��i�g����� �O� ZL ThL �Nʝ� I����JL
��� ,G� �h �O�� I[b�d�g� XL� ^��^i  ��a �� ci_ad��hJL
��� 6HH \	
ʞ	�� �W�ʞ� [V	 �	����[W�
 W
 
�		ʞ��Z �
 Y�	ZZ �
ʞ ZY		TVR


������TʟZ[�
	 [� [V	
W�Z[ ��	
ʞ�	
[ �
ʞ
�ʧʬZ �W�	��T[ �Oʠ�P� �ʝʠ�N I����JL
��ʝ �� g� !L 
 �_� �^�� PP� �LZL NʝN� O�� I����J I[b�d�g� XL� ^��^i  ��aJʰ VHH

DOVR ʞ��Wʞ �L V�ʞZ�
 X�L� �	[ [V	 Z[�ʞ	
[Z ZY	�ʟR � VWZ[��� �
 [V	 
WUV[ 
��

�		ʞ�� �
 	ʧY�	ZZW�
 W
 ��	�WT�
 ZTV���Z ��Qʠ�� I����JL

�ʝ� 0RUVH� PP� �LZL �h O��ʠ�ʝ I[b�d�g� XL� ^��^i  ��aJL
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��_ hb�� hb� � "�g [b�d�gʬg _�gg��h ` �d hb� T�i hʬg
_����� �`  �!��" �� .DQVDV Y� %RHWWJHU�ʝ� "b� ��� b� � ai�_ hb�h
hb� 
� gh �d��_d��h �g e �h�^h�_ ]# hb� e �!���a�g � 
�ddi��h��g ^��ig� �` hb� 
�i h���hb �d��_d��hR

[b� 
�i h���hb �d��_d��h e �!�_�g hb�h ʣʭ�ʮ� Zh�h� gb��� d���
� ��`� ^� ��# ��" "b�^b gb��� �] �_a� hb� e �!���a�g � �ddi��h��g �`
^�h�k��g �` hb� ���h�_ Zh�h�gLʤ �g W b�!� e �!��ig�# �je�����_� ʣʭhʮb�
�!�_��^� �!� "b��d��a�# _�d��gh �h�g hb�h hb� e �!���a�g ��_
�ddi��h��g �` gi^b ^�h�k��g ��^�i_�_ ��_�!�_i��  �abhg ��id� �h�_ ��
hb� T��gh�hih���Lʤ ��� �` hb�g�  �abhg �g ʣhb� ` ��_�d �` ge��^bʤ �� hb�

� gh �d��_d��hLʤ�ʝ�

Xigh�^� [b�d�g� ���� Xigh�^� Z^���� ]�`� � b�d� b�_ g� ��ig
� �a�����gh  �g� !�h���g �]�ih hb� T�i hʬg b��_��a �� 1HZ <RUN
7LPHV &R� Y� 6XOOLYDQ�V� g��_ �g di^b ��0F.HH Y� &RVE\�ʝNR

1HZ <RUN 7LPHV ��_ hb� T�i hʬg _�^�g���g �jh��_��a �h "� �
e���^#K_ �!�� _�^�g���g d�gfi� �_��a �g ^��gh�hih����� ��"L W�gh��_
�` g�de�# �ee�#��a hb� 
� gh �d��_d��h �g �h "�g i�_� gh��_ ]# hb�
e��e�� "b�  �h�`��_ �h� hb� T�i h `�gb����_ �hg �"� ʣʯ`�_� ��  i��ʭgʮʬʤ
]# ]����^��a hb� ʣ^�de�h��a !��i�g �h gh��� �� _�`�d�h��� gi�hgLʤ

\� gb�i�_��h ^��h��i� h�  �`��j�!��# �ee�# hb�g e���^#K_ �!���ee ��^b
h� hb� T��gh�hih���L W�gh��_� "� gb�i�_ ^� �`i��# �j�d��� hb� � �a����
d�����a �` hb�
� gh ��_
�i h���hb�d��_d��hgL W` hb�T��gh�hih��� _��g
��h  �fi� � ei]��^ `�ai �g h� g�h�g`# �� �^hi��Kd���^� gh��_� _ �� gh�h�K��"
_�`�d�h��� gi�hg� hb�� ���hb� gb�i�_ "�L

L L L L

L L L \� _�_ ��h ]�a��d�__���a �� hb�g � �� i�h�� �ʝQO� ��� �# ��P #�� g
�`h� hb� 
� gh �d��_d��h"�g  �h�`��_L [b� Zh�h�g � � e� `�^h�# ^�e�]�� �`
gh ����a �� �^^�eh�]�� ]����^� ]�h"��� ��^�i �a��a  �]igh ei]��^
_�g^�i g� ��_ e �!�_��a � d�����a`i�  �d�_# `�  �eih�h����� b� dL \�
gb�i�_  �^��g�_� �i ci �ge i_��^� �� hb�g � ��L�ʝO

[b�d�g  ��h� �h�_ b�g ^��� `� �  �K�j�d���h��� �` 6XOOLYDQ ��_ �hg
e �a��# �� %HULVKD Y� /DZVRQL�ʝP Xigh�^� U� gi^b �ggi�_ � g�d��� 
^���L�ʝQ [b�d�g " �h� �` hb� ʣ��^� �` b�gh� �^�� giee� hʤ `� hb� �^hi��
d���^� gh��_� _L�ʝ�

�ʝ� ʟ��g�g !L ���hha� � �O� ZL ThL �ʝPQ I����J Id�dLJ� GHQ\LQJ FHUW� WR OP� YLN_
��P Iʟ��L ���ʝJL

�ʝ� ,G� �h �ʝPQʠP� I[b�d�g� XL� _�gg��h��aJ I��h� �h���g �� � �a����J I^�h�h���g �d�hh�_JL
�ʝN �^ʟ�� !L T�g]#� �Nʝ ZL ThL Q�P I���ʝJ I[b�d�g� XL� ^��^i  ��a �� _����� �`

^� h�� � �J Ifi�h��a U� hk !L ��]� h \��^b� W�^L� O�� �LZL N�N� NNO� NN� I�ʝ�OJJL
�ʝO ,G� �h Q�Q� Q�� I��h� �h���g �� � �a����J I^�h�h���g �d�hh�_ �� _����� �` ^� h�� � �Jʰ VHH

DOVR 	����g !L ���h�_ Zh�h�g� P�P �LZL ��N� �Q�ʠQN I���PJ I[b�d�g� XL� _�gg��h��aJ I_�g^igg��a
��h��h����� hb ��hg ` �d �� � �a�����gh 
� gh �d��_d��h e� ge�^h�!�JL

�ʝP �� �gb� !L ��"g��� �O� ZL ThL �O�O I����J Id�dLJ� GHQ\LQJ FHUW� WR ʝ�N 
LN_ �N�O
I��hb T� L ����Jʰ LG� �h �O�Oʠ�P I[b�d�g� XL� _�gg��h��a ` �d _����� �` ^� h�� � �JL

�ʝQ ,G� �h �O�QʠN� IU� gi^b� XL� _�gg��h��a ` �d _����� �` ^� h�� � �JL
�ʝ� ,G� �h �O�P I[b�d�g� XL� _�gg��h��a ` �d _����� �` ^� h�� � �JL
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QL Xigh�^� 
��� U� gi^b


� b�g e� h �� c�����a �� _�gg��h ` �d hb� _����� �` ^� h�� � �
�� %HULVKD� Xigh�^� U� gi^b ��g� ^����_ `� �  ��j�d���h��� �`
6XOOLYDQ ��_ �hg e �a��#L�ʝ� V� _�_ g� `� hb� `����"��a `�!�  ��g��g�
�d��a �hb� gR

I�J 5HYROXWLRQ RI WKH 0RGHUQ $JH� Z��_�d �g hb� � di^b� �` ��#�
_�g^igg��� �` ^�  �ge��_��a _ih��gL�ʝʝ W� hb�h  �a� _� hb�
`����"��a gh�h�d��h �g ��h�"� hb#R ʣ���� d�gh  �abhg� hb�g
��� ^�d�g "�hb ^�  �ge��_��a _ih��gLʤ��� [� "b�^b b� �__�_R
ʣ
�h ���# b�g hb� _�^h ��� �!��!�_ ��h� � gi]g�_# `� 
ei]��gb�_ `��g�b��_g �� � g^��� �� ��� ^�i�_ b�!� `� �g����
�h b�g ^�d� h� ���!� `� d� � e��e�� "�hb�ih  �_ �gg hb��
��#��� ^�i�_ b�!� e �_�^h�_Lʤ���

I�J )RFXV RQ +LVWRULFDO 6RXUFHVR T��g�gh��h "�hb �g � �a�����gh
e� ge�^h�!�� Xigh�^� U� gi^b  ����_ �� ���^�gh��� ��_
Xigh�^� X�g�eb Zh� #���� �d��a �hb� g� h� ]ihh �gg b�g
� aid��hgL��N �ih hb�h  ��g�g hb� fi�gh��� �` hb� � ]���a
�hb� b�gh� �^�� g�i ^�g ��_ hb� ��h� e �h�h���g a�!�� h�
hb�dL��O

�ʝ� ,G� �h �O�QʠN� IU� gi^b� XL� _�gg��h��a ` �d _����� �` ^� h�� � �JL 
� h"�
^�dd��h� ��g� g�� 	ia��� �����b� -XVWLFHV 7KRPDV DQG *RUVXFK &ULWLFL]H 
�" �� � [�d�g
!L Zi���!��� ����ʟVT�
ZYW��T� IXi�# �� ����� ��RP� ��J� bhhegRMM ��g��L^�dM!����bM����M��M
��Mcigh�^�gKhb�d�gK��_Ka� gi^bK^ �h�^�k�K��"K#� �Kh�d�gK!Kgi���!��M ʭbhhegRMMe� d�L^^MQ	ʟ�K�
�Zʞʮʰ ��_ X���hb�� VL ��_� � ,V 
�[ !L Zi���!�� WKH 5HDO 3UREOHP ZLWK /LEHO /DZ"
�8SGDWHG�� ����ʟV T�
ZYW��T� IXi�# �� ���� NR�O Y�J� bhhegRMM ��g��L^�dM!����bM
����M��M��M�gK�#hK!Kgi���!��Khb�K ���Ke �]��dK"�hbK��]��K��"M ʭbhhegRMMe� d�L^^M��PNKʞʝʧUʮL

�ʝʝ [b�g e���h �]�ih ^�  �ge��_��a _ih��g I� �]��a�h���gJ "�g  ��g�_ d� � hb��
� b��`K^��hi # �a� ]# � 
 ��^b eb���g�eb� ��_ e���h�^�� �^h�!�ghL 6HH ZW��
	\	W��'UDIW
IRU D 6WDWHPHQW RI +XPDQ 2EOLJDWLRQV� LQ Z	�	T[	ʞ 	ZZ��ZR �ʝNOK�ʝON� �h ��ʝ� ��ʝʠ��
I��^b� _ ���g� h ��gL� �ʝQ�J I�ʝON �gg�#JL

��� %HULVKD� �O� ZL ThL �h �O�Q IU� gi^b� XL� _�gg��h��a ` �d _����� �` ^� h�� � �JL
��� ,G� �h �O�ʝL
��� -RVHSK 6WRU\� 8QLWHG 6WDWHV -XULVW� ��W[�

WT�� bhhegRMM"""L] �h����^�L

^�dM]��a �eb#MX�g�ebKZh� # ʭbhhegRMMe� d�L^^M�ʲ�ʧKʝʝUʥʮL
��N ,G� �h �O�QL
��O 6HH �����_ ʟL�L T�����g� )LUVW $PHQGPHQW 1HZV ���� &RQWUD�-XVWLFH

7KRPDV� WKH 2ULJLQDOLVW 'HEDWH &RQWLQXHV³$ 5HYLHZ RI :HQGHOO %LUG·V ´&ULPLQDO
'LVVHQWµ� 
��
ʞL 
�� W
ʞW�Wʞ��� �[ZL 	ʞ�TL I
�!L ��� ����J� bhhegRMM"""Lhb�`� �L� aM
`� ghK�d��_d��hK��"gK���K^��h �Kcigh�^�Khb�d�gKhb�K� �a�����ghK_�]�h�K^��h��i�gK�K
 �!��"K�`K"��_���K]� _gK^ �d����K_�gg��hM ʭbhhegRMMe� d�L^^MU�UNKʥ�PXʮʰ �����_ ʟL�L
T�����g�)LUVW$PHQGPHQW1HZV ���� /LYLQJ2ULJLQDOLVPDQG ,WV(YROXWLRQ³%RRNV E\:HQGHOO
%LUG 3DLQW 1HZ 3LFWXUH RI WKH +LVWRU\ RI 3UHVV� 6SHHFK )UHHGRPV LQ $PHULFD� 
��
ʞL 
��
W
ʞW�Wʞ��� �[ZL 	ʞ�TL I�� L �P� ����J� bhhegRMM"""Lhb�`� �L� aM`��K�O�K��!��aK� �a�����gdK
��_K�hgK�!��ih���K]���gK]#K"��_���K]� _Ke���hK��"Ke�^hi �K�`Khb�Kb�gh� #K�`Ke �ggKge��^bK
` ��_�dgK��K�d� �^�M ʭbhhegRMMe� d�L̂ M̂ʝ���K	�ʝ�ʮL
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INJ )RFXV RQ ´0RPHQWRXVµ &KDQJHV LQ 0HGLDR [� "b�h �jh��h �g
hb�  i�� �` Zi���!�� ��_ �hg e �a��# �``�^h�_ ]# ^b��a�g ��
hb� d�_�� ���_g^�e�ʢ V� � �a���� U� gi^b  ��g�g ��
�de� h��h e���hR ʣZ��^� �ʝQO� b�"�!� � �i 
�h���ʬg d�_��
���_g^�e� b�g gb�`h�_ �� "�#g `�" ^�i�_ b�!� `� �g���Lʤ��P
��_ hb�� hb�gR
Whʬg b� _ ��h h� "��_� "b�h hb�g� ^b��a�gd��� `� hb� ��"L W� �ʝQO�

hb� T�i h d�# b�!� g��� hb� �^hi�� d���^� gh��_� _ �g ��^�gg� # ʣh�
��gi � hb�h _�gg��h��a � ^ �h�^�� !��^�g � � ��h ^ �"_�_ �ih �` ei]��^
_�]�h�Lʤ �ih �` hb�h cigh�`�^�h��� b�_ `� ^� �� � "� �_ "�hb ^�de� �h�!��#
`�" e��h`� dg `� ge��^b� �hʬg ��gg �]!��ig "b�h `� ^� �h b�g �� � "� �_ ��
"b�^b �!� #��� ^�  ��g � g��e]�j �� hb�� b��_gL��Q

�h hb� ��_ �` b�g _�gg��h� U� gi^b �__�_ hb�gR
W _� ��h e �`�gg ��# gi � ��g"� gL W �d��h �!�� ^� h��� �` ��� hb� fi�gh���g
"� gb�i�_ ]� �g���aL �ih a�!�� hb� d�d��h�ig ^b��a�g �� hb� 
�h���ʬg
d�_�� ���_g^�e� g��^� �ʝQO� W ^����h b��e ]ih hb��� hb� T�i h"�i�_ e �`�h
` �d  �hi ���a �hg �hh��h���� "b�hb� �� hb�g ^�g� � ���hb� � h� � `���_ g�
!�h�� h� hb� ʣg�`� _�e�g�hʤ �` �i ��]� h��gL���

IOJ )RFXV RQ ,QFUHDVHV LQ )DOVH 6WDWHPHQWV�\� ��!� �� � "� �_ ��
"b�^b h ihb �g �!� d� � _�d�^ �h�k�_� "b�^b d���g h ihb
]�^�d�g  ���h�!�L��� �^^� _��a h� Xigh�^� U� gi^bR ʣWh g��dg
hb�h ei]��gb��a ZLWKRXW ��!�gh�a�h���� `�^hK^b�^���a� � 
�_�h��a b�g ]�^�d� hb� �eh�d�� ��a�� gh �h�a#Lʤ��ʝ [b�h
e �]��d �g ^�de�i�_�_� g� hb� � aid��h a��g� �` gi^b
`��g�b��_g � � ]�#��_ ��a��  ��^bL ʣ\b�� hb� T�i h
� �a�����# �_�eh�_ hb� �^hi�� d���^� gh��_� _�ʤ U� gi^b
� ai�_�

ʭWʮh h��� hb� !��" hb�h h��� �h��a hb� ei]��^�h��� �` VRPH `��g� ��`� d�h���
"�g � ��^�gg� # ��_ �^^�eh�]�� ^�gh h� e�# h� ��gi � h ihb`i� gh�h�d��hg
!�h�� h� _�d�^ �h�^ g��`Ka�!� �d��h"� ���h ���_!� h��h�# giee �gg�_L�ih
�!� h�d� hb� �^hi�� d���^� gh��_� _ b�g �!��!�_ ` �d � b�ab ]� h�
 �^�!� # ��h� �� �``�^h�!� �ddi��h# ` �d ���]���h#L���

��P %HULVKD� �O� ZL ThL �h �O�� IU� gi^b� XL� _�gg��h��a ` �d _����� �` ^� h�� � �JL
��Q ,G� I^�h�h��� �d�hh�_JL
��� ,G� �h �ON�L
��� 6HH T�����g� 7KH +ROPHVLDQ ([SHULPHQh� VXSUD ��h� N� �h �Nʠ�PL
��ʝ %HULVKD� �O� ZL ThL �h �O�� IU� gi^b� XL� _�gg��h��a ` �d _����� �` ^� h�� � �JL
��� ,G� I^�h�h��� �d�hh�_JL Xigh�^� U� gi^b a��g �� h� gh�h� hb�h ʣʭgʮh�h�gh�^g

gb�" L L L hb� �id]� �` h ���g ��!��!��a _�`�d�h���� e �!�^#� ��_  ���h�_ ^���dg ]�g�_
�� d�_�� ei]��^�h���g b�g _�^����_ _ �d�h�^���# �!� hb� e�gh `�" _�^�_�gR W� hb� �ʝ��g
hb� � "� � �� �!� �a� ʭh"��h#Kg�!��ʮ e� #�� ʰ �� ���� hb� � "� � ʭhb ��ʮLʤ ,G� [b�
Xigh�^�ʬg  �����^� �� hb�g� gh�h�gh�^g ^�de���_ ]# hb� ��_�� ��" ��g�i ^� T��h� b�g
]��� ^��h�gh�_ ]# hb� � a���k�h���L 6HHU�� a� 
 ��d��� [�d�g !L Zi���!��� 5RVHQEORRP�
DQG -XVWLFH *RUVXFK� :KHUH LV 6&2786 +HDGLQJ"� ���T �	ʞW���\�	[[	� I��_��
��" ��g�i ^� T��h� J� �iaL ����� �h N� O� �� bhhegRMMd�_����"L� aM�ggi�Md�_����"��hh� K
�iaighK����M ʭbhhegRMMe� d�L^^MU�XʝKQ\ʟ
ʮL



N� %522./<1 /$: 5(9,(: ʭ���L ��R�

IPJ )RFXV RQ WKH 3XEOLF )LJXUH 'RFWULQHR
ʭ[ʮ�_�#ʬg "� �_ ^�ghg � ��" ��abh �� ʭ^� h��� �ggideh���gd�_� ��6XOOLYDQ
��_ �hg e �a��#ʮL
�"� e �!�h� ^�h�k��g ^�� ]�^�d� ʣei]��^ `�ai �gʤ �� g�^���
d�_�� �!� ��abhL W�_�!�_i��g ^�� ]� _��d�_ ʣ`�d�igʤ ]�^�ig� �` hb�� 
��h� ��h# �� ^� h��� ^b�����g �` �i ��"Kb�ab�# g�ad��h�_ d�_�� �!�� �g
hb�#  �d��� i����"� ��d�ghL���

3UHGLFWLRQR \� gi d�g� hb�h hb� U� gi^b _�gg��h "���
a� �� ^��g�_� �]�� �hh��h��� �� hb� e �`�gg��� ��_ hb� ��a��
�^�_�d# �� hb� d��hbg �b��_L W` g�� hb� ��]� hg T�i h d�#� ��
h�d��  ��_� �� �e����� �� e �gg ^�g�g� g�d�hb��a �h b�g #�h h� _�L

ʱ ʱ ʱ ʱ

Y� b�eg �� hb� ^�d��a #�� g d� � g� ��ig �hh��h��� "��� ]�
_�!�h�_ h� hb� � �a�����gh �ee ��^b a�!�� Xigh�^� 
��� U� gi^bʬg
�g^��_��^� h� hb� T�i h ��_ "b�h b� " �h� �� b�g ]��� $ 5HSXEOLF
LI <RX &DQ .HHS ,WL��� W` g�� hb� T�i h "�i�_ ���_ h� �je�� � hb�
d�����a �` hb� h�jh ��_ b�gh� #��N �` "� _g ��_ eb �g�g gi^b �g
ʣT��a �gg�ʤ ʣd����ʤ ʣ�� ��"�ʤ ʣ�] �_a��a�ʤ ʣ` ��_�d �`�ʤ ��_ ʣhb�
e �gg�ʤ �d��a �hb� g� �h g�d� ���ahb L L L ��_ e� b�eg �� "�#g
_�``� ��h ` �d hb�g� ^b�de����_ _�^�_�g �a� ]# Xigh�^� ���^� � 
hb� ��`h� ]# Xigh�^�g Z^���� ��_ [b�d�gL

(� 7KH 3OD\HUV DQG 1RQ�3OD\HUV

\b�� �h ^�d�g h� d�c� �h# �e�����g �� 
� gh �d��_d��h
` �� �je �gg��� ^�g�g� hb� ^b��` cigh�^� ���_g hb� "�#L ��h"���
���Q ��_ hb� ��_ �` hb� ����ʠ���� h� d� b� �ihb� �_ �Q
d�c� �h# �e�����g Iʝ 
� gh �d��_d��h I
�J ^���dg gigh����_� �
_����_JL [b� h�����g `� hb� �hb� cigh�^�g _�!�_� ��h� g�j h�� gR


� gh [�� R [b� �``� d� g ʵ�� �ih �` �N 
� ^���dg gigh����_ʶ

o ʟ����_# I�J I���Qʠ����J ʭP 
� ^���dg gigh����_� � _����_ʮ
o ���h� IQJ I���Qʠ����J ʭP 
� ^���dg gigh����_� � _����_ʮ

Z�^��_ [�� R [b� 
 �fi��h ʞ���� g ʵQ �ih �` ʝ ^���dg _����_ʶ

o Z^���� IPJ I���Qʠ���QJ ʭ� 
� ^���d gigh����_� O _����_ʮ
o [b�d�g IOJ I���Qʠ����J ʭ� 
� ^���dg gigh����_� � _����_ʮ

��� ,G� �h �O�ʝL
��� 
	W� U��Z�TV� � �	Y���WT� W
 ��� T�
 ʟ		Y Wh ���ʠOO I���ʝJ I �a� _��a

� �a�����gd ��_ h�jhi���gdJL
��N 6HH �����_ ʟL�L T�����g� 7KH 6SHHFK 	 3UHVV &ODXVHV RI WKH )LUVW

$PHQGPHQW� ʞ	�L ��\L� \��h� ����M����� �h �� �L
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[b� _ [�� R [b� �� � �``� d� g ʵN �ih �` ʝ 
� ^���dg gigh����_ʶ

o � �#� IOJ I���Qʠ����J ʭ� 
� ^���d gigh����_� � _����_ʮ
o U��g]i a INJ I���Qʠ����J ʭ� 
� ^���dg gigh����_� N _����_ʮ
o Z�h�d�#� I�J I���ʝʠ����J ʭ� 
� ^���d gigh����_� � _����_ʮ


�i hb [�� R [b� �� � Y��#� g ʵ� �ih �` � ^���dg gigh����_ʶ

o Zh�!��g I�J I���Qʠ����J ʭ� 
� ^���dg gigh����_� �_����_ʮ
o ʟ�a�� I�J I����ʠ����J ʭ� 
� ^���d gigh����_� � _����_ʮ


�`hb [�� R [�� 	� �# h� [��� [�� 

o U� gi^b I�J I����ʠ����J ʭ� 
� ^���d gigh����_� � _����_ʮ
o ʟ�!���iab I�J I����ʠ����J ʭ� 
� ^���d gigh����_� � _����_ʮ
o ��  �hh I�J I����ʠ����J ʭ� 
� ^���d gigh����_� � _����_ʮ

Z�jhb [�� R �hb� 

o Y� Ti ��d I�J ʭ� ^���d gigh����_� � _����_ʮ
o �ʬT���� I�J I���Qʠ���QJ ʭ� 
� ^���d gigh����_� � _����_ʮ
o Z�ih� I�J I���Qʠ���ʝJ ʭ� 
� ^���d gigh����_� � _����_ʮ

)� 7KH 6HQLRU -XVWLFH� $ 1RWDEOH 0DMRULW\ 2SLQLRQ DQG D
1RWHZRUWK\ &RQFXUUHQFH

2FWREHU ��� ����L [b�h "�g hb� _�h� hb�h T�� ��^�
[b�d�g� hb� g���� cigh�^�� c����_ hb� Zie �d� T�i hL �` hb�
`�`h#K��abh ��]� hg T�i h 
� gh �d��_d��h ` �� �je �gg��� ^�g�g
�� "b�^b b� e� h�^�e�h�_� Xigh�^� [b�d�g "�g ���# �gg�a��_ `�i 
d�c� �h# �e�����g� h"� �` "b�^b �``� d�_ � ` �� ge��^b ^���d ��_
h"� �` "b�^b _����_ � ` �� ge��^b ^���dR

I�J :DVKLQJWRQ 6WDWH *UDQJH Y� :DVKLQJWRQ 6WDWH
5HSXEOLFDQ 3DUW\��O ʭ!�h�R �ʠ� 8ʮ

I�J 5HLFKOH Y� +RZDUGV��P ʭ!�h�R �ʠ� 8ʮ
INJ 5HHG Y� 7RZQ RI *LOEHUW��Q ʭ!�h�R ʝʠ� 9ʮ
IOJ 1,)/$ Y� %HFHUUD��� ʭ!�h�R PʠO 9ʮ

��O \�gbL Zh�h� U ��a� !L \�gbL Zh�h� ��ei]��^�� Y� h#� PP� �LZL OO� I����J
I_����_ 
� gh �d��_d��h ^���dJL

��P ���^b�� !L V�"� _g� PQQ �LZL QP� I����J I_����_ 
� gh �d��_d��h ^���dJL
��Q ���_ !L [�"� �` U��]� h� P�Q �LZL �PP I���PJ I�``� d�_ 
� gh �d��_d��h ^���dJL
��� 
�hʬ� W�ghL �` 
�dL H ��`� �_!�^gL !L ��^�  �� �N� ZL ThL �NQ� I����J I�``� d�_


� gh �d��_d��h ^���dJL
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�L T��h��h ʞ�g^ �d���h���

�# `� � hb� d�gh �de� h��h �` hb�g� �e�����gʡ��_ ��
�de� h��h ��� �� �hg �"�  �abhʡ"�g [b�d�gʬg d�c� �h# �e�����
�� 5HHG� hb� �ih_�� g�a�g ^�g�L��� ʣ\� b��_�ʤ g��_ [b�d�g
" �h��a `� hb� T�i h� ʣhb�h hb�g� e �!�g���g � � ^��h��hK]�g�_
 �ai��h���g �` ge��^b hb�h ^����h gi !�!� gh �^h g^ ih��#Lʤ��ʝ V�
hb� ��`h� �__�_R

�i e �^�_��hg b�!� L L L  �^�a��k�_ � g�e� �h� ��_ �__�h�����
^�h�a� # �` ��"g hb�h� hb�iab `�^����# ^��h��h ��ih ��� "��� ]�
^��g�_� �_ ^��h��hK]�g�_  �ai��h���g �` ge��^bR ��"g hb�h ^����h ]�
ʣʯcigh�`��_ "�hb�ih  �`� ��^� h� hb� ^��h��h �` hb�  �ai��h�_ ge��^b�ʬʤ
� hb�h "� � �_�eh�_ ]# hb� a�!� �d��h ʣ]�^�ig� �` _�g�a ��d��h
"�hb hb� d�gg�a� ʭhb� ge��^bʮ ^��!�#gLʤ [b�g� ��"g� ���� hb�g� hb�h
� � ^��h��h ]�g�_ �� hb�� `�^�� digh ��g� g�h�g`# gh �^h g^ ih��#L

L L L L

L L L W���^��h d�h�!�g _� ��h ���d���h� hb� _��a� �` ^��g� gb�e
e �g��h�_ ]# � `�^����# ^��h��hK]�g�_ gh�hih�� �g `ihi � a�!� �d��h
�``�^���g d�# ��� _�# "���_ gi^b gh�hih�g h� giee �gg _�g`�!� �_
ge��^bL [b�h �g "b# hb� 
� gh �d��_d��h �je �gg�# h� a�hg hb�
�e� �h��� �` hb� ��"g L L L L

L L L L

�i _�^�g��� h�_�# "��� ��h e �!��h a�!� �d��hg ` �d ���^h��a
�``�^h�!� g�a� ��"gL [b� [�"� �gg� hg hb�h �� ʣʯ�]g��ih�ghʬʤ ^��h��hK
��ih ���h#  i�� "�i�_  ��_� ʣ!� hi���# ��� _�gh��^h���g �� g�a�
��"g L L L gi]c�^h h� gh �^h g^ ih��#�ʤ ]ih hb�h �g ��h hb� ^�g�L 
�h ʣ���
_�gh��^h���gʤ � � gi]c�^h h� gh �^h g^ ih��#� ���# FRQWHQW�EDVHG ���g
� �L ��"g hb�h � � FRQWHQW QHXWUDO � � ��gh��_ gi]c�^h h� ��gg� 
g^ ih��#L���

Zb� h�# �`h� hb� 5HHG �e����� ^�d� _�"�� �_�d ��eh��
�` hb�1HZ <RUN 7LPHV �]g� !�_� ʣhb� � �g ��hh�� fi�gh��� hb�h hb�
_�^�g���� 5HHG Y� 7RZQ RI *LOEHUW� d� �g �� �de� h��h gb�`h
h�"� _ h ��h��a ^�i�h��gg ��"g hb�h  �ai��h� ge��^b "�hb
�j^�eh����� g��eh�^�gdLʤ��� Y �`�gg� U���!��!� ����� � " �h��a
�� hb� 6XSUHPH &RXUW 5HYLHZ� �a ��_R

��� 6HH ʞ�!�_ �L Vi_g��� X L� 7KH &RQWHQW 'LVFULPLQDWLRQ 3ULQFLSOH DQG WKH
,PSDFW RI 5HHG Y� 7RZQ RI *LOEHUW� �� T�Z	 \L �Z��L �L �	�L �Pʝ� �Pʝ I���ʝJL

��ʝ 5HHG� P�Q �LZL �h �PʝL
��� ,G� �h �QO� �Q�� ��� I^�h�h���g �d�hh�_JL
��� �_�d ��eh��� &RXUW·V )UHH 6SHHFK ([SDQVLRQ +DV )DU�5HDFKLQJ

&RQVHTXHQFHV� 
L�L [W�	Z I�iaL ��� ���PJ� bhhegRMM"""L�#h�d�gL^�dM���PM��M��MigM
e���h�^gM^�i hgK` ��Kge��^bK�je��g���Kb�gK`� K ��^b��aK^��g�fi��^�gLbhd�
ʭbhhegRMMe� d�L^^MʲQ��KNN�Xʮ I�deb�g�g �__�_JL
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5HHG L L L  �e �g��hg �� �de� h��h ^b��a� �� 
� gh �d��_d��h
_�^h ���� ��_ ��� hb�h "��� �� ��� ������b��_ b�!� � g�a��`�^��h �de�^h
�� d��# � ��g �` ��"L L L L �# ��g�gh��a hb�h gh �^h g^ ih��# �ee���g h�
��� ��"g hb�h h ��h ge���� g _�``� ��h�# ]�^�ig� �` hb� ^��h��h �` hb�� 
ge��^b� 5HHG e�h��h����# �de� ��g hb� bi�_ �_g� �!�� e� b�eg
hb�ig��_g� �` ��^��� gh�h�� ��_ `�_� �� ��"g hb�h d��� gi]c�^h d�hh� 
� !��"e���h _�gh��^h���gL���

[b�iab Xigh�^� � �#� ^��^i  �_ �� hb� ci_ad��h� b� `��h
^�de����_ h� �deb�g�k� hb�h ʣ^��h��h _�g^ �d���h���� "b��� b��e��a
^�i hg h� �_��h�`# i�^��gh�hih����� giee �gg��� �` �je �gg���� ^����h
��_ gb�i�_ ��h DOZD\V h �aa� gh �^h g^ ih��#Lʤ��N [b� ��`h� � b�
e���h�_ �ih ʣʭhʮb�h �g ]�^�ig� !� hi���# ��� a�!� �d��h �^h�!�h��g
��!��!� ge��^b� d��# �` "b�^b ��!��!� hb�  �ai��h��� �` ge��^bL
��ai��h� # e �a �dg ��d�gh ��"�#g  �fi� � ^��h��h _�g^ �d���h���L
��_ h� b��_ hb�h gi^b ^��h��h _�g^ �d���h��� h �aa� g gh �^h g^ ih��#
�g h� " �h� �  �^�e� `� ci_�^��� d���a�d��h �` � _��� # a�!� �d��h
 �ai��h� # �^h�!�h#Lʤ��O V�g e �e�g�_ h�gh �g �g `����"gR

[b� ]�hh� �ee ��^b �g h� a��� ���# h ��h ^��h��h _�g^ �d���h��� �g �
gh ��a  ��g�� "��ab��a �a���gh hb� ^��gh�hih������h# �` �  i�� "b� � �
h �_�h����� ei]��^ `� id� � "b� � !��"e���h _�g^ �d���h���� �g
hb ��h���_� ]ih ��g�"b� � h ��h �h �g �  i�� �` hbid]� `��_��a �h � b��e`i��
]ih ��h _�h� d���h�!� ��a�� h���� �� �� �ee �e ��h� ^�g�� h� _�h� d��� hb�
gh ��ahb �` � cigh�`�^�h���L W "�i�_ ig� ^��h��h _�g^ �d���h��� �g �
giee��d��h h� � d� � ]�g�^ ����#g�g� "b�^b� h �^���a d�gh �` �i 
� gh
�d��_d��h ^�g�g� �g�g "b�hb� hb�  �ai��h��� �h �ggi� "� �g b� d h�

� gh �d��_d��h ��h� �ghg hb�h �g _�ge �e� h����h� �� ��abh �` hb�
 ���!��h  �ai��h� # �]c�^h�!�gL��P

ʞi ��a hb� ^�i g� �` hb� � �� � aid��hg �� %DUU Y� $PHULFDQ
$VVRFLDWLRQ RI 3ROLWLFDO &RQVXOWDQWV� ,QF�� Xigh�^� � �#� �a��� h���
��d �h Xigh�^� [b�d�gʬg 5HHG �e�����R

��� bid�� ��`� �g ^�  ��_ �� hb �iab ge��^bL ��� a�!� �d��h
 �ai��h��� �g ^�  ��_ �� hb �iab ge��^bL 	!� # g��a�� gh�hih�g ]��� �g
`����_ "�hb ��� ���_g �` ^��h��h _�g^ �d���h���L

[b� Z	T ��_ �!� # �a��^# _���g "�hb ��hb��a ]ih "b�h _� hb�� 
 i��g �ee�# h�� "b� � � � hb� �j^�eh���g� �h ^�h� �L ��_ g� Wʬ_ ��"�#g
hb�iabh hb�h hb�h "�g �� Xigh�^� � ��_��gʬg hb� _ ^�h�a� #� �^���d�^
 �ai��h���� �g `� �g hb� 
� gh �d��_d��h �g ^��^� ��_� � �h ���gh d�gh
�` �h "�gL��Q

��� U���!��!� ����� � 5HHG Y� 7RZQ RI *LOEHUW� $UL]RQD� DQG WKH 5LVH RI WKH
$QWLFODVVLILFDWRU\ )LUVW $PHQGPHQW� ���Q Z�YL T[L �	�L �NN� �NP I���QJL

��N 5HHG� P�Q �LZL �h ��Q I� �#� � XL� ^��^i  ��a �� ci_ad��hJL
��O ,G� �h ���L
��P ,G� �h ���ʠ�ʝL
��Q [ ��g^ �eh �` � �� � aid��h �h �P� ��  !L �dL �ggʬ� �` Y��L T��gi�h��hg�

W�^L� �O� ZL ThL �NNP I����J I
�L �ʝKQN�J� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM
� aid��hʴh ��g^ �ehgM���ʝM�ʝKQN�ʴ�dceLe_` ʭbhhegRMMe� d�L^^M�ʝ�YK�	�
ʮL
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W� b�g g�e� �h� �e����� �� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO
&RQVXOWDQWV� Xigh�^� � �#� Ic����_ ]# Xigh�^�g U��g]i a ��_
ʟ�a��J �a��� h��� �j^�eh��� h� hb� ig� �` � gh �^h g^ ih��# gh��_� _
�`  �!��" �� ^��h��h _�g^ �d���h��� ^�g�gR

� e �e� ��fi� # gb�i�_ �j�d��� hb� g� ��ig��gg �` hb� ge��^bK ���h�_
b� d� hb� �de� h��^� �` ^�i�h� !�����a �]c�^h�!�g� hb� ������b��_ hb�h hb�
 �gh �^h��� "��� �^b��!� hb�g� �]c�^h�!�g� ��_"b�hb� hb� � � � �hb� � ��gg
 �gh �^h�!� "�#g �` _���a g�L 
�  �" h���� ��a �� hb�g ^��h�jh� b�"�!� �
_��g ��h ��^�gg� ��#  �fi� � hb� ig� �` hb� ���ghK �gh �^h�!� d���g �`
`i hb� ��a hb�g� �]c�^h�!�gL���

��_ �� b� g�e� �h� �e����� �� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO
&RQVXOWDQWV� Xigh�^� Z�h�d�#� i a�_ hb� ig� �` ��
ʣ��h� d�_��h� g^ ih��#ʤ gh��_� _ �`  �!��"L V� �� ��_ �g "�
_�g^igg �� `i hb� _�h��� ]���"���� hb� 5HHG �e����� d�# e �!� h�
]� hb� d�gh d�d��h�ig ��� �` hb� ��]� hg T�i h 
� gh
�d��_d��h ` ��_�d �` �je �gg��� �e�����gL

�� 0RQH\ DQG 6LOHQFH � � � DQG $QRQ\PLW\

�h ���gh h"� h���hg �` Xigh�^� [b�d�gʬg ^�de��a� `����^�
�e�����g d� �h ge�^��� �hh��h���L [b� `� gh ^��^� �g hb�
��a�h�d�^# �` hb� T�i hʬg ���_d� � ^�de��a� `����^� b��_��a ��
%XFNOH\ Y� 9DOHR��ʝ hb� g�^��_ ^��^� �g hb� gh�hig �` ����#d�h#
�� hb� ^�de��a� ^��h �]ih���g ��_ �je��_�hi �g ^��h�jhL

W� b�g �e������ ^��^i  ��a �� hb� ci_ad��h� ��
0F&XWFKHRQ Y� )(&� Xigh�^� [b�d�g  ��h� �h�_ b�g !��" hb�h
%XFNOH\ gb�i�_ ]� �!�  i��_R ʣW �_b� � h� hb� !��" hb�h hb�g
T�i hʬg _�^�g��� �� %XFNOH\ _���a �h�g ^� � 
� gh �d��_d��h
ge��^b ��_ gb�i�_ ]� �!�  i��_Lʤ�N� ��h� � b� �__�_R

ʭ\ʮb�h  �d���g �` %XFNOH\ �g �  i�� "�hb�ih �  �h������L T��h �]ih���g
��_ �je��_�hi �g � � g�de�# ʣh"� g�_�g �` hb� g�d� 
� gh �d��_d��h
^����ʤ ��_ �i �``� hg h� _�gh��ai�gb hb� h"� b�!� e �_i^�_ d� � ʣ"� _
a�d�gʤ  �hb� hb�� ��# ^�a��k�]�� e ��^�e�� �` ^��gh�hih����� ��"L
ʭ%XFNOH\�ʮ O�O �LZL� �h �O�� �OO I�i a� � TL XL� ^��^i  ��a �� e� h ��_
_�gg��h��a �� e� hJL 
� hb�h  ��g��� W "�i�_ �!�  i�� %XFNOH\ ��_
gi]c�^h hb� �aa �a�h� ��d�hg �� ʭhb� ��e� h�g�� T�de��a� ��`� d �^h
�` ����ʮ h� gh �^h g^ ih��#� "b�^b hb�# "�i�_ gi ��# `���L�N�

