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e �g��h ��_ ��b��^�g �i �je� ���^�gL� ��� � �� "b� � �W b�g �
b��!# I��_ ��^ ��g��aJ e �g��^� �g hb� d�_�^�� ��_igh #� "b� �
ʣ�ee �j�d�h��# �Qʸ �` b���hb ^� � e �!�_� g ih���k� �h ���gh ���
`� d �` � h�`�^��� ��h����a��^� �� hb�� e �^h�^�gLʤ� �ih� cigh �g
bid��g d��� �  � g� g� _� �W g#gh�dgL W� hb� d�_�^�� ^��h�jh� �W
`�i�hg b�!� ^�ig�_ ]i �g ��_ b�!� �!�� ei�^hi �_ � a��g _i ��a
gi a� #LN \b�� _�^h� gd��� hb�g�d�gh���g� hb�# ^�� ]� gi]c�^h�_
h� d�_�^�� d��e �^h�^� ��"gi�hgLO �ih "b�� � d�^b��� d���g �
d�gh���� "b� �g h� ]� b��_  �ge��g�]��ʢP

[b� h� d ʣ� h�`�^��� ��h����a��^�ʤ d�# ^��ci � ie �d�a�g �`
bid������  �]�hg ^ ��h�_ `� ��h� h���d��h � _�gh �#��a
d�����_LQ V�"�!� � hb�g hb�����a "�g `� ` �d  ����h# "b��
d�hb�d�h�^��� ��_ ^�deih� g^���h�gh X�b� �^T� hb# ^����_ hb�
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� Z� �b ʟ�d��g�#� 
�h�� $UWLILFLDO ,QWHOOLJHQFH DQG 7HFKQRORJ\ LQ +HDOWK &DUH�
2YHUYLHZ DQG 3RVVLEOH /HJDO ,PSOLFDWLRQV� �� ʞ	Y��� XL V	��[V T��	 �L �� � I����JL
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eb �g� �� �ʝPP� h� _�g^ �]� ʣhb� g^���^� ��_ ��a���� ��a �` d����a
��h����a��h d�^b���gLʤ� [b� "� �_ g�" hb� `� gh  ��� ] ���hb �iabg
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e �!�_��a �� �je����h��� `� hb�g� giaa�gh���g� �h ^ ��h�g �ggi�g
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�� i�`� hi��h� I#�h ���!�h�]��J d�_�^�� d�gh��� h� �� i��^^�eh�]���
e�gg�]�# ��a��a��h ���ʢ ��_� ^�� _�^h� g � b���hb ^� � ��gh�hih���g
ig��a hb� �W ]� h i�# b��_ ���]�� `� "b�h d�abh a� " ��a "b�� hb�#
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[b�g `�� hb�h � _�^h� � b�ge�h�� d�# ]� b��_ ���]�� `� hb�
d�gh���g �` h�^b����a# d�# g^� � �"�#  �g�K�!� g� eb#g�^���g
` �d ig��a d�_�^�� �WL�� Yb#g�^���g "b� � � g^� �_ h� ig� ��"
��_ �d� a��a �W ��_ d�_�^�� h�^b����a# d�# `� a� ig��a ��"
gh�h�K�`Khb�K� h _�!�^�g� "b�^b �� hi � ^�i�_ ���_ h� "� g�
�ih^�d�g `� hb�� e�h���hgL�� Wh �g ��g� b� _ h� _�h� d��� ���]���h#
"b�� ��� ^����h _�`���h�!��# e���h h� b�" hb� e �]��d � �g�R��
"�g �h � ` ��� �^^�_��h� � _�g�a� `��"� � � d�gh��� hb�h �
ʣd���d���# ^�de�h��hʤ _�^h� "�i�_ d���ʢ�N
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ʭbhhegRMMe� d�L^^MʝY��K����ʮL
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b���hbK�_�eh���Mʢ `ʳ� ʭbhhegRMMe� d�L^^M��QXKY�Xʞʮʰ �L ��^b��� 
 ��d��� �h ��L� :KHQ
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 ��d��� �h ��L� VXSUD ��h� ��� �h P� I�je������a hb�h ʣhb�
�ih�d�h�_ �jh� ��� _�`�] ����h� ]�^�d� hb� gh��_� _ �` ^� � `� `� gh  �ge��_� g �� �ʝ��
"b�� hb� �_!��^�_ T� _��^ ��`� Ziee� h I�T�ZJ� � "� ���a a �ie �` hb� �d� �^��
V�� h �gg�^��h���� ��_� g�_ �hL [b� `� gh � h�^��g �]�ih ^����^�� ig� �` hb�g� _�`�] ����h� g
b�_ �ee�� �_ �� d�_�^�� c�i ���g ���# � _�^�_� �� ��� � ]ih hb� ��h����� ^��g��gig
^ #gh���k�_ fi�^��# �`h� ghi_��g ei]��gb�_ �� hb� ��h� �ʝ��g _�d��gh �h�_ hb�� !��i� ��
�de �!��a e�h���h gi !�!��Lʤ I`��h��h� �d�hh�_JJL

�� 6HH ,QVLJKWV� 0LWLJDWLQJ 3URGXFW /LDELOLW\ IRU $UWLILFLDO ,QWHOOLJHQFH� X�
	Z
ʞ�� I�� L ����J� bhhegRMM"""Lc���g_�#L^�dM��M��g�abhgM����M�NMd�h�a�h��aKe �_i^hK
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` ��� �^^�_��hg� hb� � d�# ��h ]� e �j�d�h� ^�ig�h��� ��_ hb� �`� � hb� � � � g�hi�h���g "b��
ʣʭ�ʮ���"��a e� h��g h� �g^�e� ���]���h# `� i�igi�� �^^�_��hg �g g�d�h�d�g hb�iabh ��h h�
i�_� d��� ��^��h�!�g� �� hb� a �i�_ hb�h �� ��� ^�i�_ b�!� `� �g��� gi^b �^^�_��hgʤJʰ:KDW LV
3URGXFW /LDELOLW\"� 
W
ʞ��\ IXi�# �� ���ʝJ� bhhegRMM"""L`��_��"L^�dM��ci #Me �_i^hK
���]���h#M"b�hK�gKe �_i^hK���]���h#Lbhd� ʭbhhegRMMe� d�L^^MN\��KVʟOʲʮ I��gh��a � _�g�a� _�`�^h �g
��� �` hb �� h#e�g �` _�`�^hg hb�h a�!�  �g� h� � e �_i^h ���]���h# ^���dJʰ Zhi� h YL Z"�_ �� �h ��L�
$ 5HVRXUFH�%DVHG /RFDOLW\ 5XOH� �Q ��L�	ʞL �ZZʬ
 XL 	[VWTZ ���� ���ʠ�� I���OJ I�je������a
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[b� �ggi� �` �W ���]���h# �g ��h ��"� ��_ ��"g b�!� ]���
e �e�g�_ �� �hb� e� hg �` hb� "� �_ h� �__ �gg hb� �ggi�L�O W�
����� hb� 	i �e��� Y� ���d��h e �g��h�_ �  �g��ih��� h� hb�
	i �e��� T�dd�gg���� "b�^b e �e�g�_ a ��h��a e� g��b��_ h�
�WL�P U ��h��a ��a�� e� g��b��_ ]�gh�"g ��a��  �abhg ��_ _ih��g
�� ���bid�� ��h�h��g ��_ �g igi���# �^^�de����_ ]# hb�
^�e�^�h# h� gi� ��_ ]� gi�_L�Q [b� 	i �e��� Y� ���d��h
 �^�dd��_�_ a ��h��a e� g��b��_ h� �W� ^�ie��_ "�hb ��
��gi ��^�  �a�d� h� b��_ hb�  �]�h  �ge��g�]�� `� �hg �^h���g ��_
h� e �!�_� �  �d�_# `� hb�g� hb�h "� � ��ci �_ ]# hb�  �]�hʬg
�^h���gL�� ��h�d�h��#� hb� 	i �e��� T�dd�gg��� _�^�_�_ �a���gh
a ��h��a e� g��b��_L��

[b�g ��h� � ai�g hb�h� �g hb� hb�iabh e �^�gg �� d�_�^��
�W ]�^�d�g d� � �_!��^�_� hb� e �]��d �` hb� ]��^� ]�j
��a� �hbd "��� ^ ��h� �� ��!� ��d��h "b� � ���]���h# "��� ]�
b� _ h� _�h� d��� i�_� ^i  ��h h� h ��"L �� � ge�^�`�^���#� hb�
d� � �ih���d�ig �� �W _�!�^� ]�^�d�g� hb� b� _� �h "��� ]� h�
_�h� d��� "b� � hb� �  � �^^i  �_ ��_ "b� gb�i�_ ]� b��_
 �ge��g�]�� `� hb�h �  � L [b�g ��h� e �e�g�g �_�eh��a ��_
�ee�#��a hb� 	i �e��� Y� ���d��hʬg e �e�g�� �` I�J a ��h��a
e� g��b��_ `� d�_�^�� �W� ��_ I�J ��gi ��a �W i�_� hb�
d�_�^�� d��e �^h�^� g^b�d� h�  �d�_# hb� `� �g���]���h# �ggi�g
i�_� ^i  ��h h� h ��" ��_ h� e �!�_�  �_ �gg `� e�h���hg
��ci �_ ]# d�_�^�� �WL

hb�h� �� d�_�^�� d��e �^h�^�� hb� ʣd���d���# ^�de�h��hʤ _�^h� �g ig�_ �g � ]��^bd� � h�
_�h� d��� "b�hb� � eb#g�^��� `��� ]���" hb� gh��_� _ �` ^� � ��_ _�`����a hb� gh��_� _
�` ^� � �g ʣ��^b eb#g�^��� b�g � _ih# h� ig� b�g � b� ���"��_a� ��_ hb� �"�hb h ��h
hb �iab d�j�did  ��g���]�� d�_�^��  �^�!� #� ��^b e�h���h� "�hb gi^b  ��g���]��
_���a��^�� g����� ^�de�h��^� ��_ e i_��^� �g � � e �^h�^�_ ]# d���d���# ^�de�h��h
eb#g�^���g �� hb� g�d� ge�^���h# � a��� �� `���_ �` e �^h�^� hb �iab�ih hb� ���h�_ Zh�h�g�
ZKR KDYH DYDLODEOH WR WKHP WKH VDPH JHQHUDO IDFLOLWLHV� VHUYLFHV� HTXLSPHQW DQG RSWLRQVLʤ
Ifi�h��a V��� !L V��]i�� OQQ Z�L�_L �PQ� ��N I��ggL �ʝ�PJJL

�O 
� hb� 	i �e��� Y� ���d��hʬg e �e�g�� �__ �gg��a hb� �ggi� ]�`� � hb� 	i �e���
T�dd�gg���� g�� a��� ���# 	i �e��� Y� ���d��h ��g��ih��� �` �Q 
�] i� # ���� "�hb
��^�dd��_�h���g h� hb� T�dd�gg��� �� T�!�� ��" �i��g �� ��]�h�^g� 	��L Y���L ʞ�TL
Y�ʴ[�I����J��P� ʭb� ����`h� 	i �e��� Y� ���d��h Y �e�g��ʮ� bhhegRMM ]La#Mef#�jc
ʭbhhegRMMe� d�L^^M���
KʝP�NʮL

�P 6HH Zb�"� ��#� �� $UH $XWRQRPRXV (QWLWLHV 3RVVLEOH"� ��O 
\L �L �L �	�L
�
�W
	 �N� OQ I���ʝJL

�Q ��" ��^� �L Z��id� /HJDO 3HUVRQKRRG IRU $UWLILFLDO ,QWHOOLJHQFHV� �� 
LTL �L
�	�L ��N�� ��N�ʠNʝ I�ʝʝ�JL

�� 6HH 	i �e��� Y� ���d��h Y �e�g��� VXSUD ��h� �O� ˀˀ P�ʠPʝL
�� [b�d�g �i  �� 7KH (8 LV 5LJKW WR 5HIXVH /HJDO 3HUVRQDOLW\ IRU $UWLILFLDO

,QWHOOLJHQFH� 	���T[W�	 I��# N�� ����J� bhhegRMM ]La#Mk�^��^ ʭbhhegRMMe� d�L^^M���
KʝP�Nʮʰ
VHH DOVR X���g^b ʞ��^�� � (XURSH 'LYLGHG 2YHU 5RERW ¶3HUVRQKRRG·� Y��W[WT� I�e L ���
����� ��ROP Y�J� bhhegRMM"""Le���h�^�L�iM� h�^��M�i �e�K_�!�_�_K�!� K �]�hK��K� h�`�^���K
��h����a��^�Ke� g��b��_M ʭbhhegRMMe� d�L^^M�ʲ�	KZ��Oʮ I��h��a hb�h hb� d��� �ee�g�h���
h� hb� 	i �e��� Y� ���d��hʬg e �e�g�� "�g _i� h� hb� `�^h hb�h �h "�i�_ �]g��!�
d��i`�^hi � g �` ��� ���]���h# ��_  �ge��g�]���h# `� hb�� �W� �g "��� �g hb� `�^h hb�h ʣ���K
��^�de�gg��a  �]�h ��h����a��^�ʤ �g ��h �^hi���# ��  ��^b ��_ �h d�# ]� _��a� �ig h� a�!�
e��e�� ��_ ��h���g hb� �_�� hb�h �h �g hb�h �_!��^�_JL
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Y� h W �` hb�g ��h� a�!�g � ] ��` b�gh� # �` d�_�^�� �W� hb�
^i  ��h gh�h� �` d�_�^�� �W� ��_ hb� e�h��h��� `ihi �
�_!��^�d��hgL Y� h WW �` hb�g ��h� ����#k�g ^i  ��h h� h ��" ��_
hb� "�����gg�g �` �ee�#��a �h h� d�_�^�� �WL Y� h WWW �` hb�g ��h�
��h �_i^�g hb� 	i �e��� Y� ���d��hʬg e �e�g�� h� hb� 	i �e���
T�dd�gg��� h� �gh�]��gb e� g��b��_ `� �WL 
�����#� Y� h W� �`
hb�g ��h� ig�g hb� 	i �e��� Y� ���d��hʬg  �g��ih��� �g �
` �d�"� � h� e �e�g� hb�h a ��h��a e� g��b��_� ^�ie��_ "�hb �
gh i^hi �_ d�_�^�� d��e �^h�^� ��gi ��^�  �a�d�� �g hb� ]�gh
d�hb�_ `� h�^����a hb� ���]���h# �ggi�g "�hb d�_�^�� �WL
T ��h��a ��_ `����"��a � e� g��b��_ ��_ �]��a�h� # ��gi ��^�
 �a�d� ���� hb� ��� e �e�g�_ ]# hb� 	i �e��� Y� ���d��h "���
b��e �__ �gg hb� ���]���h# �ggi�g i�_� ^i  ��h h� h ��"� ����"��a
`� d� � e �_�^h�]�� ��a��  �gi�hg� "b�^b "��� �� hi � ��^�i �a�
����!�h��� �� hb� d�_�^�� �W `���_L

WL ��	��W	\ �
 �	ʞWT�� �W

\b��� hb� h� d ʣ� h�`�^��� ��h����a��^�ʤ "�g ��h ^��^��!�_
i�h�� hb� �ʝP�g� hb� ^��^�eh �` �W "�g _�^id��h�_ �� "� �g _�h��a
]�^� h� hb� ��^���h U ���g� "b� b��_d#hbg �]�ih  �]�hgL�ʝ ��^���h
Tb���g�� U ���� ��_ 	a#eh��� ��a���� g ]i��h d�^b���^�� gh�hi�g
hb�h �����_ ���� bid�� ]���agʰ Tb���g� gh�hi�g ^�i�_ �!�� e� `� d
g�de�� h�g�g ���� e�i ��a "��� `� ai�ghgLN� �ih �h "�i�_ h��� d� �
hb�� � hb�ig��_ #�� g ]�`� � ���� [i ��a _�!���e�_ ��_ _�g^ �]�_
hb� ^��^�eh �` ig��a d�^b���g h� g�di��h� bid�� ��h����a��h
]�b�!�� ��_ ^ �h�^�� hb�����aLN�

\b�� [i ��a " �h� b�g e�e� � ʣT�deih��a ��^b��� # ��_
W�h����a��^��ʤ �� �ʝP�� b� �d�a���_ � "� �_ �� "b�^b ^�deih� g
"�i�_ e�gg�gg ^ �h�^�� hb�����a g����gLN� T�deih� g �h hb� h�d��

�ʝ [��#� ��"�g� $ %ULHI +LVWRU\ RI $UWLILFLDO ,QWHOOLJHQFH� �W�	 ZTWL Iʞ�^L O�
���OJ� bhhegRMM"""L��!�g^���^�L^�dMOʝ���Kb�gh� #K�`K� h�`�^���K��h����a��^�Lbhd� ʭbhhegRMM
e� d�L^^M�
UTK���QʮL

N� 6HH LG�ʰ VHH DOVR ��g� V�j� $QFLHQW $QGURLGV� (YHQ %HIRUH (OHFWULFLW\� 5RERWV
)UHDNHG 3HRSOH 2XW� T���	T[��Z \ʟ��L IXi�# N�� ����J�
bhhegRMM"""L^����^h� g"����#L^�dM� h�^��gM��^���hK��_ ��_gM ʭbhhegRMMe� d�L^^MV���K�PʲQʮ
Iʣ[b� `� gh  �^� _g �` �ih�d�h�� � g��`K�e� �h��a d�^b���g hb�h a�!� hb� ���ig��� �` ]���a
���!�� a� ]�^� h� ��^���h U ��^� ��_ Tb���L L L L Tb���g� ��a���� Vi��a ʟi�� g� !��a
i�_� Zi� ���a [�� _�g^ �]�_ �� �ih_�� d�^b���^�� eiee�h hb��h� L L L L [� �de �gg b�g
ai�ghg� hb� �de� � ʬg �ih�d�h� "�i�_ gh�e h� g� !� hb�d "���LʤJL