��� $P� $VV·Q RI 3RO� &RQVXOWDQWV� �O� ZL ThL �h �NQ�L
��� 6HH LQIUD Y� h �L
��ʝ 6HH�i^���#!L������O�O�LZL��P�ʠPʝ I�ʝ�QJ Ie� ^i ��dJ Ib��_��a `�_� �� gh�hih� #

��d�hg �� ^�de��a� ^��h �]ih���g _�_ ��h !����h� 
� gh �d��_d��h ]ih `�_� �� gh�hih� # ��d�hg ��
^�de��a� �je��_�hi �g ��` ��a�_ �� 
� gh �d��_d��h  �abhg �` ` �� �je �gg���JL

�N� �^Tih^b��� !L 
�_L 	��^h��� T�ddʬ�� P�� �LZL ��P� ��� I���OJ I[b�d�g� XL�
^��^i  ��a �� ci_ad��hJL

�N� ,G� �h �N�ʠN�L
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�g h� ����#d�h# �� hb� ^�de��a� ^��h �]ih���g ��_ �je��_�hi �g
^��h�jh� �� b�g ^��^i  ��a �� e� h ��_ _�gg��h��a �� e� h �e����� ��
&LWL]HQV 8QLWHG� b� _�^�� �_R

T��a �gg d�# ��h �] �_a� hb� ʣ �abh h� ����#d�ig ge��^bʤ ]�g�_
�� hb� ʣʯg�de�� ��h� �gh �� e �!�_��a !�h� g "�hb �__�h�����  ���!��h
��`� d�h����ʬʤ L L L Ifi�h��a 0F,QW\UH Y� 2KLR (OHFWLRQV &RPP·Q� P�O
�LZL NNO� NO� I�ʝʝPJJL W� ^��h��i��a h� b��_ �hb� "�g�� hb� T�i h
d�g�ee �b��_g hb� �de� h �` ʣ �^��h �!��hgʤ hb�h g�d� DPLFL _�g^ �]�
ʣ�� "b�^b _��� g h� ^� h��� ^�ig�g "� � ]��^���gh�_� hb ��h���_� � 
�hb� "�g� h� a�h�_ `�  �h����h���Lʤ [b� T�i h e �e� �#  �^�a��k�g
hb�g� �!��hg �g ʣ^�ig� `� ^��^� ��ʤ ]ih `���g h� �^���"��_a� hb�� 
^��gh�hih����� g�a��`�^��^�L W� d# !��"� DPLFLʬg gi]d�gg���g gb�" "b#
hb� T�i hʬg ��g�gh��^� �� ieb��_��a ʷʷ ��� ��_ N�� ʭ�` hb� ��e� h�g��
T�de��a� ��`� d �^h �` ����ʮ "��� i�h�d�h��# e �!� �g d�gai�_�_
I��_ ��� `�h�_J �g "�g �hg e �� �ee �!�� �` ʷ ��NL

L L L L

W ^����h ��_� g� � !��" �` hb� 
� gh �d��_d��h hb�h gi]c�^hg
^�h�k��g �` hb�g 
�h��� h� _��hb hb ��hg�  i���_ ^� �� g� _�d�a�_ � 
_�`�^�_ e �e� h#� � e �K�deh�!� ��_ hb ��h����a "� ���a ��hh� g �g
hb� e �^� `� ��a�a��a �� ʣ^� � e���h�^�� ge��^b� hb� ʯe �d� # �]c�^h �`

� gh �d��_d��h e �h�^h���Lʬʤ�N�

\b��� [b�d�g "�g ����� �� hb�h !��"� �h �g �� � aid��h
hb�h d�# a��� h �^h��� �� `ihi � ��]� hg T�i h �e�����gL
Y� b�eg g�d� �!�_��^� �` hb�h ^�d� hb�g e�gh h� d "b�� hb�
T�i h b��_�_ _�"� �hg  i���a �� $PHULFDQV IRU 3URVSHULW\
)RXQGDWLRQ Y� %RQWD��NN � ^�g� �� "b�^b hb� cigh�^�g gh i^� _�"�
� ^�de����_ _�g^��gi �  �fi� �d��h �� hb� ^��h�jh �` ^b� �h�]��
_���h���gL 
�h�]�#� �� b�g d�c� �h# �e������ hb� ^b��` cigh�^�
�deb�g�k�_ hb� ʣʯSRVVLEOH _�h�  ��h �``�^hʬ �` _�g^��gi �Lʤ�NO
Y� b�eg hb� ge�^h� �` gi^b gh�h�d��hg ]���a �ee���_ �� hb�
^�de��a� `����^� ^��h�jh e �deh�_ Xigh�^� � �#� h� �g� hb�
`����"��a fi�gh���g �� hb� ^�i g� �` � �� � aid��hg �� hb�h ^�g�R

W` #�i "�� �� hb�g ^�g�� W hb��� hb� T�i h "��� b�!� �� g�d� `� d
b��_ hb�h hb� ��h� �gh �` hb� _��� g �� d���h�����a e �!�^# �` hb�� 
a�!��a h� � ^b� �h#� ��h� �ghg �` hb� ^b� �h# ��  �^��!��a hb�g� d���#�
b� � �h ���gh �ih"��abg hb� ��h� �gh �` hb� Zh�h� �� b�!��a � ��" ��
hb� ]���g hb�h� �!�� �` �h ��!� �g �^hi���# ��`� ^�_� ` �abh��g e��e��
��h� ]�b�!��a e �e� �#L ���#ʢ Z�d�hb��a ���� hb�hL

\���� �` "� b��_ hb�h� ^�� "� _�gh��ai�gb ^�de��a� `����^� ��"g�
"b� � hb� ��h� �gh �g �!�� gh ��a� �� e��e�� ]���a �]�� h� a�!�

�N� T�h�k��g ���h�_ !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL N��� O��� O�P I����J
I[b�d�g� XL� ^��^i  ��a �� e� h ��_ _�gg��h��a �� e� hJ I^�h�h���g �d�hh�_JL

�NN �dgL `� Y �ge� �h# 
�i�_L !L ���h�� �O� ZL ThL �N�N� �N�ʝ I����JL
�NO ,G� �h �N�� Ifi�h��a 
��TY !L ���]�d�� NP� �LZL OOʝ� OQ�ʠQ� I�ʝP�JJL
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����#d�ig�#ʢ T�� "� _�gh��ai�gb ��"g hb�h  �fi� � hb�d h� _�g^��g�
hb�� a�!� gʢ V�" "�i�_ #�i _�gh��ai�gb hb�h� �` #�i "�i�_ʢ�NP

[b� ��a�^ �` � �#� ʬg fi�gh��� d�# "��� e �deh hb� T�i h h�
 �!�g�h hb� ����#d�h# fi�gh��� �� hb� ^�de��a� `����^� ^��h�jhL

*� 7KH &RXUW &KDPEHUV DQG WKH 1HZ 7HFKQRORJLHV RI
&RPPXQLFDWLRQ

[b� �!� K�d� a��a h�^b����a# �` ^�d� �g b�g b�_ �
e �`�i�_ �de�^h �� ��"� ` �d �!� #hb��a h� b�" �h �g �j�^ih�_ ]#
e���^� �� hb� gh ��h�NQ h� b�" �h �``�^hg hb� !� # _�!���ed��h �` hb�
��"� ]�hb gh�hih� ��# ��_ ^��gh�hih������#� ]�hb �h hb� `�_� ���N� ��_
gh�h��N� ��!��gL �ih "b�� �h ^�d�g h� hb� ��" �` hb� 
� gh �d��_d��h
��_ b�" �h �g �ee���_"b�� ^�d� �g `�^ig �� hb� Zie �d�T�i h ��_
�hg ���� cigh�^�g� ��hb��a b�g ^b��a�_L [b� ��]� hg T�i h� ���� �hg
e �_�^�gg� g� b�g ��h �d] �^�_ hb� �_�� �` eb�h�a �eb# �` ��# ���_
]���a ig�_ �� �hg  �!� �_ g��^hidL

�ee�� ��a ]�`� � � V�ig� �ee �e ��h���g gi]^�dd�hh�� ��
�� ^b �` �ʝʝQ� ʣXigh�^� ʞ�!�_ VL Z�ih� d��^�_ �� "� _gʭRʮ ʯW hb���
hb� ^�g� �g g� gh ��a�ʬ L L L ʯhb�h W ^�� h��� #�i hb� _�# #�i g�� � ^�d� �
^�d� ��h� �i ^�i h ��d� �hʬg a���a h�  ��� �!� d# _��_ ]�_#Lʬʤ�Nʝ

[b� h��� #�� g ��h� � hb�� Z���^�h� U��� �� 	���� ʟ�a��
_�_a�_ hb� d�hh� �` ^�d� �g �� hb� Zie �d� T�i h "b�� hb�
fi�gh���"�g e �g��h�_ h� b� ]# � TKZY�
  �e� h� L�O� Zh���� gb� _�_
^��^�_�R ʣW` ^�d� �g "� � �� hb� ^�i h ��d� hb� �d� �^�� ei]��^
"�i�_ g�� �� �d�k��a ��_ �jh �� _��� # �!��hLʤ�O�

[b��� �� ���ʝ� "b�� Xigh�^�g ���h� ��_ ʟ�a�� �ee�� �_
]�`� � � V�ig� �ee �e ��h���g T�dd�hh�� �� � h���!�g�_ b�� ��a�O�

�NP [ ��g^ �eh �` � �� � aid��h �h ��� $PV� IRU 3URVSHULW\�
�O� ZL ThL �N�N I
�L �ʝK�P�J� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴ
h ��g^ �ehgM����M�ʝK�P�ʴbN^�Le_` ʭbhhegRMMe� d�L^^M��
QKPOʝʥʮL

�NQ 6HH ��hhb�" 
����#� :DWFKLQJ WKH :DWFKPHQ� %HVW 3UDFWLFHV IRU 3ROLFH %RG\
&DPHUDV� T�[� W
Z[W[�[	 ��� I�^hL ��� ���PJ� bhhegRMM"""L^�h�L� aMe���^#K����#g�gM"�h^b��a
K"�h^bd��K]�ghKe �^h�^�gKe���^�K]�_#K^�d� �g ʭbhhegRMMe� d�L^^M	���KY	
ʧʮL

�N� 6HH JHQHUDOO\ Z���V XL 	Tʟ��
� T�
UL �ZTVL Z	��L� �OOP�O� �Wʞ	�
����ʞT�Z[W
U 
��� [V	 
	ʞ	��� T���[ZR WZZ�	Z 
�� T�
U�	ZZ I���ʝJ�
bhhegRMM"""L�!� #^ g �e� hL^�dM`���gM���ʝ����ʴ�OOP�OʴOQ���^��P^N��N`]_�P�Oʝ����`
Nʝ���`ON`�]�_Le_` ʭbhhegRMMe� d�L^^M\V��Kʞ�\�ʮ I_�g^igg��a ci_�^��� ��_ ^��a �gg�����
e���^��g� �^h���g� ��_ ^��g�_� �h���g `� ig� �` ^�d� �g �� ^�i h ��dgJL

�N� ,G� �h � H �L�L
�Nʝ 2Q &DPHUDV LQ 6XSUHPH &RXUW� 6RXWHU 6D\V� ¶2YHU 0\ 'HDG %RG\�· 
L�L [W�	Z�

�� L N�� �ʝʝQ Iʷ�J� �h �OL
�O� TKZY�
�(OHQD .DJDQ RQ &DPHUDV LQ &RXUW� ���[��	 IXi�# �N� ���ʝJ� bhhegRMM

"""L#�ihi]�L^�dM"�h^bʢ�eeʳ_�g�h�eH!ʳ��
a�U
WT�� I��gh !�g�h�_ ʞ�^L �ʝ� ����J
I` �d TKZY�
 ^�!� �a� �` hb� Xi�# ���ʝ 
��hb T� ^i�h Xi_�^��� T��`� ��^�JL

�O� ,G� �h ��R��L
�O� TKZY�
� -XVWLFHV $OLWR DQG .DJDQ RQ &DPHUDV LQ WKH 6XSUHPH &RXUW� ���[��	

I�� L �� ���ʝJ� bhhegRMM"""L#�ihi]�L^�dM"�h^bʢ�eeʳ_�g�h�eH!ʳU�gXg	PʟU � I��gh !�g�h�_
ʞ�^L �ʝ� ����JL
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�� hb� Zie �d� T�i hʬg ]i_a�h� hb� h"� ci �ghg� �� hb�� �"� "�#g�
_�g^igg�_ hb� !� ��ig e �g ��_ ^��g �` ^�d� �g �� hb�� T�i hL 	!��
g�� hb�# ��!� �e���# ��_� g�_ hb� �_�� �` ^b��a��a hb� gh�hig fi�L

Tb��` Xigh�^� ��]� hg �__ �gg�_ hb� fi�gh��� �h g�d�
���ahb �� �^h�]� �` ���� �� �� �!��h b�gh�_ ]# hb� ���!� g�h#
�` �����g�h� ��" Z^b���L [b� �!��h "�g � h���!�g�_ TKZY�

�j^b��a� "�hb Y �`�gg� ��]� h Zh��� h� _�g^igg !� ��ig �ggi�g
^��^� ���a hb� Zie �d� T�i hL�ON �� hb� ��� b��_� b� ]�a��� ʣW
hb��� �h "�i�_ ]� !� # b��e`i� �� a�hh��a d� � e��e�� `�d���� 
"�hb b�" hb� T�i h �e� �h�gLʤ�OO �� hb� �hb� b��_� b� fi�^��#
�__�_� ʣhb�hʬg ��h �i c�]� h� �_i^�h� e��e��L �i c�] �g h� ^�  #
�ih �i  ��� i�_� hb� T��gh�hih���� h� ��h� e �h hb� T��gh�hih���
��_ ��"g �^^� _��a h� hb�  i�� �` ��"L ��_� W hb���� hb�h b�!��a
^�d� �g �� hb� ^�i h ��d "�i�_ �de�_� hb�h e �^�ggLʤ�OP
\b�h�!� �_!��h�a�g d�abh ]� b�_ ]# h���!�g��a hb� T�i hʬg
e �^��_��ag� hb�# "� � �ih"��ab�_ ]# hb� _�g�_!��h�a�gR

\� hb��� hb� e �^�gg "� �g e �hh# "���L W hb��� �` hb� � "� � ^�d� �g�
hb�h hb� ��"#� g "�i�_ �^h _�``� ��h�#L W hb���� ` ����#� g�d� �` d#
^�����ai�g "�i�_ �^h _�``� ��h�#L ��_ hb�h "�i�_ �``�^h "b�h "� hb���
�g � !� # �de� h��h ��_ "���K`i�^h�����a e� h �` hb� _�^�g��� e �^�ggL
W _��ʬh hb��� hb� � � � � ��h �` ei]��^ ��gh�hih���g� ` ����#� hb�h b�!�
]��� �de �!�_ �� b�" hb�# _� ]ig���gg ]# ^�d� �gL L L L Y��e�� b�!�
�� �]g��ih�  �abh h� ���" "b�h "�ʬ � _���a� ��_ hb�hʬg h i� �� ^�i hg
� �i�_ hb� ^�i�h #L \� b�!� �� �e�� ^�i h ��dL W hb��� �h �g� h� �
^� h��� �jh��h� i�`� hi��h� hb�h "�ʬ � ��h h���!�g�_� ]�^�ig� W hb���
d�gh e��e�� "�i�_ ]� e���g�_ "�hb "b�h hb�# g�" �� h� dg �` b�"
g� ��ig�# "� h��� �i "� � ��_ hb� b�ab ��!�� �h "b�^b hb� �j^b��a�
�g ^��_i^h�_L �ih W _� hb��� �h "�i�_ b�!� �� �_!� g� �``�^h �� �i c�]
i�_� hb� T��gh�hih���� ��_ hb�h b�g h� ^�d� `� ghL�OQ


� ��� �hg 
� gh �d��_d��h ^�dd�hd��hg h� h ihb ��_
h ��ge� ��^#� hb� ��]� hg T�i h �g i������# h� ] ��� ` �d
h �_�h��� �� hb�g � ��� ��h"�hbgh��_��a ��#hb��a g�d� �` hb�
cigh�^�g g��_� giaa�gh�_� � �!�_�_ _i ��a hb�� ^��`� d�h���
b�� ��agL�O� 
� �j�de��� Xigh�^� Z�h�d�#� ^b��a�_ b� d��_
�� hb�g �ggi� ��_ i�h�d�h��# ^�d� �ih �a���gh T�i h ^�!� �a�L�O�

�ON &KLHI -XVWLFH 5REHUWV 5HPDUNV DW 8QLYHUVLW\ RI 0LQQHVRWD /DZ 6FKRRO� TKZY�
�
�h �ʝR�� I�^hL �Q� ����J� bhhegRMM"""L^Kge��L� aM!�_��MʢOP�ʝ��K�M^b��`Kcigh�^�K �]� hgKgh �gg�g
Kgie �d�K^�i hgK��_�e��_��^�K^��h��h��igK��!���iabKb�� ��ag I��gh !�g�h�_ ʞ�^L �ʝ� ����JL

�OO ,G�
�OP ,G�
�OQ ,G� �h �ʝRN�L
�O� 6HH TKZY�
� -XVWLFHV RQ &DPHUD LQ WKH &RXUW IURP &RQILUPDWLRQ +HDULQJV�

���[��	 I�� L ��� ����J� bhhegRMM"""L#�ihi]�L^�dM"�h^bʢ�eeʳ_�g�h�eH!ʳa�ʟʲ�� �ʥP�
I��gh !�g�h�_ ʞ�^L �ʝ� ����JL

�O� Z�d���� � -XVWLFH 6RWRPD\RU1R /RQJHU %DFNV 7HOHYLVLRQ &DPHUDV LQ 6XSUHPH
&RXUW� VW�� I
�]L �� ���N� �R�P Y�J� bhhegRMMhb�b���L^�dMb�d���"gM��"gM����QPKg�h�d�#� K
��K���a� K]�^�gK^�d� �gK��Kgie �d�K^�i h ʭbhhegRMMe� d�L^^MQ�U\KYNʧ�ʮL
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[b�h ��`h h"� cigh�^�gR 
��� U� gi^b ��_ � �hh ʟ�!���iabL
ʞi ��a b�g ^��`� d�h��� b�� ��ag� hb�� Xi_a� U� gi^b g��_R ʣW
^�d� h� �h "�hb �� �e�� d��_ L L L W "�i�_ "��h h� b�� hb�
� aid��hgLʤ�Oʝ [b�h "�g e �hh# di^b hb� g�d�d��h � e �!��ig�#
`����"�_ ]# d�gh �` hb� cigh�^�g "b�� g�d��� �# g�hi�h�_� hb�iab
��hb��a �!� ^�d� �` �hL

W` hb� � �g h� ]� ��# d�!�d��h �� hb�g � ��� ��]��h ^�ih��ig
��_ ��^ �d��h��� �h d�# ^�d� ]# "�# �` g�d�hb��a hb��KXi_a�
ʟ�!���iab b��h�_ �h �� hb�g ^��`� d�h��� b�� ��agL�P� �� hb� ���
b��_� b� ��eh d��# �` b�g ^�dd��hg e �hh# di^b �� ��^�gh�e "�hb
"b�h b�g g���Kh�K]� ^�����ai�g b�_ g��_ e �!��ig�#R

�� hb� Zie �d� T�i h� W hb��� hb� ]�gh �ee ��^b `� d� �g h� ��gh�� h� hb�
ʭ!� ��igʮ !��"g L L L ��_ ʭhb�g�ʮ �` �hb� g W ���" "b� � � ��h� �gh�_ ��
hb�h L L L h� ��gh�� h� hb� Xigh�^�g ^i  ��h�# �� hb� Zie �d� T�i h L L L ��_ h�
��� � ` �d ʭhb�dʮ "b�h hb�# hb��� �]�ih ʭ�hʮ L L L L�P�

�� hb� �hb� b��_� b� hb�� ] �!�_ ��h� ��"��_i��je�� �_ h�  �h� #R
Wʬ_"��h h� hb��� �]�ih L L L � �� � aid��hg ��_ hb� �^hi�� DQQRXQFHPHQWV
RI WKH GHFLVLRQV� , WKLQN WKRVH DUH WZR GLVWLQFW WKLQJVL [b� � b�g�ʬh ]���
di^b `�^ig �� hb� e�gg�]���h# �` ��!� �i_��� `� �j�de��� �` hb� _�^�g���
����i�^�d��hg� � !�_�� �` hb� _�^�g��� ����i�^�d��hgL ��_ W hb���
hb�hʬg � _�gh��^h �ggi� ` �d � �� � aid��hg� ��_ Wʭ "�i�ʮ_ ]� ��h� �gh�_
�� hb�����a �]�ih hb�h ��_ h�����a h� d# ^�����ai�gL L L L W "��� b�!� ��
�e�� d��_ �� �hL�P�

�g�_�R Wh h��� ^��hi ��g h� b�ee��� ]ih �� ���ʝ� hb� ��]� hg
T�i h ����i�^�_ � ��"  i��� "b� �]# ��"#� g "� � a�!�� � h"�K
d��ih� a �^� e� ��_ i���h�  ieh�_ ]# fi�gh���g ` �d � ^�dd��hg
]# hb� cigh�^�gL�PN �_d�hh�_�#� � gd��� gh�eL �ih ���� hb� ���h�d� ��
" �h��a ]�� �� T�i h �i_���^� d�d]� g� "b�^b "�g b��h�_��PO gi^b
d�_�gh ^b��a�g  �!��� b�" _�``�^i�h �h �g h� ] ��� "�hb h �_�h���L

[ �_�h���� b�"�!� � _�_ ^b��a� di^b �� hb� ���ʝʠ����
��_ ����ʠ���� h� dgL \b�h "�g ��" "�g hb� �_!��h �` � ��!�

�Oʝ *RUVXFK&RQILUPDWLRQ+HDULQJ� 'D\ �� 3DUW �� TKZY�
� �h ��RPP I�� L ��� ����J�
bhhegRMM"""L#�ihi]�L^�dM"�h^bʢ�eeʳ_�g�h�eH!ʳʝʧ
Uj�W�[�a I��gh !�g�h�_ ʞ�^L �ʝ� ����JL

�P� 6XSUHPH &RXUW 1RPLQHH %UHWW .DYDQDXJK &RQILUPDWLRQ +HDULQJ� 'D\ ��
3DUW �� TKZY�
 IZ�ehL Q� ����J� bhhegRMM"""L^Kge��L� aM!�_��MʢOOʝ��QK�Mgie �d�K^�i hK
��d����K] �hhK��!���iabK^��`� d�h���Kb�� ��aK_�#KNKe� hK� I��gh !�g�h�_ ʞ�^L �ʝ� ����JL

�P� ,G� �h �ʝR��L
�P� ,G� �h �R��R�N I�deb�g�g �__�_Jʰ VHH 
��#_ �] �dg H �����_ ʟL�L T�����g� $

1RYHO ,GHD� 7HOHYLVLQJ WKH $QQRXQFHPHQW RI 6XSUHPH &RXUW 2SLQLRQV� �L TVWL �L �	�L
�
�W
	 IX��L �N� ����J� bhhegRMM��" �!��"]��aLi^b�^�a�L�_iM����M��M�NM�K��!��K�_��Kh���!�g��a
Khb�K����i�^�d��hK�`Kgie �d�K^�i hK�e�����gK]#K`��#_K�] �dgK ����_K�K�K^�����gM
ʭbhhegRMMe� d�L^^M�N\VK�ʧ
ʝʮL

�PN �LZL Z�YL T[L� U�Wʞ	 
�� T��
Z	� W
 T�Z	Z [� �	 ��U�	ʞ �	
��	 [V	
Z�Y�	�	 T���[ �
 [V	 �
W[	ʞ Z[�[	Z � I���ʝJL

�PO �����_ ʟL�L T�����g H ʞ�!�_ �L �ʬ� ���� $W WKH :KLP RI WKH &RXUW� \�ZVL Y�Z[
I�iaL ��� �ʝʝ�J� bhhegRMM"""L"�gb��ah��e�ghL^�dM� ^b�!�M�e�����gM�ʝʝ�M��M��M�hKhb�K"b�dK
�`Khb�K^�i hMO_]P�P��K`]N�KO�^ʝKʝ�`^K���`������ʝPM ʭbhhegRMMe� d�L^^M��OʞKV�ʞ�ʮL
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�i_�� `��_ �` hb� � �� � aid��hg��PP �"��a h� hb� T��WʞK�ʝ
e��_�d�^L �g  �e� h�_ ]# �_�d 
��_d�� `� ZT�[�Z]��aR

ʭ[ʮb�iab e�h��h����# �eb�d� ��� hb� ��" gh i^hi � �de��d��h�_ ��
��# ��^�i_�_ i�e �^�_��h�_ ^b��a�g h� hb� � aid��h `� d�hL [b�
hb �� d��� ��h� �h���g "� � ʭ�ʮ hb�h hb� � aid��hg �^^i  �_  �d�h��#�
g� `� hb� `� gh h�d� _i ��a � aid��hg hb� cigh�^�g "� � ��h �� hb�
g�d�  ��d "�hb hb� �_!�^�h�g ��_ ��� ���hb� ʰ ʭ�ʮ hb�h hb� ^�i h ig�_
�� � _� ��a d�^b���gd "b� �]# hb� cigh�^�g �g��_ fi�gh���g
��_�!�_i���# ��_ �� � _� �` g���� �h#ʰ ��_� ^ �h�^���#� ʭNʮ hb�h hb�
cigh�^�g "� � ��d�h�_ �� hb� h�d� hb�# ^�i�_ fi�gh���L�PQ

[b� �_!��h �` hb�g ��" `� d �` � �� � aid��hg b�_ �h ���gh h"�
��h�]�� ^��g�fi��^�gR I�J hb� _�d�g� �` hb� � �� gidd� # �`
�e�����g� ��_ I�J Xigh�^� [b�d�g ]�^�d� `� d� � !�^�� hb�� b�
b�_ ]��� g��^� b� ^�d� h� hb� T�i h �� �^h�]� �` �ʝʝ�L�P�

WWWL [V	 ��\�	�Z

T��gh�hih����� ��_ 
� gh �d��_d��h ��" � � h�iabh ��
^�i hK^��h �^ "�#g �g �` hb� ��"#� g "b� � ai�_ hb� ^�g�g "� �
�` ��hh�� � �� d�d��hL

\� ��!� �� ^�i hK^��h �^ h�d�gL [b�h �g� hb� ��" �g �fi�h�_ "�hb hb�
"� �Ke �_i^h �` ci_a�g� ��_ hb�g "�hb gigh����_ ` �fi��^#L Xi_�^���
 �!��" �g hb� ��h� �h "b�^b d��# "� gb�eʭ� �ge�^����# �� hb� ��a��
�^�_�d#ʮL

L L L L

Y �^h�^���# DQG hb�� �h�^���# ge�����a� di^b �g ��gh ]# hb�g
d#�e�^ �ee ��^b h� ��"L �# ^��g�_� ��a ��" ` �d hb� !��h�a� e���h �`
hb� ��"#� � hb� ghi_# �` hb� ��" gh��_g h� ]� d� � b���gh�^ʰ �h ��g�
gh��_g h� ]� �� �^b�_ �� ��a��  ����gh "�#g ʭ�ge�^����# "b�� �h ^�d�g
h� ^��gh�hih����� ��_ 
� gh �d��_d��h ��"ʮL�P�

��_ hb�� hb� � �g hb�g e���hR ��" e �`�gg� g e��^� � ��h �`
gh�^� ��h� KRZ ^�g�g � � _�^�_�_ ��_ b�" �e�����g � � gh i^hi �_
"�hb�ih `i��# �ee �^��h��a hb� "�#g �� "b�^b hb� �ggi�g "� �
e �g��h�_ WR hb� Xigh�^�g ]�`� �b��_]# hb� ��"#� g �� hb� ^�g�L [b�h
�g� �!�� �^^�eh��a � ^�i hK^��h �^ d�_��� �h d�abh ��h ��"�#g ]� ^��� 

�PP �_�d 
��_d��� (PSLULFDO 6&2786� 5HVXOWV IURP WKH &RXUW·V ([SHULPHQW
ZLWK D 1HZ 2UDO $UJXPHQW )RUPDW� ZT�[�Z���U I��# ��� ����� ORP� Y�J� bhhegRMM
"""Lg^�hig]��aL^�dM����M�PM�de� �^��Kg^�higK �gi�hgK` �dKhb�K^�i hgK�je� �d��hK"�hb
K�K��"K� ��K� aid��hK`� d�hM ʭbhhegRMMe� d�L^^M�Vʧ�KN�Q[ʮL

�PQ ,G�
�P� 6HH DOVR ZT�[�Zh���� 6&2786EORJ &R�)RXQGHUV 'LVFXVV 8VH RI /LYH $XGLR LQ

0D\ 2UDO $UJXPHQWV� Y�ʞT�Z[ �ʞʞWT[ I��# ��� ����J� bhhegRMM"""Lg^�hig]��aL^�dM����M
�PM��!�K�i_��K`� K� ��K� aid��hgM ʭbhhegRMMe� d�L^^M	[Q�Kʧ	T�ʮL

�P� �����_ ʟL�L T�����g� 7KRXJKWV RQ +D\GHQ &� &RYLQJWRQ DQG WKH 3DXFLW\ RI
/LWLJDWLRQ 6FKRODUVKLS� �N 
W� �L �	�L Pʝʝ� Q��� Q�N I���ʝJ I`��h��h�g �d�hh�_JL
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ZK\ ci_a�g _�^�_�_ ^�g�g hb� "�# hb�# _� "�hb�ih hb� ^��h�jh �` hb�
"�#g �� "b�^b hb� �ggi�g "� � `� gh e �g��h�_ h� hb�dL 	!�� �`h� 
hb� `�^h �` ci_�^���  �!��"� �h �g ��"#� g "b� digh `� gh �ee�# hb�h
ci_a�K����i�^�_ ��" h� hb� `�^hg �` `ihi � ^�g�gL �g Y �`�gg� ʞ�!�_
���_�^� b�g  �abh`i��# ��h�_R

ʭ�ʮ�" g^b���g `��� ghi_��hg ]# `�^ig��a ���# �� �e�����g ��_ ��h
] ��`gL L L L ʭ��� h�� �`h��� ��" e �`�gg� g `��� h� �g�ʮ ghi_��hg h�  ��_ ] ��`gʰ
��_��_� W ���" �` �� e �`�gg� "b� �!� b�g �g��_ ghi_��hg h�  ��_ ] ��`g�
�j^�eh� e� b�eg� e �`�gg� g "b� h��^b �ee����h� �_!�^�^# ^�i g�gL �ih hb�h
ig� �` ] ��`g �g `� g����g h �����a� ��h h� g�� b�" _�^h ��� �!��!�gL [b� ���#
d��h��� �` ] ��`g �� ��" g^b��� �g hb�d��h��� �` � ��_��g ] ��`� ��_ hb�h �g
g�de�# � "�# �` _�g^ �]��a � ] ������h �_!��^� ]# � ] ������h ��"#� L�Pʝ

W� ��� �` hb�g� �i ^��^� � �g h� ] ��_�� hb� ���g hb �iab
"b�^b ��" e �`�gg� g ��_ ��" ghi_��hg ghi_# ��_ i�_� gh��_ ��"L
[b�g� �� hb� ��a�� �^�_�d# ^�i�_ _� di^b h� ��b��^� hb�
�_i^�h����� �je� ���^� ]# e�#��a d� � �hh��h��� h� b�" hb� ��" �g
�^hi���# �ee���_� ^��gh i�_� ��_ _�!���e�_ ]# ��"#� gL ���_`i� �`
gi^b ^��^� �g� "� hi � ��jh h� g�# � `�" "� _g �]�ih hb� ��"#� g
"b� b�!� e��#�_ ��#  ���g �� hb� _�!���ed��h �` ` �� �je �gg��� ��"
_i ��a hb� � � �` hb� ��]� hg T�i hL

$� /HDGLQJ /DZ\HUV� 7KRVH :KR $UJXHG 7KUHH RU 0RUH
&DVHV LQ WKH 6XSUHPH &RXUW

[b� �ee����h� ��"#� g "b� !��hi �_ h� ^i ] � �je��_ hb�
` �� ge��^b ci �ge i_��^� �` hb� ��]� hg T�i h d��� `� ]�hb �
e �_�^h�]�� ��_ gi e �g��a ]i�^bL [b� � � �� `� �j�de��� 	����
ʟ�a��ʬg � aid��hg �� ]�b��` �` hb� a�!� �d��h ��

I�J +ROGHU Y� +XPDQLWDULDQ /DZ 3URMHFWʰ�Q�

��_ b� � aid��hg �� ]�b��` �` hb� a�!� �d��h ��

I�J &LWL]HQV 8QLWHG Y� )(&L�Q�

�Pʝ ,G� �h Q�N I��h� �h���g �� � �a����J Ifi�h��a 	d��� ` �d ʞ�!�_ ���_�^� h�
�����_ ʟL�L T�����g I�iaL P� ���NJ I�� `��� "�hb �����_ ʟL�L T�����gJJL

�Q� [ ��g^ �eh �` � �� � aid��h �h N�ʠP�� V��_� !L Vid���h� ��� �L Y �c�^h�
PQ� �LZL � I����J I
�L ��K�Oʝ�J� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴ
h ��g^ �ehgM���ʝM��K�Oʝ�Le_` ʭbhhegRMMe� d�L^^MP�
ʟKQYʲ�ʮ I�_!�^�h��a `� `�_� �� gh�hih�
hb�h e �b�]�h�_ e �!�g��� �` ʣd�h� ��� giee� hʤ h� _�g�a��h�_ `� ��a� h�  � �gh � a���k�h���g
h� `i hb� a�!� �d��h ��h� �gh �� ^�d]�hh��a h�  � �gdJL

�Q� [ ��g^ �eh �` � �� � aid��h I��� aid��hJ �h NPʠQ�� T�h�k��g ���h�_ !L 
�_L
	��^h��� T�ddʬ�� PP� �LZL N�� I����J I
�L ��K��PJ� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ
� aid��hgM� aid��hʴh ��g^ �ehgM����M��K��Pʭ��� ai�_ʮLe_` ʭbhhegRMMe� d�L^^Mʲ���Kʟʝ��ʮ
I� ai��a h� ieb��_ `�_� �� ]�� �� ^� e� �h� ��_ i���� ��_�e��_��h �je��_�hi �g `� 
ʣ���^h����� ��a ^�ddi��^�h���ʤ � �je �gg ^��_�_�h� �_!�^�^# h� `i hb� a�!� �d��hʬg
��h�^�  ieh��� ��h� �ghJL
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W� hb� ��hh� ^�g�� ʟ�a��ʬg !��"g �g hb� a�!� �d��hʬg ��"#� 
Ig���^�h� a��� ��J e �!�_ �� a��# ^��g�gh��h "�hb b� !��"g �g �
cigh�^�� �g �!�_��^�_ ]# b� _�gg��hg �� gi^b ^�de��a� `����^� ^�g�g
�g $UL]RQD )UHH (QWHUSULVH &OXE·V )UHHGRP &OXE 3$& Y� %HQQHWW�Q�
��_ b� !�h� h� c��� �� _�gg��h ��0F&XWFKHRQL�QN

Y�i� ʞL T��d��h "�g g�d��� �# g�hi�h�_ʰ b� h�� � ai�_ 
� gh
�d��_d��h ^�g�g �^h��a �� ]�b��` �` hb� a�!� �d��hL�QO W� b�g
^�e�^�h# �g g���^�h� a��� �� ` �d ���P h� ����� b� � ai�_R

I�J :LVFRQVLQ 5LJKW WR /LIH� ,QF� Y� )(&ʰ�QP
I�J 5XPVIHOG Y� )$,5ʰ�QQ
INJ 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ $VVRFLDWLRQʰ�Q�
IOJ )(& Y� :LVFRQVLQ 5LJKW WR /LIH� ,QF�ʰ�Q�
IPJ 8QLWHG 6WDWHV Y� :LOOLDPVʰ�Qʝ ��_
IQJ 'DYLV Y� )(&L���

Y �� h� hb� ��]� hg T�i h � �� � L T��d��h ��g� � ai�_ ��
]�b��` �` hb� a�!� �d��h ��R

I�J $VKFURIW Y� )UHH 6SHHFK &RDOLWLRQ I`� 
e�h�h���� Jʰ��� ��_

I�J 0F&RQQHOO Y� )(& I`�  �ge��_��hJL���

W� hb� ���ʝʠ���� ��_ ����ʠ���� h� dg� � L T��d��h "�g
^�i�g�� �`  �^� _ �� �� `�"� hb�� `�i ^�g�g �� "b�^b 
� gh
�d��_d��h ` �� �je �gg��� �ggi�g "� �  ��g�_R

�Q� 6HH � �kL 
 �� 	�h� L T�i]ʬg 
 ��_�d T�i] Y�T !L �����hh� PQO �LZL ����
�PPʠ�P I����J Iʟ�a��� XL� _�gg��h��aJ I_�g�a ����a hb�h gh�h� ��" a ��h��a �__�h�����
d����g h� ei]��^�# `i�_�_ ^��_�_�h�g �ihge��h ]# e �!�h��# `����^�_ ^��_�_�h�g
]i _���_ ge��^b ��_ hb�h ^�d]�hh��a ^�  ieh��� "�g ��h � ^�de�����a ��h� �ghJL

�QN 6HH �^Tih^b��� !L 
�_L 	��^h��� T�ddʬ�� P�� �LZL ��P� �N�ʠ�� I���OJ
I� �#� � XL� c����_ ]# U��g]i a� Z�h�d�#� � H ʟ�a��� XXL� _�gg��h��aJ I_�g�a ����a hb�h
`�_� �� �aa �a�h� ��d�hg �� ^�de��a� ^��h �]ih���g "� � ʣe�� �# h���� �_ʤ h� hb�
a�!� �d��hʬg gh�h�_ ��h� �gh �` ^�d]�hh��a ^�  ieh���JL

�QO W�`� d�h��� �]�ih 3DXO '� &OHPHQW� ʟW�ʟ��
ʞ H 	��WZ�
bhhegRMM"""L�� ����_L^�dM��"#� gM^M^��d��hKe�i�K_ ʭbhhegRMMe� d�L^^Mʧ	��K	�V�ʮL

�QP 
�_L 	��^h��� T�ddʬ� !L \�gL ��abh h� ��`�� W�^L� PP� �LZL OOʝ� OPO I����J
I^�de��a� `����^�JL

�QQ �idg`��_ !L 
L `� �^�_L H W�gh�hih����� �hgL� PO� �LZL O�� P� I���QJ
I^�de����_ ge��^bʰ �gg�^��h���JL

�Q� ʞ�!��e� h !L \�gbL 	_i^L �ggʬ�� PP� �LZL ���� ��ʝ I����J Ia�!� �d��h
�de��#�� i����gJL

�Q� :LV� 5LJKW WR /LIH� PP� �LZL �h OPOL
�Qʝ ���h�_ Zh�h�g !L \�����dg� PPN �LZL ��P� ��� I����J I^b��_ e� ��a �eb#JL
��� ʞ�!�g !L 
�_L 	��^h��� T�ddʬ�� PPO �LZL ��O I����J I^�de��a� `����^�JL
��� �gb^ �`h !L 
 �� Ze��^b T���L� PNP �LZL �NO� �N� I����JL
��� �^T������ !L 
�_L 	��^h��� T�ddʬ�� PO� �LZL ʝN� ��� I���NJL



P� %522./<1 /$: 5(9,(: ʭ���L ��R�

I�J &KDUWHU &RPPXQLFDWLRQV ,QF� Y� 1DWLRQDO $VVRFLDWLRQ
RI $IULFDQ $PHULFDQ�2ZQHG 0HGLD��N I^�]�� �e� �h� 
��_ 
� gh �d��_d��h  �abh h� ��^�i_�  �^���
^��g�_� �h���g �� d����a �_�h� ��� _�h� d���h���gJʰ