N� 6HH ʟ�i� �h ��L� VXSUD ��h� �� �h ���ʰ VHH DOVR $ODQ 7XULQJ� �W�U��YV� IXi�# ���
����J� bhhegRMM"""L]��a �eb#L^�dMg^���h�ghM����Khi ��a ʭbhhegRMMe� d�L^^MQP��K
��Tʮ
I��h��a hb�h ���� [i ��a "�g � ʣ� �h�gb d�hb�d�h�^��� "b� h��� � ���_��a  ��� ��
] �����a 
�k� ^�eb� g _i ��a \\WWL L L L V�g "� � �g "�_��# �^���"��_a�_ �g
`�i�_�h�����  �g�� ^b �` ^�deih� g^���^� ��_ � h�`�^��� ��h����a��^�LʤJL

N� 6HH �L�L [i ��a� &RPSXWLQJ 0DFKLQHU\ DQG ,QWHOOLJHQFH� Oʝ �W
ʞ ONN� OO�
I�ʝP�J IʣW ]����!� hb�h �h hb� ��_ �` hb� ^��hi # hb� ig� �` "� _g ��_ a��� �� �_i^�h�_
�e����� "��� b�!� ��h� �_ g� di^b hb�h ��� "��� ]� �]�� h� ge��� �` d�^b���g hb�����a
"�hb�ih �je�^h��a h� ]� ^��h �_�^h�_LʤJL
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b�"�!� � ��^��_ ��� ��^�gg� # ^�de����h h� ]� ^��g�_� �_
��h����a��hʡhb�# ^�i�_ ��h gh� � ^�dd��_g� hb�# ^�i�_ ���#
�j�^ih� hb�dLNN ��d�hg �� e �^�gg��a ge��_g ��_ ��`� d�h���
gh� �a� "�i�_ e �!� h� ]� � ^b�����a� `� hb� ��jh h"��h# #�� g �g
g^���h�ghg _�!���e�_ ��a� �hbdg ��_ ]�a�� ��a���� ��a `�gh� �
^b��e� ^�deih� gLNO

�W �_!��^�_ ` �d hb� �ʝP�g hb �iab hb� �ʝ��g� ` �d
gh�h���� #  �]�hg hb�h ^�i�_ ʣd�d�^ bid�� ^��!� g�h���ʤ h�d�]���
 �]�hg hb�h ^�i�_ `����" g�de�� ���Kgh�e ^�dd��_gLNP [b� �ʝ��g
��g� g�" hb� `� gh ^����]� �h�!� gh�eg h�"� _g �W �� d�_�^���LNQ W�
�ʝ�Q� hb� d�_�^�� "� �_ g�" � a �i�_] �����a e �h�h#e� hb�h
_�d��gh �h�_ hb� e�gg�]���h# �` ih���k��a �W �� � d�_�^�� g�hh��a
"�hb hb� _�!���ed��h �` � ^��gi�h�h��� e �a �d `� a��i^�d�
ig��a ʣ� ^�ig��ʠ�gg�^��h����� ��h"� � hb�h ^��g�ghg �` ʭhb ��ʮ
g�e� �h� e �a �dgR d�_��K]i��_��a� ^��gi�h�h���� ��_ � _�h�]�g�
hb�h "�g ]i��h ��_ d���h����_ ]# hb� ^����]� �h� gLʤN� [b�
e �h�h#e� ^�i�_ �ee�# ��`� d�h��� �]�ih a��i^�d� h� g�e� �h�
e�h���hg� "b��� e �!�_��a eb#g�^���g "�hb ai�_��^� �� hb�
d���a�d��h �` ��^b ��_�!�_i�� e�h���hLN�

[�� #�� g ��h� � hb� ���!� g�h# �` ��gg�^big�hhg ^ ��h�_ �
_�^�g��� giee� h g#gh�d hb�h ^�i�_ a��� �h� � _�``� ��h���
_��a��g�g ]�g�_ �� g#deh�dgLNʝ [b� �ʝ��g ��g� g�" ʣ_��e ��� ���aʤ
��a� �hbdg ��_ g#gh�dg hb�h ����"�_ ^�deih� g h� ��� � hb �iab
�je� ���^�� hb���g h� �_!��^�g d�_� ]# eg#^b���a�ghg U��`` �#
V��h�� ��_ ʞ�!�_ �id��b� h ��_ g^���h�gh X�b� V�e`���_LO�

i hb� � ^�deih� g^���h�gh 	_"� _ 
��a��]�id ��h �_i^�_
�je� h g#gh�dgʡ^�deih� g#gh�dg hb�h "� � ^�e�]�� �`
d�d�^���a hb� _�^�g���Kd����a e �^�gg�g �` bid�� �je� hgLO� [b�
^�deih� �g��_ �� �je� h b�" h�  �ge��_ �� ge�^�`�^ g�hi�h���g� ��_
�`h� ��� ���a hb� _�``� ��h e�gg�]���h��g ` �d hb�g�  �ge��g�g� hb�
^�deih� "�g �]�� h� a�!� �_!�^� h� ����je� hgLO�

NN ��^�"��� ��#�b�� 7KH +LVWRU\ RI $UWLILFLDO ,QWHOOLJHQFH� ZW[
��Z[�

I�iaL ��� ����J� bhheRMMg�h�LbdgLb� !� _L�_iM`��gbM����Mb�gh� #K� h�`�^���K��h����a��^�M
ʭbhhegRMMe� d�L^^MQN�ʥKʝ�T�ʮL

NO 6HH LG�
NP ʟ�i� �h ��L� VXSUD ��h� �� �h ���L
NQ 6HH LG� �h ���ʠ�ʝ Iʣ[b� Zh��`� _ ���!� g�h# ��_�^�� 	je� �d��h��ʡ� h�`�^���

W�h����a��^� �� ��_�^���� � h�d�Kgb� �_ ^�deih� g#gh�d� "�g ^ ��h�_ �� �ʝ�N ��_ ��b��^�_
��h"� ���a ^�e�]���h��g �d��a ^����^�� ��_ ]��d�_�^��  �g�� ^b� g ` �d g�!� �� ��gh�hih���gLʤJL

N� ,G� �h ��ʝL
N� ,G�
Nʝ �d�gb� �h ��L� VXSUD ��h� ��� �h �N�ʝL
O� ��#�b�� VXSUD ��h� NNʰ VHH DOVR 'HHS /HDUQLQJ·V 2ULJLQV DQG 3LRQHHUV�

�TʟW
Z	� H T�L I��# �� ����J� bhhegRMM"""Ld^���g�#L^�dM`��hi �_K��g�abhgM� h�`�^���K
��h����a��^�M_��eK��� ���agK� �a��gK��_Ke����� g ʭbhhegRMMe� d�L^^MQʧN�KʧʞʟʧʮL

O� ��#�b�� VXSUD ��h� NNL
O� ,G�
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W� ����� W�� _�!���e�_ \�hg��� � gie� ^�deih� hb�h
"�i�_ a� �� h� "�� X��e� _#LON ��� �`\�hg��ʬg e �d� # gh ��ahbg �g
hb�h �h ^��  ��_ "� _g� ��_ ��h� e �h hb�d �� ʣ��hi ��K���ai�a�LʤOO
���hb� gh ��ahb �` \�hg�� �g �hg �]���h# h� e �^�gg hb�ig��_g �`
_�^id��hg �� � d�hh� �` d��ih�gLOP ��hb �` hb�g� gh ��ahbg b�!�
b��e�_ \�hg�� �j^�� �� hb� b���hb ^� � ��_igh #LOQ W� � ghi_#
^��_i^h�_ �h hb� ���!� g�h# �` 
� hb T� ����� Z^b��� �` ��_�^����
\�hg�� _��a��g�_ ʝʝ� ^�g�g �` ^��^� "b�� �h "�g h�gh�_ �a���gh
����� _��a��g�g d�_� ]# ��^���a�ghgLO� �� � �de �gg�!��#� \�hg��
`�i�_ h ��hd��h �eh���g hb�h ��^���a�ghg b�_ d�gg�_ �� N� e� ^��h
�` hb� ^�g�gLO� [b�g gi^^�ggd�# ]� �hh �]ih�_ h� hb� `�^h hb�h\�hg��
�g �]�� h�  ��_� g#�hb�g�k�� ��_  �h���  �g�� ^b e�e� g ��_ ^����^��
h ���g �h gi^b � b�ab  �h�LOʝ

��g�� ^b ��_ ����#g�g � � ��h hb� ���# h�g�g hb�h \�hg�� �g
^�e�]�� �` �j�^ih��aLP� \�hg�� �g ig�_ ]# _�^h� g h� e �!�_� ʣ�
��hi �� ���ai�a� ��h� `�^� `� hb� _���!� # �` a��� �� ��_ e�h���h
ge�^�`�^ ��`� d�h����ʤ ����"��a \�hg�� h� a�!� ��`� d�h��� h�
e�h���hg� "b��� ��g�  �^��!��a `��_]�^�LP� W� �gg��^�� \�hg�� �g
��� ���a h� e� `� d h�g�g hb�h � � h#e�^���# _��� ]# bid�� d�_�^��
ghi_��hg ��_ d�_�^�� �gg�gh��hgLP�

ʞ��e ��� ���a ��a� �hbdg � � fi�^��# ]���a ��h�a �h�_ ��h�
hb� d�_�^�� `���_L W� ����� hb� �Z 
��_ ��_ ʞ ia �_d���gh �h���
�ee �!�_ � h� #g� hb� `� gh ^��i_K]�g�_ _��e ��� ���a �ee��^�h���LPN
� h� #g ����#k�g ^� _��^ �d�a�g �� cigh g�^��_g ��_ e �!�_�g
��`� d�h���� ���� ^� _��^ �c�^h��� ` �^h���� ` �d hb� g^��gLPO � h� #gʬg
^�e�]���h��g � � ��h cigh ��d�h�_ h� ^� _��^ �d�a�gʰ �hg �ee��^�h��� b�g
g��^� ]��� ig�_ �� ��!� � �i�a� ^b�gh� ��_dig^i��g����h�� �d�a��aLPP

ON ʟ�hb� ��� 
�#�g� :DWVRQ·V WKH 1DPH� 'DWD·V WKH *DPH� YT\���ʞ I�^hL ��
���Q� PRNN ��J� bhhegRMM"""Le^"� �_L^�dM� h�^��MN���ʝ��M"�hg��gKhb�K��d�K_�h�gKhb�K
a�d�Lbhd� ʭbhhegRMMe� d�L^^M��ʝVK
P��ʮʰ VHH DOVR Zh�!� ��b � ,%0 ,V &RXQWLQJ RQ ,WV
%HW RQ :DWVRQ� DQG 3D\LQJ %LJ 0RQH\ IRU ,W� 
L�L [W�	Z I�^hL ��� ���QJ�
bhhegRMM"""L�#h�d�gL^�dM���QM��M��Mh�^b����a#M�]dK�gK^�i�h��aK��K�hgK]�hK��K"�hg��K
��_Ke�#��aK]�aKd���#K`� K�hLbhd� ʭbhhegRMMe� d�L^^MUY��K[Z�[ʮL

OO ��b � VXSUD ��h� ONL
OP ,G�
OQ 6HH LG�
O� ,G�
O� ,G�
Oʝ 6HH LG� IʣZ�d� h ��hd��hg "� � ]�g�_ ��  �g�� ^b e�e� g hb�h hb� _�^h� g

b�_ ��h  ��_ʡd� � hb�� �Q����� ^��^�  �g�� ^b e�e� g � � ei]��gb�_ � #�� L �hb� 
h ��hd��h �eh���g d�abh b�!� gi `�^�_ �� � ��" ^����^�� h ��� hb� ��^���a�ghg b�_ ��h #�h
g��� ����i�^�_ �� hb� "�]L �ih \�hg��  ��_ �h ���LʤJL

P� Tbi�a H ʥ���� VXSUD ��h� ��� �h PQL
P� ,G� Ifi�h��a �� h���� ��g��� :KDW LV 8VLQJ ,%0 LQ (YHU\GD\ 0HGLFLQH

/LNH"� �	ʞL 
�[��WZ[ IXi�# �Q� ���QJ� bhhegRMMd�_�^��`ihi �ghL^�dM"b�hK�gKig��aK�]dK
"�hg��K��Kd�_�^���K����M ʭbhhegRMMe� d�L^^Mʥ�ʝ�KʧZ�VʮJL

P� 6HH LG�
PN ʟ�i� �h ��L� VXSUD ��h� �� �h ��ʝL
PO ,G� �h ��ʝʠ��L
PP ,G� �h ���L
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�Wʬg ig� �� d�_�^�� �d�a��a b�g ��ge� �_ gh� hieg h� "� �
h�"� _g �ih�d�h��a hb� �d�a��a e �^�ggLPQ �ih�d�h��ad�_�^�� �W
ʣ^�� _ �d�h�^���#  �_i^� ^�ghg ��_ _�d�^ �h�k� �^^�gg h�
b���hb^� � ]#d����a �je� h b���hb ai�_��^� �!����]�� "�hb�ih hb�
���_ `� bid�� eb#g�^���gʬ �je��g�!� h�d�LʤP� �g hb� ��a� �hbdg
^��h��i� h� �de �!�� hb�#"���  �fi� � ��gg ��_ ��gg ��h� �^h��� ` �d
bid��g� "b�^b "��� ���_ h� �!��d� � g�!��ag `� b�ge�h��g� ^����^g�
��_ �hb� b���hb ^� � � a���k�h���gLP� [b�g "��� ^ih ^�ghg `� 
^igh�d� g �g "���ʡ��� �` hb� d��� a���g �` b���hb ^� � g#gh�dgLPʝ

ʞ��e ��� ���a ��a� �hbdg e �g��h �ggi�g �� hb� b���hb ^� �
^��h�jh ]�^�ig� hb�# ʣ^����h �je���� ZK\ � KRZ hb�#  ��^b hb�
^��^�ig��� hb�# _�LʤQ� [b� ]��^� ]�j ��a� �hbdg ��hb� b�!� h �i]��
e �!�_��a ��# h#e� �` �je����h���� � hb�# a�!� �je����h���g hb�h
� � h�^b��^���# �^^i �h� ]ih � � i��]�� h� ]� i�_� gh��_ ]# hb�
d�_�^�� e �`�gg�����g h #��a h� �gg�gg hb�  ��g����a ]�b��_ hb�
��a� �hbdʬg _�^�g���LQ� [b�g ��^� �` h ��ge� ��^# ^ ��h�g � ]��^� ]�j
e �]��d� "b� � d�_�^�� e �`�gg�����g � � `� ^�_ h� ��hb� h��� hb�
�Wʬg  �^�dd��_�h���g ��_ ����#g�g �h `�^� !��i�ʡ i����a hb�
 �g� �` e�h��h����# ig��a � `�i�h#  �gi�h hb�h ^�� ���_ h� d��e �^h�^�
��"gi�hgQ�ʡ� hb�# digh d��i���#  �h�gh ��_ �gg�gg hb� g�hi�h����
"b�^b ^�� ^�gh h�d�L [� ^�de��^�h� hb� �ggi��d�_�^�� �W ��a� �hbdg
� � ^��gh��h�# ��� ���a �!� h�d�LQN �g d� � _�h� ]�^�d�g
�!����]�� `� �W� hb� ��a� �hbd ^��  �`��� �hg `ihi � e �_�^h���gLQO
[b�g ^ ��h�g �ggi�g "b�� �h ^�d�g h� �gh�]��gb��a � gh��_� _ �` ^� �
h� "b�^b h� b��_ d�_�^�� �W�QP �g hb� h�^b����a# d�# ]� �_!��^��a
`�gh� hb�� hb� gh��_� _ �` ^� �L

PQ 6HH��] [��"g� 7KHVH $UH WKH 6WDUWXSV $SSO\LQJ $, WR 7UDQVIRUP+HDOWKFDUH�

���	Z I�iaL �Q� ����� ��RO� ��J� bhhegRMM"""L`� ]�gL^�dMg�h�gM �]h��"gM����M��M�QM��K
"���K �!��ih����k�Kb���hb^� �Khb�Kh ��g`� d�h���Kb�gK�� ��_#K]�ai�MʢgbʳO�Q�_�`_���`
ʭbhhegRMMe� d�L^^Mʧ�OOK
�ʞʧʮL

P� ,G�
P� 6HH LG�
Pʝ 6HH ����� �L 
����\ 	[ ��L� V	��[V ��\R T�Z	Z� ��[	�W��Z �
ʞ

Y����	�Z � I�hb �_L ����J I��h��a hb�h ʣʭ^ʮ�gh� fi���h#� �^^�gg� ��_ ^b��^� � � hb� ^b��`
^��^� �g �` hb� b���hb ^� � g#gh�dʤJL

Q� Y �^�� VXSUD ��h� �Pʰ VHH DOVR V�  �g� VXSUD ��h� �OL
Q� 6HH Y �^�� VXSUD ��h� �P� �h ��L
Q� Zh�eb���� ��id�+HDOWKFDUH0XVW 2YHUFRPH$,·V ¶%ODFN %R[· 3UREOHP� �	ʞTW[�


	\Z IX��L ʝ� ���ʝ� �R�� Y�J� bhhegRMMd�_^�h#��"gL^�dM���ʝM��Mb���hb^� �KdighK�!� ^�d�K
��gK]��^�K]�jKe �]��dM ʭbhhegRMMe� d�L^^MNNVʲK�U�Qʮʰ VHH� H�J�� Zh �^����_� VXSUD ��h� ��
I��h��a hb�h _�ge�h� ��� �` \�hg��ʬg ^�e�]���h��g� �h "�g �de�gg�]�� `� \�hg�� h� g#�hb�g�k�
��`� d�h��� ���� �  ��� _�^h� ]�^�ig� \�hg�� ]�g�g �hg _�^�g���g �� gh�h�gh�^g� d�����a hb�h
\�hg��"�i�_ ��h ^b��a� �hg _�^�g���Kd����a ]�g�_ �� � g���^h �id]� �` e�h���hg �� hb� "�#
� _�^h� "�i�_ ]�g�_ �� ��" h ��hd��hg hb�h gb�" e �d�g��a  �gi�hg �� gd��� ghi_# a �iegJL