I�J $UFKGLRFHVH RI :DVKLQJWRQ Y� :0$7$��O I ���a��ig
�_!� h�g�d��hgJ I^� hL _����_Jʰ

INJ 7KRPSVRQ Y� +HEGRQ��P Ie���h�^�� ^�de��a�
^��h �]ih���gJ Ici_ad��h !�^�h�_� ��_ hb� ^�g�
"�g  �d��_�_ h� ^� ^i�h ^�i hJʰ ��_

IOJ )DFHERRN� ,QF� Y� 'XJXLG��Q I[���eb��� T��gid� 
Y �h�^h��� �^h  �]�h�jh ^�g�JL

� L T��d��h ��g� `���_ �� �de� h��h �d�^ig ] ��` ��
]�b��` �` 
�^�]��� �� %DUU Y� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO
&RQVXOWDQWV� ,QF���� W� ��abh �` hb�h �d�^ig ] ��`� �h �g ��h�"� hb#
hb�h � L T��d��h �a���  �e �g��h�_ hb� g�d� g�^��� d�_�� ^����h
�� )DFHERRN� ,QF� Y� 'XJXLG�

���hb� �de� h��h e��#� �� � ai��a ^�g�g ]�`� � hb�
��]� hg T�i h �g X�d�g ��ee� X L��� V� � ai�_R

I�J :LVFRQVLQ 5LJKW WR /LIH� ,QF� Y� )(&ʰ��ʝ
I�J 5DQGDOO Y� 6RUUHOOʰ���
INJ )(& Y� :LVFRQVLQ 5LJKW WR /LIH� ,QF�ʰ��� ��_
IOJ 'RH Y� 5HHGL���

� L ��ee "�g ��g� hb� ��"#� "b� � ai�_0F&XWFKHRQ��N ��
hb� ʞ�gh �^h T�i h `� hb� ʞT T� ^i�hL��O V� hb�� `���_ hb�

��N Tb� h� T�dd^ʬ�g� W�^L !L 
�hʬ� �ggʬ� �` �` L �dLK�"��_ ��_��� �O� ZL ThL
�PQ� I����J Id�dLJ I
�L ��K���PJ� YDFDWLQJ ʝ�P 
LN_ Q�� Iʝhb T� L ���ʝJL

��O � ^b_��^�g� �` \�gbL !L \�gbL ��h �L � �� [ ��g�h �ihbL� �O� ZL ThL ��ʝ�
I����J Id�dLJ I
�L ��K�OPPJ� GHQ\LQJ FHUW� WR �ʝ� 
LN_ N�O IʞLTL T� L ����JL

��P [b�deg�� !L V�]_��� �O� ZL ThL NO� I���ʝJ I
�L �ʝK���J Ie� ^i ��dJL
��Q 
�^�]���� W�^L !L ʞiai�_� �O� ZL ThL ��QN I����J I
�L �ʝKP��JL
��� 6HH � ��` �` $PLFL &XULDH 	��^L Y �!L W�`�L Th L I	YWTJ ��_ ["��h#K
��� [�^bL

	je� hg ��_��a�� Z^b��� g ��Ziee� h �` Y�h�h���� g���  !L�dL�ggʬ� �` Y��L T��gi�h��hg� W�^L�
�O� ZL ThL �NNP I����J I
�L �ʝKQN�Jʰ VHH DOVR �����_ ʟL�L T�����g� )LUVW $PHQGPHQW 1HZV ����
7KH&OHPHQW&XUH IRU WKH&XUH� 
��
ʞL
��W
ʞW�Wʞ����[ZL	ʞ�TLI�iaL�Q� ����J� bhhegRMM"""L
hb�`� �L� aM`� ghK�d��_d��hK��"gK�Q�Khb�K^��d��hK^i �K`� Khb�K^i �M ʭbhhegRMMe� d�L^^M�Uʲ�K
�VNʟʮL

��� -DPHV %RSS� \WʟWY	ʞW� I�iaL �P� ����� �R�P Y�J� bhhegRMM��L"���e�_��L� aM
"���MX�d�gʴ��ee ʭbhhegRMMe� d�L^^Mʞʲ��K�ʝ��ʮL

��ʝ 
�_L 	��^h��� T�ddʬ� !L \�gL ��abh h� ��`�� W�^L� POQ �LZL O�� I���QJ
I^�de��a� `����^�JL

��� ���_��� !L Z�  ���� PO� �LZL �N� I���QJ I^�de��a� `����^�JL
��� \�gL ��abh h� ��`�� W�^L !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL OOʝ I����J

I^�de��a� `����^�JL
��� ʞ�� !L ���_� PQ� �LZL ��Q I����J I���^h��� ��"JL
��N �^Tih^b��� !L 
�_L 	��^h��� T�ddʬ�� P�� �LZL ��P I���OJ I^�de��a� `����^�JL
��O �^Tih^b��� !L 
�_L 	��^h��� T�ddʬ�� �ʝN 
L ZieeL �_ �NN� �NO IʞLʞLTL ����JL
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ci �g_�^h����� gh�h�d��h �� hb�h ^�g� "b�� �h "��h h� hb� b�ab
T�i h���P ��_ hb� ��`h� `���_ � ] ��` �� ]�b��` �` hb� ��ei]��^��

�h����� T�dd�hh�� �� hb� Zie �d� T�i hL��Q 	� ��� � b�
 �e �g��h�_ T�h�k��g ���h�_� _ �`h��a hb� ^�de����h� b��_���a hb�
�� �# gh�a�g �` hb� ��h�a�h���� ��_ � ai��a hb� ^�g� ]�`� � � hb ��K
ci_a� `�_� �� _�gh �^h ^�i hL �g  �e� h�_ �� :KHQ 0RQH\ 6SHDNV�
Z���h� ��h^b �^T������ b�g g��_R ʣʯW b�!� ]��� e �!���a�_ h� ]�
�gg�^��h�_ "�hb X�d ��ee �!� hb� e�gh _�^�_� �� hb� �de� h��h
�ggi� �` hb� 
� gh �d��_d��hLʬ L L L ��ee� �^T������ ^��h��i�_�
ʯb�g e �]�]�# "�� ��_ � ai�_ d� � 
� gh �d��_d��h ^�de��a�
`����^� ^�g�g hb�� ��# ��"#� �� hb� ^�i�h #Lʬʤ��� Zh�eb����
���^�d� ��h�_R ʣ[b� ʭ��ei]��^�� 
�h����� T�dd�hh��ʮ b�g ]���
� d�c� `i�_� �` ��eeʬg "� �ʡe�#��a b�d �h ���gh G�LP d������ ��
`��g �� ^�g�g ��!��!��a U�Y ^��_�_�h�g L L L Lʤ���

ʞ�ge�h� hb� X�d�g ��eeg �` hb� ��h�a�h��� "� �_� hb�
����ie �� ^�de��a� `����^� ^�g�g _��g ��h ^ih ��g��# ����a
��]� ��K^��g� !�h�!� �_����a�^�� ����gL [big� hb� �T��ʬg Zh�eb��
Zb�e� � `���_ �� �d�^ig ] ��` �� &LWL]HQV 8QLWHG �� giee� h �` hb�
�ee�����h��ʝ "b��� 
� d�� ʞ� g�� I��g� �� �T�� ��]� ��J `���_
�� �d�^ig ] ��` �� �ee�g�h��� �� ]�b��` �` `� d� �``�^���g �` hb�
�T��L�ʝ� �� ��!� � ��� �` hb� ��"#� g ^b�����a��a hb� ��" I��
]�b��` �` Z���h� �^T������J ��_ � ai��a ]�`� � hb� T�i h "�g

��#_ �] �dg� hb� ��a��_� # 
� gh �d��_d��h ��"#� L�ʝ�

ʞ����_ �L ��  ����� X L� "b� "�g g���^�h� a��� �� ` �d
���� h� ���Q��ʝ� � ai�_ hb� `����"��a ^�g�gR

I�J *RODQ Y� +ROGHUʰ�ʝN
I�J 8QLWHG 6WDWHV Y� $OYDUH]ʰ�ʝO

��P Xi �g_�^h����� Zh�h�d��h� �^Tih^b��� !L 
�_L 	��^h��� T�ddʬ�� P�� �LZL
��P I���OJ I
�L ��KPNQJ� bhhegRMM"""Lg^�hig]��aL^�dM"eK^��h��hMie���_gM����M��M��K
PNQKXi �g_�^h�����KZh�h�d��hK`����Le_` ʭbhhegRMMe� d�L^^M����Kʥ�X�ʮL

��Q � ��` �� hb� �� �hg `� �ee�����h ��ei]��^�� 
�hʬ� T�ddL� �^Tih^b��� !L

�_L 	��^h��� T�ddʬ�� P�� �LZL ��P I���OJ I
�L ��KPNQJL

��� T���W
Z H Zʟ��	�� VXSUD ��h� �Q� �h N�ʠNNL
��� ,G� �h NN Ifi�h��a Zh�eb���� ���^�d� � 7KH 0DQ %HKLQG &LWL]HQV 8QLWHG LV

-XVW *HWWLQJ 6WDUWHG� ��[V	� X�
	Z I��#MXi�� ����J� bhhegRMM"""Ld�hb� c���gL^�dM
e���h�^gM����M�PMc�d�gK]�eeK^�h�k��gKi��h�_M I��gh !�g�h�_ ʞ�^L �ʝ� ����JL

��ʝ $PLFXV &XULDH � ��` �` hb� �d� �^�� T�!�� ��]� h��g ����� �� Ziee� h �`
�ee�����h �� Ziee��d��h�� ʲi�gh���� T�h�k��g ���h�_ !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL
N�� I����J I
�L ��K��PJL

�ʝ� Ziee��d��h�� � ��` �` 
� d� �``�^���g �` hb� �d� �^�� T�!�� ��]� h��g
����� �g $PLFL &XULDH �� ��b��` �` 
��hb� Y� h#� &LWL]HQV 8QLWHG� PP� �LZL N��
I
�L ��K��PJL

�ʝ� Y �`��� �` )OR\G $EUDPV� VXSUD ��h� ��L
�ʝ� Y �`��� �` 'RQDOG %� 9HUULOOL� -U�� ��
U	�� [���	Z H ��Z�
 ��Y�

bhhegRMM"""Ldh�L^�dM��"#� gM_����_K]K!�  ����Kc I��gh !�g�h�_ ʞ�^L �ʝ� ����J I]��a �eb# �`
ʞ����_ �L ��  ����� X LJL

�ʝN U���� !L V��_� � PQP �LZL N��� N�P� NNPʠNQ I����J I^�e# �abhJL
�ʝO ���h�_ Zh�h�g !L ��!� �k� PQ� �LZL ��ʝ� ���� �N� I����J I`��g� ge��^bJL
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INJ 0F&XWFKHRQ Y� )(&ʰ�ʝP ��_
IOJ +DUULV Y� 4XLQQL�ʝQ

	_"�� ZL ʟ���_�� b�g g� !�_ �g _�eih# �Z g���^�h� 
a��� �� g��^� �ʝʝNL�ʝ� ʣ�g �` Xi�� ����� b� b�g � ai�_d� � ^�g�g
]�`� � hb� T�i h hb�� ��# �hb� �^h�!� �_!�^�h�Lʤ�ʝ� V�g 
� gh
�d��_d��h ^�g�g � ai�_ _i ��a hb� ��]� hg T�i h � � ��^�i_�R

I�J *DUFHWWL Y� &HEDOORVʰ�ʝʝ
I�J 0RUVH Y� )UHGHULFNʰN�� ��_
INJ 6RUUHOO Y� ,06 +HDOWK ,QF�N��

Y �� h� hb� h��i � �`Tb��` Xigh�^���]� hg�� Lʟ���_�� ��g� � ai�_R

I�J /HJDO 6HUYLFHV &RUSRUDWLRQ Y� 9HOD]TXH]ʰN�� ��_
I�J 7KRPSVRQ Y� :HVWHUQ 6WDWHV 0HGLFDO &HQWHULN�N

���^��d �L Zh�"� h� � `� d� _�eih# �Z g���^�h� a��� ���N�O
b�g � ai�_ `�!� 
� gh �d��_d��h ` �� ge��^b ^�g�g _i ��a hb�
��]� hg T�i h � �R

I�J &LWL]HQV 8QLWHG Y� )(&ʰN�P
I�J 0DWDO Y� 7DPʰN�Q
INJ ,DQFX Y� %UXQHWWLʰN��
IOJ %DUU Y� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO

&RQVXOWDQWV� ,QF�ʰN�� ��_
IPJ 0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/�N�ʝ

�ʝP �^Tih^b��� !L 
�_L 	��^h��� T�ddʬ�� P�� �LZL ��P� �ʝ�� ��� I���OJ
I^�de��a� `����^�JL

�ʝQ V�  �g !L ʲi���� P�N �LZL Q�Q� Q�ʝ I���OJ Ia�!� �d��h �de��#�� i����gJL
�ʝ� 6HH (GZLQ 6� .QHHGOHU� ��	ʥ� bhhegRMM"""L�#�kL� aM�_!�^�h�gM�_"��

ʴgʴ����_�� I��gh !�g�h�_ ʞ�^L �ʝ� ����JL
�ʝ� (GZLQ .QHHGOHU� \���e�_�� I�e L �P� ����� PR�N ��J� bhhegRMM��L"���e�_��L

� aM"���M	_"��ʴʟ���_�� ʭbhhegRMMe� d�L^^M�P��K��ʧ�ʮL
�ʝʝ U� ^�hh� !L T�]����g� PO� �LZL O�� I���QJ Ia�!� �d��h �de��#�� ge��^bJL
N�� �� g� !L 
 �_� �^�� PP� �LZL NʝN I����J Ighi_��h ge��^bJL
N�� Z�  ��� !L W�Z V���hb W�^L� PQO �LZL PP�� PPP I����J I^�dd� ^��� ge��^bʰ

^��h��h _�g^ �d���h���JL
N�� ��a�� Z� !gL T� eL !L ����kfi�k� PN� �LZL PNN I����JL
N�N [b�deg�� !L \L Zh�h�g ��_L Th L� PNP �LZL NP� I����JL
N�O 0DOFROP /� 6WHZDUW� TKZY�
� bhhegRMM"""L^Kge��L� aMe� g��Mʢ����QPOM���^��d

�Zh�"� h ʭbhhegRMMe� d�L^^MX��
KY��	ʮʰ VHH DOVR 0DOFROP /� 6WHZDUW� ��	ʥ� bhhegRMM"""L
�#�kL� aM�_!�^�h�gMd��^��dʴ�ʴgh�"� h I��gh !�g�h�_ ʞ�^L �ʝ� ����JL

N�P T�h�k��g ���h�_ !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL N�� I����J I^�de��a� `����^�JL
N�Q ��h�� !L [�d� �N� ZL ThL ��OO� ��P� I����J Ih �_�d� �ʰ !��"e���h _�g^ �d���h���JL
N�� W��^i!L� i��hh���NʝZLThL��ʝO���ʝ�I���ʝJ Ih �_�d� �ʰ!��"e���h_�g^ �d���h���JL
N�� ��  !L �dL �ggʬ� �` Y��L T��gi�h��hg� W�^L� �O� ZL ThL �NNP� �NO� I����J I �]�^���gʰ

^��h��h _�g^ �d���h���JL
N�ʝ ��b���# � �� Z^bL ʞ�ghL !L ��!# H[ UHO� �L�L �O� ZL ThL ��N� I����J I
�L ��K

�PPJ Ighi_��h ge��^bJL
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[b� � �g ��g� X� �d��b �L T�����g�N�� "b� � ai�_R

I�J /RFNH Y� .DUDVVʰN��
I�J <VXUVD Y� 3RFDWHOOR (GXFDWLRQ $VVRFLDWLRQʰN�� ��_
INJ .QR[ Y� 6(,8� /RFDO ����LN�N

ʱ ʱ ʱ

[b� ���ʝʠ���� h� d ��g� g�" ���!� g�h# �` T���`� ����
�� ����# ʞ��� 	 "�� Tb�d� ��g�# `����a � ] ��` �� � a�!� �d��h
�de��#�� ge��^b ^�g�� :DURQNHU Y� +HPSVWHDG 8QLRQ )UHH 6FKRRO
'LVWULFW�N�O �� �� �hh�deh h� g^��� ]�^� hb� ^��g� ���  ��^b �`*DUFHWWL
Y� &HEDOORVLN�P [b� e�h�h��� "�g _����_LN�Q

%� :RPHQ /DZ\HUV :KR $UJXHG )LUVW $PHQGPHQW )UHH
([SUHVVLRQ &DVHV LQ WKH 6XSUHPH &RXUW

\b�� �h ^�d�g h� 
� gh �d��_d��h ` ��_�d �`
�je �gg��� ^�g�g � ai�_ �� hb� Zie �d� T�i h� hb� d��� ��"#� g
h#e�^���# gh��� hb� ge�h��abh� �g _� hb� d��� cigh�^�g �� gi^b
^�g�gL 
� hb�h  ��g��� �d��a �hb� g� �h �g �de� h��h h� ���"
di^b d� � �]�ih hb� "�d�� ��"#� g "b� b��e h� gb�e� hb� ��"
�� hb�g � ��L [b� `����"��a _�h� e �!�_�g � g��h^b �` cigh hb�hL

*DUFHWWL Y� &HEDOORVRN��

o ������ WL ��]��K�� a�� N�� I`�  �ge��_��hJ
o T��_# ZL ���N�ʝ I`� e�h�h���� J

N�� Y �`��� �` -HUHPLDK $� &ROOLQV� ��	ʞV�

Hʟ�WZ	�Y��T� bhheRMM"""L] �_b�``L
^�dM�hh� ��#gMg���� ʸ��^�i�g��Mc� �d��bK�K^�����gM ʭbhhegRMMe� d�L^^M\�ʟ�K�NPʞʮL

N�� ��^�� !L ʟ� �gg� PPP �LZL ���� ��ʝ I���ʝJ Ia�!� �d��h �de��#�� i����gʰ
^�de����_ ge��^bJL

N�� �gi g� !L Y�^�h���� 	_i^L �ggʬ�� PPP �LZL NPN� NPN I���ʝJ Ia�!� �d��h
�de��#�� i����gʰ ^�de����_ ge��^bJL

N�N ʟ��j !L Z� !L 	degL W�hʬ� ������ ��^�� ����� PQ� �LZL �ʝ�� N�� I����J
Ia�!� �d��h �de��#�� i����gJL

N�O Y�h�h��� `� \ �h �` T� h�� � �� \� ���� !L V�degh��_ ����� 
 �� Z^bL ʞ�ghL�
�O� ZL ThL �QQʝ I����J I
�L �ʝK�ʝNJʰ VHH :DURQNHU Y� +HPSVWHDG 8QLRQ )UHH 6FKRRO 'LVWULFW�
ZT�[�Z���U� bhhegRMM"""Lg^�hig]��aL^�dM^�g�K`���gM^�g�gM"� ���� K!Kb�degh��_Ki����K
` ��Kg^b���K_�gh �^hM ʭbhhegRMMe� d�L^^M�ʝʧ	K����ʮL

N�P U� ^�hh� !L T�]����g� PO� �LZL O�� I���QJ Ia�!� �d��h �de��#�� ge��^bJL
N�Q :DURQNHU� �O� ZL ThL �QQʝ I����J Id�dLJ� GHQ\LQJ FHUW� WR ��� 
L �eeʬj ����

�ʝ� I�_ T� L ���ʝJL
N�� ,G�
N�� -XGLFLDO 1RPLQDWLRQ &RPPLVVLRQ� ������ WL ��]��K�� a�� ���a �eb#�'&�*29�

bhhegRMMc�^L_^La�!M]��a �eb#M]�����K�K �]��K!� a�� I��gh !�g�h�_ ʞ�^L �ʝ� ����JL
N�ʝ 6HH ʞ�!�_ UL Z�!�a�� :KLVWOH�EORZHU &DVH *RHV WR +LJK &RXUW� ���[L [W�	Z

I�^hL �N� ���PJ� bhhegRMM"""L]��h�d� �gi�L^�dM��"gM]gKjedK���PK��K�NK�P���N��P�K
gh� #Lbhd� ʭbhhegRMMe� d�L^^MZ	[�KQʲ[�ʮL
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5DQGDOO Y� 6RUUHOORN��

o � ��_� \ �abhN�� I`�  �ge��_��hJ

7HQQHVVHH 6HFRQGDU\ 6FKRRO $WKOHWLF $VVRFLDWLRQ Y� %UHQWZRRG
$FDGHP\RN��

o ��i ��� 	L ��b���#N�N I`� e�h�h���� J

3OHDVDQW *URYH &LW\ Y� 6XPPXPRN�O

o Y�d��� V�  �gN�P I`�  �ge��_��hJ

&LWL]HQV 8QLWHG Y� )(&RN�Q

o 	���� ʟ�a�� I`�  �ge��_��hJ

8QLWHG 6WDWHV Y� 6WHYHQVRN��

o Y�h �^�� �L �����hhN�� I`�  �ge��_��hJ

+ROGHU Y� +XPDQLWDULDQ /DZ 3URMHFWRN�ʝ

o 	���� ʟ�a��NN� I`� e�h�h���� J

6Q\GHU Y� 3KHOSVRNN�

o �� a�� XL Yb��egNN� I`�  �ge��_��hJ

N�� ���_��� !L Z�  ���� PO� �LZL �N� I���QJ I^�de��a� `����^�JL
N�� Y �`��� �` %UHQGD :ULJKW� ʞ	��Z� bhhegRMM"""L_�d�gL� aM] ��_�K" �abh

ʭbhhegRMMe� d�L^^MPʟQ�K�	N�ʮL
N�� [���L Z�^��_� # Z^bL �hb��h�^ �ggʬ� !L � ��h"��_ �^�_L� PP� �LZL �ʝ�� �ʝN

I����J Iieb��_��a � gh�h� ge� hg �gg�^��h���ʬg ��h� �^ i�h��a  i��� ^��^�i_��a hb�h
g���^�h�h��� ]# g^b���g ^�� ]� ]����_JL

N�N 6HH ��i ��� ��b���#� ��[V�� H \�[ʟW
Z ��Y� bhhegRMM"""L�"L^�dM
e��e��Md�i ���Kd�b���# ʭbhhegRMMe� d�L^^MZZ�YK���	ʮL

N�O Y���g��h U �!� T�h# !L Ziddid� PPP �LZL OQ� I���ʝJ Ia�!� �d��h ge��^bJL
N�P 6HH 3DPHOD +DUULV �-XGJH�� \WʟWY	ʞW� IZ�ehL ��� ����� ORNO Y�J�

bhhegRMM��L"���e�_��L� aM"���MY�d���ʴV�  �gʴIci_a�J ʭbhhegRMMe� d�L^^M��ʝʲK�Y��ʮL
N�Q T�h�k��g ���h�_ !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL N�� I����J I^�de��a� `����^�JL
N�� ���h�_ Zh�h�g !L Zh�!��g� PPʝ �LZL OQ� I���ʝJ I�d�a�g �` ���d�� ^ i��h#JL
N�� 6HH 3DWULFLD 0LOOHW� \WʟWY	ʞW� IZ�ehL �ʝ� ����� ORO� Y�J� bhhegRMM��L

"���e�_��L� aM"���MY�h �^��ʴ�����hh ʭbhhegRMMe� d�L^^Mʧ�ʧ�K�
�	ʮL
N�ʝ V��_� !L Vid���h� ��� �L Y �c�^h� PQ� �LZL �� Q I����J Id�h� ��� giee� hJL
NN� 6HH (OHQD .DJDQ� \WʟWY	ʞW� IZ�ehL ��� ����� QRPN Y�J� bhhegRMM��L

"���e�_��L� aM"���M	����ʴʟ�a�� ʭbhhegRMMe� d�L^^M�
PʟKʟ\UVʮL
NN� Z�#_� !L Yb��eg� PQ� �LZL OON� OOQ I����J I`i�� �� e �h�ghgJL
NN� 6HH 0DUJLH -� 3KHOSV� ��	ʥ IZ�ehL ʝ� ����J� bhhegRMM"""L�#�kL� aM

�_!�^�h�gMd� a��ʴcʴeb��eg I��gh !�g�h�_ ʞ�^L �ʝ� ����JL
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6RUUHOO Y� ,06 +HDOWK ,QF�RNNN

o � �_a�h TL �g�#NNO I`� e�h�h���� J

0F&XWFKHRQ Y� )(&RNNP

o 	 �� 	L �i eb#NNQ I`� e�h�h���� J

0F&XOOHQ Y� &RDNOH\RNN�

o X����`� U �^� ����� NN� I`�  �ge��_��hJ

+HIIHUQDQ Y� &LW\ RI 3DWHUVRQRNNʝ

o U��a� ʞL ��_� gNO� I�d�^ig ^i ��� `� �Z a�!� �d��hJ

0DVWHUSLHFH &DNHVKRS� /WG� Y� &RORUDGR &LYLO 5LJKWV
&RPPLVVLRQRNO�

o ʟ �gh�� ʟL \�aa��� NO� I`� e�h�h���� J

NNN Z�  ��� !L W�Z V���hb W�^L� PQO �LZL PP�� PPQ I����JL
NNO Y �gg �����g�� �``�^� �` hb� �hh� ��# U��� �� �` �� d��h� � �_a�h �g�#

�ee���h�_ Z���^�h� U��� �� �` �� d��h I�e L �ʝ� ���PJ� bhhegRMM!h_�aa� L� aM���PM�OM�ʝM
] �_a�hK�g�#K�ee���h�_Kg���^�h� Ka��� ��K�`K!� d��hM ʭbhhegRMMe� d�L^^MPPQYK[�ʧUʮL

NNP �^Tih^b��� !L 
�_L 	��^h��� T�ddʬ�� P�� �LZL ��P I���OJ I^�de��a� `����^�JL
NNQ 6HH Y �`��� �` (ULQ 0XUSK\� ʟW�ʟ��
ʞ H 	��WZ� bhhegRMM"""L�� ����_L^�dM

��"#� gMdMdi eb#K� ��K� ʭbhhegRMMe� d�L^^MO�P�K
ʲ�ʞʮL
NN� �^Ti���� !L T�����#� P�N �LZL OQO I���OJ I���`��hh��aJL
NN� 6HH -HQQLIHU *UDFH 0LOOHU �¶��� 1DPHG &KLHI RI 6WDII WR %RVWRQ 'LVWULFW

$WWRUQH\ 5DFKDHO 5ROOLQV� ��ZL �
W�L ZTVL �` �L IX��L �O� ���ʝJ� bhhegRMM"""L]iL�_iM
��"M���ʝM��M�OMc����`� Ka �^�Kd���� KʝNK��d�_K^b��`K�`Kgh�``Kh�K]�gh��K_�gh �^hK�hh� ��#
K �^b���K �����gM ʭbhhegRMMe� d�L^^M�ʞ�\K���\ʮL

NNʝ V�``� ��� !L T�h# �` Y�h� g��� �NQ ZL ThL �O�� I���QJ Ia�!� �d��h
�de��#�� ge��^bJL

NO� Y �`��� �` *LQJHU '� $QGHUV� ��
U	� [���	Z H ��Z�
�
bhhegRMM"""Ldh�L^�dM��"#� gMa��a� K_K��_� g ʭbhhegRMMe� d�L^^M\ʝʥZK[ʟQ�ʮL

NO� ��gh� e��^� T���gb�e� �h_L !L T���L TL�L T�ddʬ�� �N� ZL ThL ���ʝ I����J
I ���a��ig ��ih ���h#JL

NO� .ULVWHQ :DJJRQHU� \���e�_�� IXi�# �Q� ����� PRO� Y�J� bhhegRMM��L"���e�_��L
� aM"���Mʟ �gh��ʴ\�aa��� ʭbhhegRMMe� d�L^^M�PT�KX
ʲ�ʮʰ VHH DOVR �����_ ʟL�L T�����g�
)LUVW $PHQGPHQW 1HZV ���� .ULVWHQ :DJJRQHU LV WKH 2QH WR :DWFK LQ )LUVW $PHQGPHQW
&DVHV� 
��
ʞL 
�� W
ʞW�Wʞ����[ZL W
	ʞ�TL IXi�# �P� ����J� bhhegRMM"""Lhb�`� �L� aM`� ghK
�d��_d��hK��"gK�QNK� �gh��K"�aa��� K���K"�h^bK`� ghK�d��_d��hK^�g�gM ʭbhhegRMMe� d�L
^^M�[ʝʥKQ�U�ʮL Zb� "�g ��g� ^�i�g�� �� 7KRPDV 0RUH /DZ &HQWHU Y� %RQWDL 6HH �dgL `� 
Y �ge� �h# 
�i�_L !L ���h�� �O� ZL ThL �N�N I����J I
�L �ʝK�PPJ I_�^�_�_ "�hb [b�d�g
�� � �L Th L !L ���h�J� UHY·J DQG UHPDQGLQJ ʝ�N 
LN_ ���� Iʝhb T� L ����J I^b� �h�]��
^��h �]ih���g _�g^��gi � ^�g�JL
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/R]PDQ Y� &LW\ RI 5LYLHUD %HDFKRNON

o Y�d��� ʟ� ���NOO I`� e�h�h���� J

0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/�RNOP

o ��g� ZL ���hhNOQ I`� e�h�h���� J

$PHULFDQV IRU 3URVSHULW\ )RXQGDWLRQ Y� %RQWDRNO�

o ��d�� �L 
���]� aNO� I`�  �ge��_��hJ
o 	��k�]�hb �L Y ���a� NOʝ I�d�^ig ^i ��� `� �Z

a�!� �d��hJ

W�L [V	 X�Z[WT	Z

	!� # Zie �d� T�i h b�g �hg a���hgʰ hb�g� "b� d�!� hb�
_�^h ���� �� hb �� ��" _� �^h���gL 
 �dTb��` Xigh�^� X�b��� gb���
h� Tb��` Xigh�^� 	� � \�  �� ��_ ]�#��_� ^� h��� ci �ghg ] ��a hb�� 
���"��_a� ��_ h�^h�^�� g����gNP� h� ]�� ��"�#g hb�h  �gb�e� hb� ��"L
[b� g�d� b��_g h i� `� ge�^�`�^ � ��g �` hb� ��"ʡ`� �j�de���
d�_� � Z�^��_ �d��_d��h ci �ge i_��^� �g �� a��# ^ �_�h�_ �g
]���a hb� ] ���^b��_ �` Xigh�^� Z^����NP� I_i�# d��_`i� �` hb�
�gg�gh��^� b�  �^��!�_ ` �d hb� d��# ] ��`g `���_ �� hb�+HOOHU ^�g�JL
[b�� �a���� �hb� cigh�^�g Igi^b �g Y�� ^� �ih�� J ��hb� ��!� 
_�!���e �  �!� �_  �eih�h��� � ��!� ��# ^���d h� ��# �j^�eh�����
�je� h�g� �� � e� h�^i�� � �� �` ��"L [b� g�d� b��_g h i� `� hb�
^b��` cigh�^� �` hb� ��]� hg T�i h "b�� �h ^�d�g h� hb� 
� gh
�d��_d��h ��_ ` �� �je �gg��� ci �ge i_��^�L

NON ��kd�� !L T�h# �` ��!�� � ���^b� �N� ZL ThL �ʝOP I����J I �h����h� # �  �gh ^�g�JL
NOO ���a �eb# �` 3DPHOD 6� .DUODQ� Z[�
L �L ZTVL� bhhegRMM��"Lgh��`� _L�_iM

_� �^h� #Me�d���KgK�� ���M ʭbhhegRMMe� d�L^^Mʧ�ʝNKUZʟYʮL
NOP ��b���# � �� Z^bL ʞ�ghL !L ��!# H[ UHO� �L�L� �O� ZL ThL ��N� I����J

Ighi_��h ge��^bJL
NOQ Y �`��� �` /LVD 6� %ODWW� \W��W��Z H T�

���� ��T� bhhegRMM"""L"^L^�dM

�hh� ��#gM��g�KZK���hh ʭbhhegRMMe� d�L^^M
�QUKQ�ʟʲʮL
NO� �dgL `� Y �ge� �h# 
�i�_L !L ���h�� �O� ZL ThL �N�N I����J I_�g^��gi � ��"JL
NO� $LPHH )HLQEHUJ� TKZY�
� bhhegRMM"""L^Kge��L� aMe� g��Mʢ�N��ʝOM��d��


���]� a ʭbhhegRMMe� d�L^^M\\O
K\�	�ʮʰ ����# Z��!��� 6/6 $OXPQL DW WKH &DOLIRUQLD
2IILFH RI WKH 6ROLFLWRU *HQHUDO� Z[�
L ��\L ��UL I��# N�� ����J� bhhegRMM��"L
gh��`� _L�_iMgh��`� _K��"#� M� h�^��gMg�gK��id��K�hKhb�K^���`� ���K�``�^�K�`Khb�Kg���^�h� K
a��� ��M ʭbhhegRMMe� d�L^^MY��OK[�ʟʥʮL

NOʝ (OL]DEHWK 3UHORJDU� \WʟWY	ʞW� I
�!L ʝ� ����� ORN� Y�J� bhhegRMM��L"���e�_��L
� aM"���M	��k�]�hbʴY ���a� ʭbhhegRMMe� d�L^^MʟVP\Kʧ
��ʮL

NP� 6HH T���W
Z H Zʟ��	�� VXSUD ��h� �N� �h ��� N�ʠN�� ��ʠʝ�L
NP� 6HH ʞ�gh �^h �` T��id]�� !L V���� � PPO �LZL P��� P�NʠQNQ I����J IZ^����� XL�

d�c� �h# �e�����J I_�g^igg��a hb� d�����a ��_ ��d�hg �` hb� Z�^��_ �d��_d��h ��_ b��_��a
a�!� �d��h ]�� �� b��_ai� e�gg�gg��� ��_ `� �� d �e� �]���h# �� hb� b�d� i�^��gh�hih�����JL
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$� 5REHUWV·V 5XOHV

W� h� dg �` d� � �id]� g �` d�c� �h# �e�����g ������ Tb��`
Xigh�^� ��]� hg �g hb�d�gh �de� h��h e��#� � SOXVb� �g hb� ���"b�
�gg�a�g hb� ����ʬg gb� � �` �e�����g� ` �fi��h�# h� b�dg��`L �g ��h�_
�� ��� � ��]� hg b�g �gg�a��_ hb� ���_ �e����� h� b�dg��`
�ee �j�d�h��# �ʝ e� ^��h �` hb� h�d�L 	fi���#  �!�����a� b�
�gg�a��_ hb� ���_ �e����� �� ʝP e� ^��h �` hb� 
� gh �d��_d��h
` �� �je �gg��� ^�g�g b��_�_ _�"� ]# b�g T�i hL ��_ b� !�h�_ h�
�``� d 
� gh �d��_d��h �je �gg��� ^���dg �� hb� h#Khb �� �ih �`
`�`h#K��abh ^�g�g IP� e� ^��hJL

%� &ULWLFDO 9RWHV

[b�iab ��jh �� �id� �^�� ���� �� h� dg �` �id]� g �` ���_
�e�����g� hb� FRPELQHG h�h��g �` hb� ʟ����_#K���h� _i� "� � `�"� 
hb�� hb�h �` hb� ^b��` cigh�^�LNP� Zh���� "b�� �h ^�d�g h� d�c� �h#
�e�����g hb�h �``� d � ` �� �je �gg��� ^���d� hb�� !�h�g "� �
^ �h�^�� L L L �g "��� ]� hb�g� �` Xigh�^�g U� gi^b� ʟ�!���iab� ��_
��  �hh �� hb� `ihi �L

&� 7KH /LEHUDO :LQJ

[b� ��]� �� cigh�^�g I`� gh `�i � ��" hb �� �� �id]� J "� �
�gg�a��_ hb� `�"�ghd�c� �h# �e�����g ��_ hb���d� � �`h�� hb����h�
"� � �gg�a��_ d�c� �h# �e�����g �� ^�g�g "b� � hb� ` �� �je �gg���
^���d"�g GHQLHGL Xigh�^� � �#� b�_ hb�d�gh _�gg��hg� hb� h��� �ih
�` `�`h#K��abh I��LO e� ^��hJLNPN U�!�� hb� ^b��a� �� hb�d���ie �` hb�
T�i h� hb� ��]� �� "��a "��� ��" ���_ h"� ^��g� !�h�!� cigh�^�g h�
c��� hb�d �� `� d��a ��# d�c� �h#ʡ�� i������# g^��� ��L

'� 7KH :RPHQ -XVWLFHV

�` hb� `�`h#K��abh 
� gh �d��_d��h ` �� �je �gg��� ^�g�g
_�^�_�_ ]# hb� ��]� hg T�i h� ���# g�j �` hb�g� �e�����g I��LNO
e� ^��hJ "� � �ihb� �_ ]# Xigh�^�g U��g]i a INJ� Z�h�d�#� I�J�
��_ ʟ�a�� I�J ^�d]���_L �` hb� hb� h#Kh"� ` �� �je �gg��� ^�g�g
gb� e� h�^�e�h�_ ��� Xigh�^� ʟ�a�� "�g �gg�a��_ � d�c� �h#
�e����� �� ���# ��� ^�g�ʡ,DQFX Y� %UXQHWWLLNPO

NP� 6HH LQIUD �ee��_�j TR ��c� �h# �e�����g ]# Xigh�^�L
NPN 6HH LQIUD �ee��_�j VR �ihb� g �` ʞ�gg��h��a �e�����gL
NPO W��^i !L � i��hh�� �Nʝ ZL ThL ��ʝO� ��ʝ� I���ʝJL
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(� /HIW 2XW� -XVWLFH 6RXWHU

[b�iab b� e� h�^�e�h�_ �� g�jh��� 
� gh �d��_d��h ` ��
�je �gg��� ^�g�g� Xigh�^� Z�ih� "�g ��!� �gg�a��_ � d�c� �h#
�e����� _i ��a b�g h�d� "�hb hb� ��]� hg T�i hL V� _�_� b�"�!� �
�ggi� `�!� _�gg��hg ����a "�hb �� �e����� _�gg��h��a �� e� hL

)� /LEHUWDULDQ �1RW /LEHUDO� )UHH 6SHHFK -XULVSUXGHQFH

W� ����� T�h� W�gh�hih� 
� gh �d��_d��h ��"#� W�#�
Zb�e� � �]g� !�_ hb�h ʣʭhʮb� ��]� h� ��� e�g�h��� b�g ]�^�d�
_�d����h �� hb�  �abh �� 
� gh �d��_d��h �ggi�gLʤNPP Zb�e� �
^��h��i�_� ʣʭ�ʮh g�de�# d���g hb�h "� gb�i�_ ]� g��eh�^�� �`
a�!� �d��h �hh�dehg h�  �ai��h� ge��^bLʤNPQ [b�h g��eh�^�gd b�g
h���� �� � ��" ��_ ]��_ d�����a �g hb� T�i hʬg ci �ge i_��^�
�� hb�g � �� ^��h��i�g h� �je��_ ��_ �g �!� d� � �ggi�g � �
] �iabh i�_� hb� ci �g_�^h��� �` hb� 
� gh �d��_d��hL [b�h
�je��g���� b�"�!� � b�g ]��� ^b� �^h� �k�_ �g �� a��# ���K
_� �^h�����L �g 1HZ <RUN 7LPHV  �e� h� �_�d ��eh�� e���h�_
�ih� hb� ʣ"��  �h� `� ^��g� !�h�!� ge��^bʤ IQʝ e� ^��hJ `� 
�j^��_g hb� ʣ"��  �h� `� ��]� �� ge��^bʤ I�� e� ^��hJLNP�

*� 7KRPDV·V 2ULJLQDOLVP

Ze�����a `� b�dg��` ������ Xigh�^� [b�d�g b�g
�de��#�_ b�g � �a�����gh i�_� gh��_��a �` hb� 
� gh ��_

�i h���hb �d��_d��hg h� fi�gh��� hb� �!� ] ��_hb _�^h ����
h� ^b�����a� hb� b��_��a �� 1HZ <RUN 7LPHV Y� 6XOOLYDQ ��_ �hg
e �a��# Ic����_ ]# Xigh�^� U� gi^bJ� ��_ h� ^��h�gh hb�
�ee��^�h��� �` hb� 
� gh �d��_d��h �� gh�h� ^�g�g ��!��!��a
ʟʠ�� ghi_��hgLNP�

+� 0RVW 1XPHURXV DQG 0RVW :LQQLQJ &DWHJRU\ RI &DVHV�
&DPSDLJQ )LQDQFH &RQWURYHUVLHV

[b� ��]� hg T�i h b�g  ��_� �_  i���ag �� ��abh gi^b ^�g�g
��_ hb� 
� gh �d��_d��h ^���d "�g gigh����_ �� ��� �` hb�dLNPʝ

NPP ��eh��� VXSUD ��h� �OL
NPQ ,G�
NP� ,G� I^�h��a ��� 	egh���� \�gb��ah�� ���!� g�h# �� ZhL ��i�g ��_ ��_ �" ʞL

�� h�� H ʟ�!�� ʲi���� ���!� g�h# �` ��^b�a��� Qʹ ʞ�^�_�g �` 
 ��_�d �` 	je �gg��� ��
hb� �LZL Zie �d� T�i hJL

NP� 6HH VXSUD ��h�g ��Qʠ�ʝ� ��_ �^^�de��#��a h�jhL
NPʝ 
� � ��gh �` hb� ^�g�g� g���ee��_�jʟRT�g�g� a���k�_]#[�e� �̂T�de��a�
����^�L
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,� 1R )UHHGRP RI 3UHVV &DVHV

W� �hg g�d� `�`h��� #�� g �` �j�gh��^�� hb� ��]� hg T�i h b�g
#�h h�  �!��"� ��_  i�� ��� � 
� gh �d��_d��h ` ��_�d �` hb� e �gg
^�g�L [b�iab hb� T�i h _�_ b�� )&& Y� )R[ 7HOHYLVLRQ 6WDWLRQV�
,QF�NQ� ��_ ��h� )&& Y� )R[ 7HOHYLVLRQ 6WDWLRQV� ,QF� ,,�NQ� �h _�^�_�_
���hb� ^�g� �� 
� gh �d��_d��h a �i�_gL ��_ "b��� hb� cigh�^�g
_�_ b�!� � e �gg _�`�d�h��� ^�g� ]�`� � hb�d hb� ���ʝ h� d
I1DWLRQDO 5HYLHZ� ,QF� Y� 0DQQJ�NQ� hb�# _�^����_  �!��"LNQN �g
e �!��ig�# d��h����_� b�"�!� � Xigh�^� U� gi^bʬg _�gg��h ` �d hb�
_����� �` ^� h�� � � �� %HULVKD Y� /DZVRQ d�# "��� gb�e� `ihi �
hb�����a �� hb�g � ��LNQO

�L [V	 ʞ�T[�W
	Z

	d]��_����a ^� h��� h���hg �` _�^h ���� ��" ^�d]���_ "�hb
�� ��` �fi��h ��_ h� � �a�����gd b�!� ]��� hb� b���d� �g �` hb�
��]� hg T�i hʬg ` �� ge��^b ci �ge i_��^�L ��^� g� �d]��_���_�
_�^h ��� b�g h#e�^���# ]��� �ee���_ "�hb ���  ���a��ig `�_���h#� g�!�
�� ^�g�g gi^b�g+ROGHU Y�+XPDQLWDULDQ/DZ3URMHFW�NQP `� �j�de��L

$� &DWHJRULFDO 9HUVXV %DODQFLQJ $SSURDFKHV

�g �!�_��^�_ ]# ^�g�g gi^b �g &LWL]HQV 8QLWHG Y� )(&�
8QLWHG 6WDWHV Y� 6WHYHQV� ��_ 5HHG Y� 7RZQ RI *LOEHUW� hb�
^��g� !�h�!� "��a �` hb� T�i h �g a��� ���# d� � _�ge�g�_ h� ig�
 �a� �ig ^�h�a� �^�� �ee ��^b�g "b� ��g hb� T�i hʬg ��]� �� "��a
h��_g d� � h�"� _g � ^��h�jhi�� ]����^��a �ee ��^b �g �!�_��^�_
]# Xigh�^� � �#� ʬg _�gg��h �� 0F&XWFKHRQ Y� )(&� "b�^b "�g
c����_ ]# Xigh�^�g U��g]i a� Z�h�d�#� � ��_ ʟ�a��LNQQ

NQ� 
�_L T�dd^ʬ�g T�ddʬ� !L 
�j [���!�g��� Zh�h���g� W�^L� PPQ �LZL P�� I���ʝJL
NQ� 
�_L T�dd^ʬ�g T�ddʬ� !L 
�j [���!�g��� Zh�h���g� W�^L� PQ� �LZL �Nʝ I����JL
NQ� 
�hʬ� ��!L W�^L !L ����� �O� ZL ThL NOO I���ʝJ Id�dLJ� GHQ\LQJ FHUW� WR �P�

�LN_ ���N IʞLTL ���QJ� �g �d��_�_ Iʞ�^L �N� ����J I
�L �OKT�K��QJL
NQN 6HH X���g H \�gh� VXSUD ��h� N�� �h ��L
NQO 6HH VXSUD ��h�g �ʝ�ʠ��� ��_ �^^�de��#��a h�jhL
NQP V��_� !L Vid���h� ��� �L Y �c�^h� PQ� �LZL �� O� I����J Iieb��_��a hb� ��"

�`h� � gh �^h g^ ih��# h�ghJL 
� ^ �h�^�� �gg�ggd��hg �` hb� ^�g�� g�� a��� ���# ʞ�!�_ T����
7KH )LUVW $PHQGPHQW·V %RUGHUV� 7KH 3ODFH RI V��_� !L Vid���h� ��� ��" Y �c�^h LQ
)LUVW $PHQGPHQW 'RFWULQH� Q V���L �L H Y��ʬ� �	�L �O� I����J� "b� ��� T��� � ai�_ hb�
^�g� `� hb�  �ge��_��h� ��_ X�d�g \���gh��� H �gbih�gb �b�a"�h� %DG /DZ� +RZ WKH
8QLWHG 6WDWHV 6XSUHPH &RXUW 0LVKDQGOHG WKH )UHH 6SHHFK ,VVXH LQ V��_� !L
Vid���h� ��� ��" Y �c�^h� LQ	ʧ[�	�WZ�� 
�		ZY		TV�
ʞT��
[	�K[	����WZ���\
�
ʞ Y��WT� � IW�� T �d� �_L� ���ʝJL

NQQ 6HH VXSUD Z�^h���g WWL�ʠWWLTL Xigh�^� � �#� ʬg  �hb� �e��K��_�_ d�c� �h#
�e����� ��0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/L �g ^� h����# `� ��gg ^�h�a� �^�� ��_ d� �
���� h� � `� d �` ]����^��aL 6HH ��b���# � �� Z^bL ʞ�ghL !L ��!# H[ UHO� �L�L�
�O� ZL ThL ��N�� ��OQʠO� I����JL
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%� &RQWHQW�'LVFULPLQDWLRQ 6WDQGDUG RI 5HYLHZ

\�hb hb� �_!��h �`%DUU Y� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO
&RQVXOWDQWV� ,QFL� �h �g ��" ^��� hb�h `�!� d�d]� g �` hb� ��]� hg
T�i h ITb��` Xigh�^� ��]� hg ��_ Xigh�^�g [b�d�g� ���h�� U� gi^b�
��_ ʟ�!���iabJ b��_ hb�h gh �^h g^ ih��# �g hb� �ee��^�]��
gh��_� _ �`  �!��"� "b� ��g hb �� d�d]� g IXigh�^�g � �#� �
ʟ�a��� ��_ Z�h�d�#� J "�i�_ ig� g�d� ���_ �` ��h� d�_��h� � 
]����^��a h�ghLNQ� Xigh�^� ��  �hh b�g #�h h�  i�� �� hb� d�hh� L

&� &RQWHQW�'LVFULPLQDWLRQ 6WDQGDUG RI 5HYLHZ LQ
&RPPHUFLDO 6SHHFK DQG 6HFRQGDU\ (IIHFWV &DVHV

[b�T�i hʬg _�^�g��� ��5HHG��_ �hg �je��g��� �` hb� ^��h��hK
_�g^ �d���h��� e ��^�e�� ^ ��h�g h��g��� "�hb h"� ���aKgh��_��a
_�^h ���g �� 
� gh �d��_d��h ��" hb�h ����" `� ^��h��h
_�g^ �d���h���R I�J hb� ^�dd� ^��� ge��^b _�^h ���� ��_ I�J hb�
g�^��_� # �``�^hg _�^h ���LNQ�

'� 5HHG DQG &RPPHUFLDO 6SHHFK� 6WULFW 6FUXWLQ\"

W� 
� gh �d��_d��h ci �ge i_��^�� ei ��# ^�dd� ^���
ge��^b � �_!� h�g��a  �^��!�g ��gg e �h�^h��� hb�� e���h�^��
ge��^bL [b� Zie �d� T�i h b�g _�`���_ ^�dd� ^��� ge��^b �g
ʣge��^b hb�h _��g �� d� � hb�� e �e�g� � ^�dd� ^���
h ��g�^h���ʤNQʝ � ʣ�je �gg���  ���h�_ g����# h� hb� �^���d�^
��h� �ghg �` hb� ge���� ��_ �hg �i_���^�LʤN�� �`h��h�d�g �h �g
_�``�^i�h h� _�h� d��� hb� _�!�_��a ���� ]�h"��� ^�dd� ^��� ��_
���^�dd� ^��� ge��^bL

�ih� �` � ^�i h ^��gg�`��g ge��^b �g ei ��# ^�dd� ^���
ge��^b� hb��  �ai��h���g �� hb�h ge��^bʡ�!�� �` ei ��# ^��h��hK
]�g�_ʡ� � �!��i�h�_ i�_� � `� d �` ��h� d�_��h� g^ ih��#
���"� �g hb� ʣ&HQWUDO +XGVRQ h�ghLʤN�� ����"b���� ^��h��hK
]�g�_  �gh �^h���g �� ���K^�dd� ^��� ge��^b �� d���# � �
�!��i�h�_ i�_� gh �^h g^ ih��#L �g 
� gh �d��_d��h g^b��� 
��_��# �L Zd���� b�g �je�����_� ^�dd� ^��� ge��^b �g � ʣgh�eK
^b��_ʭ ʮ ʤN�� �� hb� 
� gh �d��_d��h `�d��#L

T�dd� ^��� ge��^b  �^��!�g ��gg e �h�^h��� a��� ���#
]�^�ig� �h ����a�_�# �g b� _�� ��_ d� � �]c�^h�!��# !� �`��]��

NQ� 6HH VXSUD h�jh �^^�de��#��a ��h�g ��Qʠ���L
NQ� Vi_g��� VXSUD ��h� ���� �h �PʝL
NQʝ ���h�_ Zh�h�g !L ���h�_ 
��_g� PNN �LZL O�P� O�ʝ I����JL
N�� T�h# �` T��^����h� !L ʞ�g^�!� # 
�h"� �� W�^L� P�� �LZL O��� O�� I�ʝʝNJ Ifi�h��a

T��hL Vi_g�� U�gH	��^L T� eL !L Yi]L Z� !L T�ddʬ�� OO� �LZL PP�� PQ� I�ʝ��JJL
N�� 6HH &HQW� +XGVRQ� OO� �LZL �h PQOʠQQL
N�� ��_��# �L Zd����� 7KH 3XIIHU\ RI /DZ\HUV� NQ �L �WTVL �L �	�L �� O I����JL
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hb�� ���K^�dd� ^��� ge��^bL Z^b��� g b�!� fi�gh����_ hb�g�
 �h������g ��_ hb� _�^h ��� �hg��` `� _�^�_�gL Y� b�eg d�gh
��h�]�#� ���j ʟ�k��g�� ��_ Zhi� h ����� _�^�� �_ hb�h hb�
^�dd� ^��� ge��^b _�^h ��� ʣd���g �� g��g�LʤN�N

ʣT�dd� ^��� ge��^b� b�"�!� �  �d���g � g�^��_K^��gg
^�h�k�� �� hb� 
� gh �d��_d��h `�d��#LʤN�O [b�g �` ^�i g� ���_g h�
_� �^h ^��`��^h "�hb hb� T�i hʬg �_d���h��� �� 5HHG hb�h ^��h��hK
]�g�_  �gh �^h���g �� ge��^b � � gi]c�^h h� gh �^h g^ ih��#LN�P
V�"�!� � d��# ��"� ^�i hg ^��h��i� h� �ee�# hb� &HQWUDO +XGVRQ
h�ghʡ �hb� hb�� gh �^h g^ ih��#ʡ"b�� _�����a "�hb "b�h hb�#
 �a� _ �g ei ��# ^�dd� ^��� ge��^bLN�Q

W ���^���#� �h "�g Xigh�^� [b�d�gʡhb� �ihb� �` hb�
d�c� �h# �e����� �� 5HHGʡ"b� � ai�_ `� a ��h� e �h�^h��� `� 
^�dd� ^��� ge��^b �� b�g ^��^i  ��a �e����� �� �� /LTXRUPDUW Y�
5KRGH ,VODQGLN�� V� " �h�R ʣW _� ��h g�� � eb���g�eb�^�� � b�gh� �^��
]�g�g `� �gg� h��a hb�h ʯ^�dd� ^���ʬ ge��^b �g �` ʯ��"� !��i�ʬ hb��
ʯ���^�dd� ^���ʬ ge��^bL W�_��_� g�d� b�gh� �^�� d�h� ���g giaa�gh
h� hb� ^��h � #LʤN��

Wh  �d���g i�_�^�_�_ "b�hb� gh �^h g^ ih��# �ee���g ��
^�dd� ^��� VSHHFK ^�g�g �g _�gh��ai�gb�_ ` �d ^�dd� ^���
UHJXODWLRQ ^�g�g gi^b �g %DUU Y� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO
&RQVXOWDQWV� ,QF� ʞi ��a di^b �` hb� ��]� hg T�i h � �� `�i 
cigh�^�g I� �#� � U��g]i a� ʟ�a��� ��_ Z�h�d�#� J "�i�_ QRW
�ee�# gh �^h g^ ih��# �� ^�dd� ^��� ge��^b ^�g�gLN�ʝ

�h hb� ��_ �` hb� ����ʠ���� h� d� hb� T�i h a ��h�_  �!��"
�� &LW\ RI $XVWLQ Y� 5HDJDQ 1DWLRQDO $GYHUWLVLQJ RI 7H[DV� ,QF�N��

N�N ���j ʟ�k��g�� H Zhi� h ����� �:KR·V $IUDLG RI &RPPHUFLDO 6SHHFKʢ� �Q ��L
�L �	�L Q��� Q�� I�ʝʝ�JL

N�O Vi_g��� VXSUD ��h� ���� �h ��OL %XW VHH �	ʞWZV� VXSUD ��h� ʝ� �h ��
Iʣ
� hi��h��#� hb� h ��_ �� hb� T�i h b�g ]��� h� �jh��_ ^�dd� ^��� ge��^b e �h�^h���
h� hb� e���h hb�h �h �g  �e�_�# �ee ��^b��a � ��!�� �` ^��gh�hih����� ��gi��h��� g�d��� � �`
��h #�h �_��h�^��� h� hb�h a�!�� d� � h �_�h������# e �h�^h�_ ^�h�a� ��gL L L L Wh �g h�d� `� 
hb� T�i h h� �je �gg�# �^���"��_a� hb�h ^�dd� ^��� ge��^b e �e� �# gh��_g �� �� �fi��
`��h��a "�hb ��� �hb� ���_g �` �je �gg��� a�!�� `i�� e �h�^h��� ]# hb� 
� gh �d��_d��hLʤJL

N�P 6HH� H�J�� ���� Zh� Z�^L H ��_�� !L T�h# �` ��g ��a���g� ��� 
LN_ ��ʝ�� ��ʝ�ʠ
����� ��ʝ� �LN Iʝhb T� L ���QJ Iieb��_��a ^�h# � _����^� hb�h e �b�]�h�_ d�!��a
]���]�� _g `� �_!� h�g�d��hg i�_� ��h� d�_��h� g^ ih��# ��_ ��h��a hb�h ʣ��hb�iab
��"g hb�h  �gh �^h ���# ^�dd� ^��� ge��^b � � ^��h��h ]�g�_� ʭ^�h��a 5HHGʮ� gi^b
 �gh �^h���g ���_ ���# "�hbgh��_ ��h� d�_��h� g^ ih��# ʭ^�h��a &HQWUDO +XGVRQʮʤJL

N�Q Vi_g��� VXSUD ��h� ���� �h ��OL
N�� OO ��fi� d� h !L �b�_� Wg���_� P�� �LZL O�O I�ʝʝQJL
N�� ,G� �h P�� I[b�d�g� XL� ^��^i  ��a �� e� h ��_ ^��^i  ��a �� ci_ad��hJʰ VHH

DOVR ʞ�!�_ �L Vi_g��� X L -XVWLFH &ODUHQFH 7KRPDV� 7KH (PHUJHQF\ RI D &RPPHUFLDO
6SHHFK 3URWHFWRU� NP T�	WUV[�
 �L �	�L O�P I����JL

N�ʝ 6HH Z�  ��� !L W�ZV���hb W�^L� PQO �LZL PP�� PQPʠQQ I����J I�ee�#��a ʣb��abh���_
ci_�^��� g^ ih��#ʤ � ʣ �a� �ig g^ ih��#ʤ h�ghJL Xigh�^� Z�h�d�#� c����_ hb� d�c� �h# ��_ Xigh�^�
� �#� � c����_ ]# Xigh�^�g U��g]i a ��_ ʟ�a��� _�gg��h�_L ,G� �h PPPL

N�� T�h# �` �igh�� !L ���a�� 
�hʬ� �_!� hL �` [�jL� W�^L� �O� ZL ThL ��Oʝ I����J
Id�dLJ I
�L ��K���ʝJ� JUDQWLQJ FHUW� WR ���a�� 
�hʬ� �_!� hL �` �igh��� W�^L !L T�h# �`
�igh��� ʝ�� 
LN_ QʝQ� ��� IPhb T� L ����JL
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[b� �ggi�  ��g�_ �� hb�h ^�g� "�g "b�hb� hb� �igh�� ^�h# ^�_�ʬg
_�gh��^h��� ]�h"��� ��Ke �d�g� g�a�g� "b�^b d�# ]� _�a�h�k�_�
��_ �``Ke �d�g� g�a�g� "b�^b d�# ��h� �g � `�^����#
i�^��gh�hih����� ^��h��hK]�g�_  �ai��h��� i�_� 5HHGL ʣ����]�� _
^�de����g g�iabh e� d�hg h� _�a�h�k� �O ]���]�� _gʡ�``Ke �d�g�
g�a�gʡ��_ gi�_ hb� ^�h# "b�� hb� e� d�hg "� � _����_LʤN�� W� hb�
��"� ^�i h �e������ hb� 
�`hb T� ^i�h b��_� ʣʭ[ʮb� ��Ke �d�g�gM�``K
e �d�g�g _�gh��^h��� �g ^��h��h ]�g�_ ��_ `���g i�_� gh �^h
g^ ih��#L Wh hbig  i�g �`�i� �` hb� 
� gh �d��_d��hLʤN�� [b�
e�h�h���� IT�h# �` �igh��J � ai�_ hb�hR

5HHG g�#g hb�h � ��^�� g�a�  �ai��h��� �g ^��h��hK]�g�_ �` hb�
 �ai��h��� ʣ�ee���g h� e� h�^i�� ge��^b EHFDXVH RI WKH WRSLF GLVFXVVHG RU
WKH LGHD RU PHVVDJH H[SUHVVHGLʤ P�Q �LZL �h �QN I�deb�g�g �__�_JL [b�g�
hb� T�i h g��_� a�!�g � ʣ^�dd��g��g� d�����aʤ h� "b�h �g d���h ]#
ʣ^��h��hK]�g�_ʤ ]#  �fi� ��a � ^�i h h� _�h� d��� "b�hb� �  �ai��h���
_ �"g _�gh��^h���g ʣ]�g�_ �� hb� d�gg�a� hb� ge���� ^��!�#gLʤ ,G�


�hb��a �� �igh��ʬg ��Ke �d�g�M�``Ke �d�g� _�gh��^h��� �de��^�h�g � 
�g ^��^� ��_ "�hb hb� h�e�^ _�g^igg�_ �� � ]���]�� _ � hb� d�gg�a� ]���a
^��!�#�_L [b� ���# hb��a hb�hd�hh� g �� "b�h hb� g�a� g�#g �g "b�hb� �h
�g ]���a g��_ ��  �`� ��^� h� � _�``� ��h ��^�h��� hb�� hb� g�a�ʬg ��^�h���L
[b� g�a�ʬg ʣ^�ddi��^�h�!� ^��h��hʤʡi a��a giee� h `� � "� hb# ^�ig��
e�ide��a `� ��� �� ^��_�h�����a g� !�^� �!� ���hb� � h�ih��a hb� b���hb
]���`�hg �` �� b� ]�� giee��d��hʡ�g �  ���!��h h� hb�  �ai��h� #
_�gh��^h��� _ �"� �� �igh��ʬg ^�_�L ���_��a hb� g�a�ʬg h�jh d�# ����" �
_�h� d���h��� �` �hg gh�hig �g �� ��K � �``Ke �d�g� g�a�L �ih hb�
�ee��^�]��  �ai��h��� �g ��_�``� ��h h� hb� ^�ddi��^�h�!� ^��h��h �` hb�
�_!� h�g�d��hL [b� ��^�h��� �` hb� hb��a �_!� h�g�_ �g ��� hb�h d�hh� g�
��_ �h ���# d�hh� g h� hb� �jh��h �h ^��^� �g g�d�hb��a �h � _�``� ��h g�h�
hb�� "b� � hb� ^�ddi��^�h��� �g d�_�LN�N

N�� Y�h�h��� `� \ �h �` T� h�� � � �h �� 5HDJDQ 1DW·O $GYHUW�� �O� ZL ThL ��Oʝ I
�L
��K���ʝJ ʭb� ����`h� 5HDJDQ 1DW·O $GYHUW� T� hL Y�h�h���ʮL

N�� 5HDJDQ 1DW·O $GYHUW�� ʝ�� 
LN_ �h ���L
N�N 5HDJDQ 1DW·O $GYHUW� T� hL Y�h�h���� VXSUD ��h� N��� �h ��ʠ�ʝ I`��h��h�

�d�hh�_JL [b� e�h�h���� ��g� �__�_R

��_� gh��_ hb�g "�#� �igh��ʬg ��Ke �d�g�M�``Ke �d�g� _�gh��^h��� �g ����
hb� ]i``� k���  �ai��h��� ieb��_ ��0F&XOOHQ Y� &RDNOH\� P�N �LZL OQO I���OJL
[b� �� hb� T�i h ] ��_�# ��h�_ hb�h �h �``� _g "�_� ���"�# h�  �ai��h��� �`
`��hi �g �` ge��^b ʣi� ���h�_ h� �hg ^��h��hLʤ ,G� �h O��L Tb�����a� g h� hb�
gh�hih� # ]i``� k��� � ai�_ hb�h �h gb�i�_ ]� h ��h�_ �g � ^��h��hK]�g�_
 �ai��h��� �` ge��^b ]�^�ig� �hg �ee��^�]���h# "�g ]�g�_ �� � ʣe��^� L L L "b� �
�]� h���g � � �``� �_Lʤ ,G� �h O�ʝL [b� T�i h  �c�^h�_ hb� � aid��hL [b�
 �ai��h��� _�_ ��h _�e��_ �� "b�h "�g g��_� ʣ]ih g�de�# �� ZKHUH hb�# g�# �hLʤ
,G� I�deb�g�g �__�_JL

�igh��ʬg  �ai��h��� �g di^b ���� hb� ��� hb�h 0F&XOOHQ _�h� d���_ "�g
��h ^��h��hK]�g�_L :KHUH hb� ge��^bʡhb� �_!� h�g�d��hʡ�g d�_�� ��h "b�h
�h g�#g� �g "b�h hb�  �ai��h��� �g ^��^� ��_ "�hbL

,G� �h �ʝL
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Zb�i�_ hb� T�i h _�g^�i�h hb�h � aid��h ��_ �ee�# 5HHG ��
� ^�dd� ^��� ge��^b ^��h�jh�N�O hb�� hb� ��a�^ �` 5HHG� �g �ee���_�
^�i�_ �^b��!� "b�h Xigh�^� [b�d�g b�e�_ `� �� �� /LTXRUPDUW�
hb�iab ]# � _�``� ��h _�^h ����  �ih�L

(� 5HHG DQG 0HWURPHGLD� 6WULFW 6FUXWLQ\"

&LW\ RI $XVWLQ Y� 5HDJDQ 1DWLRQDO $GYHUWLVLQJ RI 7H[DV� ,QF�
��g� e���hg h� hb� ���a� ��a h��g��� ]�h"���5HHG ��_0HWURPHGLD�
,QF� Y� &LW\ RI 6DQ 'LHJRLN�P [b�h �g� _�_ 5HHG VXE VLOHQWLR �!�  i��
0HWURPHGLDʢ W� �hg �d�^ig ] ��` gi]d�hh�_ �� ]�b��` �` hb�
e�h�h���� �� hb� ^�g�� hb� W�h� ��h����� �i��^�e�� ��"#� g
�gg�^��h��� e���h�_ h� hb� h��g��� ]�h"��� 5HHG ��_ 0HWURPHGLD
��_ b�" �h b�g e �_i^�_ ^��`ig��� �� hb� ��"� ^�i hgR

ʭ�ʮ�^�� a�!� �d��hg �� hb� 
�`hb ��_ Z�jhb T� ^i�hg b�!� ]��� b�dgh i�a
]# _�^�g���g b��_��a hb�h ^�_� _�gh��^h���g ]�h"��� ��M�`` e �d�g�g g�a�g
� � ^��h��h ]�g�_ ��_ gi]c�^h h� gh �^h g^ ih��#L ����"b���� ��^��
a�!� �d��hg �� hb� [b� _� 
��hb� ��_ ʞLTL T� ^i�hg ^�� d�!� `� "� _ �g
hb�# b�!� `� O� #�� g d����a _�gh��^h���g ]�h"��� ��M�``Ke �d�g�g g�a�g
�� hb�� ^�_�g "�hb�ih `�� �` h �aa� ��a gh �^h g^ ih��#L [b� ^��`ig��� ��
hb� ^� ^i�hg � �g�g ��h ���# ` �d hb� ��  �" �ggi� �` ��M�``Ke �d�g�g
_�gh��^h���g �� g�a� ^�_�g� ]ih d� � ] ��_�# �� hb� fi�gh��� �` "b�hb� 
hb� g�de�� ʣ���_ h�  ��_ʤ � g�a� h� _�h� d��� �hg �de� h  ��_� g �h
�de� d�gg�]�# ^��h��h ]�g�_L [b� �ggi�g � � ��h� h"���_ ��_ b�!�
ge�"��_ _�!� a��h �e�����g �d��a hb� ^� ^i�hg  �gi�h��a �� g�a��`�^��h
i�^� h���h# `� ��^�� a�!� �d��hgLN�Q

��h� �� �hg ] ��`� hb� �gg�^��h��� �__�_R
[b�g ge��h �� hb� ^� ^i�hg b�g  ��� "� �_ ^��g�fi��^�g `� ��^��

a�!� �d��hg� �de�_��a ��� �` hb�� ^� �  �ai��h� # `i�^h���g ��_
�jh��_��a"��� ]�#��_ hb� fi�gh��� �` ��M�``Ke �d�g�g g�a�gL\b�hb� hb�g
���_ �` ^i g� # �j�d���h��� �g ^�de�h�]�� "�hb 5HHGʬg ` �d�"� � �g �
d�hh� ���# hb� T�i h ^��  �^��^���L $PLFL g���  �!��" �` hb�g� �ggi�g
]�^�ig� hb�� d�d]� g b�!� � gh ��a ��h� �gh �� ^��� � i��`� d� ��_
e �_�^h�]�� gh��_� _g `� �gg�gg��a "b�hb� �  �ai��h��� "b�^b  �fi� �g
� a�!� �d��h �``�^��� h�  ��_ � g�a�ʬg d�gg�a� �g ��b� ��h�# gi]c�^h h�
gh �^h g^ ih��#� ��_ �` g�� "b�hb� gi^b �� �j�d���h��� gi]c�^hg ��M�``K
e �d�g�g _�gh��^h���g h� 5HHGʬg gh �^h g^ ih��# gh��_� _ �g "���LN��

N�O T��g�_� ��� ��g��� &RQWHQW 1HXWUDOLW\ DQG &RPPHUFLDO 6SHHFK 'RFWULQH
DIWHU ���_ !L [�"� �` U��]� h� �O �L TVWL �L �	�L ʝPP I����J� "b�^b� `����"��a � _�g^igg���
�` hb� _�!���ed��h �` hb� ^��h��hK��ih ���h# ��_ ^�dd� ^��� ge��^b _�^h ���g� �!��i�h�g
b�" ^�i hg d�abh d�!� `� "� _ e�ghK5HHGL

N�P 6HH ��h �d�_��� W�^L !L T�h# �` Z�� ʞ��a�� OPN �LZL Oʝ� I�ʝ��J Ie�i ���h#
�e�����J I��!���_�h��a di��^�e�� ]�� �� ]���]�� _g "�hb ���^�dd� ^��� �_!� h�g�d��hgJL

N�Q � ��` �` $PLFL &XULDH W�h� ��h����� �i��^�e�� ��"#� g �gg�^��h��� �h ��L ��
Ziee� h �` Y�h�h���� g �h �ʠ�� 5HDJDQ 1DW·O $GYHUWL� �O� ZL ThL ��Oʝ I
�L ��K���ʝJ
I^�h�h���g �d�hh�_JL

N�� ,G� �h ��L �# ^��h �gh� �� hb�� ] ��` �� �ee�g�h��� h� hb� e�h�h��� `� � " �h �`
^� h�� � �� hb� ��"#� g `� hb�  �ge��_��hg � ai�_R ʣ
����"��a hb� _�^�g��� �� 5HHG� ^�i hg
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V� � �a���� hb�  ��^b �` 5HHG ^�i�_ e �!� h� ]� ��� �` hb� d�gh
�de� h��h _�!���ed��hg �� d�_� � ` �� ge��^b ��"L

)� 7KH 6HFRQGDU\ (IIHFWV 'RFWULQH

[b� T�i hʬg _�^�g��� �� 5HHG ��g� ^���g ��h� fi�gh��� hb�
!���_�h# �` hb� T�i hʬg ��`�d�ig ��a�� `�^h���ʡhb� g�^��_� #
�``�^hg _�^h ���� "b�^b ����"g `� e�h��h�# ^��h��hK]�g�_
 �gh �^h���g �� �_i�h ��h� h���d��h h� ]� ^��gg�`��_ �g ^��h��h
��ih ��LN�� [b� _�^h ��� � �g� �� �_i�hK]ig���gg k����a ^�g�g
"�hb hb� �_�� hb�h ^�h# �``�^���g "� � ��h h� a�h��a ge��^b
]�^�ig� �` �hg �``��g�!���gg� ]ih ]�^�ig� �` �hg �_!� g� g�^��_� #
�``�^hg� gi^b �g ��^ ��g�_ ^ �d� � _�^ ��g�_ e �e� h# !��i�gLN�ʝ

Wh ]�a�� "�hb � `��h��h� �� �ʝ�QNʝ� ��_ h�� #�� g ��h� 
]�^�d� hb� _�d����h d�_� �` ����#g�gNʝ� `� ieb��_��a e�h��h�#
^��h��hK]�g�_  �gh �^h���g �� �_i�h ��h� h���d��hL ��h� � hb�
T�i h �jh��_�_ hb� g�^��_� # �``�^hg _�^h ��� ]# �ee�#��a �h ��h
cigh h� k����a ^�g�g� ]ih ��g� h�  �gh �^h���g �� hb� ^��h��h �`
�i_� e� `� d��^� _��^��aLNʝ� \b��� hb� Zie �d� T�i h ��d�h�_
hb� ge ��_ �` hb� _�^h ��� �� � e���h�^�� ge��^b ^�g��NʝN ��"� 
^�i hg b�!� �ee���_ hb� g�^��_� # �``�^hg _�^h ��� �ihg�_� �` �hg
�_i�h ��h� h���d��h b�d� h� � !� ��h# �` �hb� � ��g� ��^�i_��a
_�g^ �d���h� # ge��^b� ^�dd� ^��� ge��^b� ��_�^��h ge��^b� ��_
�hb� `� dg �` ge��^bLNʝO

W� ��abh �` 5HHG� hb� �]!��ig fi�gh��� �g "b�hb� hb�
g�^��_� # �``�^hg _�^h ��� d���h���g ��# g�d]���^� �`
��a�h�d�^#L [b� �Z T�i h �` �ee���g `� hb� 	��!��hb T� ^i�h
gh� ��# " �h�R ʣ[b� � �g �� fi�gh��� hb�h 5HHG b�g ^����_ ��h�
fi�gh��� hb�  ��g����a i�_� a� _��a hb� g�^��_� #K�``�^hg
_�^h ���LʤNʝP �hb� ^�i hg b�!� ��h�_ hb� h��g���� hb�iab hb�#
b�!� ]���  ��i^h��h h� ��h� hb� _�^h ���LNʝQ

b�!� ^��g�gh��h�# b��_ hb�h 5HHG·V ����#g�g �ee���g ���# h� g�a�  �ai��h���g �``�^h��a
���^�dd� ^��� ge��^bL ��ai��h��� �` ^�dd� ^��� ge��^b ^��h��i�g h� ]� a�!� ��_ ]#
0HWURPHGLDLʤ � ��` ���ee�g�h��� h� Y�h�h��� `� �\ �h �` T� h�� � � �h ʝ�5HDJDQ1DW·O $GYHUW��
�O� ZL ThL ��Oʝ I
�L ��K���ʝJL

N�� 6HH ��g��� VXSUD ��h� N�O� �h ʝQNʠQOL
N�ʝ ʞ�!�_ �L Vi_g��� X L 7KH 6HFRQGDU\ (IIHFWV 'RFWULQH� 7KH (YLVFHUDWLRQ RI

)LUVW $PHQGPHQW )UHHGRPV� N� \�ZV���
 �LXL PP� Q�ʠQN I�ʝʝ�JL
Nʝ� ��i�a !L �dL ����K[b��h �g� W�^L� O�� �LZL P�� �� �LNO I�ʝ�QJʰ VHH DOVR ʞ�!�_

�L Vi_g��� X L 7KH 6HFRQGDU\ (IIHFWV 'RFWULQH� 6WULSSLQJ $ZD\ )LUVW $PHQGPHQW
)UHHGRPg� �N Z[�
L �L H Y��ʬ� �	�L �ʝ� �� I����JL

Nʝ� ���h�� !L Y��#h�d� [b��h �g� O�P �LZL O�� O�ʠP� I�ʝ�QJL
Nʝ� T�h# �` 	 �� !L Y�eʬg �L�L� P�ʝ �LZL ���� ���ʠ�ʝ I����JL
NʝN ���g !L ��  #� O�P �LZL N��� NN�ʠN� I�ʝ��JL
NʝO Vi_g��� VXSUD ��h� N�ʝ� �h ��ʠʝNL
NʝP 
����a��ʬg 	�h� gL !L T�h# �` Z��_# Ze ��ag� ��N
L �eeʬj ʝ�ʝ� ʝNP I��hbT� L ����JL
NʝQ 6HH ���� W�^L !L T�h# �` ��a���� ��ʝ 
LN_ N��� N�Q �L� I�hb T� L ���PJL
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Wh ]�� g  �e��h��a hb�h ]�hb hb� ^�dd� ^��� ge��^b _�^h ���
��_ hb� g�^��_� # �``�^hg _�^h ��� � � ʣ�]�  �h���g ` �d ei � 
� gh
�d��_d��h e ��^�e��gLʤNʝ� Wh  �d���g h� ]� g��� "b�hb� hb�
��]� hg T�i h "��� �__ �gg hb� h��g��� ]�h"��� hb�g� _�^h ���g ��_
�hg ^�dd�hd��h h� hb� ^��h��h _�g^ �d���h��� e ��^�e��L

*� *RYHUQPHQW DV 3DUWLFLSDQW 6SHHFK 'RFWULQH

[b�iab �h "�g �  � � ������^�� Xigh�^� � �#� g�^i �_ `�!�
!�h�g �� :DONHU g����# ]�^�ig� Xigh�^� [b�d�g ] ���  ���g "�hb
b�g ^��g� !�h�!� ^�����ai�gLNʝ� Zb�i�_ hb� [b�d�g ������^� gb�`h
]�^� h� �hg d� �  �ai�� a �ie��a� hb�h ^�i�_ "��� �``�^h hb� `ihi �
_� �^h��� �` hb� a�!� �d��h �g e� h�^�e��h ge��^b _�^h ���L

+� 6WXGHQW 6SHHFK

[b� d�c� �e����� hb� ��]� hg T�i h  ��_� �_ �� hb�g � ��
"�g �� 0RUVH Y� )UHGHULFNNʝʝ IPʠO _��#��a hb� 
� gh �d��_d��h
^���dJL W� hb�h ^�g�� hb� ` �� ge��^b  ��^b �` hb� T�i hʬg b��_��a ��
7LQNHU Y� 'HV0RLQHV ,QGHSHQGHQW &RPPXQLW\ 6FKRRO 'LVWULFWO�� "�g
��h�]�# ^i ]�_L ʞ�ge�h� hb� �]i�_��^� �` ��h�a�h��� �� hb� ��"� 
^�i hg� hb� ��]� hg T�i h b�g #�h h�  �!��" � FROOHJH ghi_��h ` ��
ge��^b ^�g�L [b�g d�# ]� _i� h� hb� e�i^�h# �` ^� h�� � � e�h�h���g ��
hb�g � �� � h� � a��� �� "�����a��gg �` hb� cigh�^�g h� _�`� h� hb�
��"� ^�i hg �� hb�g � ��L

[b�  i���a hb�g h� d �� 0DKDQR\ $UHD 6FKRRO 'LVWULFW Y�
%�/LO�� `��hi �_ hb� T�i h g�hh��a g�d� ��d�h�h���g �� hb� �ihb� �h#
�` ei]��^ b�ab g^b��� �``�^���g "b��  �ai��h��a ghi_��h g�^��� d�_��
�je �gg��� hb�h h���g e��^� �``K^�deigL \ �h��a `� hb� T�i h�
Xigh�^� � �#� �_��h�`��_ ʣhb �� `��hi �gʤ �` g�^���d�_�� ge��^b hb�h
h��_ h� d��� �h ��gg �  �ai��h� # ^��^� � �` hb� gh�h�RO��

ʣ
� gh� � g^b���� ��  ���h��� h� �``K^�deig ge��^b� "���  � ��# gh��_
�� ��^� e� ��h�gL L L L U��a �eb�^���# ge�����a� �``K^�deig ge��^b "���
�� d���# `��� "�hb�� hb� k��� �` e� ��h���  �hb� hb�� g^b���K ���h�_�
 �ge��g�]���h#Lʤ

Nʝ� Vi_g��� VXSUD ��h� ���� �h ���L
Nʝ� \���� !L [�jL ʞ�!L� Z��g �` T��`�_� �h� ��h� ��g� W�^L� P�Q �LZL ���� ��� I���PJ

I� �#� � XL� c����_ ]# [b�d�g� U��g]i a� Z�h�d�#� � H ʟ�a��� XXL� d�c� �h# �e�����JL
Nʝʝ �� g� !L 
 �_� �^�� PP� �LZL NʝN� NʝO I����J Ib��_��a hb�h g^b��� �``�^���g

d�# giee �gg ghi_��h ge��^b hb�h e �d�h�g ����a�� _ ia ig�JL
O�� [���� !L ʞ�g �����g W�_�eL Tdh#L Z^bL ʞ�ghL� NʝN �LZL P�N� P�Nʠ�O I�ʝQʝJ

Ib��_��a hb�h g^b��� �``�^���g d�# ���#  �gh �^h ghi_��h ge��^b hb�h gi]gh��h����# _�g iehg
g^b��� �^h�!�h��g � ��!�_�g hb�  �abhg �` �hb� gJL

O�� ��b���# � �� Z^bL ʞ�ghL !L ��!# H[ UHO� �L�L� �O� ZL ThL ��N� I����JL
O�� 0DKDQR\� �O� ZL ThL �h ��OQL
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Z�^��_� d���h� ��a ghi_��h g�^��� d�_�� ge��^b �``K^�deig "�i�_
hi � g^b��� �``�^���g ��h� �OM� d���h� gL

[b� _� g^b���g b�!� � gh ��a ��h� �gh �� e �h�^h��a i�e�ei�� 
ghi_��h �je �gg��� ��_ gi^b ʣe �h�^h��� digh ��^�i_� hb� e �h�^h���
�` i�e�ei�� �_��g� `� e�ei�� �_��g b�!� ��gg ���_ `� e �h�^h���LʤO�N

V�"�!� � � �#�  ��g���_ hb�h g^b��� �``�^���g gh��� b�_ �
 �ai��h� # ��h� �gh �� gi^b ge��^b �g ^#]� ]i��#��a � hb ��hgLO�O

� hb�g  ��g��� ghi_��h ge��^b g^b��� Y �`�gg� T�hb� ���
��gg h� dg hb�  i���a ʣ� !�^h� # ]ih ���  �__��_ "�hb `�ggi �gLʤO�P
�� � ge�^�`�^���#� gb� �__�_R

[b� Zie �d� T�i hʬg `���i � h� _�`��� �``K^�deig ge��^b ��_ h�
e �!�_� ai�_��^� h� g^b��� �_d���gh �h� g ��_ ��"� ^�i hg �]�ih
"b�hb� � "b��� ��_ �� "b�h a �i�_g g^b���g d�#  �ai��h� ��_ ei��gb
ghi_��hg `� "b�h hb�# g�# �� hb�� �"� h�d� ` �d hb�� �"�
�fi�ed��h� �g �����# h� ���_ h� di^b �__�h����� ��h�a�h���ʡ��_ h� �!��
d� � ��^�_��hg �� "b�^b g^b���g ei��gb �``K^�deig �je �gg��� hb�h
��!�  ��^b � ^�i hL [b� �T��� "b�^b g� �]�#  �e �g��h�_ ��!#� ��_
g�d��� ei]��^ ��h� �gh a �ieg ^�� �je�^h h� g��_ � ��h �` ��"#� gʬ
��hh� g h� g^b��� _�gh �^hg ��_ ��^���h��g �g hb� ��hh� h�gh �j�^h�# b�"
"�_� � _�� 0DKDQR\ �e���_LO�Q

[b� Zie �d� T�i h ��g� `����_ h� �je���� "b�� ghi_��h
ge��^b d�abh ��!�_� � ��` ��a� �� hb�  �abhg �` �hb� ghi_��hgL
[b�g  �d���g �� i�g�hh��_ � �� �` ghi_��h ge��^b �� hb� ʟʠ��
g�hh��aLO��

,� )XWXUH 'LUHFWLRQV

Xi_a��a ` �d hb� `�_� �� a�!� �d��hʬg ] ��`g hb�h b�
^��ihb� �_ I�� b�g  ��� �g hb� e ��^�e�� _�eih# g���^�h� a��� ��J
�� 8QLWHG 6WDWHV Y� (GJH %URDGFDVWLQJ &R�O�� I� ai��a �a���gh

O�N ʞ�!�_ �L Vi_g��� X L� 6XSUHPH &RXUW %UHDWKHV 1HZ /LIH LQWR 7LQNHU DQG 5XOHV
LQ )DYRU RI 6WXGHQW 6SHHFK� 
��
ʞL 
�� W
ʞW�Wʞ��� �[ZL W
 	ʞ�TL IXi�� �ʝ� ����J Ifi�h��a
0DKDQR\� �O� ZL ThL �h ��N�J� bhhegRMM"""Lhb�`� �L� aM`��KN��K�Kgie �d�K^�i hK] ��hb�gK
��"K��`�K��h�Kh���� K��_K i��gK��K`�!� K�`Kghi_��hKge��^bM ʭbhhegRMMe� d�L^^Mʲ��OKX
N
ʮL

O�O ,G�ʰ 0DKDQR\� �O� ZL ThL �h ��OPL
O�P T�hb� ��� XL ��gg� 2QH ´9XOJDUµ &KHHUOHDGHU 9LQGLFDWHG³%XW 2WKHU 6WXGHQWV

0D\ 6WLOO )DFH 'LVFLSOLQH IRU 2II�&DPSXV 6SHHFK� 
W�Z[ ��	
ʞL \�[TV IXi�# Q� ����J�
bhhegRMM`� gh�d��_d��h"�h^bL� aM���K!i�a� K^b�� ���_� K!��_�^�h�_K]ihK�hb� Kghi_��hg
Kd�#Kgh���K`�^�K_�g^�e����K`� K�``K^�deigKge��^bM ʭbhhegRMMe� d�L^^MN�ʝʟK��ʧQʮL

O�Q ,G�ʰ VHH DOVR�����_ʟL�L T�����g�)LUVW $PHQGPHQW1HZV ���� 7KH 6XSUHPH&RXUW·V
1HZ6WXGHQW 6SHHFK&DVH WKDW 2YHUORRNHG:KDW(YHU\ 6WXGHQW .QRZV� 
��
ʞL
��W
ʞW�Wʞ���
�[ZL W
 	ʞ�TL IXi�� N�� ����J� bhhegRMM"""Lhb�`� �L� aM`� ghK�d��_d��hK��"gKN�NKhb�K
gie �d�K^�i hgK��"Kghi_��hKge��^bK^�g�Khb�hK�!� �����_K"b�hK�!� #Kghi_��hK���"gM
ʭbhhegRMMe� d�L^^Mʥ�V
K\ʞ	Yʮ Iʣʭ\ʮb�� �h ^�d�g h� �``K^�deig g�^��� d�_�� ghi_��h ge��^b�
gb�i�_ �je �gg��� ]# "�# �` d�_� � ^�ddi��^�h��� h�^b����a��g e �deh a ��h� � ��gg� 
a�!� �d��h�� ��h ig��� ��h� #�i�a e��e��ʬg ��!�gʢ ��_ "b#ʢʤJL

O�� ʞ�!�_ �L Vi_g��� X L� 8QVHWWOHG 4XHVWLRQV LQ 6WXGHQW 6SHHFK /DZ� �� �L Y�L
XL T�
Z[L �L ���N� ��N� I����JL

O�� ���h�_ Zh�h�g !L 	_a� � ��_L T�L� P�ʝ �LZL O�� I�ʝʝNJL
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^�dd� ^��� ge��^b ^���dJ ��_ 5XVW Y� 6XOOLYDQO�ʝ I_�`��_��a ` ��
ge��^b  �gh �^h���g e��^�_ �� a�!� �d��hK`i�_�_ e �a �dgJ� ���
d�abh b�!� hb�iabh hb�h X�b� ��]� hg "�i�_ b�!� � ^ �de�_
!��" �` hb� 
� gh �d��_d��hL [b�h� b�"�!� � b�g ��h e �!�� h�
]� hb� ^�g�� �g hb� ^b��` cigh�^� b�g �`h�� e �!�_�_ I]# b�g
�ihb� gb�e �` � d�c� �h# �e����� � ]# b�g !�h�J � a��� �ig _����e
�` e �h�^h��� �� 
� gh �d��_d��h ^�g�gLO�� 	!�� g�� b� " �h� hb�
d�c� �h# �e�����g �� 0RUVH Y� )UHGHULFNO�� ��_ +ROGHU Y�
+XPDQLWDULDQ /DZ 3URMHFW�O�� h"� �de� h��h 
� gh �d��_d��h
^�g�g �� "b�^b hb� ` �� ge��^b ^���dg "� � _����_L [b�� �a����
b� ��g� " �h� hb� d�c� �h# �e�����g �� 8QLWHG 6WDWHV Y�
6WHYHQVO�N ��_ 6Q\GHU Y� 3KHOSVO�O �� "b�^b hb� T�i h ]��_�#
gigh����_ hb� ` �� ge��^b  �abhg �h gh��� �� hb�g� ^�g�gL


�� hb� ��_ �` hb� ���ʝʠ���� h� d� ʞ�b��� ��hb"�^�
�]g� !�_R ʣX�b� ��]� hg �g ��h � ʯg"��a cigh�^�ʬ �� hb� d���� �`
� Z��_ � ʞ�# �ʬT���� � �� ��hb��# ʟ����_#L ��]� hg b�g
gh �h�a#� "b��� ʟ����_# b�_ `�����agL ��]� hg �g � ^�e�]��
h�^h�^��� "b� i�_� gh��_g b�gh� #� ei]��^ �e������ ��_ b�"
di^b e �ggi � ��# ��� ��gh�hih��� ^�� "�hbgh��_ "�hb�ih
] �����aLʤO�P [b�g �g  ��_��# �ee� ��h �� �e�����g gi^b �g b�g
d�c� �h# �e����� ��0F&XOOHQ Y� &RDNOH\�O�Q �� hb� ��� b��_� ��_
b�g d�c� �h# �e����� ��0F&XWFKHRQ Y� )(&�O�� �� hb� �hb� b��_L


i hb� d� �� ʣʭhʮb� ^b��` cigh�^� b�g �� ��_# gi e�gg�_
hb� �id]� �` ʭ
� gh �d��_d��h ` ��_�d �` �je �gg���ʮ
�e�����g �ihb� �_ ]# b�g e �_�^�gg� g Tb��` Xigh�^�g 	� �
\�  �� Ig�j �e�����gJ ��_ 
 �_ ���g�� I`�!� �e�����gJLʤO�� 
�� �#
g�jh��� #�� g ��h� b�g h� d� hb� g�jh#Kg�jK#�� K��_ ci �ghO�ʝ d�#
"��� ʣ�fi�� � ]�hh� hb�  �^� _ �` Tb��` Xigh�^� \�  �� �i a� 
I��abh��� �e�����g �� g�!��h��� #�� gJL �ih hb�  �^� _ �` b�g
`� d� ]�gg� Tb��` Xigh�^� \�����d ��b�fi�gh Ihb� h# �e�����g ��

O�ʝ �igh !L Zi���!��� P�� �LZL ��N I�ʝʝ�JL
O�� 6HH VXSUD h�jh �^^�de��#��a ��h� ʝ� ��_ Y� h W�L� ��]� hgʬg �i��gL
O�� �� g� !L 
 �_� �^�� PP� �LZL NʝN� NʝP I����J Ighi_��h ge��^bJL
O�� V��_� !L Vid���h� ��� �L Y �c�^h� PQ� �LZL �� Q I����J Id�h� ��� giee� hJL
O�N ���h�_ Zh�h�g !L Zh�!��g� PPʝ �LZL OQ�� OQN I����J I�d�a�g �` ���d�� ^ i��h#JL
O�O Z�#_� !L Yb��eg� PQ� �LZL OON� OOQ I����J I`i�� �� e �h�ghgJL
O�P ʞ�b��� ��hb"�^�� 5REHUWV ,VQ·W D /LEHUDO� +H·V D 3HUIHFWLRQLVW :KR :DQWV WR

:LQ�� Z��[	 IXi�� �ʝ� ����� �R�� Y�J� bhhegRMMg��h�L^�dM��"gK��_Ke���h�^gM����M�QM
 �]� hgKci��Kd�_�^��Kgh �h�a#Lbhd� I��gh !�g�h�_ ʞ�^L �ʝ� ����JL

O�Q �^Ti���� !L T�����#� P�N �LZL OQO I���OJL
O�� �^Tih^b��� !L 
�_L 	��^h��� T�ddʬ�� P�� �LZL ��P I���OJL
O�� �����_ T�����g� 7KH 5REHUWV &RXUW DQG WKH )LUVW $PHQGPHQW� ZT�[�Z���U

IXi�# ʝ� ���N� ��RNO ��J� bhhegRMM"""Lg^�hig]��aL^�dM���NM��Mhb�K �]� hgK^�i hK��_K
hb�K`� ghK�d��_d��hM ʭbhhegRMMe� d�L^^M�ʝ�ʞK
�ʝʧʮL

O�ʝ &XUUHQW 0HPEHUV� -RKQ *� 5REHUWV� -U�� &KLHI -XVWLFH RI WKH 8QLWHG 6WDWHV�
Z�YL T[L �
 [V	 �LZL� bhhegRMM"""Lgie �d�^�i hLa�!M�]�ihM]��a �eb��gL�gej ʭbhhegRMM
e� d�L^^M
ʝPXKQ��VʮL
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����h��� #�� gJ "��� ]� � _�``�^i�h ��� h� h�eLʤO�� [b�h g��_� hb� �
�g � ]�a _�``� ��^� �� b�" hb� h"� ci �ghg b�!� !��"�_ ` �� ge��^b
^�g�gR "b� ��g ��b�fi�gh �``� d�_ gi^b ^���dg �� �� e� ^��h �`
��� gi^b ^�g�g b� e� h�^�e�h�_ �� _i ��a b�g ��h� � h��i � �� hb�
T�i h�O�� ��]� hg� ]# gh� � ^��h �gh� b�g �``� d�_ 
� gh
�d��_d��h �je �gg��� ^���dg �� PP e� ^��h �` hb� ^�g�g b� b�g
e� h�^�e�h�_ �� _i ��a b�g h� d �� hb� T�i hL

[� ]� gi �� hb� � �g d� � h� hb� 
� gh �d��_d��h  �^� _
�` hb� ��]� hg T�i h hb�� h�����g ��_ hb� ����ʡhb� � �g
�� d�h�!�� _�^h ����� ��_ b�gh� �^�� ����#g�gL ��_ �� g�d� ^�g�g�
gi^b �g *RODQ Y� +ROGHUO�� I �a� _��a ^�e# �abh ��_ hb� 
� gh
�d��_d��hJ� hb� �ggi� �h b��_ �g ^��^�ehi���# ^�de��^�h�_ ��_
��h  ��_��# �je�����_ ]# �� ʣie � _�"�ʤ !�h� �� hb� 
� gh
�d��_d��hL Z�d��� �#� �� �hb� ^�g�g� gi^b �g 5HLFKOH Y�
+RZDUGVO�N I_��#��a hb� 
� gh �d��_d��h  �abh ]# � !�h� �`
�ʠ�J� hb� i�_� �#��a `�^hg d��� �h _�``�^i�h h� gigh��� � ` ��
ge��^b ^���dL [b�h g��_� "� ����hb���gg ��" b�!� � "���K_�`���_
g��h^b `� � `ihi � e� h ��h �` hb� T�i hʬg  �^� _ ]�g�_ ie�� hb�
`�`h#K��abh ^�g�g �h b�g _�^�_�_ hbig `� L �` ^�i g�� hb�h e� h ��h
d�# b�!� h� ]� �_cigh�_ �� ��abh �` "b�h Xigh�^�g U� gi^b�
ʟ�!���iab� ��_ ��  �hh �__ h� hb� e�^hi �L

ʱ ʱ ʱ ʱ

�g giaa�gh�_ ]# hb� T�i hʬg e� ^i ��d �� 7KRPSVRQ Y�
+HEGRQ�O�O "� d�# ��h b�!� g��� hb� ��_ �` hb� ��]� hg T�i hʬg
"�����a��gg h�  �!�g�h %XFNOH\·V ^��h �]ih���M�je��_�hi �
_�^b�h�d#LO�P U�!�� hb� T�i hʬg �^h�!�h# �� hb� ^�de��a�K`����^�
���� �` ^�g�g� �h g��dg �����# hb�h� "b�� a�!�� hb� ^b��^�� �
d�c� �h# "��� ^b�e �"�# �h hb� ^��h �]ih��� g�_� �` hb� %XFNOH\
�fi�h���� e� b�eg i�h�� hb� e���h hb�h hb� _�^b�h�d# ^��g�g h�
b�!� ��# _�^h ���� gh�#��a e�"� L W� hb� ��� `ihi �� hb� T�i h
�����# "���  �hi � h� hb� %XFNOH\ fi�gh���L

O�� T�����g� VXSUD ��h� O��ʰ VHH [V	 �	V
ʲ�WZ[ �	U�T� ��ʠ�� IT ��a � �_��#
�_L� ���PJ I�j�d����a ��b�fi�ghʬg ^��h �]ih���g h� 
� gh �d��_d��h ci �ge i_��^�JL

O�� U��`` �# �L Zh���� 6WRQH 6D\V 5HKQTXLVW·V /HJDF\ 'RHVQ·W 0HDVXUH 8S�
�
W�L �
 TVWL �L ZTVL IZ�ehL Q� ���PJ� bhhegRMM"""L��"Li^b�^�a�L�_iM��"gMgh���Kg�#gK
 �b�fi�ghgK��a�^#K_��g�hKd��gi � ʭbhhegRMMe� d�L^^M��
�K�ʞ	OʮL

O�� U���� !L V��_� � PQP �LZL N�� I����JL
O�N ���^b�� !L V�"� _g� PQQ �LZL QP� I����JL
O�O 6HH JHQHUDOO\ [b�deg�� !L V�]_��� �O� ZL ThL NO� I���ʝJ Ie� ^i ��dJ

I!�^�h��a ��_  �d��_��a 
��hb T� ^i�hʬg _�^�g��� h� ieb��_ gh�h�K�de�g�_ ��d�hg ��
^�de��a� ^��h �]ih���gJL

O�P �i^���# !L ������ O�O�LZL �� P�ʠPʝ I�ʝ�QJ Ie� ^i ��dJ Ib��_��a `�_� �� gh�hih� #
��d�hg �� ^�de��a� ^��h �]ih���g _�_ ��h !����h� 
� gh�d��_d��h ]ih `�_� �� gh�hih� # ��d�hg
�� ^�de��a� �je��_�hi �g ��` ��a�_ �� 
� gh �d��_d��h  �abhg �` ` �� �je �gg���JL
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[b� T�i h d�# ��g� "�gb h�  �!�g�h hb� e �]��d ^ ��h�_
]# g�!� �]���h# ^��ig�g gi^b �g hb� ��� �� %DUU Y� $PHULFDQ
$VVRFLDWLRQ RI 3ROLWLFDO &RQVXOWDQWV� ,QF�O�Q [b� � ��# �` hb�h ^�g�
�g hb�h� ]#  i���a �g �h _�_ �� ^��h��h _�g^ �d���h��� a �i�_g ��
gh ����a _�"� hb� gh�hih� # �j�deh����O�� hb�  �gi�h "�g h�
^ ��h� � EURDGHU g"�hb �` i�e �h�^h�_ �je �gg���L Zh ��a�R ��
�ee�#��a hb� 
� gh �d��_d��h �� � d� � ��!�a� �h�_ "�#� hb�
T�i h _�d���gb�_ ` �� ge��^b e �h�^h���gL \b��� hb� �ee ��^b
h���� �� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO &RQVXOWDQWV d�#
g� !� ��h�_�g^ �d���h��� !��i�g� �h _��g g� �h hb� �je��g� �`
_�!��i��a 
� gh �d��_d��h ��h�^��g� ��� !��i�gLO��

ʱ ʱ ʱ ʱ

[b� � �g ��g� hb� fi�gh��� �` hb� gh�h� �^h��� _�^h ��� ��_
b�" �h e��#g �ih �� g�^��� d�_�� e��h`� dgL [b���g h� d��h��gg�
hb� T�i h "�g �]�� h� _i^� hb�g fi�gh��� "b�� hb� ^�g� �` %LGHQ
Y� .QLJKW )LUVW $PHQGPHQW ,QVWLWXWHO�ʝ ^�d� ]�`� � hb�dL [b� ��
hb� �ggi� "�g "b�hb� hb� 
� gh �d��_d��h _�e �!�g �
a�!� �d��h �``�^��� �` b�g  �abh h� ^��h �� b�g e� g���� ["�hh� 
�^^�i�h ]# ]��^���a hb� _Ke� h# �^^�i�hg �` b� ig�g hb�h e� g����
�^^�i�h �� e� h h� ����i�^� �``�^��� �^h���g ��_ e���^��gL ��`� �
�hg  i���a b�_ ]��� !�^�h�_� hb� Z�^��_ T� ^i�h `� gh `�i�_ gh�h�
�^h��� ��_ hb�� � !����h��� �` hb� 
� gh �d��_d��h "b�� hb�
e �g�_��h ]��^��_ _�gg�_��h hb� _Ke� h# �^^�i�hgLON� U�!�� hb�
` �fi��h ig� �` g�^��� d�_�� e��h`� dg ]# ei]��^ �``�^���g� hb�g
�ggi� �g �����# h� ^�d� ]�`� � hb� T�i h�  ��g��a ��h ���# gh�h�
�^h��� �ggi�g ]ih ��g� ^�de�h��a 
� gh �d��_d��h �ggi�gLON�

O�Q 6HH �O� ZL ThL �NNP� �NP� I����JL
O�� ,G� �h �NOQʠO�L
O�� 6HH �����_ ʟL�L T�����g� )LUVW $PHQGPHQW 1HZV ���� 7KH &OHPHQW &XUH IRU

WKH &XUH� 
��
ʞL 
�� W
ʞW�Wʞ��� �[ZL 	ʞ�TL I�iaL �Q� ����J� bhhegRMM"""Lhb�
`� �L� aM`� ghK�d��_d��hK��"gK�Q�Khb�K^��d��hK^i �K`� Khb�K^i �M ʭbhhegRMMe� d�L^^MP�
QTK
V��ʮL

O�ʝ ��_�� !L ʟ��abh 
� gh �d��_L W�ghL� �O� ZL ThL ����� ���� I����J I� _� ��a
hb� ci_ad��h !�^�h�_� ��_ hb� ^�g�  �d��_�_ h� hb� Z�^��_ T� ^i�h h� _�gd�gg �g d��hJL

ON� 6HH ʟ��abh 
� gh �d��_L W�ghL !L [ ide� ʝ�� 
LN_ ��Q� �NQ I��_ T� L ���ʝJ�
YDFDWHG� �O� ZL ThL ����L

ON� 6HH 
�i�_�h��� `� W�_�!�_i�� ��abhg �� 	_i^�h���� )LUVW $PHQGPHQW 6DORQ�
7UXPS�7ZLWWHU�	 WKH)LUVW $PHQGPHQW� ���[��	 I
�]L ��� ����J� bhhegRMM"""L#�ihi]�L^�dM
"�h^bʢ!ʳ��Nʲ_�`KiPOH`��hi �ʳ#�ihiL]� I��gh !�g�h�_ ʞ�^L �ʝ� ����JL [b� � �g ��g� hb� �ggi�
�` hb� `� d� e �g�_��hʬg ^�!�� ��" ���]���h# `� gh�h�d��hg b� d�_� �� X��i� # Q� ����L 6HH
Ze��^� ZL Vgi�&RQVWLWXWLRQDO /DZ\HUV &DOO 7UXPS·V )LUVW $PHQGPHQW 'HIHQVH $JDLQVW -DQ�
� /DZVXLWV ¶6SXULRXV�· \�ZVL Y�Z[ IXi�# ʝ� ����� ��RN� ��J� bhhegRMM"""L"�gb��ah��
e�ghL^�dM��^��M��a��K�ggi�gM`� ghK�d��_d��hK_�`��g�Kh ideK��"gi�hM����M��M�ʝM^��_^QO^K��N
�K���]Kʝ`POK������]P`^_�ʴgh� #Lbhd� ʭbhhegRMMe� d�L^^Mʝ	\�KN�UʧʮL
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ʱ ʱ ʱ ʱ


�����#� hb� � �g hb� d�hh� �` hb� ^����^h��� �` `�^���
 �^�a��h��� _�h� a�hb� �_ ` �d hb� ��h� ��hON� ��_ g��_ `� 
^�dd� ^��� ei e�g�g ��_ b�" gi^b e �^h�^�g gfi� � "�hb
e �!�^# ^��^� �gLONN

V�" Tb��` Xigh�^� ��]� hg "��� �ee ��^b gi^b ^�g�g ��_
"b�h b�g ��`�i��^� "��� ]� a�!�� hb� �__�h��� �` Xigh�^�g
ʟ�!���iab� U� gi^b� ��_ ��  �hh � � fi�gh���g hb�h d�# h���
� `�" h� dg h�  �!���L 
� ��"� "b�� �h ^�d�g h� hb� 
� gh
�d��_d��hʬg ` �� �je �gg��� ci �ge i_��^�� hb� T�i h �g b�gL

ON� 6HH �����_ ʟL �L T�����g� )LUVW $PHQGPHQW 1HZV ���� &OHDUYLHZ
)DFH�UHFRJQLWLRQ &RQWURYHUV\ &RQWLQXHV³3ULYDF\ Y� )UHH 6SHHFK� 
��
ʞL 
�� W
ʞW�Wʞ����[ZL
W
 	ʞ�TL Iʞ�^L �Q� ����J� bhhegRMM"""Lhb�`� �L� aM`� ghK�d��_d��hK��"gK���K^��� !��"K`�^�K
 �^�a��h���K^��h �!� g#K^��h��i�gKe �!�^#K!K` ��Kge��^bM ʭbhhegRMMe� d�L^^M	PVʲK�ʞ�ZʮL

ONN 6HH T�de����h �h �ʠO� �T�� !L T��� !��" �W� W�^L� 
�L ����TV�ONPN
IW��L T� L ThL ��# ��� ����JL
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�YY	
ʞWʧ �

[V	 
W
[		
 X�Z[WT	Z �
 [V	 ���	�[Z T���[

-XVWLFH 7HQXUH 1R� RI
&DVHV

X�b� Y�i� Zh�!��g ʞ�^L ��� �ʝ�PʠXi�� �ʝ� ���� ��
Z��_ � ʞ�# �ʬT���� Z�ehL �P� �ʝ��ʠX��L N�� ���Q �
��h���� Z^���� Z�ehL �Q� �ʝ�Qʠ
�]L �N� ���Q O�
��hb��# �L ʟ����_# 
�]L ��� �ʝ��ʠXi�# N�� ���� P�
ʞ�!�_ VL Z�ih� �^hL ʝ� �ʝʝ�ʠXi�� �ʝ� ���ʝ �Q
T�� ��^� [b�d�g �^hL �N� �ʝʝ�ʠY �g��h P�
�ihb ��_� U��g]i a �iaL ��� �ʝʝNʠZ�ehL ��� ���� PQ
Zh�eb�� UL � �#� �iaL N� �ʝʝOʠY �g��h P�
X�b� UL ��]� hg� X L Z�ehL �ʝ� ���PʠY �g��h P�
Z�di�� �L ���h�� X L X��L N�� ���QʠY �g��h PP
Z���� Z�h�d�#� �iaL �� ���ʝʠY �g��h O�
	���� ʟ�a�� �iaL �� ����ʠY �g��h N�

��� �L U� gi^b �e L ��� ����ʠY �g��h �N
� �hh �L ʟ�!���iab �^hL Q� ����ʠY �g��h �
�d# T���# ��  �hh �^hL ��� ����ʠY �g��h �
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�YY	
ʞWʧ �

[V	 
W
[�K	WUV[ ʞ	TWʞ	ʞ T�Z	Z

I�J :LVFRQVLQ 5LJKW WR /LIH� ,QF� Y� )(& I���QJONO


� gh �d��_d��h ^���d �``� d�_ I� ����"�_ h� e �^��_JL
��h�R ʝʠ�
�e�����R Y� Ti ��d
� �� � aid��hRONP X��i� # ��� ���Q
ʞ�^�_�_R X��i� # �N� ���Q
YK��"#� R Y�i� ʞL T��d��h
�K��"#� R X�d�g ��ee� X L
T�h�a� #R T�de��a� 
����^�

6$1'5$ '$< 2·&21125 Igh�eg _�"�R X��i� # N�� ���QJ

6$08(/ $/,72 Ic���gR X��i� # N�� ���QJ

I�J 5XPVIHOG Y� )$,5 I���QJONQ


� gh �d��_d��h ^���d _����_L
��h�R �ʠ� I���h� _�_ ��h e� h�^�e�h�J
��c� �h#R ��]� hg
� �� � aid��hRON� ʞ�^�d]� Q� ���P
ʞ�^�_�_R �� ^b Q� ���Q
YK��"#� R Y�i� ʞL T��d��h
�K��"#� R 	L X�gbi� ��g��� ��k
T�h�a� #R T�de����_ Ze��^bʰON� �gg�^��h���

ONO \�gL ��abh h� ��`�� W�^L !L 
�_L 	��^h��� T�ddʬ�� POQ �LZL O�� I���QJL
ONP [ ��g^ �eh �` � �� � aid��h� :LV� 5LJKW WR /LIH� POQ �LZL O�� I
�L �OK�P��J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���PM�OK�P��Le_`
ʭbhhegRMMe� d�L^^M��ʟ�K�Y��ʮL

ONQ �idg`��_ !L 
L `� �^�_L H W�ghL �hgL� W�^L� PO� �LZL O� I���QJL
ON� [ ��g^ �eh �` � �� � aid��h� )� IRU $FDG� 	 ,QVW� 5WV�� PO� �LZL O� I
�L �OK��P�J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���PM�OK��P�Le_`
ʭbhhegRMMe� d�L^^MN[�ʟKTʞ��ʮL

ON� [b� T�i h ieb��_ hb� Z���d�� �d��_d��h� "b�^b a�!� d���h� #  �^ i�h� g
�fi�� �^^�gg h� ��" ghi_��hg �g �hb� e �ge�^h�!� �de��#� g� ��_  �c�^h�_ hb� ^b�����a��a
��" g^b���gʬ ^���d hb�h hb� �d��_d��h _�_ ��h ^�de�� hb� ��" g^b���gʬ ge��^bL
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INJ *DUFHWWL Y� &HEDOORV I���QJONʝ


� gh �d��_d��h ^���d _����_L
��h�R PʠO
��c� �h#R ʟ����_# Ic����_ ]# ��]� hg�

Z^����� [b�d�g� H ���h�J
ʞ�gg��h��aR Zh�!��gʰ Z�ih� Ic����_ ]# Zh�!��g

H U��g]i aJʰ � �#� 
� �� � aid��hROO� �^h�]� ��� ���P
YK��"#� gR T��_# ���
�K��"#� R ������ WL ��]��K�� a�� 
�Z ��"#� R ʞ�� V�dd��`� ] I�d�^ig ^i ����

giee� h��a hb� Y�h�h���� gJ
� �� ��� aid��hROO� �� ^b ��� ���Q
ʞ�^�_�_R ��# N�� ���Q
YK��"#� gR T��_# ���
�K��"#� R ������ WL ��]��K�� a�� 
�Z ��"#� R 	_"�� ZL ʟ���_�� I�d�^ig ^i ����

giee� h��a Y�h�h���� gJ
T�h�a� #R U�!� �d��h 	de��#�� Ze��^b

ONʝ U� ^�hh� !L T�]����g� PO� �LZL O�� I���QJL
OO� [ ��g^ �eh �` � �� � aid��h� *DUFHWWL� PO� �LZL O�� I
�L �OKO�NJ� bhhegRMM

"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���PM�OKO�NLe_` ʭbhhegR
MMe� d�L^^M\�PPK�ʥ�	ʮL

OO� [ ��g^ �eh �` � �� � aid��h I��� aid��hJ� *DUFHWWL� PO� �LZL O�� I
�L �OKO�NJ�
bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���PM�OKO�N]Le_`
ʭbhhegRMMe� d�L^^M\NX�K[TU�ʮL
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IOJ 5DQGDOO Y� 6RUUHOO I���QJOO�


� gh �d��_d��h ^���d �``� d�_L
��h�R QʠN
Y�i ���h#R � �#� Ic����_ ]# ��]� hg H ���h�J
T��^i  ��a �� Y� hR ���h�
T��^i  ��a �� Xi_ad��hR ʟ����_#ʰ [b�d�g Ic����_ ]# Z^����J
ʞ�gg��h��aR Zh�!��gʰ Z�ih� Ic����_ ]# U��g]i a

H Zh�!��gJ
� �� � aid��hROON 
�] i� # ��� ���Q
ʞ�^�_�_R Xi�� �Q� ���Q
YK��"#� R X�d�g ��ee X L
�K��"#� gR \�����d VL Z�  ��� H � ��_�

\ �abh
T�h�a� #R T�de��a� 
����^�

IPJ %HDUG Y� %DQNV I���QJOOO


� gh �d��_d��h ^���d _����_L
��h�R Qʠ� I���h� _�_ ��h e� h�^�e�h�J
Y�i ���h#R � �#� Ic����_ ]# ��]� hg� ʟ����_#�

H Z�ih� J
T��^i  ��a ��
Xi_ad��hR [b�d�g Ic����_ ]# Z^����J

ʞ�gg��h��aR Zh�!��g Ic����_ ]# U��g]i aJʰ
U��g]i a

� �� � aid��hROOP �� ^b ��� ���Q
ʞ�^�_�_R Xi�� ��� ���Q
YK��"#� R ��i�g XL ��!����
�K��"#� R X� � ʟ ���``
�Z ��"#� R X���hb�� �L �� ^ig I�d�^ig ^i ����

giee� h��a Y�h�h���� J
T�h�a� #R Y �g��� Ze��^b

OO� ���_��� !L Z�  ���� PO� �LZL �N� I���QJL
OON [ ��g^ �eh �` � �� � aid��h� 5DQGDOO� PO� �LZL �N� I
�L �OKP��J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���PM�OK�P��Le_`
ʭbhhegRMMe� d�L^^M��ʧ�KPX��ʮL

OOO ��� _ !L ����g� PO� �LZL P�� I���QJL
OOP [ ��g^ �eh �` � �� � aid��h� %HDUG� PO� �LZL P�� I
�L �OK��NʝJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���PM�OK��NʝLe_`
ʭbhhegRMMe� d�L^^M�T�NK����ʮL



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 �P

IQJ 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ $VVRFLDWLRQ I����JOOQ


� gh �d��_d��h ^���d _����_L
��h�R ʝʠ�
��c� �h#R Z^����
T��^i  ��a �� Y� hM
T��^i  ��a �� Xi_ad��hR � �#� Ic����_ ]# ��]� hg H ���h�J
� �� � aid��hROO� X��i� # ��� ����
ʞ�^�_�_R Xi�� �O� ����
YK��"#� R ��]� h �L �^ʟ����
�K��"#� R X�b� �L \�gh
�Z ��"#� R Y�i� ʞL T��d��h I�d�^ig ^i ����

giee� h��a Y�h�h���� gJ
T�h�a� #R U�!� �d��h 	de��#�� �����g

I�J 7HQQHVVHH 6HFRQGDU\ 6FKRRO $WKOHWLF $VVRFLDWLRQ Y�
%UHQWZRRG $FDGHP\ I����JOO�


� gh �d��_d��h ^���d _����_L
��h�R ʝʠ�
��c� �h#R Zh�!��g
T��^i  ��a �� Y� hM
T��^i  ��a �� Xi_ad��hR

ʟ����_# Ic����_ ]# ��]� hg�
Z^����� H ���h�J

T��^i  ��a ��
Xi_ad��hR [b�d�g
� �� � aid��hROOʝ �e �� ��� ����
ʞ�^�_�_R Xi�� ��� ����
YK��"#� R ��i ��� 	L ��b���#
�K��"#� R X�d�g 
L ��idgh���
�Z ��"#� R ʞ�� V�dd��`� ] I�d�^ig ^i ����

giee� h��a hb� Y�h�h���� J
T�h�a� #R �hb� OP�

OOQ ʞ�!��e� h !L \�gbL 	_i^L �ggʬ�� PP� �LZL ��� I����JL
OO� [ ��g^ �eh �` � �� � aid��h� 'DYHQSRUW� PP� �LZL ��� I
�L �PK�P�ʝJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���QM�PK�P�ʝLe_`
ʭbhhegRMMe� d�L^^MVʟ[NK�	
\ʮL

OO� [���L Z�^��_� # Z^bL �hb��h�^ �ggʬ� !L � ��h"��_ �^�_L� PP� �LZL �ʝ� I����JL
OOʝ [ ��g^ �eh �` � �� � aid��h� 7HQQ� 6HFRQGDU\ 6FK� $WKOHWLF $VV·Q�

PP� �LZL �ʝ� I
�L �QKO��J� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴ
h ��g^ �ehgM���QM�QKO��Le_` ʭbhhegRMMe� d�L^^M���QKʲ��ʥʮL

OP� W� 7HQQHVVHH 6HFRQGDU\ 6FKRRO $WKOHWLF $VVRFLDWLRQ� hb� T�i h ieb��_ � gh�h�
ge� hg �gg�^��h���ʬg ��h� �^ i�h��a  i��� ^��^�i_��a hb�h g���^�h�h��� ]# g^b���g ^�� ]�
]����_L [b� T�i h �����a�k�_ h� ]�hb ^�dd� ^��� ge��^b I�hh� ��# �_!� h�g��aJ ��_
ei]��^ �de��#�� ^�g�gL



�Q %522./<1 /$: 5(9,(: ʭ���L ��R�

I�J 0RUVH Y� )UHGHULFN I����JOP�


� gh �d��_d��h ^���d _����_L
��h�R PʠO
��c� �h#R ��]� hg
T��^i  ��aR [b�d�gʰ ���h� Ic����_ ]#

ʟ����_#J
T��^i  ��a �� Xi_ad��hM
ʞ�gg��h��a �� Y� hR � �#� 

ʞ�gg��h��aR Zh�!��g Ic����_ ]# Z�ih� H
U��g]i aJ

� �� � aid��hROP� �� ^b �ʝ� ����
ʞ�^�_�_R Xi�� �P� ����
YK��"#� R ʟ����hb \L Zh�  
�K��"#� gR ʞ�ia��g ʟL �� hk
�Z ��"#� R 	_"�� ZL ʟ���_�� I�d�^ig

^i ���� giee� h��a Y�h�h���� gJ
T�h�a� #R Zhi_��h Ze��^bOPN

OP� �� g� !L 
 �_� �^�� PP� �LZL NʝN I����JL
OP� [ ��g^ �eh �` � �� � aid��h� 0RUVH� PP� �LZL NʝN I
�L �QKʝQʝJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���QM�QK���Le_`
ʭbhhegRMMe� d�L^^MX�U�Kʲ
	ZʮL

OPN V� �� hb� T�i h ^ ��h�_ � ��" ^� !�K�ih h� 7LQNHU Y� 'HV 0RLQHV ,QGHSHQGHQW
&RPPXQLW\ 6FKRRO 'LVWULFW� NʝN �LZL P�N I�ʝQʝJ `� ghi_��h ge��^b hb�h �_d���gh �h� g
 ��g���]�# ]����!� �_!�^�h�g hb� ����a�� ig� �` _ iagL



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 ��

IʝJ )(& Y� :LVFRQVLQ 5LJKW WR /LIH� ,QF� I����JOPO


� gh �d��_d��h ^���d �``� d�_L
��h�R PʠO
��c� �h#R ��]� hg Ic����_ ]# Z^�����

ʟ����_#� [b�d�g H ���h�J
T��^i  ��aR ��]� hg Ic����_ ]# ���h�Jʰ ���h�
T��^i  ��a �� Y� hM
T��^i  ��a �� Xi_ad��h

Z^���� Ic����_ ]# ʟ����_# H
[b�d�gJ

ʞ�gg��h��aR Z�ih� Ic����_ ]# Zh�!��g�
U��g]i a� H � �#� J

� �� � aid��hROPP �e �� �P� ����
ʞ�^�_�_R Xi�� �P� ����
YK��"#� gR Y�i� ʞL T��d��h H Z�hb YL

\�jd��
�K��"#� R X�d�g ��ee� X L
T�h�a� #R T�de��a� 
����^�

I��J1HZ <RUN 6WDWH %RDUG RI (OHFWLRQV Y� /RSH] 7RUUHV I����JOPQ


� gh �d��_d��h ^���d _����_L
��h�R ʝʠ�
��c� �h#R Z^����
T��^i  ��aR Zh�!��g Ic����_ ]# Z�ih� J
T��^i  ��a ��
Xi_ad��hR ʟ����_# Ic����_ ]# � �#� J
� �� � aid��hROP� �^h�]� N� ����
ʞ�^�_�_R X��i� # �Q� ����
YK��"#� gR [b��_� � �L ��g�� H ��_ �" XL

��ggd��
�K��"#� R 
 �_� �^� �L�L Z^b"� k� X L
T�h�a� #R 	��^h��� ��"