QN 6HH Y �^�� VXSUD ��h� �P� �h ��L
QO ,G�
QP 6HH ���c��h Z��� H ��b�h Zb �!�gh�!�� (PDQDWLQJ &RQVHTXHQFHV RI $, LQ

+HDOWKFDUH³(WKLFDOLW\ DQG /HJDOLW\� T�W�L �L ���U I��# �ʝ� ����J� bhhegRMM ]La#M�c`Qc�
ʭbhhegRMMe� d�L^^MN��ʝKʲ
XTʮʰ VHH DOVR Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �Q�
IʣZh��_� _g �` ^� � �!��!� �!� h�d�"�hb �_!��^�g ��d�_�^�� ���"��_a� ��_ h�^b����a# L L L LʤJL



����ʮ 3$*,1* '2&725 52%27 O�P

��hb�iab ��a� �hbdg e �g��h hb�g ]��^� ]�j e �]��d ��_
� � ^�e�]�� �` d����a d�gh���g� hb�# b�!� h �d��_�ig e�h��h���
h� �de �!� �� hb� `�^�hg �` d�_�^���� gi^b �g ʣe �a��gh�^g�
_��a��gh�^g� �d�a� ����#g�g�  �g�i ^� ����^�h���� ��_ h ��hd��h
 �^�dd��_�h���gLʤQQ [b�g� ��a� �hbdg b�!� ]��� �]�� h� �_��h�`#
g��� ^��^� � ]�hb d�����d� ��_ ���d�����d�� "�hb  �gi�hg
hb�h � � ^�de� �]�� h� hb�g� �` _� d�h���a�ghgLQ� [b�# ^�� ��g�
e �_�^h ^� _��!�g^i��  �g� ��_ � � ^�e�]�� �` �de �!��a
�^^i �^# �� e �_�^h��a ^� _��!�g^i��  �g�LQ� 
��_��a � "�# h�
 �d�_# hb� ]��^� ]�j e �]��d ^�i�_ b��e g�!� ��!�g ��_ ��gi �
hb�h ^�de����g � � ��h `�� `i� �` _�!���e��a ��" d�_�^��
h�^b����a��g ��_ hb�h b�ge�h��g ��_ _�^h� g � � ��h b�g�h��h h�
��h�a �h� ��" h�^b����a��gL \b��� �Wʬg ^�e�]���h��g h� �de �!�
g^���^� ��_ d�_�^��� � � i�_�i]h�_� hb� ��" h�^b����a#
e �g��hg h �i]���a ��_ i�e �^�_��h�_ ��a�� �ggi�gL

WWL T���	
[ [��[ ��\

��_� �d� �^�� h� h ��"� e�h���hg ^�� �� d���# ] ��a
gi�h �` hb�# � � ��ci �_ �g �  �gi�h �` �� ��_�!�_i��ʬg � 
� a���k�h���ʬg `���i � h� d��h ʣci_�^����# �^^�eh�_ gh��_� _gLʤQʝ
[� h ��" ����"g �� ��ci �_ e�h���h h� ] ��a� �d��a �hb� ^���dgR
I�J � d�_�^�� d��e �^h�^� gi�h �a���gh eb#g�^���g "b� ] ��^b
hb�� _ih# �` ^� �ʰ I�J � !�^� ��ig ���]���h# gi�h Ih#e�^���# i�_� 
hb� _�^h ��� �` UHVSRQGHDW VXSHULRUJ �a���gh b���hb ^� �
� a���k�h���g hb�h `��� h� ��gi � hb�h hb�� gh�`` ��_ �fi�ed��h
d��h � ^� h��� gh��_� _ �` ^� � �"�_ h� ��� e�h���hgʰ ��_ INJ �
e �_i^hg ���]���h# gi�h �a���gh eb� d�^�ih�^�� ��_ d�_�^��
_�!�^� ^�de����g `� _�`�^h�!� e �_i^hgL�� ��� hb �� h� h  �d�_��g
e �g��h �ggi�g "b�� �ee���_ h� d�_�^�� �W ]�^�ig� ^i  ��h h� h
��" �g ]�g�_ � �i�_ bid�� ]�b�!�� ��_ `� �g���]���h#ʡh"�
hb��ag hb�h ]��^� ]�j �W ��^�gL��

QQ Y �^�� VXSUD ��h� �P� �h ��L
Q� 6HH ʟ�i� �h ��L� VXSUD ��h� �� �h ���L
Q� ,G�
Qʝ Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �Q�L
�� ,G� �h �Q�ʠQ�L
�� 6HH &DXVH� T��
	�� �L ZTVLR �	U�� W

�L W
Z[L� bhhegRMM"""L��"L^� ����L�_iM

"�jM^�ig� ʭbhhegRMMe� d�L^^MX�ʥ�Kʧ\ʧ�ʮ Igh�h��a hb�h ^�ig�h��� �g �� ���d��h hb�h
digh ]� e �!�� �� �� ����a�_ h� h ^�g�Jʰ VHH DOVR ��!� ��hb���� 7KH $UWLILFLDO ,QWHOOLJHQFH
%ODFN %R[ DQG WKH )DLOXUH RI ,QWHQW DQG &DXVDWLRQ� N� V���L XL�L H [	TVL �ʝ�� �ʝ�ʠʝ��
�ʝP I����J Iʣʭ[ʮb� ��" �g ]i��h �� ��a�� _�^h ���g hb�h � � `�^ig�_ �� bid�� ^��_i^h�
"b�^b "b�� �ee���_ h� �W� d�# ��h `i�^h���L L L L [b� �de��^�h���g �` hb�g ���]���h# h�
i�_� gh��_ hb� _�^�g���Kd����a e �^�gg �` �W � � e �`�i�_ `� ��h��h ��_ ^�ig�h���
h�ghg� "b�^b  ��# �� �!�_��^� �` bid�� ]�b�!�� h� g�h�g`# hb�dL [b�g� h�ghg  ��# �� hb�
�]���h# h� `��_ `�^hg �g h� "b�h �g `� �g���]�� L L L L \b�� hb� �W �g � ]��^� ]�j�
`� �g���]���h# ^����h ]� e �!�� ]�^�ig� hb� ^ ��h� g � ig� g �` hb� �W "��� ��h ���" �j
��h� "b�h �``�^hg hb� �W "��� b�!�Lʤ I`��h��h�g �d�hh�_JJL
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� gh� � e�h���h d�# gi� � _�^h� `� d��e �^h�^�L�� Wh �g
�gh�d�h�_ hb�h ʣ�h ���gh OO���� �d� �^��g _�� ��^b #�� �g �
 �gi�h �` d�_�^�� �  � g L L L ʭ��_ hb�hʮ �id]� d�# ]� �g b�ab �g
ʝ�����Lʤ�N ��_�^�� d��e �^h�^� �g "b�� � _�^h� � b���hb ^� �
e �`�gg����� ��ci �g � e�h���h hb �iab ��a��a��^�L�O [b�
��a��a��h �^h � �d�gg��� d�# b�ee�� �h ��# gh�a� �� hb� _�^h� K
e�h���h  ���h���gb�eʰ �h ^�i�_ ]� �� hb� _��a��g�g �` hb� �����gg � 
���d��h� �� hb� �^hi�� h ��hd��h� � �� hb� �`h� ^� � ��_
d���a�d��h �` hb� e�h���hʬg b���hbL�P [� e �!��� �� �d��e �^h�^�
gi�h� � e�h���h digh �gh�]��gb hb�h I�J hb� eb#g�^��� �"�_ � _ih#
�` ^� � h� hb� e�h���h� I�J hb� eb#g�^��� ] ��^b�_ hb�h _ih# ��_
`����_ h� ieb��_ hb�h  �fi� �_ gh��_� _ �` ^� �� INJ hb� e�h���h
gigh����_ _�d�a�g� ��_ IOJ hb� ] ��^b �` hb� eb#g�^���ʬg _ih#
"�g hb� ^�ig� �` hb�g� _�d�a�gL�Q

T�i hg �^ �gg hb� ���h�_ Zh�h�g b�!� b��_ hb�h hb�
`� �g���]���h# �` hb�  �gi�h��a b� d �g �de� h��h ��_ ��^�gg� #
"b�� ] ��a��a � d�_�^�� d��e �^h�^� ��"gi�hL�� [big� "�hb�ih
]���a �]�� h� e �!� hb� `� �g���]���h# �` hb�  �gi�h��a b� d� hb�
e����h�`` d�# ��h ]� �]�� h� ] ��a � gi^^�gg`i� d�_�^��
d��e �^h�^� ^���dL��

Ti  ��h�#� d�gh �W d�^b���g � � g�de�# ig�_ h� �gg�gh
bid�� _�^h� g �� hb�� �!� #_�# e �^h�^�� ` �d a��� �h��a
e�h���hK �^� _ gidd� ��g h� d���h� ��a _�g��g� e �a �gg���L�ʝ W�
hb�g� g�hi�h���g� hb� _�^h� ^�� gh��� ]� b��_  �ge��g�]�� ]�^�ig�
hb�# b�!� hb� `���� g�# �� hb� h ��hd��h �` hb� e�h���hL�� V��_��a
� _�^h�  �ge��g�]�� `� hb� �iheih �` � ]��^� ]�j ��a� �hbd e�g�g
i��fi� e �]��dg �g �W �_!��^�g ��_ �g �Wʬg ʣhb�iabhgʤ ]�^�d�

�� Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �Q�L
�N 
����\ 	[ ��L� VXSUD ��h� Pʝ� �h ��� I��h� �h���g �� � �a����JL
�O :KDW LV 0HGLFDO 0DOSUDFWLFH"� ��L �ʞL �
 Y��L �W��L �[[ʬ�Z�

bhhegRMM"""L�]e��L� aM"b�hK�gKd��e �^h�^� ʭbhhegRMMe� d�L^^MN�
�KUʞ
TʮL
�P ,G�
�Q Tbi�a H ʥ���� VXSUD ��h� ��� �h Q�L
�� 6HH ʞ�!�_ U�ai��� 0HGLFDO 1HJOLJHQFH� �����\� bhhegRMM ]La#M#h�f�a

ʭbhhegRMMe� d�L^^MX���KTʲOYʮ I�je������a hb�h ʣʭ�ʮ` hb� _�^h� ʬg d�_�^�� ��a��a��^� "�g ��h �
`� �g���]��  �gi�h �` hb� e�h���hʬg b� d I^�ig�h���J� � �` hb� _�^h� ʬg d�_�^�� ��a��a��^�
�^hi���# b�_ �� _�h �d��h�� �``�^h �� hb� e�h���hʬg ^��_�h��� I_�d�a�gJ� �d�_�^��d��e �^h�^�
^���d "��� `��� gb� hʤJʰ VHH DOVRTb �gh����� gb��� H Zihh� �ʬT������� )RUHVHHDELOLW\ RI +DUP
0D\ %H 1HFHVVDU\ WR 3URYH 0HGLFDO 0DOSUDFWLFH� 
L �VW� YV�ZWTW�
� �� LM�e L ���P� �h �P
I^��^�i_��a hb�h ʣ`� �g���]���h# �` b� d �g ��h ���#  ���!��h� ]ih d�# ]� ��^�gg� #� `� � ci #
h� ^��g�_� "b�� _�h� d����a �` d�_�^�� ��a��a��^� b�g �^^i  �_ʤJL

�� U�ai��� VXSUD ��h� ��L
�ʝ 6HH [��#� ��]� h V�� #� � :D\V +HDOWK &DUH $, &RXOG +HOS 3K\VLFLDQV· :RUN�

��L �	ʞL �ZZʬ
 I�^h P� ����J� bhhegRMM"""L�d�K�gg�L� aMe �^h�^�Kd���a�d��hM_�a�h��MOK
"�#gKb���hbK^� �K��K^�i�_Kb��eKeb#g�^���gK"� � ʭbhhegRMMe� d�L^^M[[NQK�ʥʧQʮL

�� 6HH Y �^�� VXSUD ��h� �P� �h �� I��h��a hb�h "b�� �h ^�d�g h� hb� ig� �` b���hb
^�g� g�`h"� �� hb� `���� _�^�g��� �g ʣ��"�#g  �gh��a �� hb� b��_g �` hb� e �!�_� ʤJL
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d� � ^�de��jL�� Ze�^�`�^���#� _�^h� g � � b�!��a � b� _ h�d�
_�^�eb� ��a hb� ��a� �hbdg hb�h �W g#gh�dg ig� h� ^�d� h�
^��^�ig���gL�� [b�g d���g hb�h � _�^h� ^����h `� �g�� �ggi�g "�hb
hb� ��a� �hbdʬg hb�iabh e �^�gg� ��_ hb� �`� � �hg giaa�gh��� �� �
h ��hd��h � ^�i g� �` �^h���� ]�^�ig� hb� _�^h� ^����h _�h� d���
b�" hb� �W ^�d� h� �hg ^��^�ig���L

[b� _�!���ed��h ��_ ��^ ��g��a ��h �^�^# �` h�^b����a#
��_ ��a� �hbdg ^ ��h� i�^� h���h# `� _�^h� g ��_ hb� ^�i hg �g
h� "b�h hb� ^i  ��h gh��_� _ �` ^� � �gL�N 	gh�]��gb��a � gh��_� _
�` ^� � �g _�``�^i�h "b�� � d�^b��� hb�h hb���g ��_�e��_��h�#�
��_ �g a��� ���# b��_ h� ]� d� � �^^i �h� hb�� � bid��� �g �__�_
h� hb� d�jL�O [� _�g^� � "b�h �  ��g���]�� gh��_� _ �` ^� � �g `� 
� e� h�^i�� g�hi�h���� ^�i hg �`h��  ��# �� hb� �_!�^� �` �je� h
"�h��gg�gL�P \�hb h�^b����a�^�� �_!��^�g ��_ ��"  �g�� ^b ��
d�_�^���� hb� gh��_� _ �` ^� � �!��!�g h� ��^� e� �h� ��"
h�^b����a# ��_ e �^h�^�gL�Q 
� �j�de��� �� hb� �ʝ��g� d�gh���g
�� �_d���gh� ��a ���ghb�g�� ^�ig�_ � gi e �g��a �id]� �`
��ci ��g ��_ _��hbg � �i�_ hb� "� �_L�� ��gh���g hb�h �`h�� ��_
h� _��hb "� � ʣ���_�fi�h� e �e� �h��� `� ����ghb�g�� ��_
gi a� #� ���ee �e ��h� ^b��^� � �ee��^�h��� �` h�^b��fi��
���_�fi�h� e�gh�e� �h�!� ^� �� ��_ �!� _�g�Lʤ�� �ih �a� �!� 
���ghb�g��K ���h�_ _��hbg ��_ ��ci ��g �� hb� �ʝ��g ��_ hb�
�d� �^�� Z�^��h# �` ���ghb�g����a�ghg h� _�!���e ��" d�hb�_g
`� d���h� ��a �j#a�� ��!��g _i ��a gi a� #� "b�^b ^ ��h�_ �
��" gh��_� _ �` ^� � `� ���ghb�g����a�ghgL�ʝ [b�g �!� K�!��!��a

�� 6HH [�  #� VXSUD ��h� P� �h �Nʝ I��h��a hb�h g^���^� ʣgiaa�ghg hb�h ��i ��
��h"� �g � � �!��!��a �� "�#g hb�h ��h ���# d�d�^ ]ih ��g� �j^��_ hb� bid�� ] ���ʤJʰ
Zb����� [b�d�g� $UWLILFLDO ,QWHOOLJHQFH� 0HGLFDO 0DOSUDFWLFH� DQG WKH (QG RI 'HIHQVLYH
0HGLFLQH� V���L �L Y	[�W	K
���T[�LR �W�� �
V	��[V IX��L �Q� ����J� bhhegRMM ]La#M����fb
ʭbhhegRMMe� d�L^^M
[N�Kʥ�ʥXʮ Igiaa�gh��a hb�h ʣʭ�ʮg ��a� �hbdg �de �!� ��_ _�^h� g ig� hb�d
d� � `� _��a��g��a ��_ _�^�g���Kd����a� hb� h �_�h����� d��e �^h�^� ��h���g �` eb#g�^���
��a��a��^� ��_  �^���gg��gg d�# ]�^�d� b� _� h� �ee�#ʤJL

�� 6HH ��id� VXSUD ��h� Q�L
�N Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �Q�L
�O 6HH 
 ��d��� �h ��L� VXSUD ��h� ��� �h N� I�]g� !��a hb�h  �]�h�^ gi a� # ʣ^��

e� `� d g�d� h�g�g d� � fi�^��# ��_ d� � �^^i �h��# hb�� bid��gʤJʰ VHH DOVR ʥ�^b
V� ��_ �h ��L� 0DFKLQH 9LVLRQ� 0HGLFDO $,� DQG 0DOSUDFWLFH� V���L XL�L H [	TVL ʞWUL �� Q
I�� L �N� ���ʝJ� bhhegRMMc��hL��"Lb� !� _L�_iM�gg�hgM_�a�ghWd�a�gMYʞ
gMV� ��_�ʝK�NLe_`
ʭbhhegRMMe� d�L^^M\�ʧOK��ʥXʮ I��h��a hb�h ʣ]�^�ig� � ��"gi�h ��!��!��a d�_�^��
d�^b��� !�g��� "�i�_ ]� � d�hh� �` `� gh �de �gg��� "�hb �� ^��� e �^�_��h� �h �g
^b�����a��a h� e �_�^h �j�^h�# b�" � ^�i h "�i�_ b��_�� eb#g�^��� ���]���h#ʤJL

�P Z��� H Zb �!�gh�!�� VXSUD ��h� QPL
�Q ,G�ʰ Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �Q�L
�� +RZ 'RHV WKH 0HGLFDO 0DOSUDFWLFH 6WDQGDUG RI &DUH &KDQJH 2YHU 7LPH"�

UW���
 H �	ʞWUW�
� bhhegRMM"""La��d��]�_�a���L^�dMb�"K_��gKhb�Kgh��_� _K�`K^� �K
^b��a�K�!� Kh�d�M ʭbhhegRMMe� d�L^^M��UʟKN\�ʟʮL

�� �L �L ��h���b��_� ,QMXULHV $VVRFLDWHG ZLWK $QDHVWKHVLD� $ *OREDO 3HUVSHFWLYH�
ʝP ��W[L XL �
	Z[V	ZW� ʝP� ʝQʠʝ� I���PJL

�ʝ 6HH U��d�� H ��_�a��� VXSUD ��h� ��ʰ VHH DOVR $36) +LVWRU\� 0LVVLRQ DQG
9LVLRQ 6WDWHPHQWV� �
	Z[V	ZW� Y�[W	
[ Z�
	[� 
��
ʞL� bhhegRMM"""L�eg`L� aM�]�ihK
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gh��_� _ �` ^� � ^ ��h�g i�^� h���h��g `� _�^h� g ��_ d�_�^��
e �`�gg�����g �g h� "b�h hb� gh��_� _ �` ^� � "�i�_ ]� "b��
��h�a �h��a � ih���k��a ��" �W h�^b����a��g�ʝ� ��_ d�# �!��
^ ��h� � g�hi�h��� "b� � � eb#g�^��� ^�i�_ ]� b��_ ���]�� `� 
`�����a h� ig� d�_�^�� �W �� �  �!��a �h � _��a��g�gLʝ�

%� 9LFDULRXV /LDELOLW\�5HVSRQGHDW 6XSHULRU

�g � g�^��_ ^i  ��h h� h  �d�_#� hb� e�h���h d�# gi� hb�
b�ge�h�� � ^����^ `� ���]���h# i�_� UHVSRQGHDW VXSHULRULʝ� ��_� 
hb� _�^h ��� �` UHVSRQGHDW VXSHULRU� �� �de��#� �g ���]�� `� ��
�de��#��ʬg ��a��a��^� �` hb� �de��#�� "�g �^h��a "�hb�� hb�
g^�e� �` hb�� �de��#d��hLʝN [� e �!� hb�h hb� ^��_i^h �` hb�
�de��#�� `��� "�hb�� hb� g^�e� �` hb�� �de��#d��h

I�J hb� ^��_i^h digh b�!� �^^i  �_ gi]gh��h����# "�hb�� hb� h�d� ��_
ge�^� ��d�hg �ihb� �k�_ ]# hb� �de��#d��hʰ I�J hb� �de��#�� digh
b�!� ]��� d�h�!�h�_� �h ���gh e� h����#� ]# � ei e�g� h� g� !� hb�
�de��#� ʰ ��_ INJ hb� �^h digh b�!� ]��� �` � ���_ hb�h hb� �de��#��
"�g b� �_ h� e� `� dLʝO

[b�g d���g hb�h �` �� �de��#�� �g �^h��a "�hb�� hb� g^�e� �`
�de��#d��h� ��_ hb� �de��#� ^�i�_ `� �g�� hb� �de��#��ʬg
d�g^��_i^h� hb� �de��#� "�i�_ d�gh �����# ]� b��_  �ge��g�]��
`� hb� b� d hb� �de��#�� ^�ig�_LʝP

W� hb� b���hb ^� � g�hh��a� ^�i hg b�!� b��_ hb�h b�ge�h��g
��_ ^����^g � �  �ge��g�]�� `� hb� �^h���g �` hb�� _�^h� g� �!��
�` hb� _�^h� �g b� �_ �g �� ��_�e��_��h ^��h �^h� LʝQ W� :HEVWHU

�eg`Md�gg���K��_K!�g���Kgh�h�d��hgM ʭbhhegRMMe� d�L^^M[
��KP���ʮ Iʣ[b� ʭ���ghb�g��
Y�h���h Z�`�h# 
�i�_�h���ʮ "�g ��i�^b�_ �� ��h� �ʝ�P �g �� ��_�e��_��h I����"��a
� a���k�h����� �a���h# ��_ hb� ` ��_�d h� h�^��� �e���# hb� g��g�h�!� �ggi� �` ���ghb�g��
�^^�_��hgJ� ���e �`�h ^� e� �h��� "�hb hb� !�g��� L L L ʬhb�h �� e�h���h gb��� ]� b� d�_ ]#
���ghb�g��Lʬ L L L W� �ʝ�Q� hb� ʭ�d� �^�� Z�^��h# �` ���ghb�g����a�ghgʮ �_�eh�_ ��
�je��_�_ `� d ʭ�` g�`�h# d���h� ��aʮ �g � ��h����� gh��_� _� � ���_d� � gh�e `� �
d�_�^�� e �`�gg����� g�^��h# ��_ "b�^b �e�h�d�k�_ hb� ���_  ��� h���� ]# ���ghb�g����a#
�� hb� ��g^��h e�h���h g�`�h# d�!�d��hLʤJL

ʝ� 6HH Z��� H Zb �!�gh�!�� VXSUD ��h� QPL
ʝ� 6HH� H�J�� 
 ��d��� �h ��L� VXSUD ��h� ��� �h PPʠPQ I��h��a hb�h g��� �`h� hb�

��h �_i^h��� �` hb� jK �# d�^b���� eb#g�^���gʬ `���i � h� ig� hb� _�!�^� ]�^�d� ʣg� ^��� �#
��a��a��h �g h� ^��gh�hih� UHV LSVD ORTXLWXU L L L �� �]!��ig `���i � h� `����" �^^�eh�_
d�_�^�� e �^h�^�ʤ I��h� �h��� �� � �a����J Ifi�h��a \�����d XL Ti  ��� 7KH 8QZDQWHG
6XLWRU� /DZ DQG WKH 8VH RI +HDOWK &DUH 7HFKQRORJ\� LQ [V	 ��TVW
	 �[ [V	 �	ʞZWʞ	R
Z[��[	UW	Z 
�� �ZW
U [	TV
���U� W
 Y�[W	
[ T��	 ��ʝ� ��N IZh����# X��� ���g� H
��^b��� ���]� �_gL� �ʝ�OJJJL

ʝ� Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �Q�L
ʝN 7RUW /LDELOLW\ %DVLFV� 6WULFW� 9LFDULRXV� DQG -RLQW /LDELOLW\� W
TLT���

bhhegRMM"""L��^L^�dM� h�^��gM�ʝʝʝM��M�PNʝQLbhd� ʭbhhegRMMe� d�L^^M	��YK��ʞVʮL
ʝO ,G�
ʝP 6HH LG�ʰ ʞ�!�_ U�ai��� &DQ DQ (PSOR\HU %H /LDEOH IRU 3HUVRQDO ,QMXU\"�

��\�	�ZLT��� bhhegRMM"""L��"#� gL^�dM��a��K��`�Me� g����K��ci #M��h �_i^h���Kh�Ke� g����K
��ci #K��"M^��K��K�de��#� K]�K���]��K`� Ke� g����K��ci #Lbhd� I��gh !�g�h�_ ʞ�^L N�� ����JL

ʝQ 6HH� H�J�� \�]gh� !L TʞW W�_L� ��T� ʝ�� 
LN_ P�O� P�P� P�� I�hb T� L ���ʝJL
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Y� &', ,QGLDQD� //&� � e�h���h ��_ b� big]��_ gi�_ �
 �_����a# _��a��gh�^ �d�a��a `�^���h#� ����a��a hb�h hb� `�^���h#
"�g ���]�� `� hb� ^��_i^h �` �hg  �_����a�gh� �� ��_�e��_��h
^��h �^h� � "b� b�_  �!��"�_ hb� e�h���hʬg g^��g ��_ ��a��a��h�#
`����_ h� _��a��g� hb� e�h���hʬg ^��^� �!�� hb�iab b� g^��g
gb�"�_ � d�ggLʝ� [b� Z�!��hb T� ^i�h b��_ hb�h hb� `�^h hb�h hb�
 �_����a�gh "�g �� ��_�e��_��h ^��h �^h� _�_ ��h gb���_ hb�
�d�a��a `�^���h# ` �d ]���a b��_  �ge��g�]�� `� hb�  �_����a�ghʬg
^��_i^hLʝ� [b� ^�i h �je�����_ hb�h � b�ge�h��� ^����^� � b���hb
^� � ^��h� ^�i�_ ]� b��_ ���]�� `� �� ��_�e��_��h ^��h �^h� ʬg
^��_i^h ]�^�ig� e�h���hg ]����!� hb�h �h �g �^hi���# hb� b�ge�h��
� �hg _�^h� g ��_ gh�`` hb�h � � e �!�_��a hb� ^� �Lʝʝ

� ^�i hʬg ��h� e �h�h��� �` hb� _�^h ��� �` UHVSRQGHDW
VXSHULRU d�# b�!� g� ��ig ^��g�fi��^�g "b�� � b�ge�h�� �g
_�^�_��a "b�hb� h� ei ^b�g� �W �fi�ed��hL � b�ge�h��ʬg  �g�
�!� g��� d�# e �!��h �h ` �d �_�eh��a ��" h�^b����a��g �` �h
hb���g hb�h �h "��� `��h hb� ]��� `� d�gh���gL��� Z��^� hb� b�ge�h��
b�g � _ih# "b�� ]i#��a h�^b����a# h� ��gi � �hg �``�^�^# �g "���
�g ��gi ��a hb�h gh�`` � � e �e� �# h ����_ �� b�" h� b��_��
��_ ig� hb�h h�^b����a#���� hb� _�^h ��� �` UHVSRQGHDW VXSHULRU
^�i�_ ^ ��h� �� ��!� ��d��h "b� � b�ge�h��g ��_ ^����^g � �
b�g�h��h h� ��!�gh �� ��" h�^b����a��g `� `�� �` ^�gh�#
��h�a�h���L 
� �j�de��� ��hb�iab hb� _� ���^�  �]�h "�g
ʣ_�g�a��_ h� �de �!� ^�de��j� d���d���# ��!�g�!� gi a� ��g ]#
e �!�_��a gi a���g "�hb d� � e �^�g��� ��_ e�h���hg "�hb
 �_i^�_  �^�!� # h�d�g�ʤ �hg d��i`�^hi � � W�hi�h�!� Zi a�^���
W�^L� �d�gg�_ ��d�gh ��� bi�_ �_ ^���dg `� ^�de��^�h���g

ʝ� ,G� �h P�Oʠ�PL
ʝ� ,G� �h P��ʠ��L
ʝʝ ,G� �h P��ʰ VHH �	Z[�[	�	
[ IZ	T�
ʞJ �
 [��[Z ʷ O�ʝ I��L �L W
Z[L �ʝQPJ

Iʣ��� "b� �de��#g �� ��_�e��_��h ^��h �^h� h� e� `� d g� !�^�g `� ���hb� "b�^b � �
�^^�eh�_ �� hb�  ��g���]�� ]����` hb�h hb� g� !�^�g � � ]���a  ��_� �_ ]# hb� �de��#� � 
]# b�g g� !��hg� �g gi]c�^h h� ���]���h# `� eb#g�^�� b� d ^�ig�_ ]# hb� ��a��a��^� �` hb�
^��h �^h� �� giee�#��a gi^b g� !�^�g� h� hb� g�d� �jh��h �g hb�iab hb� �de��#� "� �
giee�#��a hb�d b�dg��` � ]# b�g g� !��hgLʤJL

��� 6HH ʞ��hg^b�� VXSUD ��h� �� Iʣ\b# _��g b���hb^� � h��� g� ���a h� ����!�h�ʢ
��!�g g��_ e� h �` �h b�g h� _� "�hb hb� d��_g�h �` hb� ��_igh # ��_ �` eb#g�^���gL ��gh
��h �e ���i g � � "�����a h� h��� e���h# �`  �g�gL ʞ�^h� g� �� hb� �hb� b��_� � �  �g�K
�!� g�L [b�#ʬ � h�iabh ��h h� `���� �g �h d�# ] ��a b� d h� � e�h���hLʤJʰ � ��� �i�hk� �
5HDVRQV :K\ 0HGLFDO 'HYLFH ,QQRYDWLRQ LV 6R 7RXJK� �	ʞL ʞ	�WT	 H ʞW�U
�Z[WT W
ʞ�ZL
I�e L O� ���QJ� bhhegRMM"""Ld__�������L^�dM _MPK ��g��gK"b#Kd�_�^��K_�!�^�K����!�h���K
g�Kh�iab ʭbhhegRMMe� d�L^^MZ��YK����ʮ Iʣ[b� ^i�hi � �� hb� ���h�_ Zh�h�g �g  ���h�!��#
��h�a��ig "b�� ^�de� �_ "�hb hb�h �` d��# �hb� _�!���e�_ ��h���gL ʯW� �i g�^��h#� "�
h��_ h� "�  # d� � �]�ih ������a ��� e�h���h hb�� "� _� �]�ih g�!��a hb�ig��_g�ʬ ��hh��
g�#g�  �`�  ��a h� hb� `�^h hb�h hb� � �g �`h�� ��hh�� �hh��h��� a�!�� h� hb� �� a� �id]� �`
_�!�^�g hb�h "� � �g hb�# � � ��h��_�_LʤJL

��� 6HH Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �Q�L
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 ��a��a ` �d ʣ���^h �^�� ]i �g h� � a�� _�d�a� ��_ _��hbLʤ���
[b�g� �ggi�g ��_ hb� ^�de��# h�  �g� !� GQ� d������ �� ���O h�
g�hh�� ��d�gh hb �� hb�ig��_ ^���dgL��N [b� d�gh���g d�_� ]#
hb� _� ���^�  �]�h ��g� ��_ h� ^���dg �a���gh hb� b�ge�h��g
hb�dg��!�g� "b�^b  �gi�h�_ �� g�hh��d��hg "�hb e�h���hg
�``�^h�_ ]# hb� _�!�^�ʬg gi a�^�� d�gh���gL��O [b�g� h#e�g �`
d�gh���g ��_ gi]g�fi��h ��h�a�h��� ^�i�_ b�!� e�h��h����#
e �`�i�_ �``�^hg �� b�ge�h�� e �^h�^�gL ʞ�^h� g ��_ hb� d�_�^��
��_igh # � � h �_�h������# ���"� `� ]���a  �g�K�!� g� ��_ g��"
h� ��h�a �h� h�^b����a��gL��P W� hi �� hb�  �g� �!� g��� _i� h�
`�� �` ��h�a�h��� ^�i�_ b��h hb� �_!��^�d��h ��_ ^ ��h��� �`
 �!��ih���� # d�_�^�� h�^b����a��gL��Q

&� 3URGXFWV /LDELOLW\


�����#� hb� e�h���h d�# gi� hb� d��i`�^hi � g `� 
e �_i^hg ���]���h#L��� Y �_i^hg ���]���h# ʣ �`� g h� hb� ���]���h# �`
��# � ��� e� h��g ����a hb� ^b��� �` d��i`�^hi � �` ��# e �_i^h
`� _�d�a� ^�ig�_ ]# hb�h e �_i^hLʤ��� W� � e �_i^hg ���]���h#
^�g�� hb� ��ci �_ e� h# ʣdigh e �!� hb�h hb� e �_i^h hb�h ^�ig�_

��� ʟ �gh�� T�deh���'D 9LQFL 5RERWLF 6XUJHU\ /DZVXLWV� ʞ��U\�[TV I�� L N��
����J� bhhegRMM"""L_ ia"�h^bL^�dM_�!��^�Kgi a� #M��"gi�hgM ʭbhhegRMMe� d�L^^M�	�[KʧO�NʮL

��N ,G�
��O 6HH� H�J�� 7HUHVD +HUVKH\� HW DO� Y� ,QWXLWLYH 6XUJLFDO� ,QF�� HW DO�� ��\ʥW���R

�	U�� 
	\Z� bhheRMM��"k����L^�dM]��aMh� �g�Kb� gb�#K�hK��K!K��hi�h�!�Kgi a�^��K��^K�hK��M
ʭbhhegRMMe� d�L^^M
�T�Kʟ��ʟʮ Ie �g��h��a e ���d��� # ^�i h  i���a �� ^�g� "b� �
e����h�`` gi�_ hb� d��i`�^hi � �` hb� _� ���^� _�!�^� �`h� gi��a ��_  ��^b��a
g�hh��d��h "�hb hb� b�ge�h�� "b� � gb�  �^��!�_ hb� �e� �h���JL

��P 6HH X�� ���_��eb� :K\ +HDOWKFDUH /HDGHUV 0XVW 7DNH 5LVNV DQG 1RW +DYH
5HJUHWV� V	��[VT��	 W

���[W�
� I�^hL �ʝ� ����J� bhhegRMM ]La#M���gN!
ʭbhhegRMMe� d�L^^MPʝ��KOʧ��ʮ IʣW� b���hb^� �� eb#g�^���g � � h ����_ h� `����" e �h�^��g�
ig� �!�_��^�K]�g�_ d�_�^���� gh��_� _�k� e �^�gg�g ��_ ���d���h� !� ��h���L ��#
!� ��h��� �� ^� � _���!� # hb�h  �gi�hg �� � ]�_ �ih^�d� ��^ ��g�g hb�  �g� �` d��e �^h�^�
��h�a�h���L L L L Whʬg �� gi e �g� hb�h hb� ^i�hi � `� b���hb^� � �g ��� hb�h �g �!� g� h�
h����a  �g�L Wh ���# d���g g��g� "b�� #�i � � _�����a "�hb e�h���hgʬ ��!�gL V�gh� �^���#�
hb� � b�!� ]��� �� �ih��hg `� eb#g�^���g� ^����^���g ��_ �de��#��g h� ] ��a `� hb hb�� 
�_��g �� b�" h� �de �!� ^� � _���!� #LʤJL