OPO 
�_L 	��^h��� T�ddʬ� !L \�gL ��abh h� ��`�� W�^L� PP� �LZL OOʝ I����JL
OPP [ ��g^ �eh �` � �� � aid��h� :LV� 5LJKW WR /LIH� PP� �LZL OOʝ I
�L �QKʝQʝJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���QM�QKʝQʝLe_`
ʭbhhegRMMe� d�L^^MPX�ʞK��N\ʮL

OPQ 
L�L Zh�h� �_L �` 	��^h���g !L ��e�k [�  �g� PP� �LZL �ʝQ I����JL
OP� [ ��g^ �eh �` � �� � aid��h� /RSH] 7RUUHV� PP� �LZL �ʝQ I
�L �QK�QQJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M�QK�QQLe_`
ʭbhhegRMMe� d�L^^M���UKN	�YʮL



�� %522./<1 /$: 5(9,(: ʭ���L ��R�

I��J:DVKLQJWRQ 6WDWH *UDQJH Y� :DVKLQJWRQ 6WDWH 5HSXEOLFDQ
3DUW\ I����JOP�


� gh �d��_d��h ^���d _����_L
��h�R �ʠ�
��c� �h#R [b�d�g Ic����_ ]# ��]� hg�

Zh�!��g� Z�ih� � U��g]i a�
� �#� � H ���h�J

T��^i  ��aR ��]� hg Ic����_ ]# ���h�J
ʞ�gg��h��aR Z^���� Ic����_ ]# ʟ����_#J
� �� � aid��hROPʝ �^h�]� �� ����
ʞ�^�_�_R �� ^b ��� ����
YK��"#� R ��]� h �L �^ʟ����
�K��"#� R X�b� XL \b�h�� X L
T�h�a� #R 	��^h��� ��"

I��J8QLWHG 6WDWHV Y� :LOOLDPV I����JOQ�


� gh �d��_d��h ^���d _����_L
��h�R �ʠ�
��c� �h#R Z^����
T��^i  ��aR Zh�!��g Ic����_ ]# � �#� J
ʞ�gg��h��aR Z�ih� Ic����_ ]# U��g]i aJ
� �� � aid��hROQ� �^h�]� N�� ����
ʞ�^�_�_R ��# �ʝ� ����
YK��"#� R Y�i� ʞL T��d��h
�K��"#� R ��^b� _ XL ʞ��k
T�h�a� #R Tb��_ Y� ��a �eb#

OP� \�gbL Zh�h� U ��a� !L \�gbL Zh�h� ��ei]��^�� Y� h#� PP� �LZL OO� I����JL
OPʝ [ ��g^ �eh �` � �� � aid��h� :DVK� 6WDWH *UDQJH� PP� �LZL OO� I
�L �QK��NJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M�QK��NLe_`
ʭbhhegRMMe� d�L^^M�ʝʧ�KP
	�ʮL

OQ� ���h�_ Zh�h�g !L \�����dg� PPN �LZL ��P I����JL
OQ� [ ��g^ �eh �` � �� � aid��h� :LOOLDPV� PPN �LZL ��P I
�L �QKQʝOJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M�QKQʝOLe_`
ʭbhhegRMMe� d�L^^MNP
QK
ʧ��ʮL



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 �ʝ

I�NJ'DYLV Y� )(& I����JOQ�


� gh �d��_d��h ^���d �``� d�_L
��h�R PʠO
��c� �h#R ���h�
T��^i  ��a �� Y� hM
ʞ�gg��h��a �� Y� hR

Zh�!��g Ic����_ �� e� h ]# Z�ih� �
U��g]i a� H � �#� Jʰ U��g]i a
Ic����_ ]# � �#� J

� �� � aid��hROQN �e �� ��� ����
ʞ�^�_�_R Xi�� �Q� ����
YK��"#� R ��_ �" ʞL V� d��
�K��"#� R Y�i� ʞL T��d��h
T�h�a� #R T�de��a� 
����^�

I�OJ/RFNH Y� .DUDVV I���ʝJOQO


� gh �d��_d��h ^���d _����_L
��h�R ʝʠ�
��c� �h#R � �#� 
T��^i  ��aR ���h� Ic����_ ]# ��]� hg H Z^����J
� �� � aid��hROQP �^h�]� Q� ����
ʞ�^�_�_R X��i� # ��� ���ʝ
YK��"#� R \L X�d�g ��i�a
�K��"#� R X� �d��b �L T�����g
T�h�a� #R T�de����_ Ze��^bʰ U�!� �d��h

	de��#�� �����g

OQ� ʞ�!�g !L 
�_L 	��^h��� T�ddʬ�� PPO �LZL ��O I����JL
OQN [ ��g^ �eh �` � �� � aid��h� 'DYLV� PPO �LZL ��O I
�L �QKQʝOJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��KN��Le_`
ʭbhhegRMMe� d�L^^M�
OʞK�ʟZ	ʮL

OQO ��^�� !L ʟ� �gg� PPP �LZL ��� I���ʝJL
OQP [ ��g^ �eh �` � �� � aid��h� /RFNH� PPP �LZL ��� I
�L ��KQ��J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��KQ��Le_`
ʭbhhegRMMe� d�L^^M	O�ʟKO�ʟ�ʮL



�� %522./<1 /$: 5(9,(: ʭ���L ��R�

I�PJ<VXUVD Y� 3RFDWHOOR (GXFDWLRQ $VVRFLDWLRQ I���ʝJOQQ


� gh �d��_d��h ^���d _����_L
��h�R QʠN
��c� �h#R ��]� hg
T��^i  ��a �� Y� hM
T��^i  ��a �� Xi_ad��hR U��g]i a
T��^i  ��a �� Y� hM
ʞ�gg��h��a �� Y� hR � �#� 
ʞ�gg��h��aR Zh�!��gʰ Z�ih� 
� �� � aid��hROQ� 
�!�d]� N� ����
ʞ�^�_�_R 
�] i� # �O� ���ʝ
YK��"#� R T��# �L Zd�hb
�K��"#� R X� �d��b �L T�����g
T�h�a� #R U�!� �d��h 	de��#�� �����g

I�QJ3OHDVDQW *URYH &LW\ Y� 6XPPXP I���ʝJOQ�


� gh �d��_d��h ^���d _����_L
��h�R ʝʠ�
��c� �h#R ���h�
T��^i  ��aR Zh�!��g Ic����_ ]# U��g]i aJʰ

Z^���� Ic����_ ]# [b�d�gJʰ � �#� 
T��^i  ��a �� Xi_ad��hR Z�ih� 
� �� � aid��hROQʝ 
�!�d]� ��� ����
ʞ�^�_�_R 
�] i� # �P� ���ʝ
YK��"#� R X�# ���� Z��i��" H
�K��"#� R Y�d��� V�  �g
�Z ��"#� R ʞ� #� X�g�``� I�d�^ig ^i ����

giee� h��a e�h�h���� gJ
T�h�a� #R U�!� �d��h Ze��^b

OQQ �gi g� !L Y�^�h���� 	_i^L �ggʬ�� PPP �LZL NPN I���ʝJL
OQ� � �� � aid��h� 3RFDWHOOR (GXF� $VV·Q� PPP �LZL NPN I
�L ��K�QʝJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K�QʝLe_`
ʭbhhegRMMe� d�L^^MʞP��K�ʟ��ʮL

OQ� Y���g��h U �!� T�h# !L Ziddid� PPP �LZL OQ� I���ʝJL
OQʝ [ ��g^ �eh �` � �� � aid��h� 3OHDVDQW *URYH &LW\� PPP �LZL OQ� I
�L ��KQQPJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��KQQPLe_`
ʭbhhegRMMe� d�L^^M�\ʥNK��T�ʮL



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 ��

'$9,' 6287(5 Igh�eg _�"�R Xi�� �ʝ� ���ʝJ

621,$ 62720$<25 Ic���gR �iaigh �� ���ʝJ

I��J&LWL]HQV 8QLWHG Y� )(& I����JO��


� gh �d��_d��h ^���d �``� d�_L
��h�R PʠO �� ���^h����� ��a ]��

�ʠ� �� _�g^��gi �  �fi� �d��h
��c� �h#R ʟ����_#
T��^i  ��aR ��]� hg Ic����_ ]# ���h�Jʰ Z^����

Ic����_ ]# ���h� H [b�d�g I�� e� hJJ
T��^i  ��a �� Y� hM
ʞ�gg��h��a �� Y� h I�g h�
_�g^��gi �  �fi� �d��hJR

[b�d�g

ʞ�gg��h��a �� Y� hM
T��^i  ��a �� Y� h I�g h�
_�g^��gi �  �fi� �d��hJR

Zh�!��g Ic����_ ]# U��g]i a�
� �#� � ��_ Z�h�d�#� J

� �� � aid��hRO�� �� ^b �O� ���ʝ
YK��"#� R [b��_� � �L ��g��
�K��"#� R ���^��d �L Zh�"� h
� �� ��� aid��hRO�� Z�eh�d]� ʝ� ���ʝ
ʞ�^�_�_R X��i� # ��� ����
YK��"#� R [b��_� � �L ��g��
�K��"#� R 	���� ʟ�a��
T�h�a� #R T�de��a� 
����^�

O�� T�h�k��g ���h�_ !L 
�_L 	��^h��� T�ddʬ�� PP� �LZL N�� I����JL
O�� [ ��g^ �eh �` � �� � aid��h� &LWL]HQV 8QLWHG� PP� �LZL N�� I
�L ��K��PJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K��PLe_`
ʭbhhegRMMe� d�L^^MQ
UQK�
ʥZʮL

O�� [ ��g^ �eh �` � �� � aid��h I��� aid��hJ� &LWL]HQV 8QLWHG� PP� �LZL N�� I
�L
��K��PJ� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K
��PʸP���� ai�_ʸPʞLe_` ʭbhhegRMMe� d�L^^MN�VNKV��OʮL



�� %522./<1 /$: 5(9,(: ʭ���L ��R�

I��J0LODYHW]� *DOORS� 	 0LODYHW]� 3�$� Y� 8QLWHG 6WDWHV I����JO�N


� gh �d��_d��h ^���d _����_L
��h�R ʝʠ�
��c� �h#R Z�h�d�#� 
� �� � aid��hRO�O ʞ�^�d]� �� ���ʝ
ʞ�^�_�_R �� ^b �� ����
YK��"#� R UL 	 �^ � i�gh�_� X L
�K��"#� R \�����d �L X�#
T�h�a� #R T�dd� ^��� Ze��^bʰ T�de����_

Ze��^b

I�ʝJ8QLWHG 6WDWHV Y� 6WHYHQV I����JO�P


� gh �d��_d��h ^���d �``� d�_L
��h�R �ʠ�
��c� �h#R ��]� hg
ʞ�gg��h��aR ���h�
� �� � aid��hRO�Q �^h�]� Q� ���ʝ
ʞ�^�_�_R �e �� ��� ����
YK��"#� R 
��� ʟL ʟ�h#��
�K��"#� R Y�h �^�� �L �����hh

T�h�a� #R
���d�� T i��h# ��_��gʰO�� 
� 
�"
��e �h�^h�_ T�h�a� ��gʰ
�!� ] ��_hb

O�N ����!�hk� U����e� H ����!�hk� YL�L !L ���h�_ Zh�h�g� PPʝ �LZL ��ʝ I����JL
O�O [ ��g^ �eh �` � �� � aid��h�0LODYHW]�*DOORS� 	0LODYHW]� PPʝ �LZL ��ʝ I
�L ��K

���ʝJ� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���ʝM��K
���ʝLe_` ʭbhhegRMMe� d�L^^MVO�ʥKʟʝ�VʮL

O�P ���h�_ Zh�h�g !L Zh�!��g� PPʝ �LZL OQ� I����JL
O�Q [ ��g^ �eh �` � �� � aid��h� 6WHYHQV� PPʝ �LZL OQ� I
�L ��K�QʝJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���ʝM��K�QʝLe_`
ʭbhhegRMMe� d�L^^M�\ʲ�K���
ʮL

O�� T�g� ��!���_�h�_ ��" e �b�]�h��a �d�a�g �` ���d�� ^ i��h#L



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 �N

I��J+ROGHU Y� +XPDQLWDULDQ /DZ 3URMHFW I����JO��


� gh �d��_d��h ^���d _����_L
��h�R QʠN
��c� �h#R ��]� hg
ʞ�gg��h��aR � �#� Ic����_ ]# U��g]i a H

Z�h�d�#� J
� �� � aid��hRO�ʝ 
�] i� # �N� ����
ʞ�^�_�_R Xi�� ��� ����
YK��"#� R ʞ�!�_ ʞL T���
�K��"#� R 	���� ʟ�a��
T�h�a� #R ��h� ��� Ziee� hʰ �gg�^��h���

I��J'RH Y� 5HHG I����JO��


� gh �d��_d��h ^���d _����_L
��h�R �ʠ�
��c� �h#R ��]� hg
T��^i  ��aR � �#� ʰ ���h�ʰ Z�h�d�#� Ic����_

]# Zh�!��g H U��g]i aJ
T��^i  ��a �� Y� hM
T��^i  ��a �� Xi_ad��h Zh�!��g Ic����_ ]# � �#� J
T��^i  ��a ��
Xi_ad��hR Z^����
ʞ�gg��h��aR [b�d�g
� �� � aid��hRO�� �e �� ��� ����
ʞ�^�_�_R Xi�� �O� ����
YK��"#� R X�d�g ��ee� X L
�K��"#� R ��]� h �L �^ʟ����
T�h�a� #R ʞ�g^��gi � ��"

O�� V��_� !L Vid���h� ��� �L Y �c�^h� PQ� �LZL � I����JL
O�ʝ [ ��g^ �eh �` � �� � aid��h� +XPDQLWDULDQ /�� PQ� �LZL � I
�L ��K�Oʝ�J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���ʝM��K�Oʝ�Le_`
ʭbhhegRMMe� d�L^^MU���KU
�UʮL

O�� ʞ�� !L ���_� PQ� �LZL ��Q I����JL
O�� [ ��g^ �eh �` � �� � aid��h� 'RH� PQ� �LZL ��Q I����J I
�L �ʝKPPʝJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���ʝM�ʝKPPʝLe_`
ʭbhhegRMMe� d�L^^M�NXʝK
U��ʮL



�O %522./<1 /$: 5(9,(: ʭ���L ��R�

I��J&KULVWLDQ /HJDO 6RFLHW\ &KDSWHU RI WKH 8QLYHUVLW\ RI
&DOLIRUQLD Y� 0DUWLQH] I����JO��


� gh �d��_d��h ^���d _����_L
��h�R PʠO
��c� �h#R U��g]i a
T��^i  ��aR Zh�!��gʰ ʟ����_#
ʞ�gg��h��a ���h� Ic����_ ]# ��]� hg� Z^����� H

[b�d�gJ
� �� � aid��hRO�N �e �� �ʝ� ����
ʞ�^�_�_R Xi�� ��� ����
YK��"#� R ��^b��� \L �^T������
�K��"#� R U �a� # UL U�  �
T�h�a� #R �gg�^��h���

-2+1 3$8/ 67(9(16 Igh�eg _�"�R Xi�� �ʝ� ����J

(/(1$ .$*$1 Ic���gR �iaigh �� ����J

I�NJ6Q\GHU Y� 3KHOSV I����JO�O


� gh �d��_d��h ^���d �``� d�_L
��h�R �ʠ�
��c� �h#R ��]� hg
T��^i  ��aR � �#� 
ʞ�gg��h��aR ���h�
� �� � aid��hRO�P �^h�]� Q� ����
ʞ�^�_�_R �� ^b �� ����
YK��"#� R Z��� 	L Zidd� g
�K��"#� R �� a�� XL Yb��eg

T�h�a� #R
	d�h����� ʞ�gh �ggʰ

i�� �� Y �h�ghgʰ 
� 
�"
��e �h�^h�_ T�h�a� ��g

O�� Tb �gh��� ��a�� Z�^ʬ# Tb�eh� �` ���!L �` T��L� V�gh��ag T���L �` �L !L �� h���k�
PQ� �LZL QQ� I����JL

O�N [ ��g^ �eh �` � �� � aid��h�&KULVWLDQ /HJDO 6RF·\� PQ� �LZL QQ� I
�L ��K�N��J�
bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���ʝM��K�N��Le_`
ʭbhhegRMMe� d�L^^M��ʝʲK��ʝ�ʮL

O�O Z�#_� !L Yb��eg� PQ� �LZL OON I����JL
O�P [ ��g^ �eh �` � �� � aid��h� 6Q\GHU� PQ� �LZL OON I
�L �ʝK�P�J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M�ʝK�P�Le_`
ʭbhhegRMMe� d�L^^MʟN�ʞK�Q�UʮL



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 �P

I�OJ1HYDGD &RPPLVVLRQ RQ (WKLFV Y� &DUULJDQ I����JO�Q


� gh �d��_d��h ^���d _����_L
��h�R ʝʠ�
��c� �h#R Z^����
T��^i  ��a �� Y� hR ʟ����_#
T��^i  ��a �� Xi_ad��h
�� Y� hR ���h�
� �� � aid��hRO�� �e �� ��� ����
ʞ�^�_�_R Xi�� �N� ����
YK��"#� R X�b� YL 	�"��_
�K��"#� R 	L X�gbi� ��g��� ��k
T�h�a� #R 	��^h��� ��"

T�i h  i��g ��h ge��^bL

I�PJ%RURXJK RI 'XU\HD Y� *XDUQLHUL I����JO��


� gh �d��_d��h ^���d _����_L
��h�R �ʠ�
��c� �h#R ʟ����_#
T��^i  ��a ��
Xi_ad��hR [b�d�g
T��^i  ��a �� Xi_ad��h
�� Y� hMʞ�gg��h��a �� Y� hR Z^����
� �� � aid��hRO�ʝ �� ^b ��� ����
ʞ�^�_�_R Xi�� ��� ����
YK��"#� R ʞ����� �L � h�k
�K��"#� 	 �^ Z^b��ee� 
�Z ��"#� R X�g�eb �L Y��d� � I�d�^ig

^i ���� giee� h��a Y�h�h���� gJ
T�h�a� #R Y�h�h���ʰ U�!� �d��h 	de��#��

Ze��^b

O�Q 
�!L T�ddʬ� �� 	hb�^g !L T�  �a��� PQO �LZL ��� I����JL
O�� [ ��g^ �eh �` � �� � aid��h�1HY� &RPP·Q RQ(WKLFV� PQO�LZL ��� I
�L ��KPQ�J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��KPQ�Le_`
ʭbhhegRMMe� d�L^^MP���K�ʥZTʮL

O�� �� �iab �` ʞi #�� !L Ui� ��� �� PQO �LZL N�ʝ I����JL
O�ʝ [ ��g^ �eh �` � �� � aid��h� *XDUQLHUL� PQO �LZL N�ʝ I
�L �ʝK�O�QJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M�ʝK�O�QLe_`
ʭbhhegRMMe� d�L^^M��QUK�YZ
ʮL



�Q %522./<1 /$: 5(9,(: ʭ���L ��R�

I�QJ6RUUHOO Y� ,06 +HDOWK ,QF� I����JOʝ�


� gh �d��_d��h ^���d �``� d�_L
��h�R QʠN
��c� �h#R ʟ����_#
ʞ�gg��h��aR � �#� Ic����_ ]# U��g]i a H

ʟ�a��J
� �� � aid��hROʝ� �e �� �Q� ����
ʞ�^�_�_R Xi�� �N� ����
YK��"#� R � �_a�h TL �g�#
�K��"#� R [b�d�g TL U��_gh���
�Z ��"#� R 	_"�� ZL ʟ���_�� I�d�^ig

^i ���� giee� h��a Y�h�h���� gJ
T�h�a� #R T�dd� ^��� Ze��^bʰ T��h��h

ʞ�g^ �d���h���

I��J$UL]RQD )UHH (QWHUSULVH &OXE·V )UHHGRP &OXE 3$& Y�
%HQQHWW I����JOʝ�


� gh �d��_d��h ^���d �``� d�_L
��h�R PʠO
��c� �h#R ��]� hg
ʞ�gg��h��aR ʟ�a�� Ic����_ ]# U��g]i a�

� �#� � H Z�h�d�#� J
� �� � aid��hROʝN �� ^b ��� ����
ʞ�^�_�_R Xi�� ��� ����
YK��"#� R \�����d �L ��i � 
�K��"#� R � �_��# ZL Yb����eg
�Z ��"#� R \�����d �L X�# I�d�^ig ^i ����

giee� h��a Y�h�h���� J
T�h�a� #R T�de��a� 
����^�

Oʝ� Z�  ��� !L W�Z V���hb W�^L� PQO �LZL PP� I����JL
Oʝ� [ ��g^ �eh �` � �� � aid��h� ,06 +HDOWK� PQO �LZL PP� I
�L ��K��ʝJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K��ʝLe_`
ʭbhhegRMMe� d�L^^MZ
ʝʧK
[ʧ
ʮL

Oʝ� � �kL 
 �� 	�h� L T�i]ʬg 
 ��_�d T�i] Y�T !L �����hh� PQO �LZL ��� I����JL
OʝN [ ��g^ �eh �` � �� � aid��h� $UL]� )UHH (QWHU� &OXE� PQO �LZL ��� I����J I
�L

��K�N�J� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K
�N�Le_` ʭbhhegRMMe� d�L^^MʥZO�K�
[�ʮL



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 ��

I��J%URZQ Y� (QWHUWDLQPHQW 0HUFKDQWV $VVRFLDWLRQ I����JOʝO


� gh �d��_d��h ^���d �``� d�_L
��h�R �ʠ�
��c� �h#R Z^����
T��^i  ��a �� Xi_ad��hR ���h� Ic����_ ]# ��]� hgJ
ʞ�gg��h��aR [b�d�gʰ � �#� 
� �� � aid��hROʝP 
�!�d]� �� ����
ʞ�^�_�_R Xi�� ��� ����
YK��"#� R ʥ�^�� # YL �� �kk���
�K��"#� R Y�i� �L Zd�hb
T�h�a� #R ������h ��_�� U�d�gʰ 
� 
�"

��e �h�^h�_ T�h�a� ��g

I�ʝJ*RODQ Y� +ROGHU I����JOʝQ


� gh �d��_d��h ^���d _����_L
��h�R Qʠ� Iʟ�a�� _�_ ��h e� h�^�e�h�J
��c� �h#R U��g]i a
ʞ�gg��h��aR � �#� Ic����_ ]# ���h�J
� �� � aid��hROʝ� �^h�]� P� ����
ʞ�^�_�_R X��i� # ��� ����
YK��"#� R ��hb��# [L 
��k���
�K��"#� R ʞ����_ �L ��  ����� X L
T�h�a� #R T�e# �abhʰ 
 �� 	je �gg���

OʝO � �"� !L 	�hL �� ^bgL �ggʬ�� PQO �LZL ��Q I����JL
OʝP [ ��g^ �eh �` � �� � aid��h (QW� 0HUFKV�� PPʝ �LZL ��ʝ� I
�L ��K�OO�J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K�OO�Le_`
ʭbhhegRMMe� d�L^^Mʲ�PVKX��YʮL

OʝQ U���� !L V��_� � PQP �LZL N�� I����JL
Oʝ� [ ��g^ �eh �` � �� � aid��h� *RODQ� PQP �LZL N�� I����J I
�L ��KPOPJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��KPOPLe_`
ʭbhhegRMMe� d�L^^M�ʧQ�K�Xʟ�ʮL



�� %522./<1 /$: 5(9,(: ʭ���L ��R�

IN�J5HLFKOH Y� +RZDUGV I����JOʝ�


� gh �d��_d��h ^���d _����_L
��h�R �ʠ� Iʟ�a�� _�_ ��h e� h�^�e�h�J
��c� �h#R [b�d�g
T��^i  ��a �� Xi_ad��hR U��g]i a Ic����_ ]# � �#� J
� �� � aid��hROʝʝ �� ^b ��� ����
ʞ�^�_�_R Xi�� O� ����
YK��"#� R Z��� �L U����ab� 
�K��"#� R ʞ�!�_ �L ����
�Z ��"#� R Z � Z ���!�g�� I�d�^ig ^i ����

giee� h��a hb� Y�h�h���� J
T�h�a� #R ��h����h� # �  �gh

IN�J ʟ��j !L Z	W�� ��^�� ���� I����JP��


� gh �d��_d��h ^���d �``� d�_L
��h�R �ʠ�
��c� �h#R ���h�
T��^i  ��a �� Xi_ad��hR Z�h�d�#� Ic����_ ]# U��g]i aJ
ʞ�gg��h��aR � �#� Ic����_ ]# ʟ�a��J
� �� � aid��hRP�� X��i� # ��� ����
ʞ�^�_�_R Xi�� ��� ����
YK��"#� R \L X�d�g ��i�a
�K��"#� R X� �d��b T�����g
T�h�a� #R T�de����_ Ze��^bʰ U�!� �d��h

	de��#�� �����g

Oʝ� ���^b�� !L V�"� _g� PQQ �LZL QP� I����JL
Oʝʝ [ ��g^ �eh �` � �� � aid��h� +RZDUGV� PQQ �LZL QP� I
�L ��K�Q�J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K�Q�Le_`
ʭbhhegRMMe� d�L^^MQYʞ�K�ʝX�ʮL

P�� ʟ��j !L Z� !L 	degL W�hʬ� ������ ��^L ���� PQ� �LZL �ʝ� I����JL
P�� [ ��g^ �eh �` � �� � aid��h� .QR[� PQ� �LZL �ʝ� I
�L ��K����J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K����Le_`
ʭbhhegRMMe� d�L^^MP�Z	Kʝ��[ʮL



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 �ʝ

IN�J8QLWHG 6WDWHV Y� $OYDUH] I����JP��


� gh �d��_d��h ^���d �``� d�_L
��h�R QʠN
Y�i ���h#R ʟ����_# Ic����_ ]# ��]� hg�

U��g]i a� H Z�h�d�#� J
T��^i  ��a �� Xi_ad��hR � �#� Ic����_ ]# ʟ�a��J
ʞ�gg��h��aR ���h� Ic����_ ]# Z^���� H [b�d�gJ
� �� � aid��hRP�N 
�] i� # ��� ����
ʞ�^�_�_R Xi�� ��� ����
YK��"#� R ʞ����_ �L ��  ����� X L
�K��"#� R X���hb�� ʞL ��]]#
T�h�a� #R 
� 
�" ��e �h�^h�_ T�h�a� ��g

I
��g� Ze��^bJ

INNJ86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\ ,QWHUQDWLRQDO� ,QF� I���NJP�O


� gh �d��_d��h ^���d �``� d�_L
��h�R Qʠ� Iʟ�a�� _�_ ��h e� h�^�e�h�J
��c� �h#R ��]� hg
ʞ�gg��h��aR Z^���� Ic����_ ]# [b�d�gJ
� �� � aid��hRP�P �e �� ��� ���N
ʞ�^�_�_R Xi�� ��� ���N
YK��"#� R Z � Z ���!�g��
�K��"#� R ʞ�!�_ \L ��"�� 
T�h�a� #R T�de����_ Ze��^b

P�� ���h�_ Zh�h�g !L ��!� �k� PQ� �LZL ��ʝ I����JL
P�N [ ��g^ �eh �` � �� � aid��h� $OYDUH]� PQ� �LZL ��ʝ I
�L ��K���J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K���Le_`
ʭbhhegRMMe� d�L^^M�
Q�KʧV�
ʮL

P�O �a��^# `� W�hʬ� ʞ�!L !L ���L `� �e�� Z�^��h# W�hʬ�� W�^L� P�� �LZL ��P I���NJL
P�P [ ��g^ �eh �` � �� � aid��h� $JHQF\ IRU ,QW·O 'HY�� P�� �LZL ��P I
�L ��K��J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K��ʴbN^�Le_`
ʭbhhegRMMe� d�L^^MNNQʞK���YʮL



ʝ� %522./<1 /$: 5(9,(: ʭ���L ��R�

INOJ0F&XWFKHRQ Y� )(& I���OJP�Q


� gh �d��_d��h ^���d �``� d�_L
��h�R PʠO
Y�i ���h#R ��]� hg Ic����_ ]# Z^�����

ʟ����_#� H ���h�J
T��^i  ��a �� Xi_ad��hR [b�d�g
ʞ�gg��h��aR � �#� Ic����_ ]# U��g]i a�

Z�h�d�#� � H ʟ�a��J
� �� � aid��hRP�� �^h�]� �� ���N
ʞ�^�_�_R �e �� �� ���O
YK��"#� R 	 �� 	L �i eb#
�K��"#� R ʞ����_ �L ��  ����� X 
�Z ��"#� R ��]]# �L �i ^b`���_ I�d�^ig

^i ���� giee� h��a Y�h�h���� gJ
T�h�a� #R T�de��a� 
����^�

INPJ:RRG Y� 0RVV I���OJP��


� gh �d��_d��h ^���d _����_L
��h�R ʝʠ�
��c� �h#R U��g]i a
� �� � aid��hRP�ʝ �� ^b �Q� ���O
ʞ�^�_�_R ��# ��� ���O
YK��"#� R W�� V��hb U� gb��a� �
�K��"#� R Zh�!�� �L \���� 
T�h�a� #R ʲi���`��_ Wddi��h#

P�Q �^Tih^b��� !L 
�_L 	��^h��� T�ddʬ�� P�� �LZL ��P I���OJL
P�� [ ��g^ �eh �` � �� � aid��h� 0F&XWFKHRQ� P�� �LZL ��P I
�L ��KPNQJL

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���NM��KPNQʴ����Le_`
ʭbhhegRMMe� d�L^^MOʧ�
K
T[
ʮL

P�� \��_ !L ��gg� P�� �LZL �OO I���OJL
P�ʝ [ ��g^ �eh �` � �� � aid��h� 0RVV� P�� �LZL �OO I
�L �NK��PJ� bhhegRMM"""L

gie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���NM�NK��PʴN�OQLe_` ʭbhhegRMMe� d�L
^^M���VK�
�XʮL



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 ʝ�

INQJ/DQH Y� )UDQNV I���OJP��


� gh �d��_d��h ^���d �``� d�_L
��h�R ʝʠ�
��c� �h#R Z�h�d�#� 
T��^i  ��aR [b�d�g Ic����_ ]# Z^���� H ���h�J
� �� � aid��hRP�� �e �� ��� ���O
ʞ�^�_�_R Xi�� �ʝ� ���O
YK��"#� R [�c��_� Z��ab
�K��"#� R �ihb� XL Zh ��a� WWW H �� � [L

\�aa��� 

�Z ��"#� R
W�� VL U� gb��a� � I�d�^ig
^i ���� giee� h��a �``� d��^� ��
e� h ��_  �!� g�� �� e� hJ

T�h�a� #R U�!� �d��h 	de��#�� Ze��^b

IN�J0F&XOOHQ Y� &RDNOH\ I���OJP��


� gh �d��_d��h ^���d �``� d�_L
��h�R ʝʠ�
��c� �h#R ��]� hg
T��^i  ��a �� Xi_ad��hR Z^���� Ic����_ ]# ʟ����_# H

[b�d�gJʰ ���h�
� �� � aid��hRP�N X��i� # �P� ���O
ʞ�^�_�_R Xi�� �Q� ���O
YK��"#� R �� � �L ����k�
�K��"#� R X����`� U �^� ����� 
�Z ��"#� R W�� V��hb U� gb��a� � I�d�^ig

^i ���� giee� h��a ��ge��_��hgJ
T�h�a� #R �i``� ʥ���gʰ ���`��hh��aʰ

T��h��hK��g�_ ʞ�g^ �d���h���

P�� ���� !L 
 ���g� P�N �LZL ��� I���OJL
P�� [ ��g^ �eh �` � �� � aid��h� /DQH� P�N �LZL ��� I
�L �NKO�NJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���NM�NKO�Nʴ����Le_`
ʭbhhegRMMe� d�L^^MTQ�ʝK�X�
ʮL

P�� �^Ti���� !L T�����#� P�N �LZL OQO I���OJL
P�N [ ��g^ �eh �` � �� � aid��h� 0F&XOOHQ� P�N �LZL OQO I
�L ��K��Q�J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���NM��K��Q�ʴd�b�Le_`
ʭbhhegRMMe� d�L^^M�ʟ\�KQ�ʟʟʮL



ʝ� %522./<1 /$: 5(9,(: ʭ���L ��R�

IN�J+DUULV Y� 4XLQQ I���OJP�O


� gh �d��_d��h ^���d �``� d�_L
��h�R PʠO
��c� �h#R ���h�
ʞ�gg��h��aR ʟ�a�� Ic����_ ]# U��g]i a�

� �#� � H Z�h�d�#� J
� �� � aid��hRP�P X��i� # ��� ���O
ʞ�^�_�_R Xi�� N�� ���O
YK��"#� R \�����d �L ��gg��a� 
�K��"#� R Y�i� �L Zd�hb
�Z ��"#� R ʞ����_ �L ��  ����� X L I�d�^ig

^i ���� giee� h��a ��ge��_��hgJ
T�h�a� #R T�de����_ Ze��^bʰ U�!� �d��h

	de��#�� �����g

INʝJ:LOOLDPV�<XOHH Y� )ORULGD %DU I���PJP�Q


� gh �d��_d��h ^���d _����_L
��h�R PʠO
��c� �h#R ��]� hg
T��^i  ��aR � �#� 
T��^i  ��a �� Y� hM
T��^i  ��a �� Xi_ad��hR U��g]i a Ic����_ ]# � �#� J

ʞ�gg��h��aR Z^���� Ic����_ ]# [b�d�gJʰ
ʟ����_#ʰ ���h�

� �� � aid��hRP�� X��i� # ��� ���P
ʞ�^�_�_R �e �� �ʝ� ���P
YK��"#� R ��_ �" XL Y��^ig
�K��"#� R ��  # ��^b� _
T�h�a� #R Xi_�^��� Ze��^bP��

P�O V�  �g !L ʲi���� P�N �LZL Q�Q I���OJL
P�P [ ��g^ �eh �` � �� � aid��h� +DUULV� P�N �LZL Q�Q I���OJ I
�L ��KQ��J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���NM��KQ��ʴO`�OLe_`
ʭbhhegRMMe� d�L^^M

�QKOʧʟ
ʮL

P�Q \�����dgK�i��� !L 
��L �� � P�P �LZL ONN I���PJL
P�� [ ��g^ �eh �` � �� � aid��h� :LOOLDPV�<XOHH� P�P �LZL ONN I
�L �NK�OʝʝJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���OM�NK�Oʝʝʴb�P�Le_`
ʭbhhegRMMe� d�L^^M�ʟVPK[
	OʮL

P�� V� �� hb� T�i h �ee���_ gh �^h g^ ih��# ��_ ieb��_ hb�  �ai��h���L



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 ʝN

IO�J5HHG Y� 7RZQ RI *LOEHUW I���PJP�ʝ


� gh �d��_d��h ^���d �``� d�_L
��h�R ʝʠ�
��c� �h#R [b�d�g
T��^i  ��aR ���h� Ic����_ ]# ʟ����_# H

Z�h�d�#� J
T��^i  ��a �� Xi_ad��hR � �#� ʰ ʟ�a�� Ic����_ ]#

U��g]i a H � �#� J
� �� � aid��hRP�� X��i� # ��� ���P
ʞ�^�_�_R Xi�� ��� ���P
YK��"#� R ʞ�!�_ �L T� hd��
�K��"#� R Yb���e \L Z�! ��

��hb� Y� h#R 	 �^ XL 
��a�� I�d�^ig ^i ���J
T�h�a� #R ʥ����aʰ T��h��h ʞ�g^ �d���h���

IO�J:DONHU Y� 7H[DV 'LYLVLRQ� 6RQV RI &RQIHGHUDWH 9HWHUDQV�
,QF� I���PJP��


� gh �d��_d��h ^���d _����_L
��h�R PʠO
��c� �h#R � �#� 
ʞ�gg��h��aR ���h� Ic����_ ]# ��]� hg� Z^����� H

��hb��#J
� �� � aid��hRP�� �� ^b �N� ���P
ʞ�^�_�_R Xi�� ��� ���P
YK��"#� R Z^�hh �L ʟ���� 
�K��"#� R �L X�d�g U�� a�
T�h�a� #R U�!� �d��h Ze��^b

$1721,1 6&$/,$ I_��g �� �``�^�R 
�] i� # �N� ���QJ

P�ʝ ���_ !L [�"� �` U��]� h� P�Q �LZL �PP I���PJL
P�� [ ��g^ �eh �` � �� � aid��h� 5HHG� P�Q �LZL �PP I���PJ I
�L �NKP��J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���OM�NKP��ʴ��NOLe_`
ʭbhhegRMMe� d�L^^MV�Z�Kʥ�\ʧʮL

P�� \���� !L [�jL ʞ�!L� Z��g �` T��`�_� �h� ��h� ��g� W�^L� P�Q �LZL ��� I���PJL
P�� [ ��g^ �eh �` � �� � aid��h� :DONHU� P�Q �LZL ��� I
�L �OK�OOJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���OM�OK�OOʴ��NOLe_`
ʭbhhegRMMe� d�L^^M�XZʥK�Qʲ	ʮL



ʝO %522./<1 /$: 5(9,(: ʭ���L ��R�

IO�J+HIIHUQDQ Y� &LW\ RI 3DWHUVRQ I���QJP�N


� gh �d��_d��h ^���d �``� d�_L
��h�R Qʠ� IZ^���� !�^��^# ��h #�h `����_J
��c� �h#R � �#� 
ʞ�gg��h��aR [b�d�g Ic����_ ]# ���h�J
� �� � aid��hRP�O X��i� # �ʝ� ���Q
ʞ�^�_�_R �e �� �Q� ���Q
YK��"#� R �� � 
 �gh
�K��"#� R [b�d�g TL U��_gh���
�Z ��"#� R U��a� ʞL ��_� g I�d�^ig ^i ����

giee� h��a Y�h�h���� J
T�h�a� #R U�!� �d��h 	de��#�� Ze��^b

IONJ([SUHVVLRQV +DLU 'HVLJQ Y� 6FKQHLGHUPDQ I����JP�P


� gh �d��_d��h ^���d �``� d�_L
��h�R �ʠ� IZ^����  �h� �_� !�^��^# ��h

#�h `����_J
��c� �h#R ��]� hg
T��^i  ��a �� Xi_ad��hR � �#� ʰ Z�h�d�#� Ic����_ ]# ���h�J
� �� � aid��hRP�Q X��i� # ��� ����
ʞ�^�_�_R �� ^b �ʝ� ����
YK��"#� R ʞ��e�� Uieh�
�K��"#� R Zh�!�� TL \i

��hb� Y� h#R 	 �^ XL 
��a��
T�h�a� #R Ze��^bKT��_i^h ʞ�^b�h�d#

1(,/ *2568&+ Ic���gR �e �� ��� ����J

P�N V�``� ��� !L T�h# �` Y�h� g��� �NQ ZL ThL �O�� I���QJL
P�O [ ��g^ �eh �` � �� � aid��h� +HIIHUQDQ� �NQ ZL ThL �O�� I
�L �OK����J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���PM�OK����ʴ��eNLe_`
ʭbhhegRMMe� d�L^^MʞʲOZK�[�ʞʮL

P�P 	je �gg���g V�� ʞ�g�a� !L Z^b���_� d��� �N� ZL ThL ��OO I����JL
P�Q [ ��g^ �eh �` � �� � aid��h� ([SUHVVLRQV +DLU 'HVLJQ� �N� ZL ThL ��OO I
�L

�PK�Nʝ�J� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���QM�PK�Nʝ�
ʴPN�PLe_` ʭbhhegRMMe� d�L^^MʧʲP�K�Tʟ�ʮL



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 ʝP

IOOJ3DFNLQJKDP Y� 1RUWK &DUROLQD I����JP��


� gh �d��_d��h ^���d �``� d�_L
��h�R �ʠ� IU� gi^b _�_ ��h e� h�^�e�h�J
��c� �h#R ʟ����_#
T��^i  ��a �� Xi_ad��hR ���h� Ic����_ ]# ��]� hg H [b�d�gJ
� �� � aid��hRP�� 
�] i� # ��� ����
ʞ�^�_�_R Xi�� �ʝ� ����
YK��"#� R ʞ�!�_ [L U��_]� a
�K��"#� R ��]� h TL ���ha�d� #
T�h�a� #R �!� ] ��_hb

IOPJ0DWDO Y� 7DP I����JP�ʝ


� gh �d��_d��h ^���d �``� d�_L
��h�R �ʠ� IU� gi^b _�_ ��h e� h�^�e�h�J
��c� �h#R ���h�
T��^i  ��a �� Y� hM
T��^i  ��a �� Xi_ad��hR

ʟ����_# Ic����_ ]# U��g]i a�
Z�h�d�#� � H ʟ�a��Jʰ [b�d�g

� �� � aid��hRPN� X��i� # ��� ����
ʞ�^�_�_R Xi�� �ʝ� ����
YK��"#� R ���^��d �L Zh�"� h
�K��"#� R X�b� TL T������
T�h�a� #R U�!� �d��h Ze��^bʰ [ �_�d� �

��"ʰ ���"e���h ʞ�g^ �d���h���

P�� Y�^���ab�d !L 
� hb T� ������ �N� ZL ThL ��N� I����JL
P�� [ ��g^ �eh �` � �� � aid��h� 3DFNLQJKDP� �N� ZL ThL ��N� I
�L �PK��ʝOJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���QM�PK��ʝOʴ��Q�Le_`
ʭbhhegRMMe� d�L^^M��Y�K�ʟ[�ʮL

P�ʝ ��h�� !L [�d� �N� ZL ThL ��OO I����JL
PN� [ ��g^ �eh �` � �� � aid��h� 7DP� �N� ZL ThL ��OO I
�L �PK��ʝNJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���QM�PK��ʝNʴ��ceLe_`
ʭbhhegRMMe� d�L^^M�VPʲK��ʧ�ʮL



ʝQ %522./<1 /$: 5(9,(: ʭ���L ��R�

IOQJ0DVWHUSLHFH &DNHVKRS� /WG� Y� &RORUDGR &LYLO 5LJKWV
&RPPLVVLRQ I����JPN�


� gh �d��_d��h ^���d �``� d�_L
��h�R �ʠ�
��c� �h#R ʟ����_#
T��^i  ��aR ʟ�a�� Ic����_ ]# � �#� Jʰ

U� gi^b Ic����_ ]# ���h�J
T��^i  ��a �� Y� hM
T��^i  ��a �� Xi_ad��hR [b�d�g Ic����_ ]# U� gi^bJ
ʞ�gg��h��aR U��g]i a Ic����_ ]# Z�h�d�#� J
� �� � aid��hRPN� ʞ�^�d]� P� ����
ʞ�^�_�_R Xi�� O� ����
YK��"#� R ʟ �gh�� ʟL \�aa��� 
�K��"#� R 
 �_� �^� �L �� a� H ʞ�!�_ ʞL

T���
�Z ��"#� R 
��� XL 
 ��^�g^� I�d�^ig ^i ����

giee� h��a Y�h�h���� gJ
T�h�a� #R ���"e���h ʞ�g^ �d���h���

IO�J0LQQHVRWD 9RWHUV $OOLDQFH Y� 0DQVN\ I����JPNN


� gh �d��_d��h ^���d �``� d�_L
��h�R �ʠ�
��c� �h#R ��]� hg
ʞ�gg��h��aR Z�h�d�#� Ic����_ ]# � �#� J
� �� � aid��hRPNO 
�] i� # ��� ����
ʞ�^�_�_R Xi�� �O� ����
YK��"#� R XL ʞ�!�_ � �dd� 
�K��"#� R ʞ����� YL ��a��
T�h�a� #R �!� ] ��_hb

PN� ��gh� e��^� T���gb�e� �h_L !L T���L TL�L T�ddʬ�� �N� ZL ThL ���ʝ I����JL
PN� [ ��g^ �eh �` � �� � aid��h� 0DVWHUSLHFH &DNHVKRS� �N� ZL Th ���ʝ

I
�L �QK���J� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M�QK
���ʴ`N�OLe_` ʭbhhegRMMe� d�L^^M\���KO��	ʮL

PNN ����L ��h� g ���L !L ���g�#� �N� ZL ThL ���Q I����JL
PNO [ ��g^ �eh �` � �� � aid��h� 0LQQ� 9RWHUV $OO�� �N� ZL ThL ���Q

I
�L �QK�ONPJ� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M�QK
�ONPʴ�^�NLe_` ʭbhhegRMMe� d�L^^M�\ʝPKT�Y
ʮL



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 ʝ�

IO�J/R]PDQ Y� &LW\ RI 5LYLHUD %HDFK I����JPNP


� gh �d��_d��h ^���d �``� d�_L
��h�R �ʠ�
��c� �h#R ʟ����_#
ʞ�gg��h��aR [b�d�g
� �� � aid��hRPNQ 
�] i� # ��� ����
ʞ�^�_�_R Xi�� ��� ����
YK��"#� R Y�d��� ZL ʟ� ���
�K��"#� R Zb�# ʞ!� �hk�#
�Z ��"#� R X�`` �# �L \��� I�d�^ig ^i ����

giee� h��a ��ge��_��hJ
T�h�a� #R ��h����h� # �  �gh

IOʝJ1,)/$ Y� %HFHUUD I����JPN�


� gh �d��_d��h ^���d �``� d�_L
��h�R PʠO
��c� �h#R [b�d�g
T��^i  ��aR ʟ����_# Ic����_ ]# ��]� hg�

���h�� H U� gi^bJ
ʞ�gg��h��aR � �#� Ic����_ ]# U��g]i a�

Z�h�d�#� � H ʟ�a��J
� �� � aid��hRPN� �� ^b ��� ����
ʞ�^�_�_R Xi�� �Q� ����
YK��"#� R ��^b��� YL 
�  �g
�K��"#� R X�gbi� �L ʟ����

��hb� Y� h#R X�`` �# �L \���

T�h�a� #R
Y �`�gg����� Ze��^b ʞ�^h ���ʰ
T�de����_ Ze��^bʰ T��h��h
ʞ�g^ �d���h���

PNP ��kd�� !L T�h# �` ��!�� � ���^b� �N� ZL ThL �ʝOP I����JL
PNQ [ ��g^ �eh �` � �� � aid��h� /R]PDQ� �N� ZL ThL �ʝOP I����J I
�L ��K��J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K��ʴ�cadL
e_` ʭbhhegRMMe� d�L^^M���UK[�VʥʮL

PN� 
�hʬ� W�ghL �` 
�dL H ��`� �_!�^gL I1,)/$J !L ��^�  �� �N� ZL ThL �NQ� I����JL
PN� [ ��g^ �eh �` � �� � aid��h� 1,)/$� �N� ZL ThL �NQ� I
�L �QK��O�J�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M�QK��O�ʴ��PʝLe_`
ʭbhhegRMMe� d�L^^M�ʞ��KTUʞʞʮL



ʝ� %522./<1 /$: 5(9,(: ʭ���L ��R�

IP�J -DQXV Y� $)6&0(� &RXQFLO �� I����JPNʝ


� gh �d��_d��h ^���d �``� d�_L
��h�R PʠO
��c� �h#R ���h�
ʞ�gg��h��aR Z�h�d�#� ʰ ʟ�a�� Ic����_ ]#

U��g]i a� � �#� � H Z�h�d�#� J
� �� � aid��hRPO� 
�] i� # �Q� ����
ʞ�^�_�_R Xi�� ��� ����
YK��"#� R \�����d �L ��gg��a� 
�K��"#� R ʞ�!�_ �L 
 ������ H ʞ�!�_ TL


 �_� �^�
�Z ��"#� R 
��� XL 
 ��^�g^� I�d�^ig ^i ����

giee� h��a Y�h�h���� J
T�h�a� #R T�de����_ Ze��^bʰ U�!� �d��h

	de��#�� �����g

$17+21< .(11('< Igh�eg _�"�R Xi�# N�� ����J

%5(77 .$9$1$8*+ Ic���gR �^h�]� Q� ����J

PNʝ X��ig !L �dL 
�_ʬ� �` Zh�h�� T�h#L� H �i�L 	degL� T�i�^�� N�� �N� ZL ThL
�OO� I����JL

PO� [ ��g^ �eh �` � �� � aid��h� -DQXV� �N� ZL ThL �OO� I
�L �QK�OQQJ�
bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M�QK�OQQʴ]�^`Le_`
ʭbhhegRMMe� d�L^^MQ�U�K�
OZʮL
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IP�J1LHYHV Y� %DUWOHWW I���ʝJPO�


� gh �d��_d��h ^���d _����_L
��h�R QʠN
��c� �h#R ��]� hg
T��^i  ��a �� Y� hM
T��^i  ��a �� Xi_ad��hR [b�d�g
T��^i  ��a �� Y� hM
ʞ�gg��h��a �� Y� hR U� gi^b
T��^i  ��a �� Xi_ad��h
�� Y� hM ʞ�gg��h��a �� Y� h U��g]i a
ʞ�gg��h��a Z�h�d�#� 
� �� � aid��hRPO� 
�!�d]� �Q� ����
ʞ�^�_�_R ��# ��� ���ʝ
YK��"#� R ʞ� �� �� ab�g��
�K��"#� R ʥ��� ʞL \��g��
�Z ��"#� R X�`` �# �L \��� I�d�^ig ^i ����

giee� h��a Y�h�h���� gJ
T�h�a� #R ��h����h� # �  �gh

IP�J0DQKDWWDQ &RPPXQLW\ $FFHVV &RUSRUDWLRQ Y� +DOOHFN I���ʝJPON


� gh �d��_d��h ^���d _����_L
��h�R PʠO
��c� �h#R ʟ�!���iab
ʞ�gg��h��aR Z�h�d�#� Ic����_ ]# U��g]i a�

� �#� � H ʟ�a��J
� �� � aid��hRPOO 
�] i� # �P� ���ʝ
ʞ�^�_�_R Xi�� ��� ���ʝ
YK��"#� R ��^b��� �L ʞ� ���i"
�K��"#� R Y�i� \L Viab�g
T�h�a� #R Zh�h� �^h��� ʞ�^h ���

PO� 
��!�g !L �� h��hh� �Nʝ ZL ThL ���P I���ʝJL
PO� [ ��g^ �eh �` � �� � aid��h� 1LHYHV� �Nʝ ZL ThL ���P I���ʝJ I
�L ��K���OJ�

bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K���OʴPN��Le_`
ʭbhhegRMMe� d�L^^M�O�XKʟʞʥ�ʮL

PON ���b�hh�� Tdh#L �^^�gg T� eL !L V����^�� �Nʝ ZL ThL �ʝ�� I���ʝJL
POO [ ��g^ �eh �` � �� � aid��h�0DQKDWWDQ &PW\� $FFHVV &RUS�� �Nʝ ZL ThL �ʝ�� I
�L

��K����J� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K
����ʴN_ʝNLe_` ʭbhhegRMMe� d�L^^M�VPʞK�T[�ʮL
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IPNJ ,DQFX Y� %UXQHWWL I���ʝJPOP


� gh �d��_d��h ^���d �``� d�_L
��h�R ʝʠ� I�� ʣ�dd� ��ʤ �ggi�J

QʠN I�� ʣg^��_���igʤ �ggi�J
��c� �h#R ʟ�a��
T��^i  ��aR ���h�
T��^i  ��a �� Y� hM
ʞ�gg��h��a �� Y� hR

� �#� ʰ ��]� hgʰ Z�h�d�#� 
Ic����_ ]# � �#� J

� �� � aid��hRPOQ �e �� �P� ���ʝ
ʞ�^�_�_R Xi�� �O� ���ʝ
YK��"#� R ���^��d �L Zh�"� h
�K��"#� R X�b� �L Z�dd� 
T�h�a� #R [ �_�d� � ��"ʰ ���"e���h

ʞ�g^ �d���h���

IPOJ [b�deg�� !L V�]_�� I���ʝJPO�


� gh �d��_d��h ^���d �``� d�_L
��h�R ʝʠ�
�e�����R Y� Ti ��d
Z�e� �h� Zh�h�d��hR U��g]i a
� �� � aid��hR 
�h � ai�_
ʞ�^�_�_R 
�!�d]� �P� ���ʝ
YK��"#� R Y�i� ʞL T��d��h
�K��"#� R ��i � 
�j
T�h�a� #R T�de��a� 
����^�

POP W��^i !L � i��hh�� �Nʝ ZL ThL ��ʝO I���ʝJL
POQ [ ��g^ �eh �` � �� � aid��h�%UXQHWWL� �Nʝ ZL ThL ��ʝO I
�L ��KN��J� bhhegRMM"""L

gie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��KN��ʴ��O�Le_` ʭbhhegRMM
e� d�L^^M��ʝQKʝY�ʟʮL

PO� [b�deg�� !L V�]_��� �O� ZL ThL NO� I���ʝJL
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IPPJ 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\ ,QWHUQDWLRQDO� ,QF� ,,
I����JPO�


� gh �d��_d��h ^���d _����_L
Xi_ad��hR PʠN Iʟ�a�� _�_ ��h e� h�^�e�h�J
��c� �h#R ʟ�!���iab
T��^i  ��aR [b�d�g
ʞ�gg��h��aR � �#� Ic����_ ]# U��g]i a H

Z�h�d�#� J
� �� � aid��hRPOʝ ��# P� ����
ʞ�^�_�_R Xi�� �ʝ� ����
YK��"#� R Tb �gh�eb� UL ��^b��
�K��"#� R ʞ�!�_ \L ��"�� 
T�h�a� #R T�!� �a�

IPQJ%DUU Y� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO &RQVXOWDQWV�
,QFL I����JPP�


� gh �d��_d��h ^���d �``� d�_L
��h�R QʠNʰ �ʠ� �� g�!� �]���h#
Y�i ���h#R ʟ�!���iab Ic����_ ]# ��]� hg�

���h�� H [b�d�g I�� g�!� �]���h#JJ
T��^i  ��a �� Xi_ad��hR Z�h�d�#� 
T��^i  ��a �� Xi_ad��h
�� Y� h I�� 
� fi�gh���JM
ʞ�gg��h��a �� Y� h I��
g�!� �]���h#JR

U� gi^b Ic����_ ]# [b�d�gJ

ʞ�gg��h��a �� Y� h I�� 
�
fi�gh���JM T��^i  ��a ��
Y� h I�� g�!� �]���h#JR

� �#� Ic����_ ]# U��g]i a ��_
ʟ�a��J

� �� � aid��hRPP� ��# Q� ����
ʞ�^�_�_R Xi�# Q� ����
YK��"#� R ���^��d �L Zh�"� h
�K��"#� R ��d�� �� h���k
T�h�a� #R T��h��h ʞ�g^ �d���h���ʰ

��]�^���g

PO� �a��^# `� W�hʬ� ʞ�!L !L ���L `� �e�� Z�^ʬ# W�hʬ�� W�^L� �O� ZL ThL ���� I����J
I
�L �ʝK���JL

POʝ [ ��g^ �eh �` � �� � aid��h� $JHQF\ IRU ,QW·O 'HY�� �O� ZL ThL ���� I
�L �ʝK���J�
bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���ʝM�ʝK���ʴe���Le_`
ʭbhhegRMMe� d�L^^Mʞ�Q�KV�ʲʝʮL

PP� ��  !L �dL �ggʬ� �` Y��L T��gi�h��hg� �O� ZL ThL �NNP I����JL
PP� [ ��g^ �eh �` � �� � aid��h� $P� $VV·Q RI 3RO� &RQVXOWDQWV� �O� ZL ThL �NNP

I
�L �ʝKQN�J� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM���ʝ
M�ʝKQN�ʴ�dceLe_` ʭbhhegRMMe� d�L^^M�Tʞ�KXʝ��ʮL
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587+ %$'(5 *,16%85* I_��g �� �``�^�R Z�eh�d]� ��� ����J

$0< &21(< %$55(77 Ic���gR �^h�]� ��� ����J

IP�J0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/� I����JPP�


� gh �d��_d��h T���d �``� d�_L
��h�R �ʠ�
��c� �h#R � �#� 
T��^i  ��aR ���h� Ic����_ ]# U� gi^bJ
ʞ�gg��h��aR [b�d�g
� �� � aid��hRPPN �e �� ��� ����
ʞ�^�_�_R Xi�� �N� ����
YK��"#� R ��g� ZL ���hh
�K��"#� R ʞ�!�_ ʞL T���
�Z ��"#� R ���^��d �L Zh�"� h I�d�^ig

^i ���� giee� h��a Y�h�h���� J
T�h�a� #R Zhi_��h Ze��^b

IP�J$PHULFDQV IRU 3URVSHULW\ )RXQGDWLRQ Y� %RQWD I����JPPO


� gh �d��_d��h ^���d �``� d�_L
��h�R QʠN
��c� �h#R ��]� hg
T��^i  ��a �� Y� hM
T��^i  ��a �� Xi_ad��hR

[b�d�gʰ ���h� Ic����_ ]# U� gi^bJ

ʞ�gg��h��aR Z�h�d�#� Ic����_ ]# � �#� ��_
ʟ�a��J

� �� � aid��hRPPP �e �� �Q� ����
ʞ�^�_�_R Xi�# �� ����
YK��"#� R ʞ� �� �L Zb�``� 
�K��"#� ��d�� �L 
���]� a
�Z ��"#� R 	��k�]�hb �L Y ���a� I�d�^ig

^i ���J
T�h�a� #R ʞ�g^��gi � ��"

PP� ��b���# � �� Z^bL ʞ�ghL !L ��!# H[ UHO� �L�L� �O� ZL ThL ��N� I����JL
PPN [ ��g^ �eh �` � �� � aid��h�0DKDQR\ $UHD 6FK� 'LVW�� �O� ZL ThL ��N� I
�L

��K�PPJ� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M��K
�PPʴ�Qʝ_Le_` ʭbhhegRMMe� d�L^^M��POKPO[ʥʮL

PPO �dgL `� Y �ge� �h# 
�i�_L !L ���h�� �O� ZL ThL �N�N I����J I^��g���_�h�_
"�hb 7KRPDV 0RUH /DZ &HQWHU Y� %RQWD� ʞ�^��h 
�L �ʝK�PPJL

PPP [ ��g^ �eh �` � �� � aid��h� $PV� IRU 3URVSHULW\� �O� ZL ThL �N�N I
�L �ʝK
�P�J� bhhegRMM"""Lgie �d�^�i hLa�!M� ��ʴ� aid��hgM� aid��hʴh ��g^ �ehgM����M�ʝK
�P�ʴbN^�Le_` ʭbhhegRMMe� d�L^^MTOʟʝK�ʟ
VʮL
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�YY	
ʞWʧ T

��X��W[� �YW
W�
Z �� X�Z[WT	

[�h�� �e�����gR PN

-XVWLFH 1R� RI
2SLQLRQV 9RWH

��]� hg �Q QʠN IOJ ō PʠO IOJ ō �ʠ� INJ
�ʠ� I�J ō ʝʠ� ō �ʠ� ō Qʠ�

ʟ����_# �� �ʠ� I�J ō PʠO I�J ō �ʠ� ō �ʠ�
ō QʠN

���h� �Q PʠO INJ ō ʝʠ� ō �ʠ� ō �ʠ�
Z^���� �P ʝʠ� INJ ō �ʠ� I�J
[b�d�g �O ʝʠ� ō �ʠ� ō �ʠ� ō PʠO
� �#� �O ʝʠ� ō �ʠ� ō Qʠ� ō PʠO
U��g]i a �N ʝʠ� ō Qʠ� ō PʠO
Z�h�d�#� �� ʝʠ� I�J
Y� Ti ��d �� ʝʠ�
ʟ�!���iab �� PʠO ō PʠN
Zh�!��g �� ʝʠ�
ʟ�a�� �� ʝʠ� Ici_ad��h�

_�!�_�_ QʠN �� ��� �ggi�J
�ʬT���� ��
Z�ih� ��
U� gi^b ��
��  �hh ��
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[�h�� �e�����gR �P

-XVWLFH 1R� RI 2SLQLRQV 9RWH
� �#� �� Qʠ� ō QʠN
ʟ����_# �� QʠN
��]� hg �� PʠO
ʟ�!���iab �� QʠN
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�YY	
ʞWʧ 	

�
�
W���Z X�ʞU�	
[Z

[�h�� �e�����gR ��PPQ

1R� RI 8QDQLPRXV 2SLQLRQV 9RWH
�N ʝʠ�
�P �ʠ�

PPQ ,DQFX Y� %UXQHWWL� �Nʝ ZL ThL ��ʝO I���ʝJ� "�g _�^�_�_ ʝʠ� �� ^� h��� e���hg
��_ QʠN �� �hb� gL [b� h�]�� _��g QRW ��gh �h �g � i����d�ig ci_ad��hL �ih �` �h _�_� hb�
h�h�� �id]� �` ^�g�g "�i�_ ]� ����h���� "�hb `�i h��� ʝʠ� ci_ad��hgL
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�YY	
ʞWʧ 


PʠO X�ʞU�	
[Z

[�h�� �e�����gR �O

'HFLVLRQ 1R� RI 2SLQLRQV 9RWH
�``� d��a 
� �� PʠO
ʞ��#��a 
� �Q PʠO
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�YY	
ʞWʧ U

��[V��Z �
 PʠO �	�ʞ �YW
W�
Z

[�h�� �e�����gR �O

-XVWLFH 1R� RI 2SLQLRQV
��]� hg �P ISOXV � e�i ���h#J
���h� �N
ʟ����_# ��
[b�d�g ��
U��g]i a ��
� �#� ��
ʟ�!���iab ��
Zh�!��g ��
�ʬT���� ��
Z^���� ��
Z�ih� ��
Z�h�d�#� ��
ʟ�a�� ��
U� gi^b ��
��  �hh ��
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�YY	
ʞWʧ V

��[V��Z �
 ʞWZZ	
[W
U �YW
W�
Z

[�h�� �e�����gR P�

-XVWLFH 1R� RI 2SLQLRQV
� �#� �N I��^�i_�g O _�gg��h��a �� e� hJ
Zh�!��g �� I��^�i_�g � _�gg��h��a �� e� hJ
[b�d�g �Q I��^�i_�g � _�gg��h��a �� e� hJ
���h� �Q
Z�h�d�#� �Q I��^�i_�g � _�gg��h��a �� e� hJ
Z�ih� �P
Z^���� �O I��^�i_�g � _�gg��h��a �� e� hJ
U��g]i a �O I��^�i_�g � _�gg��h��a �� e� hJ
ʟ�a�� �N
��]� hg �� I_�gg��h��a �� e� hJ
U� gi^b �� I_�gg��h��a �� e� hJ
ʟ����_# ��
�ʬT���� ��
ʟ�!���iab ��
��  �hh ��



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 ��ʝ

�YY	
ʞWʧ W

��[V��Z �
 T�
T���W
U �YW
W�
Z

[�h�� �e�����gR �ʝ

-XVWLFH 1R� RI 2SLQLRQV
[b�d�g �O I��^�i_�g � ^��^i  ��a �� ci_ad��hJ
���h� �N I��^�i_�g O ^��^i  ��a �� ci_ad��hJ
� �#� �� I��^�i_�g N ^��^i  ��a H _�gg��h��a ��

e� h ��_ N ^��^i  ��a �� ci_ad��hJ
Zh�!��g �� I��^�i_�g N ^��^i  ��a �� e� hJ
ʟ����_# �� I��^�i_�g N ^��^i  ��a �� ci_ad��hJ
Z^���� �Q I��^�i_��a � ^��^i  ��a �� ci_ad��h

��_ � ^��^i  ��a �� e� hJ
U��g]i a �P I��^�i_�g � ^��^i  ��a �� ci_ad��h H

N ^��^i  ��a �� e� hJ
Z�h�d�#� �P I��^�i_�g N ^��^i  ��a �� ci_ad��h H

� ^��^i  ��a �� e� hJ
��]� hg �O I��^�i_�g � ^��^i  ��a �� e� hJ
U� gi^b �N I��^�i_�g � ^��^i  ��a �� ci_ad��h ��

e� hJ
ʟ�a�� �� I��^�i_�g � ^��^i  ��a �� ci_ad��hJ
Z�ih� �� I^��^i  ��a �� ci_ad��hJ
�ʬT���� ��
ʟ�!���iab ��
��  �hh ��
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[�h�� �e�����gR �Q

-XVWLFH 1R� RI 2SLQLRQV

[b�d�g �N I��^�i_�g e� h��� _�gg��h �� &LWL]HQV
8QLWHG Y� )(&J

���h� ��
Z^���� �� I��^�i_�g e� h��� _�gg��h �� %RURXJK RI

'XU\HD Y� *XDUQLHUL�
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�YY	
ʞWʧ ʟ

T�Z	Z ��U�
Wʥ	ʞ �� T�[	U���

���d�� T i��h# ��_��g I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH
I�J 8QLWHG 6WDWHV Y� 6WHYHQV I����J �ʠ�

�gg�^��h��� I
� ^���d �``� d�_R ��R �ʸJR

&DVH 1DPH 9RWH
I�J 5XPVIHOG Y� )$,5 I���QJ �ʠ�
I�J +ROGHU Y� +XPDQLWDULDQ /DZ 3URMHFW I����J QʠN
INJ &KULVWLDQ /HJDO 6RFLHW\ &KDSWHU RI WKH

8QLYHUVLW\ RI &DOLIRUQLD Y� 0DUWLQH] I����J PʠO

�i``� ʥ���g I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH
I�J 0F&XOOHQ Y� &RDNOH\ I���OJ PʠO

T�de��a� 
����^� I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH
I�J :LVFRQVLQ 5LJKW WR /LIH Y� )(& I���QJ ʝʠ�
I�J 5DQGDOO Y� 6RUUHOO I���QJ QʠN
INJ )(& Y� :LVFRQVLQ 5LJKW WR /LIH I����J PʠO
IOJ 'DYLV Y� )(& I����J PʠO
IPJ &LWL]HQV 8QLWHG Y� )(& I����JPP� PʠO
IQJ $UL]RQD )UHH (QWHUSULVH &OXE·V )UHHGRP &OXE

3$& Y� %HQQHWW I����J PʠO
I�J 0F&XWFKHRQ Y� )(& I���OJ PʠO
I�J 7KRPSVRQ Y� +HEGRQ ����ʝJ ʝʠ�

Tb��_ Y� ��a �eb# I
� ^���d _����_R ��R ���ʸJR

&DVH 1DPH 9RWH
I�J 8QLWHG 6WDWHV Y� :LOOLDPV I����J �ʠ�

PP� [b� _�g^��gi �  �fi� �d��h �� &LWL]HQV 8QLWHG "�g gigh����_L
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T�dd� ^��� Ze��^b I
� ^���d �``� d�_R ��R P�ʸJR

&DVH 1DPH 9RWH

I�J 0LODYHW]� *DOORS� 	 0LODYHW] Y� 8QLWHG
6WDWHV I����J ʝʠ�

I�J 6RUUHOO Y� ,06 +HDOWK I����J QʠN

T�de����_ Ze��^b I
� ^���d �``� d�_R �OR P�ʸJR

&DVH 1DPH 9RWH
I�J 5XPVIHOG Y� )$,5 I���QJ �ʠ�
I�J /RFNH Y� .DUDVV I���ʝJ ʝʠ�
INJ <VXUVD Y� 3RFDWHOOR (GXFDWLRQ $VVRFLDWLRQ I���ʝJ PʠO
IOJ 0LODYHW]� *DOORS� 	 0LODYHW] Y� 8QLWHG

6WDWHV I����J ʝʠ�

IPJ 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\
,QWHUQDWLRQDO I���NJ QʠN

IQJ +DUULV Y� 4XLQQ I���OJ PʠO
I�J -DQXV Y� $)6&0(� &RXQFLO �� I����J PʠO
I�J 1,)/$ Y� %HFHUUD I����J PʠO

T��h��h ʞ�g^ �d���h��� I
� ^���d �``� d�_R �OR ���ʸJR

&DVH 1DPH 9RWH
I�J 6RUUHOO Y� ,06 +HDOWK I����J QʠN
I�J 0F&XOOHQ Y� &RDNOH\ I���OJ I^��h��h ��ih ��

]ih ��h ��  �"�# �ee���_J ʝʠ�
INJ 5HHG Y� 7RZQ RI *LOEHUW I���PJ ʝʠ�
IOJ %DUU Y� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO

&RQVXOWDQWV I����J QʠN

T�e# �abh I
� ^���d �``� d�_R ��R �ʸJR

&DVH 1DPH 9RWH
I�J *RODQ Y� +ROGHU I����J Qʠ�

T�!� �a� I
� ^���d �``� d�_R ��R �ʸJR

&DVH 1DPH 9RWH

I�J 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\
,QWHUQDWLRQDO ,, I����J PʠN
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ʞ�g^��gi � ��" I
� ^���d �``� d�_R ��R P�ʸJR

&DVH 1DPH 9RWH
I�J 'RH Y� 5HHG I����J �ʠ�
I�J $PHULFDQV IRU 3URVSHULW\ )RXQGDWLRQ Y� %RQWD

I����J QʠN

	��^h��� ��" I
� ^���d �``� d�_R ��R �ʸJR

&DVH 1DPH 9RWH

I�J 1HZ <RUN 6WDWH %RDUG RI (OHFWLRQV Y� /RSH] 7RUUHV
I����J ʝʠ�

I�J :DVKLQJWRQ 6WDWH *UDQJH Y� :DVKLQJWRQ 6WDWH
5HSXEOLFDQ 3DUW\ I����J �ʠ�

INJ 1HYDGD &RPPLVVLRQ RQ (WKLFV Y� &DUULJDQ I����J ʝʠ�

	d�h����� ʞ�gh �gg I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH
I�J 6Q\GHU Y� 3KHOSV I����J �ʠ�


i�� �� Y �h�ghg I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH
I�J 6Q\GHU Y� 3KHOSV I����J �ʠ�

U�!� �d��h 	de��#�� Ze��^b I
� ^���d �``� d�_R ��R P�ʸJR

&DVH 1DPH 9RWH
I�J *DUFHWWL Y� &HEDOORV I���QJ PʠO
I�J %RURXJK RI 'XU\HD Y� *XDUQLHUL I����J �ʠ�
INJ /DQH Y� )UDQNV I���OJ Qʠ�
IOJ +HIIHUQDQ Y� &LW\ RI 3DWHUVRQ I���QJ ʝʠ�

U�!� �d��h 	de��#�� �����g I
� ^���d �``� d�_R �NR P�ʸJR

&DVH 1DPH 9RWH

I�J 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ
$VVRFLDWLRQ I����J PʠO

I�J /RFNH Y� .DUDVV I���ʝJ ʝʠ�
INJ <VXUVD Y� 3RFDWHOOR (GXFDWLRQ $VVRFLDWLRQ I���ʝJ PʠO
IOJ .QR[ Y� 6(,8� /RFDO ���� I����J �ʠ�
IPJ +DUULV Y� 4XLQQ I���OJ QʠN
IQJ -DQXV Y� $)6&0(� &RXQFLO �� I����J ʝʠ�
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U�!� �d��h Ze��^b I
� ^���d �``� d�_R ��R NNLNʸJR

&DVH 1DPH 9RWH
I�J 3OHDVDQW *URYH Y� 6XPPXP I���ʝJ ʝʠ�
I�J :DONHU Y� 7H[DV 'LYLVLRQ� 6RQV RI &RQIHGHUDWH

9HWHUDQV I���PJ
PʠO

INJ 0DWDO Y� 7DP I����J �ʠ�

Xi_�^��� Ze��^b I
� ^���d �``� d�_R ��R �ʸJR

&DVH 1DPH 9RWH
I�J :LOOLDPV�<XOHH Y� )ORULGD %DU I���PJ PʠO

���`��hh��a I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH
I�J 0F&XOOHQ Y� &RDNOH\ I���OJ ʝʠ�

��h� ��� Ziee� h I
� ^���d �``� d�_R ��R �ʸJR

&DVH 1DPH 9RWH
I�J +ROGHU Y� +XPDQLWDULDQ /DZ 3URMHFW I����J QʠN


� 
�" ��e �h�^h�_ T�h�a� ��g I
� ^���d �``� d�_R �OR ���ʸJR

&DVH 1DPH 9RWH

I�J 8QLWHG 6WDWHV Y� 6WHYHQV I����J I�d�a�g �`
���d�� ^ i��h#J ʝʠ�

I�J 6Q\GHU Y� 3KHOSV I����J I`i�� �� e �h�ghgJ �ʠ�
INJ %URZQ Y� (QWHUWDLQPHQW0HUFKDQWV $VVRFLDWLRQ

I����J I!�����h !�_�� a�d�gJ �ʠ�
IOJ 8QLWHG 6WDWHV Y� $OYDUH] �����J I`��g� ge��^bJ QʠN

�hb� I
� ^���d �``� d�_R ��R �ʸJR

&DVH 1DPH 9RWH

I�J 7HQQHVVHH 6HFRQGDU\ 6FKRRO $WKOHWLF
$VVRFLDWLRQ Y� %UHQWZRRG $FDGHP\ I����J ʝʠ�

�!� ] ��_hb I
� ^���d �``� d�_R �NR ���ʸJR

&DVH 1DPH 9RWH
I�J 8QLWHG 6WDWHV Y� 6WHYHQV I����J �ʠ�
I�J 3DFNLQJKDP Y� 1RUWK &DUROLQD I����J �ʠ�
INJ 0LQQHVRWD 9RWHUV $OOLDQFH Y� 0DQVN\ I����J �ʠ�
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Y �`�gg����� Ze��^b ʞ�^h ��� I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH
I�J 1,)/$ Y� %HFHUUD I����J PʠO

Y �g��� Ze��^b I
� ^���d �``� d�_R ��R �ʸJR

&DVH 1DPH 9RWH
I�J %HDUG Y� %DQNV I���QJ Qʠ�

ʲi���`��_ Wddi��h# I
� ^���d �``� d�_R ��R �ʸJR

&DVH 1DPH 9RWH
I�J :RRG Y� 0RVV I���OJ ʝʠ�

����a��ig 
�ih ���h# I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH

I�J 0DVWHUSLHFH &DNHVKRS Y� &RORUDGR &LYLO 5LJKWV
&RPPLVVLRQ I����J �ʠ�

��h����h� # �  �gh T�g�g I
� ^���d �``� d�_R ��R P�ʸJR

&DVH 1DPH 9RWH
I�J /R]PDQ Y� &LW\ RI 5LYLHUD %HDFK I����J �ʠ�
I�J 1LHYHV Y� %DUWOHWW I���ʝJ QʠN

��]�^���g I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH

I�J %DUU Y� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO
&RQVXOWDQWV I����J QʠN

Z�a��a� I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH
I�J 5HHG Y� 7RZQ RI *LOEHUW I���PJ ʝʠ�

Ze��^bKT��_i^h ʞ�^b�h�d# I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH

I�J ([SUHVVLRQV +DLU 'HVLJQ Y� 6FKQHLGHUPDQ
I����J �ʠ�
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Zh�h� �^h��� ʞ�^h ��� I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH

I�J 0DQKDWWDQ &RPPXQLW\ $FFHVV &RUSRUDWLRQ Y�
+DOOHFN I���ʝJ PʠO

Zhi_��h Ze��^b I
� ^���d �``� d�_R ��R P�ʸJR

&DVH 1DPH 9RWH
I�J 0RUVH Y� )UHGHULFN I����J PʠO
I�J 0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/� I����J �ʠ�

[ �_�d� � I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH
I�J 0DWDO Y� 7DP I����J �ʠ�

I�J ,DQFX Y� %UXQHWWL I���ʝJ

PʠO
I��
e� hJʰ
ʝʠ�
I��
e� hJ

��^��gh�hih����� T��_�h���g I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH

I�J 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\
,QWHUQDWLRQDO I���NJ Qʠ�

���"e���h ʞ�g^ �d���h��� I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH
I�J 0DWDO Y� 7DP I����J �ʠ�
I�J ,DQFX Y� %UXQHWWL I���ʝJ QʠN

������h ��_�� U�d�g I
� ^���d �``� d�_R ��R ���ʸJR

&DVH 1DPH 9RWH

I�J %URZQ Y� (QWHUWDLQPHQW 0HUFKDQWV
$VVRFLDWLRQ I����J �ʠ�
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��]� hg I�QJ I���Qʠ����J ʭʝ ^���dg gigh����_ I9J� � _����_ I8JʮR

&DVH 1DPH 9RWH
I�J 5XPVIHOG Y� )$,5 I���QJ 8 �ʠ�
I�J )(& Y� :LVFRQVLQ 5LJKW WR /LIH I����J 9 PʠO
INJ 0RUVH Y� )UHGHULFN I����J 8 PʠO
IOJ <VXUVD Y� 3RFDWHOOR (GXFDWLRQ $VVRFLDWLRQ

I���ʝJ 8 QʠN
IPJ 8QLWHG 6WDWHV Y� 6WHYHQV I����J 9 �ʠ�
IQJ +ROGHU Y� +XPDQLWDULDQ /DZ 3URMHFW I����J 8 QʠN
I�J 'RH Y� 5HHG I����J 8 �ʠ�
I�J 6Q\GHU Y� 3KHOSV I����J 9 �ʠ�
IʝJ $UL]RQD )UHH (QWHUSULVH &OXE·V )UHHGRP &OXE

3$& Y� %HQQHWW I����J 9 PʠO

I��J 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\
,QWHUQDWLRQDO I���NJ 9 Qʠ�

I��J 0F&XOOHQ Y� &RDNOH\ I���OJ 9 ʝʠ�
I��J :LOOLDPV�<XOHH Y� 7KH )ORULGD %DU I���PJ 8 PʠO
I�NJ ([SUHVVLRQV +DLU 'HVLJQ Y� 6FKQHLGHUPDQ

I����J 9 �ʠ�
I�OJ 0LQQHVRWD 9RWHUV $OOLDQFH Y� 0DQVN\ I����J 9 �ʠ�
I�PJ 1LHYHV Y� %DUWOHWW I���ʝJ 8 QʠN
I�QJ $PHULFDQV IRU 3URVSHULW\ )RXQGDWLRQ Y� %RQWD

I����J 9 QʠN

ʟ����_# I�J I���QK����J ʭP ^���dg gigh����_ I9J� � _����_ I8JʮR

&DVH 1DPH 9RWH
I�J *DUFHWWL Y� &HEDOORV I���QJ 8 PʠO
I�J &LWL]HQV 8QLWHG Y� )(& I����J 9 PʠO
INJ 6RUUHOO Y� ,06 +HDOWK I����J 9 QʠN
IOJ %RURXJK RI 'XU\HD Y� *XDUQLHUL I����J 8 �ʠ�
IPJ 3DFNLQJKDP Y� 1RUWK &DUROLQD I����J 9 �ʠ�
IQJ 0DVWHUSLHFH &DNHVKRS Y� &RORUDGR &LYLO 5LJKWV

&RPPLVVLRQ I����J 9 �ʠ�
I�J /R]PDQ Y� &LW\ RI 5LYLHUD %HDFK I����J 9 �ʠ�
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���h� IQJ I���QK����J ʭP ^���dg gigh����_ I9J� � _����_ I8JʮR

&DVH 1DPH 9RWH
I�J 'DYLV Y� )(& I����J 9 PʠO
I�J 3OHDVDQW *URYH &LW\ Y� 6XPPXP I���ʝJ 8 ʝʠ�
INJ .QR[ Y� 6(,8� /RFDO ���� I����J 9 �ʠ�
IOJ +DUULV Y� 4XLQQ I���OJ 9 PʠO
IPJ 0DWDO Y� 7DP I����J 9 �ʠ�
IQJ -DQXV Y� $)6&0(� &RXQFLO �� I����J 9 PʠO

Z^���� IPJ I���QK���QJ ʭ� ^���d gigh����_ I9J� O _����_ I8JʮR

&DVH 1DPH 9RWH

I�J 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ
$VVRFLDWLRQ I����J 8 ʝʠ�

I�J 8QLWHG 6WDWHV Y� :LOOLDPV I����J 8 �ʠ�
INJ 1HZ <RUN 6WDWH %RDUG RI (OHFWLRQV Y� /RSH]