��Q 6HH ��# Zd#hb�� :K\ &KDQJLQJ +HDOWK &DUH ,V +DUG� 
���	Z I
�]L �O�
���O� ��R�� Y�J� bhhegRMM"""L`� ]�gL^�dMg�h�gM �#gd#hb�M���OM��M�OM"b#K^b��a��aK
b���hbK^� �K�gKb� _Mʢgbʳ�]���ʝ]_O`�] ʭbhhegRMMe� d�L^^MʟX�ʞKʞZO�ʮ IʣWh �g �� gi e �g�
hb�h eb#g�^���g � � ^��_�h����_ ]# �_i^�h��� ��_ h �����a h� d���d�k�  �g�L �`h� ����
h #��a i�e �!�� hb��ag �� hb� _���!� # �` ^� � ^�� hb�� �h�^���# ���_ h� gi``� ��a ��_ ��gg
�` ��`� �` hb��ag _��ʬh a� "���L [b�g �ee ��^b d�# ]� ]���`�^��� �� hb� d�d��h "b�� ^� ��a
`� � e�h���h� ]ih �h ��g� d�# ���_ h�  �g�gh��^� h� ^b��a� �``� hg �� b���hb ^� � _���!� #LʤJL

��� Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �Q�ʰ VHH 	hb�� �� ���5RERW�6XUJHU\
)LUP IURP 6XQQ\YDOH )DFLQJ /DZVXLWV� 5HSRUWV RI 'HDWK DQG ,QMXU\� �	�T���
	\Z I�^hL
��� ����� ʝROP ��J� bhhegRMM"""Ld� ^i #��"gL^�dM����M��M��M �]�hKgi a� #K`� dK` �dK
gi��#!���K`�^��aK��"gi�hgK �e� hgK�`K_��hbK��_K��ci #M ʭbhhegRMMe� d�L^^MU\��Kʥ�OQʮL

��� 3URGXFWV /LDELOLW\� T��
	�� �L ZTVLR �	U�� W

�L W
Z[L�
bhhegRMM"""L��"L^� ����L�_iM"�jMe �_i^hgʴ���]���h# ʭbhhegRMMe� d�L^^M�N
�Kʥ�QʥʮL
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��ci # "�g _�`�^h�!� ��_ hb�h hb� _�`�^h d�_� hb� e �_i^h
i� ��g���]�# ʭ��_ ��b� ��h�#ʮ _��a� �igLʤ��ʝ

[b �� ���_g �` _�`�^hg d�#  �gi�h �� � e �_i^hg ���]���h#
�^h���R I�J _�g�a� _�`�^hg� I�J d��i`�^hi ��a _�`�^hg� ��_ INJ
d� ��h��a _�`�^hgL��� ʞ�g�a� _�`�^hg � � ]i��h ��h� hb� _�g�a� �` hb�
_�!�^� � e �_i^hL��� [b�g� � � _�`�^hg hb�h �j�gh ]�`� �
d��i`�^hi ��a �!�� �^^i g� ��_ "b��� hb� _�`�^h d�# ����" hb�
_�!�^� h� ^��h��i� h� g� !� �hg ei e�g�� �h �g ��!� hb���gg ��b� ��h�#
��_ i� ��g���]�# _��a� �igʡ`� �j�de��� ^���eb���g hb�h � �
_�g�a��_ "�hb ]�hh� ��g hb�h �!� b��h ��_ ^�i�_ ^�h^b `� �L���
���i`�^hi ��a _�`�^hg � � _�`�^hg hb�h � �g� �� e �_i^h��� � 
�gg�d]�#L��N 
�h ��� e �_i^hg � � �``�^h�_ʰ �h �g igi���# ��d�h�_ h� �
`�" e �_i^hg��Oʡ`� �j�de��� � ^� hb�h "�g d��i`�^hi �_ "�hb �
����# a�g h���L��P �� ��h��a _�`�^hg � � _�`�^hg �� hb�"�# � e �_i^h
�g d� ��h�_� gi^b �g ]# b�!��a �de �e� � ��gi``�^���h ��]����a � 
��gh i^h���g� � ���_�fi�h� g�`�h# "� ���ag �]�ih ��h��h _��a� g �`
hb� e �_i^h��Qʡ`� �j�de��� �_!� h�g��a � e �_i^h �g ʣ��abh
^�a� �hh�gʤ ]ih `�����a h� "� � ^��gid� g hb�h hb�# � � ��h ��# ��gg
_��a� �ig hb�� h �_�h����� ^�a� �hh�g� _�ge�h� hb�� ��d�L���

Y �_i^hg ���]���h# ��_ hb� _�`�^hg _�g^ �]�_ �]�!� �ee�# ���#
h� e �_i^hg� ��h g� !�^�gL��� [b�g _�gh��^h��� d�# b�!� �de��^�h���g
`� �W ]�^�ig� g�`h"� �d�# ]� ^�h�a� �k�_ �g � g� !�^��  �hb� hb��
� e �_i^hL��ʝ [b�g �g �ge�^����# h i� `� ei ��# g�`h"� �K]�g�_ �W� �g

��ʝ :KDW LV 3URGXFW /LDELOLW\"� VXSUD ��h� �Nʰ VHH DOVR 'DQJHURXV 3URGXFWV�
�	U����[TV� bhhegRMM"""L��a��d�h^bL^�dM��"K��] � #M� h�^��M_��a� �igKe �_i^hgLbhd�
ʭbhhegRMMe� d�L^^M�\��KZ
��ʮ Iʣ� e �_i^h ^�� ^��h��� � d��i`�^hi ��a _�`�^h "�hb�ih
]���a _�`�^h�!� �� _�g�a�L Zi^b e �_i^hg ^�� ]� g�K^����_ ʯ��b� ��h�# _��a� �igʬ e �_i^hgLʤ ��
�j�de�� ^�i�_ ]� � ^b�d�^�� gi^b �g �dd����R ʣʭ�ʮ� �dd���� e �_i^h d�# ]� e �e� �#
_�g�a��_L V�"�!� � �h d�# ]� _�`�^h�!��# d��i`�^hi �_L [b� e �_i^h ^��h���� d�# b�!� �
^ �^� hb�h ^�ig�g �dd���� h� ge���� ��ci ��a � ^��gid� L V� �� hb� d��i`�^hi � ^�� ]� b��_
���]�� `� � d��i`�^hi ��a _�`�^hLʤJL

��� :KDW LV 3URGXFW /LDELOLW\"� VXSUD ��h� �NL
��� 3URGXFWV /LDELOLW\� VXSUD ��h� ���L
��� ,G�ʰ 'DQJHURXV 3URGXFWV� VXSUD ��h� ��ʝL
��N 3URGXFWV /LDELOLW\� VXSUD ��h� ���L
��O ,G�
��P 6HH 3URGXFW /LDELOLW\ IRU 'HIHFWLYH 'HVLJQ� 3DUW �� ��\ZV	�
 	ʞ�TL �	ʞW��

bhhegRMM��"gb��`L^�dMgb� h!�_��g^��h��h!��"Me �_i^hK���]���h#K`� K_�`�^h�!�K_�g�a�Ke� hK�M
ʭbhhegRMMe� d�L^^M�UʞYK�ʧ�TʮL

��Q 3URGXFWV /LDELOLW\� VXSUD ��h� ���L
��� ʟ����hb ��gg� /LDELOLW\ IRU :KDW <RX 6D\ DQG :KDW <RX 'RQ·W 6D\�

W
KV��Z	 ʞ	
L ʲL� 
��� ����� �h NO� NOL
��� 6HH ʟ� �� �L Tb�a��K
�`� �� �� $P , DQ $OJRULWKP RU D 3URGXFW" :KHQ 3URGXFWV

/LDELOLW\ 6KRXOG $SSO\ WR $OJRULWKPLF 'HFLVLRQ�0DNHUV� N� Z[�
L�LHY��ʬ��	�L Q�� �N I���ʝJʰ
X�d�g�L��^��*XHVW 3RVW³,V$UWLILFLDO ,QWHOOLJHQFH D ´3URGXFWµ" 7KH7KLUG&LUFXLW 6D\V� ´1R�µ�
ʞ��UHʞ	�WT	�L I�� L ��� ����J� bhhegRMM ]La#Mi�b �] ʭbhhegRMMe� d�L^^MN�	
K\ʥPPʮL

��ʝ 6HH��^�� VXSUD ��h� ��� I�je������a hb�h hb� ��gh�h�d��h I[b� _J �` [� hg _�`���g
� e �_i^h �g ʣʯh��a�]�� e� g���� e �e� h# _�gh �]ih�_ ^�dd� ^����# `� ig� � ^��gideh���ʬ � 
��# ʯʭ�ʮhb� �h�dʭ ʮ ʬ "b�g� ʯ̂ ��h�jh �` L L L _�gh �]ih��� ��_ ig� �g gi``�^���h�# �����a�ig h� ʭhb�hʮ
�` h��a�]�� e� g���� e �e� h#ʬʤ I��h� �h���g �� � �a����J Ifi�h��a��_a� g !LTb �gh���
�L �ʝK�Q�Q�
���� \� ʱ���ʝ�NN� �h ʱ� IN_ T� L ����JJJL [b� � h�^�� ��h�g hb�h ʣ^�i hg � � �����# h� �ee�#
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�ee�g�_ h� �W "�hbd�^b���^�� �  �]�h�^ ^�de����hg hb�h b�ig� hb�
g�`h"� � ��_� �g gi^b� d�# ]� _��d�_ � e �_i^hL���

� fi�gh��� hb�h ^�i hg digh a �ee�� "�hb �g "b�hb� �W �g �
e �_i^h � � g� !�^�L��� \b��� hb� � b�!� ��h ]��� d�_�^�� �W ^�g�g
]�`� � hb� Zie �d� T�i h hb�h b�!� �__ �gg�_ hb�g �ggi�� ��"� 
^�i hg b�!�  i��_ hb�h �W �� �hb� g�^h� g �g ��h � e �_i^hL��� ��_
]�^�ig� ��a� �hbdg � � h#e�^���# ^��g�_� �_ � ʣg� !�^��ʤ g�!� ��
^�i hg b�!� ��h gi]c�^h�_ hb�d h� hb� e �_i^hg ���]���h#
` �d�"� �L��N T�i hg b�!� ]��� e� h�^i�� �# b�g�h��h �� �ee�#��a
e �_i^hg ���]���h# h���hg h� g�hi�h���g _�����a "�hb b���hb ^� �
g�`h"� ����O e� b�eg h� ��^�i �a� ����!�h��� ��__�!���ed��h �� hb�
b���hb ^� � `���_L W���!�h��� �� b���hb ^� � �g �de� h��h� ��_ hb� �
�g �� _�i]h hb�h ��a� �hbdg � � ig�`i� �� e �!�_��a fi�^� ��_ ^b��e
����#g�g� "b�^b ^�� b��e "�hb e�h���h ^� �L��P

	!�� �` d�_�^�� �W "�g ^��gg�`��_ �g � e �_i^h� � d�gh���
]�g�_ �� ^��^i��h���g �� hb� ��a� �hbd hb�h �h _�!���e�_ ]#
ʣ��� ���aʤ "�i�_ e �g��h `� �g���]���h# �ggi�g "b�� ] ��a��a �
e �_i^hg ���]���h# ^���dL��Q ��^�ig� �W ��a� �hbdg � � ^��gh��h�#
��� ���a h� e� `� d ��" `i�^h���g ��_ ^�� �  �!� �h _�^�g���g
]�#��_ hb�g� �` �hg � �a���� e �a �dd�_ ��a� �hbd� ^�de����g d�#
]� �]�� ʣh� _�^id��h ��_ e �!� hb�h � `i�^h��� "�g e� `� d�_ � �
_�^�g��� "�g d�_� �g �  �gi�h �`  ��g���]�� e �a �dd��a hb�h d�h
hb��K^i  ��h ��_igh # gh��_� _g � ]�gh e �^h�^�gLʤ��� 
� hb�g g�d�
 ��g��� ^�de����g d�# ]� �]�� h� ig� hb� _�`��g� hb�h hb� b� d
ʣ"�g ��h  ��g���]�# `� �g���]�� �h hb� h�d�ʤ hb� ��a� �hbd "�g
^�_�_L��� [b�g �g hb� g�d� `� �g���]���h# e �]��d hb�hd���gd�_�^��
d��e �^h�^� ^���dg_�``�^i�h h� e �!�L��ʝ ��ai��h���gd�#��g� e �!��h
e� h��g ` �d _�h� d����a `�i�h ]# ��d�h��a hb� �_d�gg�]���h# �`

h �_�h����� e �_i^h ���]���h# e ��^�e��g h��W��_ `��_ hb�h�W �g ��h� ʯe �_i^hʬ"�hb�� hb�d�����a
�` hb� ��gh�h�d��h I[b� _J �` [� hgLʤ ,G�[b� � h�^�� a��g �� h� �je���� hb�h ʣ^�i hg `����"��a ʭhb�
[b� _ T� ^i�h  i���a �� 5RGJHUV Y� &KULVWLHʮ � � �����# h� b��_ hb�h �W �g ��h gi]c�^h h� gh �^h
���]���h# ^���dgLʤ Wh �g �de� h��h h� ��h� hb�h 5RGJHUV �g ��h ]��_��a e �^�_��h �� hb� [b� _
T� ^i�hL 6HH��_a� g !L Tb �gh��� �ʝP 
L �eeʬj ���� ��� IN_ T� L ����JL

��� 6HH X���g ʞ�#� VXSUD ��h� �� Iʣ��_� hb� ���`� d T�dd� ^��� T�_�� d�ggK
e �_i^�_� �``Khb�Kgb��` g�`h"� � �g � ʯa��_�ʬ ]ih g�`h"� � ge�^�`�^���# _�g�a��_ `� � ^igh�d� �g �
g� !�^�L Z�d� ^�i hg _�gh��ai�gb ]�h"��� hb� hb��a ^��h�����a hb� g�`h"� � I� e �_i^hJ ��_
��`� d�h��� e �_i^�_ ]# g�`h"� � I��h � e �_i^hJLʤJL

��� 6HH LG�
��� 6HH� H�J�� ��^�� VXSUD ��h� ��� I ʣ�� �� ^b P� ����� hb� T�i h �` �ee���g `� hb�

[b� _ T� ^i�h b��_ �� 5RGJHUV Y� &KULVWLH� hb�h �� ��a� �hbd�^ e �h ���  �g� �gg�ggd��h� "b�^b
ig�g � ʯdi�h�`�^h�  �g� �gh�d�h��� d�_���ʬ h� �gg�gg "b�hb� � ^ �d���� _�`��_��h gb�i�_ ]�
 ����g�_ e��_��a h ���� "�g ��h � ʯe �_i^hʬ i�_� hb� 
�" X� g�# Y �_i^hg ���]���h# �^hʤJL

��N 6HH Tb�a��K
�`� �� �� VXSUD ��h� ���� �h �NL
��O Y �^�� VXSUD ��h� �P� �h ��L
��P 6HH LG�
��Q 6HH X���g ʞ�#� VXSUD ��h� ��L
��� ,G�
��� ,G�
��ʝ 6HH VXSUD Z�^h��� WWL�L
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^� h��� _�h���N� ����"��a � d��i`�^hi � h� �g^�e� � e �_i^hg
���]���h# ^���d]�^�ig� hb�  �gi�h"�g��h `� �g���]�� �h hb� h�d� hb�#
^ ��h�_ hb� ��a� �hbd� ��_ hb� ��a� �hbd "�g h�� ^�de��j h�
�_�fi�h��# �gg�a� `�i�h h� hb� e �a �dd� L


�����#� �!�� �` � ^�i h b��_g hb�h d�_�^�� �W fi���`��g �g �
e �_i^h� hb� d��i`�^hi � d�# ]� �]�� h� ��!��� hb� ��� ��_
��h� d�_�� # _�^h ��� �g � _�`��g� h� ���]���h#L�N� ��_� hb� ��� ��_
��h� d�_�� # _�^h ���� hb� d��i`�^hi � �` hb� e �_i^h _��g ��h
b�!� � _� �^h _ih# h� hb� e�h���h ]�^�ig� hb� eb#g�^��� ig��a hb�
e �_i^h�  �hb� hb�� hb� e�h���h� �g ^��g�_� �_ h� ]� hb� ��_
^��gid� �` hb� d�_�^�� _�!�^�L�N� �g hb� ��_ ^��gid� g� hb�
eb#g�^���g � � ʣ�� hb� ]�gh e�g�h��� h� "��ab hb�  �g�g �a���gh hb�
e�gg�]�� ]���`�hg �` ig��a hb� _�!�^��ʤ ��_ hb� �`� � b�!� � _ih# h�
��`� d hb� e�h���h �` ��� hb�  �g�g ��_ g�_� �``�^hgL�NN [b�g ����"g
d��i`�^hi � g h� �g^�e� ��# e�h��h��� ���]���h# `� d� ��h��a _�`�^hg
]�^�ig�� �` � eb#g�^��� gi]g�fi��h�# `���g h� e �e� �# "� � � e�h���h
��_ �_�fi�h��# _�g^��g� hb�  �g�g ��_ ]���`�hg �gg�^��h�_ "�hb hb�
e �_i^h� �h �g hb� eb#g�^��� "b� "��� `�^� ���]���h#L�NO

[b� ��� ��_ ��h� d�_�� # _�^h ��� e��^�g � ��h �` e �ggi � ��
_�^h� g h� "��ab hb�  �g�g �` ig��a e� h�^i�� �WL�NP W` hb� _�^h� 
_�h� d���g hb�h ʣhb� `� �g���]��  �g�g �` � e �_i^h � � b�ab� hb��
`� �g���]�� ]���`�hg�ʤ hb� _�^h� d�# `��� �]��a�h�_ h� ]#e�gg ig� �`
hb� e �_i^h h� �!��_ ���]���h#L�NQ W` hb� _�^h� _��g e �^��_ _�ge�h�
b�!��a ���"��_a� hb�  �g�g� hb�� i�_� hb� ��� ��_ ��h� d�_�� #
_�^h ���� hb� _�^h� "��� ]� ���]�� `� ��#  �gi�h��a b� dgL�N� [b�g
d���g hb�h eb#g�^���g ���_ h� ]� !�a����h �� ��`� d��a hb�� e�h���hg
�]�ih ��� �` hb� e�h��h��� �``�^hg ��_  �g�g �gg�^��h�_ "�hb hb� ig� �`
d�_�^�� �W _�!�^�gL�N�

�N� 6HH X���g ʞ�#� VXSUD ��h� ��L
�N� 6HH Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �Q�L
�N� ,G�
�NN ,G� Ifi�h��a X�gg�^� ZL ������� T�dd��h� )URP -HRSDUG\� WR -DXQGLFH� 7KH

0HGLFDO /LDELOLW\ ,PSOLFDWLRQV RI 'U� :DWVRQ DQG 2WKHU $UWLILFLDO ,QWHOOLJHQFH 6\VWHPV� �N
��L �L �	�L ��Oʝ� ��Oʝʠ�ʝ I���NJJL

�NO Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �Q�ʰ VHH� H�J�� X�g�� Viga��� 3URGXFW
/LDELOLW\ 6XLWV ,QYROYLQJ 'UXJ RU 'HYLFH 0DQXIDFWXUHUV DQG 3K\VLFLDQV� 7KH /HDUQHG
,QWHUPHGLDU\ 'RFWULQH DQG WKH 3K\VLFLDQ·V 'XW\ WR :DUQ� ��� ��L �	ʞL O��� O��ʠ�ʝ I���OJ
I_�g^ �]��a b�" Y`�k� ��_ Z�� �� gi^^�gg`i��# ig�_ hb� ��� ��_ ��h� d�_�� # _�`��g� h� �!��_
���]���h# "b�� � d�� gi�_ hb� _ ia d��i`�^hi � g `� ��ci ��g gigh����_ _i ��a gb�i�_� e���
h ��hd��h �g hb� ]i _�� "�g �� hb� eb#g�^��� h� "� � hb�d�� �` ��# e�h��h��� g�_� �``�^hgJL

�NP ��^�ig� `���i � h� _� g� "�i�_ ����" � e �_i^h _�!���e� h� �gg� h hb� _�`��g� �`
hb� ��� ��_ ��h� d�_�� # _�^h ���L 6HHViga��� VXSUD ��h� �NO� �h O��ʠ�ʝL

�NQ 6HH Z��� H Zb �!�gh�!�� VXSUD ��h� QPL
�N� ,G�
�N� 6HH Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �Q� Iʣ[b� eb#g�^��� �g ��_

^��gid� d���g hb�h d��i`�^hi � g d�# `i�`��� hb�� _ih# h� "� � �]�ih hb� e�h��h���
_��a� g �` hb�� e �_i^hg ]# e �!�_��a "� ���ag h� hb� eb#g�^���g "b� "��� ]� ig��a hb�dL W`
� eb#g�^��� gi]g�fi��h�# `���g h� e �e� �# "� � � e�h���h ��_ �_�fi�h��# _�g^��g� hb�  �g�g
��_ ]���`�hg �gg�^��h�_ "�hb hb� e �_i^h� �h �g hb� eb#g�^��� "b� "��� `�^� ���]���h#LʤJL
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'� $SSO\LQJ $, WR &XUUHQW 7RUW /DZ

��� �` hb� d�c� e �]��dg "�hb hb� ^i  ��h h� h  �a�d�
�g hb�h �h "�g ]i��h "�hb bid��g �� d��_ ��_ d�# ]� b� _ h�
�ee�# h� ���g��h���h ]���agL�Nʝ ��� �` hb� d��� b� _gb�eg �`
�ee�#��a ^i  ��h h� h _�^h ���g �g hb� `� �g���]���h# ���d��hL�O� Wh
�g ��d�gh ʣ�de�gg�]�� `� hb� ^ ��h� g �` �W h� `� �g�� "b�h hb�
�^h���g �` �W "��� ]�� ��^� �h �g ] �iabh h� ig�Lʤ�O� [b�g d���g �h
�g ��h ���# b� _ h� b��_ _�!���e� g ���]�� i�_� ^i  ��h h� h ��"�
]ih �h d�abh ]� �  �h�����L�O�

�W �g ��g� ]�^�d��a d� � �ih���d�ig��ON "b�^b "��� d���
!�^� ��ig ���]���h# _�^h ���g b� _ h� ��`� ^� ]�^�ig� �` hb� b�ge�h��ʬg
��^� �` ^��h �� �!� hb� �^h���g �` hb� �W g#gh�dgL�OO 
�����#�
��a� �hbdg "��� d�gh �����# ]� ^��g�_� �_ g� !�^� ��_ hbig "�i�_
��h ]� gi]c�^h h� � e �_i^hg ���]���h# gi�h `� `�����a h� ]� _��d�_ �
e �_i^h i�_� hb� ��"L�OP [b�g ^��gg�`�^�h��� ^�� e �!��h ��ci �_
e�h���hg ` �d g�����a  �_ �gg "b�� ��ci ��g �^^i � ��_ ^�� _� �^h�#
�de�^h e�h���hgʬ ^�de��g�h��� `� hb�� ��ci ��gL�OQ Y �_i^hg
���]���h# ��g� b�g hb� e�h��h��� h� _�g��^��h�!�k� e �a �dd� g ��_
��a���� g� "b�^bd�abh �� hi �  �_i^� hb� e�h��h��� e�g�h�!� �de�^h
hb�h d�_�^�� �W b�g �� g�^��h#L�O� [b� �`� �� � ��" �ee ��^b d�#
]� ��^�gg� # h� ��gi � �fi�h# `� ���L

WWWL �
 W
[	�
�[W�
�� Z���[W�
R 	���Y	�
 �
W�
� �W�
�
ʞ Y	�Z�
V��ʞ

W� 
�] i� # ����� hb� 	i �e��� Y� ���d��h e �g��h�_ �
 �g��ih��� h� hb� 	i �e��� T�dd�gg��� hb�h e �e�g�_ a ��h��a ʣ�

�Nʝ 6HH Z��� H Zb �!�gh�!�� VXSUD ��h� QPL
�O� ,G�
�O� ,G�
�O� ,G�
�ON Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �QNL
�OO 6HH Z��� H Zb �!�gh�!�� VXSUD ��h� QPL
�OP 6HH Y �^�� VXSUD ��h� �P� �h �� I`��_��a hb�h ʣ^�i hg b�!� ]���  ��i^h��h h�

�jh��_ � �ee�# e �_i^h ���]���h# hb�� ��g h� g�`h"� � _�!���e� g� ��_ �!�� d� �
 ��i^h��h �� hb� ^��h�jh �` b���hb^� � g�`h"� �ʤJL

�OQ 6HH Z��� H Zb �!�gh�!�� VXSUD ��h� QP� �h OL
�O� 6HH ��hhb�" �L Z^b� � � 2I :LOG %HDVWV DQG 'LJLWDO $QDORJXHV� 7KH /HJDO

6WDWXV RI $XWRQRPRXV 6\VWHPV� �ʝ 
	�L �LXL �Pʝ� ��� I����J IʣWde�g��a hb�  i��g �`
e �_i^hg ���]���h# �� �LWL "�i�_ _�g^�i �a� ����!�h��� ��_ ^ ��h�!� �ee��^�h���g �` ��"
�LWL h�^b����a��gL [b� _�g�a�� g �` ��� ���a �LWL g#gh�dg� ���"��a hb�h hb�# `�^� gh �^h
���]���h#� "�i�_ b�!� � e�"� `i� ��^��h�!� ʯh� ��d�h hb� �]���h# �` ^��gid� g ��_ ig� g h�
d�_�`#� �_�eh � ^igh�d�k� hb�� �_!��^�_ �LWL ��_  �]�h�^g e �_i^hg �� � _� h�  �h���
a ��h� ^��h �� �!� b�" hb�# � � ig�_Lʬ [b�g "�i�_ a ��h�#  �_i^� hb� e�h��h��� `� 
]���`�^��� �LWL g#gh�dg h� b�!� � e�g�h�!� �de�^h �� g�^��h#Lʤ Ifi�h��a Y�h� �L �g� ��
7KH /LDELOLW\ 3UREOHP IRU $XWRQRPRXV $UWLILFLDO $JHQWV� �ZZʬ
 
�� �ʞ��
T	�	
[ �LWL�
Ze ��a Z#de�g�� �� L ���Q� �h �ʝ�� �ʝNJJL
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ge�^�`�^ ��a�� gh�higʤ h� �WL�O� [b� Y� ���d��h � ai�_ hb�h� _i� h�
�_!��^�g �� h�^b����a#�  �]�hg � � ��" �]�� h� ^�de��h� `i�^h���g
hb�h "� � ��^� ^��g�_� �_ ʣ�j^�ig�!��# bid��Lʤ�Oʝ Wh ��g� ��h�_ hb�h
ʣhb� _�!���ed��h �` ^� h��� �ih���d�ig ��_ ^�a��h�!� `��hi �gʡ
�LaL hb� �]���h# h� ��� � ` �d �je� ���^� ��_ h��� fi�g�K
��_�e��_��h _�^�g���gʡb�g d�_� ʭ �]�hgʮ d� � ��_ d� � g�d��� 
h� �a��hg hb�h ��h� �^h "�hb hb�� ��!� ��d��h ��_ � � �]�� h� ��h� 
�h g�a��`�^��h�#�ʤ ��_ hb�h _i� h� hb�g ��^ ��g� �� ^�a��h�!� `��hi �g�
hb� ��a�� ���]���h# `� �  �]�hʬg �^h���g �g � g�a��`�^��h �ggi� h�
�__ �ggL�P� [b�  �g��ih��� "�g d�h "�hb fi�^� ]�^���gb �� �� �e��
��hh� ]#  �]�h�^g ��_�W �je� hg� "b� �je �gg�_ hb�� ^��^� �g �!� 
�gh�]��gb��a ��a�� e� g��b��_ `� �WL�P� [b� 	i �e��� T�dd�gg���
i�h�d�h��# _�^�_�_ �a���gh hb�  �g��ih���L�P� \b��� hb� T�dd�gg���
d�# ��h b�!� a ��h�_ �W e� g��b��_� hb� 	i �e��� Y� ���d��hʬg
e �e�g�_ g��ih��� ��#g �ih � a��_ ` �d�"� � hb�h "�i�_ ����!��h�
g�d� �` hb� ^b�����a�g hb�h d�_�^�� �W `�^�g "b�� �h �g �ee���_ h�
�d� �^�� h� h ��"L

[b� 	i �e��� Y� ���d��hʬg  �g��ih��� "�g e �d�g�_ ��
hb� `�^h hb�h ʣ�� hb� ���aKh� d� hb� ^i  ��h h ��_ ʭ�� �Wʮ ����g
h�"� _g _�!���e��a gd� h ��_ �ih���d�ig d�^b���g� "�hb hb�
^�e�^�h# h� ]� h ����_ ��_ d��� _�^�g���g ��_�e��_��h�#Lʤ�PN [b�
Y� ���d��h  �^�a��k�_ hb�h hb�g� ����!�h���g ��h ���# ] ��a
�]�ih �^���d�^ �_!��h�a�g� ]ih hb�# ��g�  ��g� ^��^� �g
 �a� _��a hb�� _� �^h ��_ ��_� �^h �``�^hg �� g�^��h# �g �
"b���L�PO [b�  �g��ih��� e�g�_ hb� fi�gh��� �` "b�hb� � _��� #
���]���h# "�i�_ ]� gi``�^���h �g �W ]�^�d�g d� � ^�de��j� � 
"b�hb� ��" e ��^�e��g ��_  i��g �` ��a�� ���]���h# "�i�_ ]�
��^�gg� # ʣ^��^� ���a  �ge��g�]���h# `� hb� �^hg ��_ �d�gg���g
�`  �]�hg "b� � hb� ^�ig� ^����h ]� h �^�_ ]�^� h� � ge�^�`�^
bid�� �^h� ��_ "b�hb� hb� �^hg � �d�gg���g �`  �]�hg "b�^b
b�!� ^�ig�_ b� d ^�i�_ b�!� ]��� �!��_�_Lʤ�PP

[b� Y� ���d��h `i hb� ��h�_ hb�h� �� � g^��� �� "b� � �
 �]�h d���g �ih���d�ig _�^�g���g� h �_�h�����  i��g � � ��h

�O� 6HH ��#� �� VXSUD ��h� �P� �h OQʰ 	i �e��� Y� ���d��h Y �e�g��� VXSUD ��h�
�O� ˀ PʝI`JL \b��� hb� e �e�g�� �hg��` gh�h�_ hb�h �h "�g a ��h��a ʣ� ge�^�`�^ ��a�� gh�higʤ
��_ ʣ���^h ���^ e� g�����h#�ʤ �hg g^b�d� "�g �``�^h�!��# ]�gh�"��a e� g��b��_ �� �WL 6HH
�i  �� VXSUD ��h� �� I��h��a hb�h hb� e �e�g�� "�g ^ ��h��a e� g��b��_ `� �WJL

�Oʝ 	i �e��� Y� ���d��h Y �e�g��� VXSUD ��h� �O� ˀ ʥL
�P� ,G�
�P� 2SHQ /HWWHU WR WKH (XURSHDQ &RPPLVVLRQ $UWLILFLDO ,QWHOOLJHQFH DQG 5RERWLFV�

����[WTZ �Y	
�	[[	�� bhheRMM"""L �]�h�^gK�e����hh� L�i ʭbhhegRMMe� d�L^^M��X�K	ʟX
ʮ
I�gg� h��a hb� ]����` ʣhb�h ^ ��h��a � ��a�� gh�hig �` ���^h ���^ ʯe� g��ʬ "�i�_ ]� �_����a�^�� ��_
���Kg��g�^�� ��_ ���Ke �ad�h�^ʤJL

�P� �i  �� VXSUD ��h� ��L
�PN 	i �e��� Y� ���d��h Y �e�g��� VXSUD ��h� �O� ˀ UL
�PO ,G� ˀ UL
�PP ,G� ˀ ��L
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�_�fi�h� h� �__ �gg hb� ��a�� ���]���h# `� _�d�a� ^�ig�_ ]# �  �]�h
]�^�ig� �h "�i�_ ]� �de�gg�]�� ʣh� �_��h�`# hb� e� h#  �ge��g�]���ʤ
��_ hb� �`� �� hb� � �g �� "�# h� _�h� d��� "b� gb�i�_ ^�de��g�h�
e� h��g `� hb� _�d�a� ^�ig�_ ]# hb�  �]�hL�PQ [b� Y� ���d��h ��g�
"��h �� h� � ai� hb�h� i�_� �hg ^i  ��h ���]���h# g^b�d�� ʣ��^� hb�
e� h��g ]�� ��a hb� i�h�d�h�  �ge��g�]���h# b�!� ]��� �_��h�`��_�
hb�� ���]���h# gb�i�_ ]� e �e� h����� h� hb� �^hi�� ��!�� �`
��gh i^h���g a�!�� h� hb�  �]�h ��_ �` �hg _�a �� �` �ih���d#Lʤ�P� W�
�gg��^�� hb� a ��h� �� �Wʬg ��� ���a ^�e�]���h# � �ih���d#� hb�
a ��h� hb� h ���� ʬg  �ge��g�]���h# gb�i�_ ]�L [b� i�h�d�h� a��� �g
ʣh� �_��h�`# hb� e� g�� h� "b�d hb�  �]�hʬg b� d`i� ]�b�!��i �g
�^hi���# �hh �]ih�]��Lʤ�P� ��_� ^i  ��h ���]���h#  �a�d�g� hb�
 �ge��g�]���h# digh `��� �� � bid�� ��_ ��h hb�  �]�h _� �^h�#L�Pʝ
[ #��a h� `��_ hb� e� g��"b� �g hb�  ��h ^�ig� �` hb�  �]�hʬg ]�b�!�� 
�g ^�de��^�h�_ ��_ gb�"g hb�h hb�	i �e�������� �g a �ee���a"�hb
hb� g�d� �ggi�g �` `� �g���]���h# ��_ ���]���h# �g hb� ���h�_ Zh�h�g
"b�� �h ^�d�g h� �W ��_  �_ �gg `� hb�g� ��ci �_ ]# �ih���d�ig �W
� ]��^� ]�j ��a� �hbdgL�Q�


�����#� hb�  �g��ih��� e �e�g�_ � g��ih��� h� ^�de��g�h�
hb�g� b� d�_ ]# �W �`h� e� g��b��_ �g a ��h�_L [b� Y� ���d��h
 �^�dd��_�_ ��gh�hih��a �� �]��a�h� # ��gi ��^� g^b�d� h� b��e
h�^��� hb� ^�de��j�h# �` ����^�h��a  �ge��g�]���h# `� _�d�a�
^�ig�_ ]# �ih���d�ig �WL�Q� [b�g g^b�d� "�i�_ ]� g�d��� h� ^� 
��gi ��^�� ]ih ʣi����� hb� ��gi ��^� g#gh�d `�  ��_ h �``�^� "b� �
hb� ��gi ��^� ^�!� g bid�� �^hg ��_ `���i �g� �� ��gi ��^� g#gh�d
`�  �]�h�^g gb�i�_ h��� ��h� �^^�i�h ��� e�h��h���  �ge��g�]���h��g
�� hb� ^b���Lʤ�Q� [b� Y� ���d��h `i hb� giaa�gh�_ hb�h hb�
��gi ��^� g#gh�d ^�i�_ ]� giee��d��h�_ ]# �� �__�h����� `i�_ h�
b��e ��gi � hb�h ^�de��g�h��� "�i�_ ]� �!����]�� �� ��gh��^�g
"b� � �� ��gi ��^� �j�ghg h� ^�!� � a�!�� g�hi�h���L�QN Wh ��g�
e �e�g�_ hb�h hb� ��gi ��^� ��_igh # ^�i�_ _�!���e ��" ��gi ��^�
e �_i^hg hb�h ���a� "�hb �_!��^�g �� �W ��_  �]�h�^gL�QO