7RUUHV I����J 8 ʝʠ�

IOJ %URZQ Y� (QWHUWDLQPHQW 0HUFKDQWV
$VVRFLDWLRQ I����J 9 �ʠ�

IPJ 1HYDGD &RPPLVVLRQ RQ (WKLFV Y�
&DUULJDQ I����J 8 ʝʠ�

[b�d�g IOJ I���QK����J ʭ� ^���dg gigh����_ I9J� � _����_ I8JʮR

&DVH 1DPH 9RWH

I�J :DVKLQJWRQ 6WDWH *UDQJH Y� :DVKLQJWRQ 6WDWH
5HSXEOLFDQ 3DUW\ I����J 8 �ʠ�

I�J 5HLFKOH Y� +RZDUGV I����J 8 �ʠ�
INJ 5HHG Y� 7RZQ RI *LOEHUW I���PJ 9 ʝʠ�
IOJ 1,)/$ Y� %HFHUUD I����J 9 PʠO

� �#� IOJ I���QK����J ʭ� ^���dg gigh����_ I9J� � _����_ I8JʮR

&DVH 1DPH 9RWH
I�J /RFNH Y� .DUDVV I���ʝJ 8 ʝʠ�
I�J :DONHU Y� 7H[DV 'LYLVLRQ� 6RQV RI &RQIHGHUDWH

9HWHUDQV I���PJ 8 PʠO
INJ +HIIHUQDQ Y� &LW\ RI 3DWHUVRQ I���QJ 9 Qʠ�
IOJ 0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/L I����J 9 �ʠ�
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U��g]i a INJ I���QK����J ʭ� ^���dg gigh����_ I9J� N _����_ I8JʮR

&DVH 1DPH 9RWH

I�J &KULVWLDQ /HJDO 6RFLHW\ &KDSWHU RI WKH
8QLYHUVLW\ RI &DOLIRUQLD Y� 0DUWLQH] I����J 8 PʠO

I�J *RODQ Y� +ROGHU I����J 8 Qʠ�
INJ :RRG Y� 0RVV I���OJ 8 ʝʠ�

Z�h�d�#� I�J I���ʝK����J ʭ� ^���d gigh����_ I9J� � _����_ I8JʮR

&DVH 1DPH 9RWH

I�J 0LODYHW]� *DOORS� 	 0LODYHW] Y� 8QLWHG
6WDWHV I����J 8 ʝʠ�

I�J /DQH Y� )UDQNV I���OJ 9 ʝʠ�

ʟ�!���iab I�J I����K����J ʭ� ^���dg gigh����_ I9J� � _����_
I8JʮR

&DVH 1DPH 9RWH

I�J 0DQKDWWDQ &RPPXQLW\ $FFHVV &RUSRUDWLRQ Y�
+DOOHFN I���ʝJ 8 PʠO

I�J 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\
,QWHUQDWLRQDO ,, I����J 8 PʠN

Zh�!��g I�J I���QK����J ʭ� ^���dg gigh����_ I9J� � _����_ I8JʮR

&DVH 1DPH 9RWH

I�J 7HQQHVVHH 6HFRQGDU\ 6FKRRO $WKOHWLF
$VVRFLDWLRQ Y� %UHQWZRRG $FDGHP\ I����J 8 ʝʠ�

ʟ�a�� I�J I����K����J ʭ� ^���d gigh����_ I9J� � _����_ I8JʮR

&DVH 1DPH 9RWH
I�J ,DQFX Y� %UXQHWWL I���ʝJ 9 ʝʠ�

Y� Ti ��d I�J I���QK����J ʭ� ^���dg gigh����_ I9J� � _����_
I8JʮR

&DVH 1DPH 9RWH
I�J 7KRPSVRQ Y� +HEGRQ I���ʝJ 9 ʝʠ�
I�J :LVFRQVLQ 5LJKW WR /LIH Y� )(& I���QJ 9 ʝʠ�
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�YY	
ʞWʧ �

[V	 TVW	
 X�Z[WT	ʬZ ��[	Z \W[V �[V	�
X�Z[WT	Z

Z������

-XVWLFHV $JUHHPHQW
��]� hg "�hb ʟ�!���iab �� �` �� 
� ^�g�g ʳ ���ʸ
��]� hg "�hb ��  �hh �� �` �� 
� ^�g�g ʳ ���ʸ
��]� hg "�hb �ʬT���� �� �` �� 
� ^�g� ʳ ���ʸ
��]� hg "�hb ʟ����_# O� �` P� 
� ^�g�g ʳ ʝOʸ
��]� hg "�hb U� gi^b �� �` �N 
� ^�g�g ʳ ʝ�LNʸ
��]� hg "�hb Z^���� NQ �` O� 
� ^�g�g ʳ ��L�ʸ
��]� hg "�hb ���h� O� �` PP 
� ^�g�g ʳ ��LNʸ
��]� hg "�hb [b�d�g O� �` P� 
� ^�g�g ʳ ��L�ʸ
��]� hg "�hb Zh�!��g �P �` �� 
� ^�g�g ʳ Q�L�ʸ
��]� hg "�hb Z�h�d�#� �� �` O� 
� ^�g�g ʳ QOLNʸ
��]� hg "�hb ʟ�a�� �� �` N� 
� ^�g�g ʳ Q�LPʸ
��]� hg "�hb U��g]i a NO �` PQ 
� ^�g�g ʳ Q�L�ʸ
��]� hg "�hb � �#� NN �` P� 
� ^�g�g ʳ PQLʝʸ
��]� hg "�hb Z�ih� �� �` �Q 
� ^�g�g ʳ P�ʸ

T�Z	 [���W	Z

��]� hg "�hb ʟ�!���iab I� ^�g�gJ �M� ʳ ���ʸR
I�J 1LHYHV Y� %DUWOHWW I���ʝJ
I�J 0DQKDWWDQ&RPPXQLW\ $FFHVV &RUSRUDWLRQ Y� +DOOHFN I���ʝJ
INJ 7KRPSVRQ Y� +HEGRQ I���ʝJ
IOJ ,DQFX Y� %UXQHWWL I���ʝJ
IPJ 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\ ,QWHUQDWLRQDO ,, I����J
IQJ %DUU Y� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO &RQVXOWDQWV I����J
I�J 0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/L I����J
I�J $PHULFDQV IRU 3URVSHULW\ )RXQGDWLRQ Y� %RQWD I����J

��]� hg "�hb ��  �hh I� ^�g�gJ �M� ʳ ���ʸR
I�J 0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/� I����J
I�J $PHULFDQV IRU 3URVSHULW\ )RXQGDWLRQ Y� %RQWD I����J

��]� hg "�hb �ʬT���� I� ^�g�J �M� ʳ ���ʸR
I�J :LVFRQVLQ 5LJKW WR /LIH Y� )(& I���QJ
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��]� hg "�hb ʟ����_# IO� ^�g�gJ O�MP� ʳ ʝOʸR
I�J :LVFRQVLQ 5LJKW WR /LIH Y� )(& I���QJ
I�J 5XPVIHOG Y� )$,5 I���QJ
INJ *DUFHWWL Y� &HEDOORV I���QJ
IOJ 5DQGDOO Y� 6RUUHOO I���QJ
IPJ %HDUG Y� %DQNV I���QJ
IQJ 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ $VVRFLDWLRQ I����J
I�J 7HQQHVVHH 6HFRQGDU\ 6FKRRO $WKOHWLF $VVRFLDWLRQ Y�

%UHQWZRRG $FDGHP\ I����J
I�J 0RUVH Y� )UHGHULFN I����J
IʝJ )(& Y� :LVFRQVLQ 5LJKW WR /LIH I����J
I��J 1HZ <RUN 6WDWH %RDUG RI (OHFWLRQV Y� /RSH] 7RUUHV I����J
I��J 8QLWHG 6WDWHV Y� :LOOLDPV I����J
I��J 'DYLV Y� )(& I����J
I�NJ /RFNH Y� .DUDVV I���ʝJ
I�OJ <VXUVD Y� 3RFDWHOOR (GXFDWLRQ $VVRFLDWLRQ I���ʝJ
I�PJ 3OHDVDQW *URYH Y� 6XPPXP I���ʝJ
I�QJ &LWL]HQV 8QLWHG Y� )(& I����J
I��J 0LODYHW]� *DOORS� 	 0LODYHW] Y� 8QLWHG 6WDWHV I����J
I��J 8QLWHG 6WDWHV Y� 6WHYHQV I����J
I�ʝJ +ROGHU Y� +XPDQLWDULDQ /DZ 3URMHFW I����J
I��J 'RH Y� 5HHG I����J
I��J 6Q\GHU Y� 3KHOSV I����J
I��J 6RUUHOO Y� ,06 +HDOWK I����J
I�NJ %RURXJK RI 'XU\HD Y� *XDUQLHUL I����J
I�OJ $UL]RQD )UHH (QWHUSULVH &OXE·V )UHHGRP &OXE 3$& Y�

%HQQHWW I����J
I�PJ %URZQ Y� (QWHUWDLQPHQW 0HUFKDQWV $VVRFLDWLRQ I����J
I�QJ *RODQ Y� +ROGHU I����J
I��J 5HLFKOH Y� +RZDUGV I����J
I��J .QR[ Y� 6(,8� /RFDO ���� I����J
I�ʝJ 8QLWHG 6WDWHV Y� $OYDUH] I����J
IN�J 1HYDGD &RPPLVVLRQ RQ (WKLFV Y� &DUULJDQ I���NJ
IN�J 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\ ,QWHUQDWLRQDO I���NJ
IN�J 0F&XWFKHRQ Y� )(& I���OJ
INNJ :RRG Y� 0RVV I���OJ
INOJ /DQH Y� )UDQNV I���OJ
INPJ 0F&XOOHQ Y� &RDNOH\ I���OJ
INQJ +DUULV Y� 4XLQQ I���OJ
IN�J 5HHG Y� 7RZQ RI *LOEHUW I���PJ
IN�J :DONHU Y� 7H[DV 'LYLVLRQ� 6RQV RI &RQIHGHUDWH 9HWHUDQV I���PJ
INʝJ +HIIHUQDQ Y� &LW\ RI 3DWHUVRQ I���QJ
IO�J ([SUHVVLRQV +DLU 'HVLJQ Y� 6FKQHLGHUPDQ I����J
IO�J 3DFNLQJKDP Y� 1RUWK &DUROLQD I����J
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IO�J 0DWDO Y� 7DP I����J
IONJ 0LQQHVRWD 9RWHUV $OOLDQFH Y� 0DQVN\ I����J
IOOJ 0DVWHUSLHFH &DNHVKRS Y� &RORUDGR &LYLO 5LJKWV

&RPPLVVLRQ I����J
IOPJ /R]PDQ Y� &LW\ RI 5LYLHUD %HDFK I����J
IOQJ -DQXV Y� $)6&0(� &RXQFLO �� I����J
IO�J 1,)/$ Y� %HFHUUD I����J

��]� hg "�hb U� gi^b I�� ^�g�gJ ��M�N ʳ ʝ�LNʸR
I�J 0LQQHVRWD 9RWHUV $OOLDQFH Y� 0DQVN\ I����J
I�J 0DVWHUSLHFH &DNHVKRS Y� &RORUDGR &LYLO 5LJKWV

&RPPLVVLRQ I����J
INJ /R]PDQ Y� &LW\ RI 5LYLHUD %HDFK I����J
IOJ -DQXV Y� $)6&0(� &RXQFLO �� I����J
IPJ 1,)/$ Y� %HFHUUD I����J
IQJ 0DQKDWWDQ &RPPXQLW\ $FFHVV &RUSRUDWLRQ Y� +DOOHFN

I���ʝJ
I�J 7KRPSVRQ Y� +HEGRQ I���ʝJ
I�J ,DQFX Y� %UXQHWWL I���ʝJ
IʝJ 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\ ,QWHUQDWLRQDO ,, I����J
I��J %DUU Y� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO &RQVXOWDQWV I����J
I��J 0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/� I����J
I��J $PHULFDQV IRU 3URVSHULW\ )RXQGDWLRQ Y� %RQWD I����J

��]� hg "�hb Z^���� INQ ^�g�gJ NQMO� ʳ ��L�ʸR
I�J :LVFRQVLQ 5LJKW WR /LIH Y� )(& I���QJ
I�J 5XPVIHOG Y� )$,5 I���QJ
INJ *DUFHWWL Y� &HEDOORV I���QJ
IOJ 5DQGDOO Y� 6RUUHOO I���QJ
IPJ %HDUG Y� %DQNV I���QJ
IQJ 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ $VVRFLDWLRQ I����J
I�J 7HQQHVVHH 6HFRQGDU\ 6FKRRO $WKOHWLF $VVRFLDWLRQ Y�

%UHQWZRRG $FDGHP\ I����J
I�J 0RUVH Y� )UHGHULFN I����J
IʝJ )(& Y� :LVFRQVLQ 5LJKW WR /LIH �����J
I��J 1HZ <RUN 6WDWH %RDUG RI (OHFWLRQV Y� /RSH] 7RUUHV I����J
I��J 8QLWHG 6WDWHV Y� :LOOLDPV I����J
I��J 'DYLV Y� )(& I����J
I�NJ /RFNH Y� .DUDVV I���ʝJ
I�OJ <VXUVD Y� 3RFDWHOOR (GXFDWLRQ $VVRFLDWLRQ I���ʝJ
I�PJ 3OHDVDQW *URYH &LW\ Y� 6XPPXP I���ʝJ
I�QJ &LWL]HQV 8QLWHG Y� )(& I����J
I��J 0LODYHW]� *DOORS� 	 0LODYHW] Y� 8QLWHG 6WDWHV I����J
I��J 8QLWHG 6WDWHV Y� 6WHYHQV I����J
I�ʝJ +ROGHU Y� +XPDQLWDULDQ /DZ 3URMHFW I����J



����ʮ 7+( 52%(576 &2857 )5(( (;35(66,21 ��N

I��J 'RH Y� 5HHG I����J
I��J &KULVWLDQ /HJDO 6RFLHW\ &KDSWHU RI WKH 8QLYHUVLW\ RI

&DOLIRUQLD Y� 0DUWLQH] I����J
I��J 6Q\GHU Y� 3KHOSV I����J
I�NJ 1HYDGD &RPPLVVLRQ RQ (WKLFV Y� &DUULJDQ I���NJ
I�OJ 6RUUHOO Y� ,06 +HDOWK I����J
I�PJ $UL]RQD )UHH (QWHUSULVH &OXE·V )UHHGRP &OXE 3$& Y�

%HQQHWW I����J
I�QJ %URZQ Y� (QWHUWDLQPHQW 0HUFKDQWV $VVRFLDWLRQ I����J
I��J *RODQ Y� +ROGHU I����J
I��J 5HLFKOH Y� +RZDUGV I����J
I�ʝJ .QR[ Y� 6(,8� /RFDO ���� I����J
IN�J 0F&XWFKHRQ Y� )(& I���OJ
IN�J :RRG Y� 0RVV I���OJ
IN�J /DQH Y� )UDQNV I���OJ
INNJ 0F&XOOHQ Y� &RDNOH\ I���OJ
INOJ +DUULV Y� 4XLQQ I���OJ
INPJ 5HHG Y� 7RZQ RI *LOEHUW I���PJ
INQJ :DONHU Y� 7H[DV'LYLVLRQ� 6RQV RI &RQIHGHUDWH 9HWHUDQV I���PJ

��]� hg "�hb ���h� IO� ^�g�gJ O�MPP ʳ ��LNʸR
I�J *DUFHWWL Y� &HEDOORV I���QJ
I�J 5DQGDOO Y� 6RUUHOO I���QJ
INJ 7HQQHVVHH 6HFRQGDU\ 6FKRRO $WKOHWLF $VVRFLDWLRQ Y�

%UHQWZRRG $FDGHP\ I����J
IOJ 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ $VVRFLDWLRQ I����J
IPJ )(& Y� :LVFRQVLQ 5LJKW WR /LIH I����J
IQJ 0RUVH Y� )UHGHULFN I����J
I�J 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ $VVRFLDWLRQ I����J
I�J 8QLWHG 6WDWHV Y� :LOOLDPV I����J
IʝJ :DVKLQJWRQ 6WDWH *UDQJH Y� :DVKLQJWRQ 5HSXEOLFDQ

3DUW\ I����J
I��J 'DYLV Y� )(& I����J
I��J 1HZ <RUN 6WDWH %RDUG RI (OHFWLRQV Y� /RSH] 7RUUHV I����J
I��J /RFNH Y� .DUDVV I���ʝJ
I�NJ <VXUVD Y� 3RFDWHOOR (GXFDWLRQ $VVRFLDWLRQ I���ʝJ
I�OJ &LWL]HQV 8QLWHG Y� )(& I����J
I�PJ +ROGHU Y� +XPDQLWDULDQ /DZ 3URMHFW I����J
I�QJ 0LODYHW]� *DOORS� 	 0LODYHW] Y� 8QLWHG 6WDWHV I����J
I��J 'RH Y� 5HHG I����J
I��J &KULVWLDQ /HJDO 6RFLHW\ &KDSWHU RI WKH 8QLYHUVLW\ RI

&DOLIRUQLD Y� 0DUWLQH] I����J
I�ʝJ %RURXJK RI 'XU\HD Y� *XDUQLHUL I����J
I��J 1HYDGD &RPPLVVLRQ RQ (WKLFV Y� &DUULJDQ I����J
I��J 6RUUHOO Y� ,06 +HDOWK I����J
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I��J %URZQ Y� (QWHUWDLQPHQW 0HUFKDQWV $VVRFLDWLRQ I����J
I�NJ $UL]RQD )UHH (QWHUSULVH &OXE·V )UHHGRP &OXE 3$& Y�

%HQQHWW I����J
I�OJ .QR[ Y� 6(,8� /RFDO ���� I����J
I�PJ 5HLFKOH Y� +RZDUGV I����J
I�QJ 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\ ,QWHUQDWLRQDO I���NJ
I��J 0F&XWFKHRQ Y� )(& I���OJ
I��J :RRG Y� 0RVV I���OJ
I�ʝJ 0F&XOOHQ Y� &RDNOH\ I���OJ
IN�J +DUULV Y� 4XLQQ I���OJ
IN�J /DQH Y� )UDQNV I���OJ
IN�J 5HHG Y� 7RZQ RI *LOEHUW I���PJ
INNJ :DONHU Y� 7H[DV 'LYLVLRQ� 6RQV RI &RQIHGHUDWH 9HWHUDQV I���PJ
INOJ ([SUHVVLRQV +DLU 'HVLJQ Y� 6FKQHLGHUPDQ I����J
INPJ 3DFNLQJKDP Y� 1RUWK &DUROLQD I����J
INQJ 0DWDO Y� 7DP I����J
IN�J 0LQQHVRWD 9RWHUV $OOLDQFH Y� 0DQVN\ I����J
IN�J 0DVWHUSLHFH &DNHVKRS Y� &RORUDGR &LYLO 5LJKWV

&RPPLVVLRQ I����J
INʝJ /R]PDQ Y� &LW\ RI 5LYLHUD %HDFK I����J
IO�J -DQXV Y� $)6&0(� &RXQFLO �� I����J
IO�J 1,)/$ Y� %HFHUUD I����J
IO�J 1LHYHV Y� %DUWOHWW I���ʝJ
IONJ 0DQKDWWDQ $FFHVV &RPPXQLW\ &RUSRUDWLRQ Y� +DOOHFN

I���ʝJ
IOOJ 7KRPSVRQ Y� +HEGRQ I���ʝJ
IOPJ 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\ ,QWHUQDWLRQDO ,, I����J
IOQJ %DUU Y� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO &RQVXOWDQWV I����J
IO�J 0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/L I����J
IO�J $PHULFDQV IRU 3URVSHULW\ )RXQGDWLRQ Y� %RQWD I����J

��]� hg "�hb [b�d�g IO� ^�g�gJ O�MP� ʳ ��L�ʸR
I�J :LVFRQVLQ 5LJKW WR /LIH Y� )(& I���QJ
I�J 5XPVIHOG Y� )$,5 I���QJ
INJ *DUFHWWL Y� &HEDOORV I���QJ
IOJ %HDUG Y� %DQNV I���QJ
IPJ 5DQGDOO Y� 6RUUHOO I���QJ
IQJ 7HQQHVVHH 6HFRQGDU\ 6FKRRO $WKOHWLF $VVRFLDWLRQ Y�

%UHQWZRRG $FDGHP\ I����J
I�J )(& Y� :LVFRQVLQ 5LJKW WR /LIH I����J
I�J 0RUVH Y� )UHGHULFN I����J
IʝJ 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ $VVRFLDWLRQ I����J
I��J 8QLWHG 6WDWHV Y� :LOOLDPV I����J
I��J :DVKLQJWRQ 6WDWH *UDQJH Y� :DVKLQJWRQ 6WDWH 5HSXEOLFDQ

3DUW\ I����J
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I��J 'DYLV Y� )(& I����J
I�NJ 1HZ <RUN 6WDWH %RDUG RI (OHFWLRQV Y� /RSH] 7RUUHV I����J
I�OJ /RFNH Y� .DUDVV I���ʝJ
I�PJ <VXUVD Y� 3RFDWHOOR (GXFDWLRQ $VVRFLDWLRQ I���ʝJ
I�QJ 3OHDVDQW *URYH Y� 6XPPXP I���ʝJ
I��J 0LODYHW]� *DOORS� 	 0LODYHW] Y� 8QLWHG 6WDWHV I����J
I��J &LWL]HQV 8QLWHG Y� )(& I����J
I�ʝJ 8QLWHG 6WDWHV Y� 6WHYHQV I����J
I��J +ROGHU Y� +XPDQLWDULDQ /DZ 3URMHFW I����J
I��J &KULVWLDQ /HJDO 6RFLHW\ &KDSWHU RI WKH 8QLYHUVLW\ RI

&DOLIRUQLD Y� 0DUWLQH] I����J
I��J %RURXJK RI 'XU\HD Y� *XDUQLHUL I����J
I�NJ 6RUUHOO Y� ,06 +HDOWK I����J
I�OJ 6Q\GHU Y� 3KHOSV I����J
I�PJ $UL]RQD )UHH (QWHUSULVH &OXE·V )UHHGRP &OXE 3$& Y�

%HQQHWW I����J
I�QJ *RODQ Y� +ROGHU I����J
I��J .QR[ Y� 6(,8� /RFDO ���� I����J
I��J 5HLFKOH Y� +RZDUGV I����J
I�ʝJ 1HYDGD &RPPLVVLRQ RQ (WKLFV Y� &DUULJDQ I����J
IN�J 0F&XWFKHRQ Y� )(& I���OJ
IN�J /DQH Y� )UDQNV I���OJ
IN�J :RRG Y� 0RVV I���OJ
INNJ 0F&XOOHQ Y� &RDNOH\ I���OJ
INOJ +DUULV Y� 4XLQQ I���OJ
INPJ 5HHG Y� 7RZQ RI *LOEHUW I���PJ
INQJ ([SUHVVLRQV +DLU 'HVLJQ Y� 6FKQHLGHUPDQ I����J
IN�J 3DFNLQJKDP Y� 1RUWK &DUROLQD I����J
IN�J 0DWDO Y� 7DP I����J
INʝJ 0LQQHVRWD 9RWHUV $OOLDQFH Y� 0DQVN\ I����J
IO�J 0DVWHUSLHFH &DNHVKRS Y� &RORUDGR &LYLO 5LJKWV

&RPPLVVLRQ I����J
IO�J -DQXV Y� $)6&0(� &RXQFLO �� I����J
IO�J 1,)/$ Y� %HFHUUD I����J
IONJ 1LHYHV Y� %DUWOHWW I���ʝJ
IOOJ 0DQKDWWDQ$FFHVV &RPPXQLW\ &RUSRUDWLRQ Y� +DOOHFN I���ʝJ
IOPJ 7KRPSVRQ Y� +HEGRQ I���ʝJ
IOQJ 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\ ,QWHUQDWLRQDO ,, I����J
IO�J %DUU Y� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO &RQVXOWDQWV I����J
IO�J $PHULFDQV IRU 3URVSHULW\ )RXQGDWLRQ Y� %RQWD I����J
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��]� hg "�hb Zh�!��g I�P ^�g�gJ �PM�� ʳ Q�L�ʸR
I�J :LVFRQVLQ 5LJKW WR /LIH� ,QF� Y� )(& I���QJ
I�J 5XPVIHOG Y� )$,5� ,QF� I���QJ
INJ 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ $VVRFLDWLRQ I����J
IOJ 7HQQHVVHH 6HFRQGDU\ 6FKRRO $WKOHWLF $VVRFLDWLRQ Y�

%UHQWZRRG $FDGHP\ I����J
IPJ 1HZ <RUN 6WDWH %RDUG RI (OHFWLRQV Y� /RSH] 7RUUHV I����J
IQJ 8QLWHG 6WDWHV Y� :LOOLDPV I����J
I�J /RFNH Y� .DUDVV I���ʝJ
I�J :DVKLQJWRQ 6WDWH *UDQJH Y� :DVKLQJWRQ 6WDWH

5HSXEOLFDQ 3DUW\ I����J
IʝJ 3OHDVDQW *URYH &LW\ Y� 6XPPXP I���ʝJ
I��J 0LODYHW]� *DOORS� 	 0LODYHW]� Y� 8QLWHG 6WDWHV I����J
I��J 8QLWHG 6WDWHV Y� 6WHYHQV I����J
I��J +ROGHU Y� +XPDQLWDULDQ /DZ 3URMHFW I����J
I�NJ 'RH Y� 5HHG I����J
I�OJ 6Q\GHU Y� 3KHOSV I����J
I�PJ %URZQ Y� (QWHUWDLQPHQW 0HUFKDQWV $VVRFLDWLRQ I����J

��]� hg "�hb Z�h�d�#� I�� ^�g�gJ ��MO� ʳ QOLNʸR
I�J 8QLWHG 6WDWHV Y� 6WHYHQV I����J
I�J 'RH Y� 5HHG I����J
INJ 0LODYHW]� *DOORS� 	 0LODYHW] Y� 8QLWHG 6WDWHV I����J
IOJ %URZQ Y� (QWHUWDLQPHQW 0HUFKDQWV $VVRFLDWLRQ I����J
IPJ 6RUUHOO Y� ,06 +HDOWK I����J
IQJ 6Q\GHU Y� 3KHOSV I����J
I�J %RURXJK RI 'XU\HD Y� *XDUQLHUL I����J
I�J .QR[ Y� 6(,8� /RFDO ���� I����J
IʝJ 8QLWHG 6WDWHV Y� $OYDUH] I����J
I��J *RODQ Y� +ROGHU I����J
I��J 5HLFKOH Y� +RZDUGV I����J
I��J 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\ ,QWHUQDWLRQDO I���NJ
I�NJ 1HYDGD &RPPLVVLRQ RQ (WKLFV Y� &DUULJDQ I����J
I�OJ /DQH Y� )UDQNV I���OJ
I�PJ 0F&XOOHQ Y� &RDNOH\ I���OJ
I�QJ :RRG Y� 0RVV I���OJ
I��J :LOOLDPV�<XOHH Y� )ORULGD %DU I���PJ
I��J 5HHG Y� 7RZQ RI *LOEHUW I���PJ
I�ʝJ +HIIHUQDQ Y� &LW\ RI 3DWHUVRQ I���QJ
I��J ([SUHVVLRQV +DLU 'HVLJQ Y� 6FKQHLGHUPDQ I����J
I��J 3DFNLQJKDP Y� 1RUWK &DUROLQD I����J
I��J 0DWDO Y� 7DP I����J
I�NJ /R]PDQ Y� &LW\ RI 5LYLHUD %HDFK I����J
I�OJ ,DQFX Y� %UXQHWWL I���ʝJ
I�PJ 7KRPSVRQ Y� +HEGRQ I���ʝJ
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I�QJ %DUU Y� $PHULFDQ $VVRFLDWLRQ RI 3ROLWLFDO &RQVXOWDQWV I����J
I��J 0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/L I����J

��]� hg "�hb ʟ�a�� I�� ^�g�gJ ��MN� ʳ Q�LPʸR
I�J 6Q\GHU Y� 3KHOSV I����J
I�J %URZQ Y� (QWHUWDLQPHQW 0HUFKDQWV $VVRFLDWLRQ I����J
INJ %RURXJK RI 'XU\HD Y� *XDUQLHUL I����J
IOJ 8QLWHG 6WDWHV Y� $OYDUH] �����J
IPJ 1HYDGD &RPPLVVLRQ RQ (WKLFV Y� &DUULJDQ I����J
IQJ 0F&XOOHQ Y� &RDNOH\ ����OJ
I�J :RRG Y� 0RVV I���OJ
I�J /DQH Y� )UDQNV I���OJ
IʝJ :LOOLDPV�<XOHH Y� )ORULGD %DU I���PJ
I��J 5HHG Y� 7RZQ RI *LOEHUW I���PJ
I��J +HIIHUQDQ Y� &LW\ RI 3DWHUVRQ I���QJ
I��J ([SUHVVLRQV +DLU 'HVLJQ Y� 6FKQHLGHUPDQ I����J
I�NJ 3DFNLQJKDP Y� 1RUWK &DUROLQD I����J
I�OJ 0DWDO Y� 7DP I����J
I�PJ 0LQQHVRWD 9RWHUV $OOLDQFH Y� 0DQVN\ I����J
I�QJ 0DVWHUSLHFH &DNHVKRS Y� &RORUDGR &LYLO 5LJKWV

&RPPLVVLRQ I����J
I��J /R]PDQ Y� &LW\ RI 5LYLHUD %HDFK I����J
I��J 1LHYHV Y� %DUWOHWW I���ʝJ
I�ʝJ 7KRPSVRQ Y� +HEGRQ I���ʝJ
I��J 0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/L I����J

��]� hg "�hb U��g]i a INO ^�g�gJ NOMPQ ʳ Q�L�ʸR
I�J :LVFRQVLQ 5LJKW WR /LIH Y� )(& I���QJ
I�J 5XPVIHOG Y� )$,5 I���QJ
INJ 7HQQHVVHH 6HFRQGDU\ 6FKRRO $WKOHWLF $VVRFLDWLRQ Y�

%UHQWZRRG $FDGHP\ I����J
IOJ 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ $VVRFLDWLRQ I����J
IPJ 1HZ <RUN 6WDWH %RDUG RI (OHFWLRQV Y� /RSH] 7RUUHV I����J
IQJ :DVKLQJWRQ 6WDWH *UDQJH Y� :DVKLQJWRQ 5HSXEOLFDQ

3DUW\ I����J
I�J /RFNH Y� .DUDVV I���ʝJ
I�J <VXUVD Y� 3RFDWHOOR (GXFDWLRQ $VVRFLDWLRQ I���ʝJ
IʝJ 3OHDVDQW *URYH &LW\ Y� 6XPPXP I���ʝJ
I��J 0LODYHW]� *DOORS� 	 0LODYHW] Y� 8QLWHG 6WDWHV I����J
I��J 8QLWHG 6WDWHV Y� 6WHYHQV I����J
I��J 'RH Y� 5HHG I����J
I�NJ %RURXJK RI 'XU\HD Y� *XDUQLHUL I����J
I�OJ 6Q\GHU Y� 3KHOSV I����J
I�PJ %URZQ Y� (QWHUWDLQPHQW 0HUFKDQWV $VVRFLDWLRQ I����J
I�QJ *RODQ Y� +ROGHU I����J
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I��J 8QLWHG 6WDWHV Y� $OYDUH] I����J
I��J .QR[ Y� 6(,8� /RFDO ���� �����J
I�ʝJ 5HLFKOH Y� +RZDUGV I����J
I��J 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\ ,QWHUQDWLRQDO I���NJ
I��J 1HYDGD &RPPLVVLRQ RQ (WKLFV Y� &DUULJDQ I���NJ
I��J 0F&XOOHQ Y� &RDNOH\ I���OJ
I�NJ :RRG Y� 0RVV I���OJ
I�OJ /DQH Y� )UDQNV I���OJ
I�PJ :LOOLDPV�<XOHH Y� )ORULGD %DU I���PJ
I�QJ 5HHG Y� 7RZQ RI *LOEHUW I���PJ
I��J +HIIHUQDQ Y� &LW\ RI 3DWHUVRQ I���QJ
I��J ([SUHVVLRQV +DLU 'HVLJQ Y� 6FKQHLGHUPDQ I����J
I�ʝJ 3DFNLQJKDP Y� 1RUWK &DUROLQD I����J
IN�J 0DWDO Y� 7DP I����J
IN�J 0LQQHVRWD 9RWHUV $OOLDQFH Y� 0DQVN\ I����J
IN�J /R]PDQ Y� &LW\ RI 5LYLHUD %HDFK I����J
INNJ 1LHYHV Y� %DUWOHWW I���ʝJ
INOJ 7KRPSVRQ Y� +HEGRQ I���ʝJ

��]� hg "�hb � �#� INN ^�g�gJ NNMP� ʳ PQLʝʸR
I�J :LVFRQVLQ 5LJKW WR /LIH Y� )(& I���QJ
I�J 5XPVIHOG Y� )$,5 I���QJ
INJ %HDUG Y� %DQNV I���QJ
IOJ 7HQQHVVHH 6HFRQGDU\ 6FKRRO $WKOHWLF $VVRFLDWLRQ Y�

%UHQWZRRG $FDGHP\ I����J
IPJ 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ $VVRFLDWLRQ I����J
IQJ 8QLWHG 6WDWHV Y� :LOOLDPV I����J
I�J :DVKLQJWRQ 6WDWH *UDQJH Y� :DVKLQJWRQ 5HSXEOLFDQ

3DUW\ I����J
I�J 1HZ <RUN 6WDWH %RDUG RI (OHFWLRQV Y� /RSH] 7RUUHV I����J
IʝJ 3OHDVDQW *URYH Y� 6XPPXP I���ʝJ
I��J /RFNH Y� .DUDVV I���ʝJ
I��J 0LODYHW]� *DOORS� 	 0LODYHW] Y� 8QLWHG 6WDWHV I����J
I��J 8QLWHG 6WDWHV Y� 6WHYHQV I����J
I�NJ 'RH Y� 5HHG I����J
I�OJ %RURXJK RI 'XU\HD Y� *XDUQLHUL I����J
I�PJ 6Q\GHU Y� 3KHOSV I����J
I�QJ 1HYDGD &RPPLVVLRQ RQ (WKLFV Y� &DUULJDQ I����J
I��J 8QLWHG 6WDWHV Y� $OYDUH] I����J
I��J 5HLFKOH Y� +RZDUGV I����J
I�ʝJ 86$,' Y� $OOLDQFH IRU 2SHQ 6RFLHW\ ,QWHUQDWLRQDO I���NJ
I��J /DQH Y� )UDQNV I���OJ
I��J :RRG Y� 0RVV I���OJ
I��J 0F&XOOHQ Y� &RDNOH\ I���OJ
I�NJ :LOOLDPV�<XOHH Y� )ORULGD %DU I���PJ
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I�OJ 5HHG Y� 7RZQ RI *LOEHUW I���PJ
I�PJ +HIIHUQDQ Y� &LW\ RI 3DWHUVRQ I���QJ
I�QJ ([SUHVVLRQV +DLU 'HVLJQ Y� 6FKQHLGHUPDQ I����J
I��J 3DFNLQJKDP Y� 1RUWK &DUROLQD I����J
I��J 0DWDO Y� 7DP I����J
I�ʝJ 0DVWHUSLHFH &DNHVKRS Y� &RORUDGR &LYLO 5LJKWV

&RPPLVVLRQ I����J
IN�J /R]PDQ Y� &LW\ RI 5LYLHUD %HDFK I����J
IN�J ,DQFX Y� %UXQHWWL I���ʝJ
IN�J 7KRPSVRQ Y� +HEGRQ I���ʝJ
INNJ 0DKDQR\ $UHD 6FKRRO 'LVWULFW Y� %�/L I����J

��]� hg "�hb Z�ih� I� ^�g�gJ �M�Q ʳ P�ʸR
I�J :LVFRQVLQ 5LJKW WR /LIH Y� )(& I���QJ
I�J 5XPVIHOG Y� )$,5 I���QJ
INJ 'DYHQSRUW Y� :DVKLQJWRQ (GXFDWLRQ $VVRFLDWLRQ I����J
IOJ 7HQQHVVHH 6HFRQGDU\ 6FKRRO $WKOHWLF $VVRFLDWLRQ Y�

%UHQWZRRG $FDGHP\ I����J
IPJ 1HZ <RUN 6WDWH %RDUG RI (OHFWLRQV Y� /RSH] 7RUUHV I����J
IQJ :DVKLQJWRQ 6WDWH *UDQJH Y� :DVKLQJWRQ 6WDWH

5HSXEOLFDQ 3DUW\ I����J
I�J 3OHDVDQW *URYH &LW\ Y� 6XPPXP I���ʝJ
I�J /RFNH Y� .DUDVV I���ʝJ
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I�J %HULVKD Y� /DZVRQ I����JPP�

I�J %UXQL Y� &LW\ RI 3LWWVEXUJK I����JPPʝ

INJ .DQVDV Y� %RHWWJHU I����JPQ�

IOJ -DUFKRZ Y� 6WDWH %DU RI :LVFRQVLQ I����JPQ�

IPJ 1DWLRQDO 5HYLHZ� ,QF� Y� 0DQQ I���ʝJPQ�

IQJ 'DKQH Y� 5LFKH\ I���ʝJPQN

I�J 3HUH] Y� )ORULGD I����JPQO

I�J 'HODZDUH 6WURQJ )DPLOLHV Y� 'HQQ I���QJPQP

IʝJ $PHULFDQ )UHHGRP 'HIHQVH ,QLWLDWLYH Y� .LQJ &RXQW\
I���QJPQQ

PP� �� �gb� !L ��"g��� �O� ZL ThL �O�O I����J Id�dLJL
PPʝ � i�� !L T�h# �` Y�hhg]i ab� �O� ZL ThL P�� I����J Id�dLJ IXigh�^� [b�d�g

�ggi�_ � ʣʭgʮh�h�d��h L L L  �ge�^h��a hb� _����� �` ^� h�� � �ʤJL
PQ� ʟ��g�g !L ���hha� � �O� ZL ThL �ʝPQ I����J Id�dLJL
PQ� X� ^b�" !L Zh�h� �� �` \�gL� �O� ZL ThL ���� I����J Id�dLJL
PQ� 
�hʬ� ��!L� W�^ !L ����� �O� ZL ThL NOO I���ʝJ Id�dLJL
PQN ʞ�b�� !L ��^b�#� �Nʝ ZL ThL �PN� I���ʝJ Id�dLJL
PQO Y� �k !L 
�� �_�� �N� ZL ThL �PN I����J Id�dLJL Xigh�^� Z�h�d�#� " �h� �

^��^i  ��^� h� hb� _����� �` ^� h�� � �L V�"�!� � gb� "� ��_ hb�h hb� T�i h ���_�_ h�
 ��!��i�h� �hg h i� hb ��h ci �ge i_��^�L 6HH ʞ�!�_ �L Vi_g��� X L� -XVWLFH 6RWRPD\RU
([SUHVVHV &RQFHUQ RYHU &RXUW·V 7UXH 7KUHDW -XULVSUXGHQFH� 
�		ʞ��
L I�� ^b �� ����J�
bhhegRMM"""L` ��_�d`� id��gh�hih�L� aM����M�NM��Mcigh�^�Kg�h�d�#� K�je �gg�gK
^��^� �K�!� K^�i hgKh i�Khb ��hKci �ge i_��^�M ʭbhhegRMMe� d�L^^M

�ʝK��NXʮL

PQP ʞ��L Zh ��a 
�d����g !L ʞ���� �NQ ZL ThL �N�Q I���QJ Id�dLJL
PQQ �dL 
 ��_�d ʞ�`L W��h��h�!� !L ʟ��a T�h#L� �NQ ZL ThL ���� I���QJ Id�dLJL
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I�J $XVWLQ Y� 0LFKLJDQ &KDPEHU RI &RPPHUFH� OʝO �LZL QP�
I�ʝʝ�J� �!�  i��_ �� &LWL]HQV 8QLWHG Y� )(& I����J
Id�c� �h# �e�����R ʟ����_#JL

I�J 0F&RQQHOO Y� )(&� PO� �LZL ʝN I���NJ� �!�  i��_ �� e� h
�� &LWL]HQV 8QLWHGL

INJ $ERRG Y� 'HWURLW %RDUG RI (GXFDWLRQ� ON� �LZL ��ʝ I�ʝ��J�
�!�  i��_ �� -DQXV Y� $)6&0(� &RXQFLO �� I����J
Id�c� �h# �e�����R ���h�JL
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