[b� d��� � aid��h ]�b��_ �ee�g��a hb�g e �e�g�� "�g
ʣ��d��# hb�h gi^b e� g��b��_ �g ��h ��^�gg� # h� d��h ���]���h#
^��^� �g "b�^b � h�`�^��� ��h����a��^� d�# a�!�  �g� h�Lʤ�QP Z�d�
g^b��� g � ai� hb�h hb� � � � gi``�^���h d�^b���gdg i�_� 

�PQ ,G� ˀ �
L
�P� ,G� ˀ PQL
�P� ,G�
�Pʝ 6HH LG�
�Q� 6HH VXSUD Y� h WWL
�Q� 	i �e��� Y� ���d��h Y �e�g��� VXSUD ��h� �O� ˀ P�L
�Q� ,G�
�QN ,G� ˀ P�L
�QO ,G� ˀˀ P�ʠPʝL
�QP �i  �� VXSUD ��h� ��L
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	i �e��� ��" h� �hh �]ih� ���]���h# �� g�hi�h���g �� "b�^b hb� �
�g i�^� h���h# ��_  �g�L�QQ ���hb� ^b�����a� hb� e �e�g�� `�^�_
�g hb�h� �� hb� 	i �e��� ������ hb� e�"� h� _�`��� "b�h
^��gh�hih�g � ʣe� g��ʤ �g � d�d]� gh�h�ʬg e�"� � ��h � e�"� 
hb�h �g !�gh�_ �� hb� 	i �e��� Y� ���d��h � hb� 	i �e���
T�dd�gg���L�Q� [b�g d���g hb�h �h �g ie h� hb� ��_�!�_i��
d�d]� gh�h�g h� _�h� d��� "b�h ��h�h��g hb�# a ��h ��a��
e� g��b��_ h�� ��_ �� ��h�h# ^�� ���# ih���k� 	i �e��� �����
��" ��^� ��h����� ��" b�g _��d�_ �h � ��a�� e� g��L�Q�

\b��� hb�g� � � ��_��_ gh ��a � aid��hg �� 	i �e�� hb�#
d�# ��h ]� �g gh ��a �� hb� ���h�_ Zh�h�gL �i ^i  ��h h� h
 �a�d� � ai�]�# "��� ��h ]� �]�� h� �__ �gg hb� ���]���h# ^��^� �g
hb�h �W �g ]�a�����a h� e �g��hL 
�d��#� hb� `�^h hb�h �i ^i  ��h
h� h ��" �g ]�g�_ � �i�_ bid�� ]�b�!�� ��_ `� �g���]���h#
�� ��_# e�g�g �� �ggi� "b�� �h ^�d�g h� d�_�^�� �  � g ��_
d�_�^�� _�!�^�gL�Qʝ Z�^��_� hb� ���h�_ Zh�h�g d�# �� ��_# b�!�
hb� e �^�_��h ���_�_ h� �gh�]��gb e� g��b��_ `� �Wʰ ��� ��h�]��
�j�de�� �g hb� �gh�]��gbd��h �` e� g��b��_ `� ^� e� �h���g ��
hb� ���h�_ Zh�h�gL��� 
� hb�g�  ��g��g� ����a "�hb hb�  ��g��g
���_ �ih �� hb� 	i �e��� Y� ���d��hʬg  �g��ih���� hb� ]�gh ^�i g�
�` �^h��� �g �_�eh��a e� g��b��_ `� �W ^�ie��_ "�hb d��_�h� #
d�_�^�� d��e �^h�^� ��gi ��^�L

W�L Z���[W�
R U��
[W
U �	ʞWT�� �W Y	�Z�
V��ʞ �
ʞ
�	ʲ�W�W
U �	ʞWT�� ���Y��T[WT	 W
Z���
T	

$� 3HUVRQKRRG IRU 0HGLFDO $,

U ��h��a �W e� g��b��_ d�# g��d ���� � "� � �` `�^h���
gh ��abh �ih �` � d�!������ ]ih �h �g hb�  ����h# "� ���_ h� `�^� h�
�__ �gg e�h��h��� ���]���h# �ggi�g i�_� ^i  ��h h� h ��"L [b�
`�i�_�h��� `� �W e� g��b��_ d�# �� ��_# ]� �d��a igL��� [b�

�QQ ,G�
�Q� ,G�
�Q� ,G�
�Qʝ 6HH VXSUD Y� h WWL
��� 6HH �i  �� VXSUD ��h� �� IʣZb�"� ��#� �� � �Z g^b��� �h 
�� �_� Zh�h�

���!� g�h#� "�g hb� `� gh h� _�d��gh �h� b�" ^i  ��h ^�de��# ��" �� hb� �Z ^�� ]� ig�_
h� �gh�]��gb � ��a�� e� g��� �L�L � ^�de��#� hb�h �g "b���# ��_ g����# ^��h ����_ ]# ��
� h�`�^��� ��h����a��^�� hb�  �gi�h ]���a hb�h � h�`�^��� ��h����a��^� a���g ��a�� e� g�����h#
�� hb� ]�g�g �` hb� ��" �g �h e �g��h�# gh��_gLʤJL

��� 6HH �WT	
[	

W�� ��
 I[�i^bgh��� Y�^hi �g �ʝʝʝJ I_�e�^h��a �  �]�h hb�h
�g a ��h�_ b�g ��_�e��_��^� ��_ �!��hi���# e�h�h���g hb� a�!� �d��h h� ]�  �^�a��k�_
�g � bid��ʡ�  �fi�gh hb�h �g i�h�d�h��# a ��h�_JL

��� 6HH JHQHUDOO\ X�g�� ʥ��� � (QGRZHG E\ 7KHLU &UHDWRU ZLWK &HUWDLQ
8QDOLHQDEOH 5LJKWV� 7KH )XWXUH 5LJKWV IRU $UWLILFLDO ,QWHOOLJHQFH"� P Z���

�V �L �	�L
��P I����J Ie �g��h��a hb� b�gh� # �` a ��h��a ^� e� �h���g e� g��b��_� ��_ ]�gh�"��a
���d��g "�hb ��b� ��h  �abhgJL
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���h�_ Zh�h�g  �^�a��k�g ^� e� �h���g �g ��a�� e� g��g ��_ b�g
a ��h�_ ���d��g ��b� ��h  �abhg hb �iab ���d�� ^ i��h# ��"gL��N
Y��e�� � � igi���# b�g�h��h �]�ih a ��h��a  �abhg h� ���bid��
]���ag� ]ih hb�g d�# ]� ]�^�ig� hb�# a��� ���# e� ^��!� ��"g �g
a ��h��a  �abhg h� e �h�^h hb� ��h�h��g ` �d ig �g bid��gʰ b�"�!� �
�� hb� ^�g� �` d�_�^�� �W ��_ �hb�  �]�hg� hb� ��"g "�i�_ ]�
e �h�^h��a ig ` �d hb�dL��O

�g hb� 	i �e��� �����  �g��ih��� �je�����_� "� � � g����a
h ��_g �� d�_�^�� �W hb�h � � ���_��a h� gd� h� ��_ d� �
�ih���d�ig �WL��P �g �W e� `� dg h�g�g h �_�h������# hb�iabh �` �g
�j^�ig�!��# bid��� hb�g  ��g�g hb� fi�gh��� �]�ih "b�hb� � _��� #
���]���h# �g gi``�^���h ]�^�ig� �h �g ]�^�d��a b� _� h� h �^� ���]���h#
]�^� h� � ge�^�`�^ bid�� ]���aL��Q

[b� _�g^igg�_ ���]���h# �ggi�g "�i�_ ]� �__ �gg�_ ]#
�_�eh��a hb� 	i �e��� �����ʬg e �e�g�_ e� g��b��_ g^b�d��
����"��a e�h���hg b� d�_ ]#d�_�^�� �W h� ���"  �abh �"�#"b� ^��
]� b��_ ���]�� `� hb�� ��ci # ��_ ����"��a hb� e�h���h h� ] ��a gi�h
�g g��� �g e�gg�]�� h� ]� ^�de��g�h�_L 
� �j�de��� �d�a��� �  �]�h
hb�h d���h� g ��_ �_d���gh� g ���ghb�g�� h� � e�h���h �� gi a� #�
��_ �� hb� e �^�gg�d���g �� �  � �� ci_ad��h hb�h ^�ig�g hb�  �]�h
h� �_d���gh� h�� di^b ���ghb�g��L [b� �!� _�g� ^�ig�g hb� e�h���h
h� ]� _�e �!�_ �` �j#a�� ��_ �� hi � ^�ig�g ] ��� _�d�a�L��� \b��
hb� e�h���h ] ��ag gi�h i�_� ^i  ��h h� h ��"� hb� ^�i h "�i�_ ���_
h� _�h� d��� "b� �g  �ge��g�]�� `� hb� e�h���hʬg ��ci #� �g hb� �W
^����h ]� b��_ _� �^h�# ���]��L��� \�g �h hb� _�^h� ʬg `�i�h `� ��h
d���h� ��a hb� �Wʢ��ʝ \�g �h hb� b�ge�h��ʬg `�i�h `� ��h d���h�����a
hb� _�!�^� � `�����a h� �_�fi�h��# h ��� �hg gh�`` �� b�" h� ig� hb�
�Wʢ��� � "�g �h � `� �g���]��  �g� �` "b�^b hb� d��i`�^hi � gb�i�_
b�!� ]��� �"� � �` "b�� �h ^ ��h�_ hb� ��a� �hbdʢ��� �# a ��h��a
e� g��b��_ h� �W� hb� e�h���h "�i�_ ]� �]�� h� gi� hb� �W _� �^h�#L
[b�g "�i�_ ]� g�d��� h� � _�^h� ]���a gi�_ i�_� h �_�h�����
d�_�^��d��e �^h�^� _�^h ���L [b�g "�i�_ ��g� ���d���h� hb� ���_ `� 
hb� ^�i h h� �g^� h��� hb� e� h# hb�h ]�� g  �ge��g�]���h#� ��_ "�i�_

��N 6HH LG� �h ���ʠ�QL
��O 6HH�d��_�\i �b�:H+ROG 7KHVH 7UXWKV WR %H 6HOI�(YLGHQW� 7KDW $OO 5RERWV

$UH &UHDWHG (TXDO� �� XL 
�[��	Z[�ʞL Q�� QP I��h��a hb�h ʣʭhʮb� � aid��h `�  �]�h  �abhg
�g d� � �]�ih e �h�^h��a ig ` �d  �]�hg� hb�� e �h�^h��a  �]�hg ` �d bid�� _�gh i^h���ʤJL

��P 	i �e��� Y� ���d��h Y �e�g��� VXSUD ��h� �O� ˀ UL
��Q 6HH LG� �h �O�ʰ Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �Q�ʠQNL
��� 6HH &HUHEUDO +\SR[LD� �	ʞ�W
	Y��Z �	ʞL 	
T�TL�

bhhegRMMd�_����e�igLa�!M��^#M� h�^��M���ONPLbhd ʭbhhegRMMe� d�L^^M�N�\KT�QQʮ I��h��a
hb�h ^� �] �� b#e�j�� ^��  �gi�h ` �d ��^� �` �j#a�� ^�ig�_ ]# ���ghb�g��� ��_ ^�� ���_
h� ʣg�!� � ] ��� _�d�a� � _��hbʤJL

��� 6HH VXSUD Y� h WWL
��ʝ 6HH VXSUD Z�^h��� WWL�L
��� 6HH VXSUD Z�^h��� WWL�L
��� 6HH VXSUD Z�^h��� WWLTL
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����" hb� e�h���h h� g���  �_ �gg �g g��� �g e�gg�]�� "�hb ��
^��`ig��� �!� "b� h� ] ��a gi�h �a���ghL


i hb� d� �� hb� ���h�_ Zh�h�g �� ��_# b�g � ]i��hK��
��gi ��^� e��� hb�h ^�� ]� �je��_�_ h� ^�!� �WR d�_�^��
d��e �^h�^� ��gi ��^�L \b��� hb� 	i �e��� ����� e �e�g�_ � ��"
��gi ��^� e �a �dʡ��� hb�h ^�i�_ ]� ^ ��h�_ ��_ ie_�h�_ ]#
��gi ��^� ^�de����g���ʡhb����h�_ Zh�h�g ^��  �fi� � hb�hd�_�^��
�W ]� ��gi �_ �g � _�^h� "�i�_ ]� i�_� d�_�^�� d��e �^h�^�
��gi ��^�L 
� d���#� d��e �^h�^� ��gi ��^� ���# ^�!� g d�_�^��
e �`�gg�����g���N ]ih "�hb �W ]���a a ��h�_ e� g��b��_� �h "�i�_
�gg��h����# ]� ���� h� cigh ���hb� d�_�^�� e �`�gg����� �h hb�
b�ge�h��� ^����^� � b���hb ^� � `�^���h#L��O ���e �^h�^� ��gi ��^�
^�!� g ��� hb� ^�ghg �gg�^��h�_ "�hb ��h�a�h��a � d��e �^h�^� ^���dL��P
\b��� hb� b�ge�h�� "�i�_ ���_ h� e�# hb� d��e �^h�^� ��gi ��^�
e �d�idg� hb� ��gi ��^� "�i�_ i�h�d�h��# g�!� hb� b�ge�h�� ` �d
b�!��a h� ]�� hb� `i�� ^�gh �` ��h�a�h��� �` �d��e �^h�^� ��"gi�h "� �
] �iabh �a���gh hb� �W _�!�^�L��Q

\�hb ���]���h# e��^�_ �� hb� �W �hg��`� d��_�h� # d�_�^��
d��e �^h�^� ��gi ��^� "��� ����" e�h���hg b� d�_ ]# �W h� ]�
^�de��g�h�_L V�!��a hb� b�ge�h��� ^����^� � b���hb ^� � ^��h� e�#
`� hb� ��gi ��^� e �d�idg"��� ��gi � hb�h hb�# h��� ^� � �` hb� �W
��_ hb�h �h �g �� e �e� "� ���a � _� L [b� b�ge�h��� ^����^� � b���hb
^� � ^��h� ^�i�_ ge ��_ �ih hb� ^�gh �` gi^b e �d�idg ]#

��� 6HH VXSUD h�jh �^^�de��#��a ��h�g �Q�ʠ�QOL
��N Xi��� ʟ�a��� 0DOSUDFWLFH ,QVXUDQFH� W
�	Z[�Y	ʞW� IXi�� �N� ����J�

bhhegRMM"""L��!�gh�e�_��L^�dMh� dgMdMd��e �^h�^�K��gi ��^�L�ge ʭbhhegRMMe� d�L^^M���
K

Y��ʮL

��O 6HH Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �QNʠQO Iʣ���"��a hb� d�^b���
�hg��` �g � e� g��  �g��!�g �a��^# fi�gh���g� "b�^b � � �de� h��h `� ����#g�g �` !�^� ��ig
���]���h# ^���dg I�L�L� UHVSRQGHDW VXSHULRUJ� �g hb� d�^b��� "��� ]� !��"�_ �g hb� ʯe ��^�e��ʬ
��_ �� ���a� �g �� �a��h L L L ��_ h ��h�_ hb� ʯg�d� �g ��# �hb� eb#g�^���Lʬʤ I`� gh
fi�h��a ʞ�!�_ TL ���_�^�� 	gg�#� 0DFKLQHV :LWKRXW 3ULQFLSDOV� /LDELOLW\ 5XOHV DQG
$UWLILFLDO ,QWHOOLJHQFH� �ʝ \�ZVL �L �	�L ���� ���ʠP� I���OJʰ hb�� fi�h��a X�gg�^� ZL
������� T�dd��h� )URP -HRSDUG\� WR -DXQGLFH� 7KH 0HGLFDO /LDELOLW\ ,PSOLFDWLRQV RI 'U�
:DWVRQ DQG 2WKHU $UWLILFLDO ,QWHOOLJHQFH 6\VWHPV� �N ��L �L �	�L ��Oʝ� ��Oʝʠ�ʝ I���NJJJL

��P ʟ�a��� VXSUD ��h� ��N Iʣ[b� h#e�g �` ^�ghg ^�!� �_ i�_� � d��e �^h�^�
e���^# � � "�_�L [b�# ��^�i_� ��� ��a�� `��g� gi^b �g ��"#� `��g� g�hh��d��h ��_
� ]�h �h��� ^�ghg� d�_�^�� _�d�a�g� ��_ ei��h�!� _�d�a�gLʤJL

��Q 6HH ʟ��hb �L �� h��� 0HGVFDSH 0DOSUDFWLFH 3UHPLXP 5HSRUW �����
�	ʞZT�Y	 Iʞ�^L O� ���ʝJ� bhhegRMM"""Ld�_g^�e�L^�dMg��_�gb�"M���ʝKd��e �^Ke �dK
 �eKQ���NN�F� ʭbhhegRMMe� d�L^^MNZV
KV	ʝʥʮ I��h��a hb�h d��e �^h�^� e �d�idg
h#e�^���#  ��a� ` �d GP���� h� GOQ���� � #�� `� ^� h��� ge�^���h��g ��_ a��� ���# ^�gh
a �ie giee��� g G������ � #�� h� ��gi � hb�� _�^h� gJʰ VHH DOVR 
��� Tb�g���"�
0DOSUDFWLFH� :KHQ WR 6HWWOH D 6XLW DQG :KHQ WR )LJKW� �	ʞZT�Y	 IZ�ehL �P� ���NJ�
bhhegRMM"""Ld�_g^�e�L^�dM!��"� h�^��M���N�NʴN ʭbhhegRMMe� d�L^^M�QYXK��YVʮ I��h��a
hb�h �� d�_�^�� d��e �^h�^� ^�g�g ʣʭhʮb� �!� �a� ^�i h g�hh��d��h �g �]�ih GO�P����ʰ hb�
�!� �a� ci # �"� _ h�eg G� d������ʤJL
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��^� e� �h��a hb�d ��h� hb� `��g ^b� a�_ h� e�h���hg� "b�^b "�i�_
b��e ge ��_ �ih hb� �!� ��� ^�ghg �gg�^��h�_ "�hb hb� �WL���

[b�g  �a�d� "�i�_ ` �� ��^b e� h# �` g�d� ���]���h#L [b�
e �a �dd� g "�i�_ ��h ���_ h� "�  # �]�ih b�!��a e �_i^hg
���]���h# ^���dg ]���a `���_ `�  �gi�hg hb�h "� � i�`� �g��� �h hb�
h�d� hb� ��a� �hbd"�g e �a �dd�_L��� V�"�!� � hb�d��i`�^hi � 
d�# gh��� ]� b��_ ���]�� �� � e �_i^hg ���]���h# ^���d `� �d��`i�^h���
�� hb� b� _"� � �` �� �W _�!�^�  �gi�h��a ` �d � _�g�a� � 
d��i`�^hi ��a _�`�^h���ʝ �g e� g��b��_ "�i�_ ���# e �h�^h �a���gh
��ci ��g  �gi�h��a ` �d hb� �Wʬg ʣhb�iabhʤ e �^�ggL V�ge�h��g "�i�_
��h ]� b��_  �ge��g�]�� hb �iab !�^� ��ig ���]���h#��ʝ� �j^�eh ��
��gh��^�g "b� � hb�# `��� h� ��gi � hb�h hb� �W �g ]���a e �e� �#
d���h����_ �  �e�� �_L�ʝ� 
�����#� _�^h� g "�i�_ ]� �ddi�� ` �d
d�_�^�� d��e �^h�^� gi�hg gh�dd��a ` �d hb�� ig� �` �W��ʝ� i���gg
hb�# ig� hb� �W �� � "�# �� "b�^b �h "�g ��h ��h��_�_� � �hb� "�g�
��a��a��h�# ig� hb� �WL�ʝN

�# �_�eh��a hb� e� g��b��_  �g��ih��� hb�h hb� 	i �e���
Y� ���d��h e �g��h�_ h� hb� 	i �e��� T�dd�gg��� ��_ ^�ie���a �h
"�hb d�_�^�� d��e �^h�^� ��gi ��^�� hb� ���]���h# ]�b��_ hb� ]��^�
]�j ��a� �hbdʬg hb�iabh e �^�gg "��� ]� g�de��`��_L [b� �W "��� ]�
ʣ_��d�_ � e ��^�e���ʤ  �hb� hb�� �� �a��hʰ �h "�i�_ b�!� ʣ]i _��g
��_ _ih��g �` �hg �"� ��_ L L L ʭ^�i�_ʮ ]� gi�_ _� �^h�# `� ��#
��a��a��^� ^���dgLʤ�ʝO [b�g "��� ��^�i �a� �W _�!���ed��h ��_
��h�a �h��� "b��� ��gi ��a hb�h ��#]�_# bi h ]# �W "��� b�!� ��
�_�fi�h� �!��i� `�  �_ �ggL

Ti  ��h�#� ^� e� �h���g � � a ��h�_ e� g��b��_ �� hb�
���h�_ Zh�h�g hb �iab ^�de��^�h�_ ���aKgh��_��a ci �ge i_��^��
�� "b�^b hb� Zie �d� T�i h b�g b��_ hb�h hb� 
�i h���hb
�d��_d��h ]�gh�"g e �h�^h���g ��_ ^� h��� ��a��  �abhg h�

��� 6HH Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �QNʠQO I��h��a hb�h ʣ����"��a
`� � ʯ_�``� ��h `� d �` ^�ghKge ��_��aʬ L L L e �d�h�g `�� ��gg� �g �hg `�^ig �jh��_g ]�#��_
hb� h�^b����a#ʬg ^ ��h� g ��_ ��^�i �a�g ig� g �` gi^b h�^b����a# h� ��g� ]�� g�d� ^�ghʤ
Ifi�h��a ʞ�!�_ TL ���_�^�� 	gg�#� 0DFKLQHV :LWKRXW 3ULQFLSDOV� /LDELOLW\ 5XOHV DQG
$UWLILFLDO ,QWHOOLJHQFH� �ʝ \�ZVL �L �	�L ���� ���ʠP� I���OJJJL

��� 6HH VXSUD Z�^h��� WWLTL
��ʝ 6HH 3URGXFWV /LDELOLW\� VXSUD ��h� ���L
�ʝ� 6HH VXSUD Z�^h��� WWL�L
�ʝ� 6HH ʞ�!�_ U�ai��� +RVSLWDO /LDELOLW\ IRU 6WDII�(PSOR\HH (UURUV� �����\�

bhhegRMM"""L�����"L^�dM� h�^��gM����Md�_�^��Kd��e �^h�^�Mb�ge�h��K���]���h#K�  � gK]#Kgh�``Lbhd�
ʭbhhegRMMe� d�L^^M�	ʝʝK\Y��ʮ I��h��a hb�h b�ge�h��g ^�� ]� b��_ _� �^h�# ���]�� `� 
��a��a��h�# ʣd���h�����a ��_  �e�� ��a �fi�ed��hʤJL

�ʝ� 6HH VXSUD Z�^h��� WWL�L
�ʝN 6HH :KDW LV 0HGLFDO 0DOSUDFWLFH"� VXSUD ��h� �Oʰ 8QGHUVWDQGLQJ WKH 0RVW

&RPPRQ .LQGV RI 0HGLFDO 0DOSUDFWLFH &ODLPV� T���	UW�
 I�� L ��� ���ʝJ�
bhhegRMM^����a���L^gi` �g��L�_iM���ʝM�NMi�_� gh��_��aKhb�Kd�ghK^�dd��K���_gK�`K
d�_�^��Kd��e �^h�^�K^���dgM ʭbhhegRMMe� d�L^^M
�Q�K�XʝTʮ I��h��a hb�h ʣ�de �e� �#
ig��a �fi�ed��hʤ ^�i�_ a�!�  �g� h� � d�_�^�� d��e �^h�^� ^�g�JL

�ʝO Zi���!�� H Z^b"���� h� VXSUD ��h� �N� �h �QNʠQOL
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^� e� �h���gL�ʝP \b��� hb�g ci �ge i_��^� d�# ����" e �e����hg
�` e� g��b��_ `� d�_�^�� �W h� � ai� hb�h hb� g�d� e �h�^h���g
��_  �abhg gb�i�_ ]� �jh��_�_ h� d�_�^�� �W� �h d�# ]� ��g�� 
��_ d� � gh ��abh`� "� _ h� �gh�]��gb e� g��b��_ hb �iab
^��a �gg����� ��"� �ge�^����# ^��g�_� ��a hb�h ��a�g��hi �g ��_
hb� T�i h b�!� a ��h�_ ��d�h�_ e� g��b��_ h� �����!��a ]���ag
]�`� �L�ʝQ �g gh�h�_ �]�!�� hb� � � � ��a�� ��_ e���^# ]���`�hg h�
a ��h��a d�_�^�� �W e� g��b��_� ��_ ^�_�`#��a �h �� `�_� �� ��"
"�i�_ ���d���h� ��# ^��`ig��� � _�i]h �]�ih "b�hb� d�_�^��
�W � � _��d�_ ʣe� g��gʤ i�_� hb� ��" ��_ "b�^b  �abhg � �
�jh��_�_ h� d�_�^�� �W _�!�^�gL

%� &ULWLTXHV RI 3HUVRQKRRG IRU $,

�W e� g��b��_ �g ��h "�hb�ih �hg �ee����hgL [b� � � �
^ �h�^g hb�h b�!� �ee�g�_ a ��h��a e� g��b��_ h� �W ]�^�ig�
hb�# ]����!� hb�h h�^b����a# �g ��h �_!��^�_ ���iab h� giee� h
hb�g hb�� #L�ʝ� �ih �g h�^b����a# ]�^�d�g d� � �ih���d�ig� �h �g
��h �ihg�_� hb�  ���d �` e�gg�]���h# hb�h �W ^�i�_ _�!���e �
eb#g�^���Ke�h���h  ���h���gb�e ��_ ]� b��_ �^^�i�h�]�� `� �hg
�"� �^h���g �� � d��e �^h�^� ��"gi�h� �ge�^����# "b�� ������a �h
b�" ] ��_�# hb� e �^h�^� �` d�_�^��� �g _�`���_ �^ �gg hb� ���h�_
Zh�h�gL�ʝ� 
i hb� d� �� "��h��a h� ie_�h� hb� ��" i�h�� �!� #���

�ʝP 6HH T�� � [�  �gKZe����g^#� 7KH +LVWRU\ RI &RUSRUDWH 3HUVRQKRRG� ��	

�
 T[�L

�� X�Z[L I�e L �� ���OJ� bhhegRMM"""L] �����^��h� L� aM�i K"� �M����#g�gK�e�����Mb�gh� #K
^� e� �h�Ke� g��b��_ ʭbhhegRMMe� d�L^^MNU[�KYYTʥʮʰ Z� �b Y i�hh� +RZ WKH ��WK $PHQGPHQW
0DGH &RUSRUDWLRQV LQWR ¶3HRSOH·� VWZ[��� I�^hL �P� ����J� bhhegRMM ]La#M`ʝʝi�N
ʭbhhegRMMe� d�L^^M�ʧV
KOU[�ʮʰ X�gb T�� �� :K\ 'R &RUSRUDWLRQV +DYH WKH 6DPH 5LJKWV
DV <RX"� V�\Z[�

\��ʟZ� bhhegRMMd���#Lb�"ghi``"� �gL^�dM^� e� �h���Ke� g��Lbhd
ʭbhhegRMMe� d�L^^M�	ʟ�K�X��ʮL

�ʝQ 6HH -XGJH 0DGH /DZ� (YHU\WKLQJ <RX 1HHG WR .QRZ� �YT��
Z	��
bhhegRMM"""Lie^�i�g��L^�dMci_a�Kd�_�K��" ʭbhhegRMMe� d�L^^M�N
PKʲPOUʮ Iʣ������ hb� ��"g
d�_� ]# hb� ��a�g��hi �� ci_a�d�_� ��"g � ��ʬh `i��# _�!���e�_L [b�#ʬ � ��"�#g ]���a h"����_L
�g �  �gi�h� hb�#ʬ � �`h�� ��g��# ^b��a�_L 	!� # ^�g� ig�_ �g � e �^�_��h `� � ci_a� d�_� ��"
^��� �# _�`���g hb� `�^hg �` hb� _�geih� ��_ b�" hb� ci_a�  ��^b�_ � `���� _�^�g���LʤJʰ \i �b�
VXSUD ��h� ��O� �h QOʠQP I��h��a hb�h ]�hb ^� e� �h���g ��_ ���d��g b�!� ]��� a ��h�_  �abhg
��_ e �h�^h���g hb�h "� � ��^�  �g� !�_ `� cigh bid�� ]���agJL

�ʝ� ���� Tb�� H ��� ʟ���#� *UDQWLQJ $, /HJDO 3HUVRQKRRG :RXOG %H 3UHPDWXUH�
��\NQ� I��# �O� ���ʝ� ��RP� Y�J� bhhegRMM"""L��"NQ�L^�dM� h�^��gM��Q�O��Ma ��h��aK��K
��a��Ke� g��b��_K"�i�_K]�Ke �d�hi � ʭbhhegRMMe� d�L^^M����K\P[TʮL

�ʝ� 6HH ���_# 
i��k ʞi``�i ^� $UH <RX 0\ 'RFWRU" 'HILQLQJ WKH 'RFWRU�3DWLHQW
5HODWLRQVKLS LQ WKH *OREDO $JH RI (�+HDOWK� �� [��L XL W
[ʬ� H T��Y��L �L N��� N�� I����J
Iʣ�� a���� _�`���g hb� e �^h�^� �`d�_�^��� �g ʯhb� e �!��h���� _��a��g�g ��_ h ��hd��h �` bid��
eb#g�^�� � d��h�� ���d��hg� ^��_�h���g� _�g��g�g� e��� � ��`� d�h��g ]# ��# d���g � d�hb�_Lʬ
W� ��i�g����� hb� e �^h�^� �` d�_�^��� ��^�i_�g ʯ_��a��g��a� h ��h��a� ^i ��a� �  ����!��a �` ��#
]�_��# � d��h�� _�g��g�� ^��_�h���� ��`� d�h#� _�`� d�h#� _�`�^h� ���d��h� � ��ci # �� ��# bid��
]���a L L L � hb� �j�d����a L L L �` ��# e� g�� � d�h� ��� ` �d ��# e� g��Lʬ W� 
�" �� �� ʯʭhʮb�
e �^h�^� �` hb� e �`�gg��� �`d�_�^��� �g _�`���_ �g _��a��g��a� h ��h��a� �e� �h��a � e �g^ �]��a
`� ��# bid�� _�g��g�� e���� ��ci #� _�`� d�h# � eb#g�^�� ^��_�h���Lʬʤ I��h� �h���g �� � �a����J
I`� gh fi�h��a ��_�^�� Y �^h�^� �^h� ��L T�ʞ	 �

L ʷ POL�K�ʝ�� I���ʝJʰ hb�� fi�h��a ��L �	�L
Z[�[L ʷN�R��Q� I����Jʰ ��_ hb�� fi�h��a 
L�L	ʞ�TL��\ ʷ QP�� I�^ʟ����# ���ʝJJL
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�a ��g hb�h �W �g `�����# �_!��^�_ ���iab d�# ���!� ^�i hg ��_
��ci �_ e�h���hg ` igh �h�_ ��_ "�hb�ih ^��g�gh��h  �d�_��g ��_
^�i g�g �` �^h���L�ʝʝ

T �h�^g ��g� � ai� hb�h a ��h��a e� g��b��_ h� �W "�i�_
���!� e�h���hg bi h ]# hb� �W "�hb�ih � e� h# "b� ^�� ^�de��g�h�
� ]� ei��gb�_ `� hb�� �^h���gL��� �ih ��^� e� �h��a d��_�h� #
d�_�^�� d��e �^h�^� ��gi ��^� ��h ���# g�hg ie hb� e� h# hb�h
^�i�_ ^�de��g�h� hb� e�h���hʡhb� �W �hg��`ʡ]ih ��g� ��gi �g
hb�h hb� � � � `i�_g �!����]�� h� hb� e�h���hg hb �iab ��gi ��^�
^�de����gL [b�g "�i�_ ����" hb� e�h���h h� ���" �j�^h�# "b� h�
��gh �g hb� e� h#� ��_ hb� e�h���h ^�i�_  �gh �ggi �_ ���"��a hb�h
hb� � �g � `i�_ h� ^�de��g�h� hb�g� b� d�_ ]# hb� �WL ����"��a
h� h ��" h� gh��_ �g �h ^i  ��h�# _��g� hb� e�h���h ��_ hb� ^�i h
d�# b�!� � _�``�^i�h h�d� �gg�a���a ���]���h# h� �� ��_�!�_i��
e� h#L��� �g _�g^igg�_ �]�!�� hb� ���]���h# �` hb� e �a �dd� ��_
d��i`�^hi � "��� ]� b� _ h� �gg�gg ]�^�ig� �` hb� ��^� �`
h ��ge� ��^# �` ]��^� ]�j ��a� �hbdgL��� 
�����#� "b��� hb�
b�ge�h�� "��� e �]�]�# ��"�#g ^�  # g�d� ���]���h#� ��_ �g d�_�^��
�W ]�^�d�g d� � �ih���d�ig� �h d�# ]� b� _ h� �gg�a� ���]���h#
h� hb� b�ge�h�� ]�^�ig� �` hb� ��^� �` `� �g���]���h# ��_ ^��h ��
hb�h hb� b�ge�h�� ^�� �j� h �!� hb� �WL��N

�hb� g � ai� hb�h e� g��b��_ "�i�_ _�g��^��h�!�k�
e��e�� ` �d h����a  �ge��g�]���h# `� � gie� !�g� hb� �Wʬg
_�^�g���g ��_ �^h���gL��O �# d����a b���hb ^� � e �!�_� g
 �ge��g�]�� `� ��gi ��a �W� b�"�!� � hb� b���hb ^� � e �!�_� g
"��� b�!� � !�gh�_ ��h� �gh �� ��gi ��a hb�h hb� �W �g e� `� d��a
"��� ��_ ^�ig��a �� b� dL V���hb ^� � e �!�_� g "��� b�!� �
!�gh�_ ��h� �gh� ]�^�ig� I�J hb�# � �  �ge��g�]�� `� e�#��a hb�
e �d�idg �� hb� ��gi ��^� e���^#ʰ ��_ I�J hb�# "��� d��� d���#
]�^�ig� hb� d� � �``�^���h hb� �W �g� hb� d� � �h b��eg �� ^ihh��a
_�"� �!� ��� ^�ghg `� hb� e �!�_� � "b��� ��^ ��g��a �^^�gg�]���h#
h� b���hb ^� � `� e�h���hgL [big� hb� b���hb ^� � e �!�_� "�i�_
]� d�h�!�h�_ h� ��gi � hb� h�^b����a# �g e� `� d��a h� hb� ]�gh
�` �hg �]���h#L

T�
T��ZW�


�g hb� hb�iabh e �^�gg �� d�_�^�� �W ]�^�d�g d� �
��h �^�h�� hb� e �]��d �` hb� ]��^� ]�j ��a� �hbd ^ ��h�g ��

�ʝʝ 6HH VXSUD Z�^h��� WWLʞL
��� 6HH Z��id� VXSUD ��h� �Q� �h ��OOʠOPL
��� 6HH VXSUD Y� h WWL
��� 6HH VXSUD Z�^h��� WWLTL
��N 6HH VXSUD Z�^h��� WWLʞL
��O 6HH Z^b� � � VXSUD ��h� �O�� �h �QNL
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��!� ��d��h "b� � ���]���h# �g b� _ h� _�h� d��� i�_� d�_� �
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