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INTER−CLUSTER COMMUNICATION NETWORK

LOCAL REGISTER FILE
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An Individual Cluster
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CFU Communication Function Unit
FU Function Unit

���!�����
	)��
�� ��� � �!��"$#
	��

. � � � #��"#%. � - � #D/1��� �=��� � � �2, � .a����)@#%�`/0� N ���	�����U4B�2����/1� Ns� �S#%)7��/ c ��
B
B��
E��.B.5�X� ��� � �2# N ��:!j ? � � �%�Z.B��#�^
.a#��"��
 ��� �>��i9� � �*����� � � � ��� � 4���� L W 0 N &�� ���SN #O6%���9)@��� � 4B�����	��4B� � �%�G6%��� � #%�8.B��#A��������� N ,�$U)\�%��� � � � - � #L�"&F� � � �
)+4 N � � �2# N �%�a4 N � � ��# N � N 
�#
� � N 
y�%�X�"#0� � � N ,%�����2#A��(C�".a����
y� N 
y��4�.B.5�2-E6%#�� � ��,%�%:

�����	�
� �
�������������
������������ ���!#"$�

< � #�4�, � ���X4B� � ����� N ,P� N � c �2��� � �2, � ���0��� #U��( �".a����
7$'� � �%� �"# � N ��4����V#O6%��� � ���%
B�E� N � ����/E�1#%)���gA����4 � �2# N
��-U��� ���F� N 
P��#U
��V���2M��%: ��� 4B� � ����� N ,D#O6%��� � ���%
B�K������
54�� � #E6������2#�4B��� N3� ��������� � � ��
h)+�%� � #%����:'j N3� ���"^w��� 4B� � ���
��#�/0/V4 N � ��� � �2# N 
����X��-A�G�����>,%#O6%��� N ��
 c -N�".5� � � �%�a
B�X� � � N ��� c � � &=��� N ��#�/0/�4 N � ��� � � N ,1��� 45� � �������%��&=���X�
�%� ��� ��� � � � N ��-y� N 
 c � N 
�&F� 
 ��� #%) ��� ��� N3� ������# N�N ��� � �2# N /1��� � � N � ��/�:'< � 4B��$5��#�/0/V4 N �X��� � �2# N �%/1# N ,
��� 4B� � ���`�=��#�� � ����g � ���D��-A���2���G
B4�� � #1� � � � N ��-E� N 
C� �X/0� � ��
 c � N 
�&F� 
 ��� #%) ��� �>��#�/0/V4 N �X��� � �2# N � � � N�N ��� :
JB4�� ��� ����/1#%���%$'� N ��#A
B� N ,r#%) ��� �h� N3� ���"^w��� 45� � ���E��#�/0/V4 N � ��� � � # N � N ��� �P� N � � ��45� � �2# N �"� � ����� � � � ��� � 4����
[+j J 
K_�/0�O- �%� ��#Y��# N � � ���%� N #%.a����� � �2# N ��� � ��
B45� � N , c �����%45�"���"#�/1��#%) ��� ��� ����4��C���2# � �1� N 
 �����"#�4��������
/0��- c �*� N 4B�"�K)+#%�F� N3� ���"^w��� 4B� � ���F��#�/0/V4 N � ��� � �2# N � N 
 ��� � �G/0�O-N� ���%
 � #E
���� �O-N� N ��� � ��
54B� � N ,V����,�4B�X���
#%.a����� � �2# N ��: �	��.R� � ��� � �2# N #%)t6��%� 4������%/1# N ,N��� 4B� � �������2���%
B� � #L� N �������%�"��
y����,��X� � ���F.B��������4����%:�< � 4B� ��� �
��#U
B�0���2M��1#O6%��� � ���%
e��� N � ���%
 � #y��g � ������-U��� ���*
B4�� � #h� N � � ��4B� � � # N ���%� � �E� � �%�X� ��: �y#%����#O6%����$!����,�� � � ���



��� ������� � ����	 ��

��������������� � 
�����
 	 ����� � �

�����U4B�2����/1� N3� ��#%)�� N � � ��45� � �2# N ��/0��-����%4B�����".5� �X� � N ,�� N 
 � � N ���*��g � ���0��-A���2���	
B4B� � #L
B� � �0���%� � ��� � �%� �X��:
< � 4B��$t
B4�� � #Q� N3� ���������X� � ��
 N � � 4����E#%) ��� ��
B���a����� Ns� )+�%� � #%�`��$ ��� ���2�D��# N3� ��� c 4 � � # N � � # ��� �C��� 4B� � ���`� N ,
#O6%��� � ���%
h����� N # � �%�2&���-A�F� N 
B��.?� N 
�� Ns� #%)!���%� � # ��� ���GL W��7N :


8�P� N � ����/0�P#%)1.a����)@#%�`/0� N ���%$���� 45� � ����� N , �%� �"# .5��#O6A� 
����P/0�xgA��
 c � N ��] � � N � ����/0�P#%)1� N ����,%-%:
< � #�4�, � $R��� 4B� � ����� N ,E��� /1.5� � ]B��� ��� �D��#�/1.a# N � Ns� ��& � �X� � ,�� 6%��� c � N ��] � � N 
�- N �%/0� �>� N ����,%-h��# N ��4B/0.�^
� �2# N $ ��� ����g � ���e��-U���2���0#%)���gA����4 � �2# N [ c �����%4B����#%)F�����%�"# N �0/1� N3� �2# N ��
 � c #O6%�T_0� N �������%�"��� 
5�2� N �����V#%)
��#�/1.a# N � N3� �G& � � � � � NC� 4�� N � N �������%�"�*�2����(���,%�*� N ����,%-C� N ��#�/1.a# N � Ns� ��:S
��F/1� Ns� � # N ��
C������� �2���O$B���2, N �2)@^
� ��� N ���>#%)t�2����(���,%��� �G.R��� � � ��4B� ���`�2- � �2, � � NC��� �*��4������ N3� � N 
�)\4 � 4���� � ��� ��N #��2#%,�� ����:=
 N # ��� ���F�X/1.5�%� � #%)
��� 4B� � ���`� N ,0� N ���`� � � � ��� � 4B���V�X� ��� � N ����
h)+#%��� N � N3� ������# N�N ��� � )@#%�K� N3� ���"^w��� 4B� � ������#�/0/�4 N � ��� � �2# N :	< � �
� N3� ���"^w��� 4B� � ���V��#�/0/V4 N � ��� � �2# N=N � � &'#%��(e�X����#�/1.a#��"��
f#%)	�2# N ,y&��2����� � ��6A� N , � � , � �2#��%
f����.5�%��� � � N ���%:
< � 4B��$���#�/0/V4 N � ��� � � # N # N � N3� ���"^w��� 45� � ���S��#�/0/V4 N � ��� � � # NUN � � &'#%��(1�%� �"#���# Ns� ��� c 4 � ��� � # ��� �F�%
B
B� � � # N �%�
� N ����,%-C��# N ��4B/0. � �2# N � N ��� 45� � ������
y����� � � � ��� � 4�������:

�10�� �
	�� < 4 5 698;: <?>
<?@ A)>JB.D9FG: <?B/:
69>
<?8

����
 �
� � � ������������� ���  $� � ��� �������

It���2#A��� <Gja� �b�F� #��%
A^w� � #%��� �	j J �=^w� � -U�2�SI8i9jok ����� � � � ��� � 4���� L W�� 5 N :!J��2,�4B��� 	 : 	 
B��.5� � � � ��� � c �2#A��(>
B� ��,%�`�%/
#%) ��� �Y����� � � � ��� � 4����%: J��2,�4���� 	 : 
 � � #T&F� ��� � �=- $ 
5� � �f.R� ��� �N#%)�<�� J 	 �
� �Gc 
�� .B��#A�������"#%��$	# N �
/1��/ c ����#%) ��� �KIt���2#A��� <Gj=���`� � � � ��� � 4B���>)+�%/E� �2-%:t< � �>����� � � � ��� � 4����>)+#�� �2#T&F��� � #�/1#%,%� N ��#�45�	��� 4B� � ���`� N ,
. � � � #��"#%. � -L� N 
 � �%� � &'#C��� 4B� � ������[ N �%/1��
h
 � N 
 ? _`: �=�%� � ���X4B� � ��� � �%�F� 	 � g 	 � ����,�� � � ����]5�2�*� N 
 

)+4 N � � �2# N �%�74 N � � �*[ N �%/1��
yiS$ J $ �e$5� N 
yH*_`: ���O6U� N ,E�1IKibjlkp���`� � � � ��� � 4B���%$5� � �%� � #O&F�G.R�����%� �2���a)+� � � � $

�����#A
���� N 
h��gU����4 � �2# N #%)Z/V4B� � � .5�2�*� N � � ��4B� � �2# N � ��� � � ��#�/1.a#��"�V�0IKibjlk � N � � ��4B� � �2# N &'#%��
7:	HK4���� N ,
��gU����4 � �2# N $b���%� � � N � � ��4B� � �2# N � �K.a����)+#%��/1��
Y# N ����� N ,��2�D)\4 N � � �2# N �%�t4 N � � : �S�2, �3� 	 � c � � � N � � ��4B� � � # N �
��4�.B.R�2-Q��# N3� ��#���)+#%�D���2, �s� � N 
B��.?� N 
�� Ns� )+4 N � � �2# N �%�'4 N � � ��:Q< � �N� N � � ��45� � �2# N �"� � ��# N ��� � � �V#%)F��� /0.5�2�%$
� � #�/0� ��$K� N 
 ��#�/1.5� � � ���2- � N 
���.a� N 
�� N3� � N � � ��4B� � �2# N ��: �y��/1#%��- #%.a����� � �2# N � � ��6%� c ��� N 
�����#�4�.5� ��

)@��#�/ ����� ��� /0� � � �C#%.a����� � �2# N ��: < � � �D)+��� � 4����Q�2#O&'����� ��� � N 4B/ c ���0#%)>
B� � �e)@� � � � ���L)@#%�E�e.5��� � � ��45� ���
�%�2,%#%��� ��� / � N 
 ��� 45� �=- $ .a#O&'���V��# N ��4B/1. � � # N �%�V&=���X�;:h< � �N/1#�� � )@�����34�� N3� � N � � ��45� � �2# N �*��� Ngc �
��gU����4 � ��
r# Nr��� �0� ����,%��� �.N 4B/ c ���>#%)=)\4 N � � � # N �%��4 N � � ��: �Z6%����-Q� N � � �`4B� � �2# N ��� N ��gA����4 � �0# N � � �2���%� �
� &'#L)\4 N � � � # N �%�94 N � � ��: J �xg�����,�� � � �����V[\
 � $ 
 W $ 
 � $ ? � $ ? W $ ? � _*��� N:c ��4B�"��
P)+#%����# N 
B� � �2# N �%�b��gA����4 � �2# N
#%)'� N � � ��4B� � � # N ��� N 
r�%� �t� N � � �`4B� � �2# N �8��� N�c �1��gU����4 � ��
 ��# N 
B� � � # N �%� �2-%: �F#T&=��6%����$��"#�/1�0� N � � ��4B� � � # N �
��� N9c �	��# N 
B� � � # N �%� �2-*��gA����4 � ��
E# N �2- c -D�".a�����2]5��4 N � � ��: �h#�� � #%) ��� �F� N � � ��4B� � � # N �������	#%)a4 N � � � � � � N ��-%:



��� ������� � ����	 ��

��������������� � 
�����
 	 ����� � �

DMA,EMIF

.L1 .S1 .L2 .S2 .D2

Instruction  decode

Control

Emulation
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Additional
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M1 D1 M2

    Timers,

,
       etc

:
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Power 
down

Program cache/program memory
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Data path BData path A
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Instruction dispatch

Register file A Register file B
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CEDGFIHKJMLONPLQDSRUTWVXHZY[DMDMT\HZR^]_Y1V`HZY[aba`cMDMLdHWefRgLOY[DPe1ahY[DMikjUNlefRgLQe1mQmOn6jUTWNoefVXefRUTpVgT\jUY[cMVXHZT\j^LQDSRUVgYGqMcMHZT\jrabetsuY1V
NvTWVg]wY1VKabe1DMHZT1xfefVgT\eGx1e1DMq>T\DyTWVXi1n{z|Y1RURgmQT\DyT\Hg}Gj~]_Y1V�qMT\HZT\D�RUVXe1mdLO�WT\qrefVKHXJMLORUT\HZRgcMVgT\jW����Dr��arz|T\qoqyT\q>qyY[abe1LdD�x
RUVgT\DMq
RUY��@efVXqMj�cMjgLQDyik�oDyT�i1VXe1LdDyT\q�qMLQjURUVXLQzocyRgLOY[DPRUY:e1HXJMLOTW�1T�jgHWe1mQefzoLQmdLORIn:JMe1j�zvTWT\D��GLQjgLOzlmOT�]_Y1Vb�ScoLORUT
jUY[ahTERgLQahT����1�W�����\�G�W�����\�1�f��� �BcMmQRgLQHZY1VgTEefVXHXJMLQRUT\HZRgcyVgT\j*Rgef}1T>RgJMT>LQqyT\e`Y1]4�W�X�f�O���Z _�¡ _¢¤£¥�Z£§¦f w�¨¢¤©¨ ��Zªy¢¤ ¤«1¬�TW�1T\D
]_cMVgRgJyTWVXj����\�1­t�����\�A®������\�1�f���

�uD�RUTWVXHZY[DoDyT\HZRgj@efVgT¯}GDyYt�°D�RUY�HZY[DMjgcoahT±jXLOi[DMLO�oHWe1DSRgmOn�JMLOi[J�T\DyTWVgi1n�e1DMqpefVgT\e`e1DMqpefVgT¯}GDyYt�°D�RUY`zvT
e�abetsuY1V¯jUY[cyVXHZTEY1]�N|TWVX]wY1VXa�e1DMHZT¯zvY1RURgmOT\DMT\Hg}Gj����\�1²f�³]_Y1V´jgLQDyi[mQTZFIHZY1VgT{qyT\HZT\D�RUVKe1mQLO�WT\q¥efVXHKJMLORUT\HZRgcyVgT\jrµ¤jgcMHXJ
e1j4HWmQcMjgRUTWVgT\qhjgcyNvTWVXjgHWe1mdefV4e1DMqhHWmQcMjURUTWVXT\q�¶±·~��¸�¹K�[�uDbHZY[D�RUTZºGR�Y1]va`cMmORgL�FIHZY1VgT´efVKHXJMLORUT\HZRgcMVgT\jWx�LOR4Joe1j»zvTWT\D
Y1zojUTWVg�1T\qPRgJMefR�LQD�RUTWVKHZY[DMDyT\HZRgj`HWe1DPT\e1jgLdmOnkHZY[DojgcMahT§N|Yt�,TWV`T\�¼cMLO�fe1mOT\D�R^RUYBY[DyTpHZY1VgT1x»efVgT\eBT\�¼cMLO�fe1mOT\DSR
RUY6RgJyVgTWT½HZY1VgT\jWx e1DMq�qyT\mQe�nPRgJMefRbe1HWHZY[cMDSRh]_Y1VhY��1TWV�JMe1mQ]´RgJyT½·��ke1HWHZT\jgj�mQefRUT\DMHZn����\�[¾A���¿���\�[¾f�´HWmOT\efVXmOn
qyT\ahY[DMjgRUVXefRUT\j RgJMefR qMT\jgLOi[D§RUVXe1qyTZF�YfÀ�j a�e1qyT±HZY[DojgLQqyTWVXLdDyi>RgJyT±LQD�RUTWVKHZY[DMDyT\HZR*e1j,e1D�LQDoqyTWNvT\DMqyT\DSR»T\D�RgLOR�n
HWe1D`Y1]wRUT\D`zvT �¼cMLORUT,Y1NMNvY[jgLORUT RUY¯RgJMT@qMT\jgLOi[DrRUVXe1qyTZF�YfÀ�jÁRgJMefR�efVXT Y1NoRgLQabe1mS]wVgY[aÂNvY�� TWV»e1DMq`N|TWVX]wY1VXa�e1DMHZT
NvY[LQD�REY1]@�GLOTW�>�§Ã YfFIqyT\jXLOi[DMLQDyi¥LQDSRUTWVXHZY[DMDMT\HZRgj{T\efVXmOn6e1mOY[Dyi½�¯LORgJ6Y1RgJyTWV^HZY[ahNvY[DyT\DSRgj>�¯JyT\D/JMLOi[J/mOTW�1T\m
efVXHXJoLORUT\HZRgcyVXe1mEqyT\jgLQi[D�RUVKe1qyTZF�YfÀvjBefVgT6z|T\LdDyiÄabe1qMT6LdjpJoLOi[JMmOn<qyT\jgLQVXefzomOT�]wY1V¥JMLOi[J�mOTW�1T\mEjUnGDSRgJyT\jgLQjpY1]
T\a^zvT\qMqMT\qBÅ¼YSÃ@jW�

�uD½Y1VXqyTWV±RUY��ScMe1DSRgLORgefRgLO�1T\mQn¥TW�Ae1mQcoefRUTrqML�ÀvTWVgT\DSR¯LQDSRUTWVXHZY[DMDMT\HZR±qyT\jXLOi[D¥RUVXe1qyTZF�YfÀ�j±]wY1VEqyT\HZT\DSRUVXe1mQLO�WT\q
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efVXHXJoLORUT\HZRgcyVgT1xMY[DMT>DyTWT\qMj´ehVXT\e1jUY[DMefzomOn�e1HWHWcyVXefRUTre1DMq¥]¤e1jUR°ahYGqyT\mv]_Y1V´RgJyT>efVgT\eGxoqMT\mQe\n1xoe1Doq¥NvY�� TWV´]wY1V
RgJyT\jUT@HXJyY[LdHZT\jW���4VXLOY1V�VgT\jUT\efVXHKJhLQD^LdD�RUTWVXHZY[DoDyT\HZR»ahY¼qMT\mQLQDyi°e1Doqre1DMe1mQn¼jgLdj~JMe1jÁahY[jURgmQn>qyT\e1mOR��°LORgJ^jgN|T\HWLQ�oH
HWLOVXHWcMLQR°mOTW�1T\m�LQjgjgcyT\j`� ���f��� ­��A��� ­��f�Áe1DMqkLQj±DyY1R¯qoLOVgT\HZRgmOn½cMjXefzomOT>RUY�abef}1ThJMLOi[J�mOTW�1T\m�a�LQHZVgYfFIefVXHKJMLORUT\HZRgcyVXe1m
RUVXe1qyTZF�YfÀ�jW���yY1V�TZºye1ahNomQT1xAe1DrefVXHXJMLQRUT\HZR~� Y[cMmQqEzvT�LQDSRUTWVgT\jURUT\qrLQD{}GDyY��°LdDyi*�°JMefR~efVXT4RgJyT�e��Ae1LQmdefzomOT4RUVXe1qMTZF
YfÀvjrLQD6RUTWVXabj^Y1]@NoLONvT\mQLQDyT`mQefRUT\DMHZn/e1DMqPN|Yt�,TWV�x~]_Y1Vre¥i[LO�1T\DPzoe1DMqy�¯LQqyRgJ6e1DMq:LQDSRUTWVXHZY[DMDMT\HZR^qMLQjURge1DoHZT1�
� JMLQj,LQDy]_Y1VXabefRgLOY[D§HZY[cMmQq§zvT¯cMjUT\q�efR@e�JMLOi[JyTWV mOTW�1T\m|Y1]~qyT\jgLOi[D§RUY`Y1zMRge1LQDpRgJyT±Y��1TWVXe1mQm|Y1NMRgLdarcMa ]_Y1V RgJMT
jUnGjURUT\a¥�4ÅGLQabLQmdefVXmOn1x\LOR³�¯LQmQmAzvT4�1TWVgn>cMjUTW]¤cMm1RUY¯}¼DMY��PRgJMT�NvY�� TWV�e1Doq{NvTWVg]wY1VKabe1DMHZT4Y1]yRgJyT,LQD�RUTWVKHZY[DMDyT\HZR�efR
qML�ÀvTWVgT\DSR»Y1N|TWVKefRgLQDyi>�1Y[mORgefi1T\j e1DMq�]wVgT\�¼cyT\DMHWLQT\jWx�LQDhY1VKqyTWV4RUY^TW�fe1mQcMefRUT±qynGDMe1abLQH �1Y[mORgefi1TEe1DMqb]_VgT\�¼cyT\DMHZn
jgHWe1mQLQDMiEjXHXJyT\ahT\j\���¯T\DMHZT1xSRgJyTWVgT´LQj»e{DyTWT\qb]wY1V4e{RUY¼Y[mG]_Y1V4RgJyT´LQDSRUTWVXHZY[DMDyT\HZRWxS�°JMLQHKJ�HWe1Dhi[LO�1T´VgT\e1jgY[DMefzomOn
e1HWHWcyVXefRUTbqyT\jXLOi[DkN|Y[LdD�Rgj±e1DMqkRgJyT\LOV{e1jgjUYGHWLQefRUT\q/efVgT\e¥e1Doq�NvYt�,TWV>HZY[jURgj>]wY1VE�fefVXLOY[cMjEefVXHKJMLORUT\HZRgcyVgThmOTW�1T\m
HZY[DMjURUVXe1LdD�Rgj´jXcMHXJ¥e1j°zoe1DMqy�°LdqyRgJ�xSmdefRUT\DMHZn�TWRgHf� ÅGLQabLdmQefV*ahY¼qMT\mQj@efVgT^e\�fe1LQmQefzlmOTE]wY1V°HWe1HKJyT\j�� ®� ���xyVgTWi[LQjURUTWV
�omOT\j�� ®M�¨�Ge1DMq>]¤cMDMHZRgLQY[DMe1m[HZY[ahNvY[DyT\DSRgj�� ­A®1����!°�fe1LQmQefzlLQmQLOR�n¯Y1]ye1D`LQD�RUTWVKHZY[DMDyT\HZR�abY¼qyT\m��°LQmQmfzvT4�1TWVXn>JyT\mONM]¤cMm
]wY1V¯efVXHXJMLQRUT\HZRgj´RUY�LQDS�1Y[mO�1T^LdD�RUTWVXHZY[DoDyT\HZR°LQD�T\efVXmQnpqyT\jXLOi[D�RUVXe1qyTZF�YfÀ�jW�

� JMLdj`HKJMefNMRUTWV§NMVgY1NvY[jUT\jhe1D LQDSRUTWVXHZY[DMDMT\HZR�ahYGqyT\mQLQDyikRUY¼Y[m*RUY:i1TWRb]¤e1jURbzocMR`VXT\e1jUY[DMefzomOn�e1HWHWcyVXefRUT
T\jURgLQabefRUT\j¯Y1]4LQDSRUTWVXHZY[DMDyT\HZR±qyT\mQe�n1x|efVgT\eGxve1DMq�NvY�� TWV°]_Y1V±e�i[LO�1T\DBRUT\HKJMDyY[mOY1i1n1xv�°LQVgT>mOT\Dyi1RgJ�xlzoLORuF��°LdqyRgJ�x
HWmOYGHg}�]wVXT\�ScyT\DoHZn1x@e1Doq mQefRUT\DMHZn1� � JyT¥RUY¼Y[m°jgY[mO�1T\j�e1D Y1NMRgLQabLO�\efRgLQY[D<NMVgY1zomQT\a Y1]{abLQDMLQa�LO�\LQDyi�N|Yt�,TWV
zSnB�oDMqMLQDMibRgJyT�efNMNMVgY1NMVKLQefRUTr�¯LOVgTrjXLO�WT1xvVgTWNvT\efRUTWV>jgLO�WT1x�e1DMq�VgTWNvT\efRUTWV>jUNoe1HWLQDyip]_Y1V±�fefVgnGLQDyipqyTWi1VgTWT\jEY1]
NoLONvT\mQLQDoLQDyi�e1DMq/efVXT\eG�§¸/T�efVXT�HWcyVgVgT\DSRgmOn6mQLQabLQRgLQDyi�Y[cMV>�,Y1VX}kRUY�HZY��1TWV�NvY[LQD�RuF�RUYfF�NvY[LQDSR>LQDSRUTWVXHZY[DMDyT\HZRgj
Y[DMmOn1xGe1j*ahY[jUR Y1]~RgJyTEJMLOi[J§NvTWVg]_Y1VXabe1DMHZTEmOY[Dyi�qMLQjURge1DoHZT±LQDSRUTWVXHZY[DMDMT\HZRgj,�¯LQmQmMzvT±Y1]³RgJMLQj,]_Y1VXaB���\���A��� � JyT
RUYSY[m�Y[cyRUNlcyRgjEepjgTWR±Y1] LQDSRUTWVXHZY[DMDyT\HZR{qyT\jgLQi[DMj°]_Y1V{e�HZVgY[jgjEjUT\HZRgLOY[D6Y1] efVgT\e�e1DMq6qyTWi1VgTWT\jEY1]�NlLONvT\mQLQDMLQDMiyx
e1mQmÁY1]@�°JMLQHKJ:ahTWTWR>RgJMTb]wVXT\�ScyT\DoHZnke1DMqPmQefRUT\DMHZn/HZY[DMjURUVXe1LdD�RgjW�§��DPe1qMqMLORgLOY[D³x³]wY1V^T\e1HXJ
qyT\jgLOi[D:eBjUTWR>Y1]
NvY�� TWV@e1Doq�NvTWVg]_Y1VXabe1DMHZT±DScoa^zvTWVXj efVgTEe1mQjUY`i[LO�1T\D�e1HZVgY[jgj*erVXe1Dyi1T±Y1]�jgcyNoNomOn`�1Y[mORgefi1T\jW� � JyT\jUT¯HKJyY[LQHZT\j
T\DMefzomOT*RgJMT°cMjUTWV»RUYrTZº¼NomQY1VgT*RgJyT°abLdHZVgYfFIefVXHXJoLORUT\HZRgcyVgT°qMT\jgLOi[DhjUNoe1HZT¯]wY1V�RgJyT°jUnGjURUT\a �¯JMLQHXJhLdDMHWmQcMqyT\j�RgJMLdj
LQDSRUTWVXHZY[DMDyT\HZRW�

� JyTrefVgT\eGx�qyT\mQe\n1x|e1DMq�N|Yt�,TWV¯T\jURgLQabefRgLQY[DB]_Y1V°RgJyT`LQDSRUTWVXHZY[DMDyT\HZRELQj*zocoLQmOR´cyNvY[D¥RgJyT`HZY1VgVgT\jUNvY[DMqoLQDyi
�Ae1mdcyT\j ]wY1V*RgJyT>mQY���mOTW�1T\m�HZY[ahNvY[DyT\DSR´jgcMHKJ¥e1j@�°LOVgT\j\x¼VXTWN|T\efRUTWVKjWx#"MY1Noj@e1DMq�zocyÀ|TWVXj\xS�°JoLQHXJ�efVgT>LQDpRgcyVKD
Y1zMRge1LQDyT\q:�¼LQe¥e1HWHWcMVXefRUT$�{Å%�4�gÃ@�±���\���t�,HXJMefVKe1HZRUTWVXLO�\efRgLOY[D��&�°Yt�,TW�1TWV�x�RgJoLQj{Y[DyTbRgLdahTbHXJMefVKe1HZRUTWVXLO�\efRgLOY[D
LQj�qMY[DyT±LdD�e1qy�fe1DMHZT1xye1DMqpJyT\DMHZT±RgJyT°RUY¼Y[mvLORgjUT\mO]�LQj,]_e1jgR,T\DyY[cMi[J�RUY�TZºGNomOY1VgT±abe1D�nbLdD�RUTWVXHZY[DoDyT\HZR HKJyY[LQHZT\j
VXefNoLQqomOn1�'�ocyVgRgJyTWVXabY1VgT1x*RgJyTkN|Yt�,TWV�ahYGqyT\m°LdjbNoefVXe1abTWRUTWVXLO�WT\q��°LORgJ VXT\jUNvT\HZR�RUYPRgJMTke1HZRgLO�GLOR�n<]_e1HZRUY1V
µ_NMVgY1zoefzlLQmQLOR�n½Y1]*jU�°LORgHKJMLQDyi�Y1]@e1D�n6zoLORK¹±e1Doq6RgJyT�HZY[cyNomdLQDyi�]_e1HZRUY1V�µ_NMVgY1zoefzlLQmQLOR�n½Y1]@VgT\mQefRgLO�1TbjU�¯LORgHXJMLdDyi
zvTWRI� TWT\D e1qAsge1HZT\D�R�zoLORgjK¹K�(!±D efVXHKJMLORUT\HZR�HWe1D NMVgY1�omOTpRgJyT½RgefVXi1TWR�� Y1Vg}¼mQY[e1q<RUY:i1TWRbRgJyT\jgTB�Scoe1D�RgLORgLQT\j
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LQDÄY1VXqyTWV�RUY/]_cMVgRgJyTWV�LQahNMVgYt�1T�RgJyT¥e1HWHWcyVXe1HZn
�°LORgJÄVgT\jUNvT\HZR�RUYkRgJMTpRgefVXi1TWRb�,Y1VX}¼mOY[e1q³�/¸/T½JMe\�1T½e1mQjgY
�Ae1mdLQqMefRUT\q�RgJyTrT\jgRgLQabefRUT\jEY1],qMT\mQe\nBe1Doq�NvYt�,TWVEY1zMRge1LQDMT\q�z¼n½RgJyT`RUY¼Y[m��¯LORgJ �{Å%���UÃ@��jgLdarcMmdefRgLOY[D�e1Doq
�,T�]_Y[cMDMq
RgJMefRhRgJyT¥TWVXVgY1VhLQjhmOT\jgj`RgJMe1D(�\��� LdDÄRgJMT¥�,Y1VXjgR�e1Doq�z|T\mQY��+�\����Y[D<e\�1TWVKefi1T1��CEcyV�RUYSY[m
zoe1jUT\q<efNMNoVgY[e1HXJ<RUYÄefVXHXJMLQRUT\HZRgcyVXe1m´ahYGqyT\mQLdDyi�Y1]ELQDSRUTWVXHZY[DMDyT\HZRhNlefVXe1ahTWRUTWVXj§LQjhe1DMe1mOY1i1Y[cMjbRUY/RgJMefRbY1]
Ã !°Ã � �W� ®� A���

� JyT±NMVgY1NvY[jUT\q§RUY¼Y[m|HWe1D�zvTEcMjUT\q§zSn§efVXHXJMLQRUT\HZRgj��AHZY[ahNoLQmQTWV*�´VXLORUTWVXj LQDpabe1DSn�qML�ÀvTWVgT\DSR,�@e\nGjW� ÅGLdDMHZT
qML�ÀvTWVgT\DSR�Y[DGFIHKJMLON�LQD�RUTWVKHZY[DMDyT\HZRgj*JMe��1TEqoL�À|TWVXT\D�R,N|TWVX]wY1VXa�e1DMHZT°VgT\�¼cMLOVXT\ahT\D�Rgj\xSRgJyT±RUY¼Y[m|HWe1DpzvT¯cojUT\q�RUY
HWcMjURUY[abLQ�WT4RgJyT�LQDSRUTWVXHZY[DMDMT\HZR~qyT\jgLOi[D>RUY¯ahTWTWR³RgJMT\jUT4i1Y[e1mQj�efR~abLQDoLQarcoa�NvYt�,TWV\� � JyT4LdahNoe1HZR³Y1]yqML�ÀvTWVgT\DSR
LQDSRUTWVXHZY[DMDyT\HZR»HXJMY[LQHZT\jÁ�°LORgJ�mQefRUT\DMHZn`e1DMq`NvY�� TWV»RUVXe1qyTZF�YfÀ�j»HWe1D�z|T TW�fe1mQcMefRUT\qhefR»RgJyT*efVXHKJMLORUT\HZRgcyVXe1mGmOTW�1T\m
LQD:HZY[DMHZTWVXR^�°LORgJPHZY[ahNoLQmOTWV^Y1NMRgLQabLO�\efRgLQY[DMjW� � JScMj\x~RgJyT§RUYSY[m�T\DMefzomOT\j{RgJMT§HZYfFIqyT\jgLQi[D:Y1]´LQDSRUTWVXHZY[DMDyT\HZRgj
e1mOY[Dyi`�°LORgJ§RgJyT±Y1RgJyTWV´HZY[ahNvY[DyT\DSRgj,T\efVKmOn�LQD§RgJyTEqyT\jgLOi[D§NoJMe1jUTEe1DMq�LORgj LQahNoe1HZR Y[DpRgJyTEY��1TWVXe1mdm|jgn¼jURUT\a
NvY�� TWV^e1DMq6NvTWVg]_Y1VXabe1DMHZTbHWe1D/zvThTW�fe1mQcMefRUT\q:cMNM]wVXY[D�RW� !±j>ahT\DSRgLOY[DyT\q/T\efVXmdLOTWV{RgJMLQj{JMe1j>z|T\HZY[abTb�1TWVgn
LQahNvY1VgRge1DSR*LQD¥DyTW��NMVXY¼HZT\jgj´i1T\DyTWVXefRgLOY[DMjt���\�[¾A��� � JMT>abetsuY1V¯HZY[D�RUVXLQzocyRgLOY[DMj@Y1]�RgJMLQj´�,Y1Vg}�efVgT��

�f� !�RUY¼Y[m4�°JoLQHXJ/NoVgY��GLQqyT\jET\jURgLdabefRUT\j^Y1]*efVgT\eBe1DMq:NvY�� TWV>]_Y1Vre¥NvYt�,TWVrT	��HWLOT\DSR^LQDSRUTWVXHZY[DMDyT\HZR>RUY
ahTWTWRrRgefVXi1TWRhzoe1DMqy�°LdqyRgJ:e1DMq
mQefRUT\DMHZnÄVgT\�ScoLOVgT\ahT\DSRgj^]_Y1VheBVKe1Dyi1T§Y1]°RUT\HXJMDyY[mQY1i[LOT\jW� � JyT§RUYSY[m
Y1NMRgLQabLO�WT\j±]_Y1VEN|Yt�,TWV{z¼nB�lDMqMLQDyi�RgJyT�Y1NMRgLQabe1m��fe1mQcyT\j±Y1]�RgJyT��°LQVgTr�¯LQqyRgJMjWx|VgTWNvT\efRUTWV>jgLO�WT\j{e1Doq
jUNoe1HWLQDyi[j\x¼�¯JMLQHXJ¥HWe1D�ahTWTWR´RgJyT^RgefVgi1TWR°zoe1Doqy�°LQqyRgJpe1DMq½mdefRUT\DMHZn1�

�¼� �yY1VrT\e1HKJÄLdDyNocyREVgT\�¼cMLOVgT\abT\D�RWx�RgJyT�RUY¼Y[m4NMVXY��GLQqyT\j>eBVXe1Dyi1T�Y1]*qyT\jXLOi[D:HXJMY[LQHZT\j^�¯LORgJ/VgT\jUNvT\HZR>RUY
efVgT\eEe1DMqrqMTWi1VgTWT\jÁY1]oNoLQN|T\mdLQDMLQDyi �°JMLdHXJ`HWe1D�z|T@cMjUT\qrz¼n>RgJyT*cMjUTWV�RUY{TZº¼NlmOY1VgT,a�LQHZVgYfFIefVXHKJMLORUT\HZRgcyVXe1m
RUVXe1qyTZF�YfÀ�j{efR±RgJMT�jgn¼jURUT\a+mQTW�1T\m � �McyVgRgJMTWVXahY1VgT1x�RgJyT�RUY¼Y[m�NMVgY��GLQqyT\j±T\jURgLdabefRUT\jEY1]�NvY�� TWV\x�zoe1DoqGF
�°LQqyRgJpe1DMq�mQefRUT\DMHZn§]wY1V´e`VXe1Dyi1TEY1]��1Y[mORgefi1T\jWxomOYt�,TWV*RgJoe1D�RgJyT{DyY[abLQDMe1m�� � JoLQj,e1mdmOY��°j@HKJMefVXe1HZRUTWVUF
LO�\efRgLOY[D¥Y1]�RgJyT^qyT\jXLOi[D�]wY1V¯qyn¼Doe1abLQH±�1Y[mORgefi1Tre1Doq¥]wVXT\�ScyT\DoHZnpjgHWe1mdLQDyiy�

­¼� ! qyTWRge1LdmOT\q �EÅ%���UÃ*� �Ae1mdLQqMefRgLOY[D
Y1]±RgJyT¥RUYSY[m´�AefVgnGLQDyi/qMLOÀ|TWVgT\DSRhNoefVXe1abTWRUTWVXjbjgcMHKJ<e1jbmOT\Dyi1RgJ³x
NoLORgHXJ³x4e1DMq
RUT\HXJMDyY[mQY1i1nÄRgJMefRhHZY[Dy�oVXabj`RgJMefR�RUYSY[m*Joe1jr}GDyYt�°D�qyTWi1VgTWT�Y1]¯cMDoLQqMLOVgT\HZRgLQY[DMe1m4TWVgVXY1V
µu�\��� LQD�� Y1VXjUT^e1Doq�z|T\mQY����\��� Y[D½e\�1TWVXefi1Tt¹K�

¸/T¥JMe\�1T½jgN|T\HWLQ�oHWe1mQmOn/cMjUT\qÄRgJyT�RUY¼Y[m,RUY6TW�fe1mQcMefRUT�RgJyT�T\DyTWVgi1nPz|T\DMTW�MRgj^Y1]±JyTWRUTWVgY1i1T\DyTWY[cojhLQD�RUTWVgF
HZY[DMDyT\HZRgjELQD�RgJyT�HZY[D�RUTZºGR{Y1]�HWmQcMjgRUTWVgT\q�efVKHXJMLORUT\HZRgcMVgT\j{cMjgLQDMibRgJyT`NMVgY1NvY[jUT\qkLQD�RUTWVKHZY[DMDyT\HZREahY¼qMT\m � � JyT
DyTZºGR>HXJMefNMRUTWV`qyT\jgHZVXLQz|T\jEY[cMV^jgHXJMT\qMcMmOTWV>]_Y1V^JyTWRUTWVXY1i1T\DyTWY[cMj`LQD�RUTWVKHZY[DMDyT\HZR^HWmQcojURUTWVgT\q6¶E·³��¸ efVKHXJMLORUT\H¨F
RgcyVgT\j e1DMq§RgJyT±efNoNomQLQHWefRgLOY[D�Y1]³RgJyT±NMVgY1NvY[jUT\q§RUYSY[m|LQD§TW�Ae1mdcMefRgLQDyi`LQD�RUTWVKHZY[DMDyT\HZR@T\DyTWVgi1nbzvT\DyTW�oRgj4]_Y1V RgJMT
NMVgY1NvY[jUT\q�jgHXJyT\qocMmQLQDyipe1mOi1Y1VXLORgJoa¥� !±jEe1DyY1RgJyTWV>LQmQmdcMjURUVXefRgLO�1T^TZºGe1ahNlmOT1xl� ThJMe\�1ThcMjgT\q�RgJMTrRUY¼Y[m�RUYp�lDMq
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RgJyT{Y1NMRgLQa`cMa qMTWi1VgTWT>Y1]�NoLONvT\mQLQDMLdDyi>Y1]�RgJyT>�°LOVXT±�¯JMLQHXJ¥a�LQDMLQabLQ�WT\j,RgJMT>Y��1TWVXe1mdm�NvY�� TWV`µ�Å¼T\HZRgLOY[D½®S¹K�
� JyT¯VgT\jUR@Y1]³RgJyTEHXJoefNMRUTWV*LQj�Y1VXi[e1DMLO�WT\q�e1j ]wY[mQmQY��°jW�Á¸/T{qyT\jgHZVKLOzvT°RgJyT±RUYSY[mve1DMqpLORgj@LQahNlmOT\ahT\DSRgefRgLOY[D

LQD�Å¼T\HZRgLOY[D��
e1DMq�RgJyT/e1jgjgY¼HWLQefRUT\q qyT\mQe\n¿e1DMq�NvY�� TWV½ahYGqyT\mQj�LQD�Å¼T\HZRgLOY[D�­¼� Å¼T\HZRgLOY[D�®�i[LO�1T\j¥RgJMT
TZº¼NvTWVXLdahT\D�Rge1m°e1DMq �fe1mQLQqMefRgLQY[D<VgT\jgcMmQRgjb]_Y1V§RgJyTBRUYSY[m �ÂÅGT\HZRgLOY[D¿�:NocyRgj�Y[cyV�� Y1Vg} LQD<RgJMT�HZY[DSRUTZº¼R�Y1]
T\efVXmQLOTWV*� Y1Vg}�LQD�RgJyT^efVXT\ehY1]»LQD�RUTWVKHZY[DMDyT\HZR°ahYGqyT\mQLdDyiy��Å¼T\HZRgLOY[DB²�HZY[DMHWmdcMqyT\j*RgJMLdj*HXJMefNMRUTWV��

-/.�� 2�� ��� �!�#" � 8/8%$'&)(+*@=^7´?-,
5*?t8�3
� JyT±HZY1VgT±abY1RgLO�AefRgLQY[D�zvT\JMLQDoqhRgJyT°RUY¼Y[mvLQj4RUY��omdmyRgJyT±i[efNpzvTWR��,TWT\D�e1DpefVXHXJMLQRUT\HZR/. j@VgT\�ScoLOVgT\ahT\DSRgj4Y1]³RgJMT
LQDSRUTWVXHZY[DMDyT\HZR e1DMqh�°JMefR,RgJyT°HWLOVKHWcMLOR4mOTW�1T\mlLQD�RUTWVKHZY[DMDyT\HZR,abY¼qyT\mdj»NMVgYt�¼LQqMT1���ÁLOi[cMVgT°�¼�Q�¯qMTWNoLQHZRgj»RgJyT¯RUYSY[m�x
LORgj4LQDMNocyRgjWx1e1DMqbLQRgj»Y[cyRUNocyRgj\� � JyT´cMjUTWV4NoVgY��GLQqyT\jÁRgJyT°RgefVgi1TWR�RUT\HKJMDyY[mOY1i1n1x¼�°LOVgT´mQT\Dyi1RgJ�x�D¼cMarz|TWV»Y1]vzoLQRgjWx
]wVXT\�ScyT\DoHZn1x�e1DMq:mdefRUT\DMHZn µ¤LQD:D¼cMa^zvTWV{Y1]*HZnGHWmOT\jK¹K� � JyTWVgTbefVgT§e½DScoa^zvTWV{Y1]@Y1RgJyTWV^NlefVXe1ahTWRUTWVXj^�°JMLQHKJ
JMe\�1T@RgJyT@qyTW]¤e1cMmOR��Ae1mQcMT\j�e1DoqrHWe1D`zvT,Yt�1TWVgVXLQqoqyT\D^z¼n>RgJyT@cMjUTWV�� � JyT@jgcyNoNomOnEe1DMq`RgJyVgT\jgJyY[mdq>�1Y[mORgefi1T\j4efVXT
e1cyRUY[abefRgLQHWe1mdmOn¥qyTWVXLO�1T\q¥]_VgY[a	RgJyT^jUNvT\HWLO�MT\q½RUT\HXJMDyY[mQY1i1n¥zoe1jUT\q½Y[DBRgJyT^NoVgT\qMLQHZRgLO�1T{RUT\HKJMDyY[mOY1i1n½abY¼qyT\mdj
µ � � �6¹Z���\²  1��� !±HZRgLO�GLORInk]_e1HZRUY1VrLQjERgJyThNMVgY1zlefzoLQmQLOR�n¥Y1] jg�°LORgHXJoLQDyi�Y1],e¥zlLOR±e1Doq6RgJyTbHZY[cyNomQLdDyi§]¤e1HZRUY1VrLdj
NMVgY1zoefzlLQmQLOR�nkY1]¯VgT\mQefRgLO�1T�jU�°LQRgHXJMLQDMi�Y1]¯RI� Y:e1qAsUe1HZT\DSR�zoLORgjW�10 Y1RgJ<HWe1D�zvTpY1zMRge1LQDyT\q
z¼nPNMVgY1�lmQLQDyi½RgJMT
�,Y1VX}¼mOY[e1q�RUY^Yt�1TWVgVXLQqyT¯RgJyT¯qMTW]_e1cMmQR4�Ae1mdcyT´Y1]  G� �¼���yY1V@mOY[Dyi^LdD�RUTWVXHZY[DoDyT\HZR,VKcMDMDMLQDMi±efR@e^JMLQi[Jh]wVXT\�ScyT\DoHZn1x
NoLONvT\mQLQDoLQDyi>RgJyTrLQD�RUTWVKHZY[DMDyT\HZR´zvT\HZY[ahT\j¯abe1DMqMefRUY1Vgn1�,¸¿LQVgT>mOT\Dyi1RgJ¥T\jgRgLQabefRUT\j°HWe1DBzvT{Y1zMRge1LQDyT\qB]wVgY[a	e
NMVXLOY1V*qyT\jXLOi[D¥Y1V´�°LQRgJ¥jUY[ahT^LQDoLORgLQe1m|VgY[cyi[J "MY¼Y1V´Nomde1DMDMLQDyi�e1DMq½abY¼qyT\mdj*jgcMHXJBe1j32´T\DSRgj´VXcomOT�� ­��t���

� JyT±qyT\jgLOi[D��AefVKLQefzomOT\j�RgJMefR@RgJyT°RUY¼Y[mvHZY[DMjgLQqyTWVKj4]_Y1V,RgJyTELQDSRUTWVXHZY[DMDyT\HZR Y1NMRgLQa�LO�\efRgLOY[D�efVXT±e1j ]_Y[mQmOY��¯j	�
�f� � JyTh�°LOVXTh�°LQqyRgJ µ_�±¹{e1DMq:�°LQVgTbjUNoe1HWLQDMiPµ¤jK¹K�§�uDMHZVgT\e1jXLQDyi¥�°LOVXTh�°LQqyRgJ6VgT\qocMHZT\j>VgT\jXLQjURge1DMHZT�e1Doq
LQDMHZVgT\e1jgLdDyi��¯LOVgT¥jUNoe1HWLQDMikVXT\qMcMHZT\jhHZY[cyNomdLQDyi6HWefNoe1HWLORge1DMHZT1�40 Y1RgJ Y1]±RgJyT\jUT¥VXT\qMcMHZT½D¼cMa^zvTWV�Y1]
VgTWNvT\efRUTWVXjWxMcyN�RUYbehHZTWVgRge1LQD½N|Y[LdD�RW� � YSYbmQefVXi1T>e��°LOVgT±�°LQqyRgJpY1V*RUY¼Ybjgabe1mQm�e`�°LQVgT{jUNoe1HWLQDyihmOT\e1qoj
RUY�mQefVgi1T��°LOVgTbHWefNoe1HWLQRge1DMHZT§�¯JMLQHXJPLQj>HZY[cMDSRUTWVrNoVgY¼qocMHZRgLO�1T1�p¸¿LOVXTb�°LQqyRgJ/e1DoqPjUNoe1HWLdDyiBqyT\HWLQqMT\j
RgJyThY��1TWVXe1mdm4efVgT\e¥Rgef}1T\DPzSnkRgJyT�LQDSRUTWVXHZY[DMDMT\HZR{�°JMLQHKJ/HWe1D:zvT�i[LO�1T\D:e1j^e1D:Y1NMRgLOY[DMe1m»HZY[DMjgRUVXe1LQDSR
zSnpRgJyT>cMjUTWV°Y1V´RUYSY[m~�,Y1VX}pLQD¥e�mOYSY1NBzoe1Hg}¥abe1DMDMTWV*]wY1V°jgTWR´Y1]»DyY[abLQDMe1mvefVgT\eb�Ae1mQcMT\jW�

�¼�52´TWNvT\efRUTWVkÅGLO�WT µ�ÅM¹pe1Doq Å¼Noe1HWLQDyi�µ7698\¹K� ·~Y[Dyi<�°LOVgT\j¥Joe\�1T:RUY<zvT/zMVgY1}1T\D(cMN(�°LORgJ�NvTWVXLOYGqMLQH
VgTWNvT\efRUTWVXjERUY¥VgT\qMcMHZT�RgJyTbLdahNoe1HZREY1]�RgJyTh�¯LOVgT`VgT\jgLQjURge1DoHZT1� � JMTWVgThLQjEe1D6Y1NMRgLQabe1mÁVgTWNvT\efRUTWV>jgLQ�WT
e1DMqÄjgNoe1HWLQDyik]wY1V�abLQDoLQarcoa qyT\mQe�n1��0 cMR`mOYt�,TWVbjXLO�WT\j�e1DMqÄLdDMHZVgT\e1jUT\q�jUNoe1HWLdDyi�HWe1D�zvT§cojUT\qPRUY
VgT\qMcMHZT{NvY�� TWV´�°JoLQmOTEahTWTWRgLQDyibRgefVXi1TWR¯qyT\mQe�nv� ���f���
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INTACTE

(Coupling Factor)

f

A1

An

V1

Num of Repeaters
Repeater Spacing
Repeater Size
Power

Wire Width
Wire Spacing

p1p2 pn

Vmax

A2

Breakup V2

(Vth )

(Activity Factor)

ddV

Length

BitWidth

Tech

 {# cycles}Delay

�	��
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­¼�56¯TWi1VXTWTbY1]��,LONvT\mQLQDMLQDMiBµ_N|¹K�`·~Y[Dyi½LQDSRUTWVXHZY[DMDyT\HZRgj>�°LQmQm�DyTWT\q/LQDSRUTWVXahT\qMLdefRUT "oY1N:jURgefi1T\j>LQD6Y1VXqMTWV
RUY�ahTWTWR´RgJyT{]_VgT\�¼cyT\DMHZnpRgefVgi1TWRW�

®y�rÅGcyNMNomQn6µ_¶EqMql¹°e1DMq � JyVgT\jXJyY[mQq½¶»Y[mQRgefi1T�µ_¶¯RgJ|¹K� � JyT\jUT�HWLOVXHWcMLQR±mOTW�1T\m�NoefVKe1ahTWRUTWVXjEHWe1D6zvT`cMjgT\q
RUYbRUVXe1qyT{YfÀ:qynGDMe1abLQH±NvY�� TWV¯e1Doq¥mOT\ef}Aefi1TrNvY�� TWV´Y1]ÁRgJyT^LQDSRUTWVXHZY[DMDyT\HZRW�

�uqyT\e1mQmOn:RgJMTpRUY¼Y[m*jgJyY[comQqP�lDMqPRgJMTpY1NoRgLQabe1m �Ae1mdcyT\j`]wY1VhRgJyT¥efzvY��1T¥�fefVXLQefzlmOT\j`�°JMLQHKJÄ�¯LQmQm�mQT\e1qÄRUY
e¥qyT\jgLOi[D6�¯LORgJ/abLQDMLdarcMa�NvY�� TWV\x��°JMLQmOT�ahTWTWRgLQDMi¥RgJyTbRgefVgi1TWR>NvTWVg]_Y1VXabe1DoHZT1�*7¯Dy]_Y1VgRgcMDoefRUT\mOn1x³RgJyTbY1NMF
RgLQabLO�\efRgLQY[DÄLQj`�1TWVgn
HZY[ahNomOTZºÄRUY6jgY[mO�1T¥e1jhLOR`Ldj`ekabL�ºGT\q�LQDSRUTWi1TWVbDyY[DMmQLQDMT\efV^NMVgY1i1VKe1ababLQDyi�NMVgY1zomQT\a¥�
0 T\jgLQqyT\jWx�RgJyT¥e1DMe1mOn¼RgLQHWe1m ]wY1VXa`cMmQe1j`VgT\mdefRgLQDyikN|Yt�,TWVbe1Doq<qyT\mQe\nÄRUY/e1mQm RgJyT¥qyT\jgLOi[D
�fefVXLQefzomOT\j�efVgT¥e1mQjgY
�ScoLORUT¯HZY[ahNlmOTZº|���¯T\DMHZTE�,T±Rgef}1T{e^NoVXefi[abefRgLQH¯efNMNMVgY[e1HKJ§Y1]�erabLOº¼T\q§e1DMe1mOn¼RgLQHWe1mle1Doq§jUT\efVKHXJpRUT\HXJMDoLQ�ScMT
]wY1V°�oDMqMLQDMirRgJyT{Y1NoRgLQarcoa �Ae1mdcyT\jW�

� JyT¥RUY¼Y[m*TZºGNomOY1VgT\j�e:mQLQabLQRUT\qÄVKe1Dyi1T½Y1]{efVgT\e1j�e1Doq<NoLONvT\mQLQDMT§qyTWNMRgJojW�(�yY1V§e1DSn�i[LO�1T\D efVXT\eGx RgJMT
�°LOVgT§NoLORgHKJ
LdjrY1zoRge1LQDyT\q�e1j�RgJyT¥mOT\Dyi1RgJ�e1DMq�D¼cMa^zvTWV`Y1]°zoLQRgj`efVXTp}GDyYt�°D�� �yY1Vbe1DSnPNoLQN|T\mdLQDyT�qyTWNoRgJ�x
RgJyT��°LOVgTpmOT\Dyi1RgJ<LQD
e1DSnPNoLONvT\mQLdDyTbLQj`Y1zMRge1LQDyT\q
z¼nÄe1jgjXcMabLQDyikT\�¼cMe1m NoLONvT\mQLQDyTbjgTWi[ahT\D�Rgj\� � JyT\jgTpR��,Y
HWe1mQHWcMmQefRgLQY[DMj»VgT\jgcomOR4LQDberjgabe1mQmOTWV�Y1NMRgLQabLO�\efRgLQY[DhNMVgY1zomQT\a Y1]v�oDMqMLQDMi±RgJMT°Y1NMRgLQa�e1my�°LOVgT*�¯LQqyRgJ�x[VXTWN|T\efRUTWV
jgLO�WT\jWxEe1DMq(jUNle1HWLQDyi�]wY1V�e�i[LO�1T\D��°LOVgT6NoLQRgHXJ(e1DMq(cMDMNoLONvT\mQLQDyT\q jUTWi[ahT\DSRWx{�°JMLQHKJ¿abTWTWRgj½RgJyT/RgefVgi1TWR
HZn¼HWmQT§RgLQabT1� � JMLQjrNMVgY1zomOT\a�LQj`jUY[mO�1T\q
z¼nPcMjgLQDMiBRgJyT�� T\mQm�}GDyYt�°D�qyT\mQe\nÄe1DMq
N|Yt�,TWVhahYGqyT\mQjr]_Y1V`RgJMT
VgTWNvT\efRUTWVXj*e1DMq�RgJyT{�¯LOVgT\j{� ���A���4¸/T^cojUT{e�zocMLQmORuFILdDbY1NMRgLQa�LO�\efRgLOY[D�]¤cMDMHZRgLOY[D�LQD¥� ! � ·�! 0{���\²G�\��RUY�jUY[mQ�1T
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RgJMLQj±NMVgY1zlmOT\a¥�^�uD/e1qMqMLQRgLOY[DkRUYBHZY[DMjgLQqMTWVXLQDyi§RgJyTbe1HZRgLO�GLORIn6e1DMq/HZY[cyNomdLQDyip]_e1HZRUY1VXj^]wY1V>qMn¼DMe1a�LQH`N|Yt�,TWV�x
�,T6JMe��1T6e1mdjUYÄHZY[DMjXLQqyTWVgT\q�RgJyT6mOT\ef}Aefi1T6NvY�� TWV��°JMLQHKJ JMe1jpzvTWT\D¿LOi[DyY1VgT\q�LQD�jgY[ahT�Y1]^RgJyT�NoVgTW�¼LQY[cMj
�,Y1VX}v� ­��A���(¸/T6JMe��1T�Rgef}1T\D�HWefVgTkRUY
LdDMHWmQcMqyT�RgJyT "MY1N Yt�1TWVXJyT\e1qMj�e1j§�,T\mdm°e1j§RgJyTBNMVXTZFIqyVXLO�1TWVXj§ef]wRUTWV
RgJyT "MY1N
LQDSRUYBRgJyTbRgLdabLQDyi½e1DMqPNvY�� TWV`HWe1mQHWcomQefRgLOY[DMj^]wY1VrRgJyT§cMDMNoLONvT\mQLQDyT\q�jUTWi[ahT\DSRgjW� � JyT§qyT\mQe\n:e1Doq
NvY�� TWV°ahYGqyT\mQj@]_Y1V´RgJyT{VgTWNvT\efRUTWVXjWxozocGÀvTWVXjWx%"MY1Noj*e1DMq½RgJyT{�°LOVgT\j*Joe\�1T^zvTWT\D¥HWe1mQLQzMVXefRUT\q��°LORgJ �{Å%���UÃ@�
jgLQa`cMmQefRgLOY[Doj^Y1]¯RgJyT\jUT¥HZY[ahNvY[DyT\DSRgj�Y��1TWVb]_Y[cyVbqML�ÀvTWVgT\DSRrRUT\HKJMDyY[mOY1i1n�DyYGqyT\j�cMjgLQDMi�RgJyT � � � Å%���UÃ@�
ahYGqyT\mQj����\²  A����CEDoHZT�RgJyT§NMVgY1zomOT\a ]wY1V�e1DÄcoDyNoLONvT\mQLQDMT\qBjUTWi[ahT\DSR�LQj^jUY[mQ�1T\q�xÁRgJyT�RUY1Rge1m,NvY�� TWVr]_Y1VrRgJMT
Y��1TWVXe1mdm,LQDSRUTWVXHZY[DMDMT\HZR�Ldj>T\e1jgLQmQn/Y1zMRge1LQDyT\qÄzSn:jXHWe1mQLQDyikLOR^z¼n/RgJyT�DScMarzvTWV^Y1]´NlLONvT�jUTWi[ahT\DSRgjW� !@RrRgJMLdj
mOTW�1T\m xÁRgJyT$"MY1N
e1DoqÄHWmOYGHg}PN|Yt�,TWV�efVgT�e1mQjUYkLQDMHWmQcMqMT\q�� � JScojWx»eBqyT\jgLQi[DP�°JoLQHXJÄabLQDMLQa�LO�WT\j{RgJyT§N|Yt�,TWV
]wY1V`e½i[LO�1T\DÄefVgT\eGx»mOT\Dyi1RgJ�x�NoLONvT\mQLdDyT`qMTWNMRgJPe1DMqPRgefVgi1TWR`]wVgT\�¼cyT\DMHZn/LQj>Y1zMRge1LQDyT\qÄe1DMq:RgJMLdj>LQj>VXTWN|T\efRUT\q
]wY1V�ekjUTWRrY1]¯efVgT\e1j�e1DMqPNlLONvT\mQLQDyThqyTWNMRgJojW�kC±]´HZY[cyVKjUT1x»LORrLQj`e1mQjUY�NvY[jgjgLOzomQThRUYkYt�1TWVgVXLQqMT�RgJMLQj`LORUTWVXefRgLQ�1T
zvT\JMe\�GLOY1V4RUY>Y[cMRUNocyR4RgJyT°VgT\jgcMmORgj4]wY1V�erjUNvT\HWLO�oH*efVgT\e^e1DMqbNoLQN|T\mdLQDyT,qMTWNMRgJhRUY¼Yy� !¯qMqoLORgLOY[DMe1myLQDM]wY1VXa�efRgLOY[D
mQLO}1T{RgJyTrzMVgT\ef}GcyN½Y1]»NvY�� TWV°zvTWR��,TWT\DkqML�ÀvTWVgT\DSR°HZY[ahNvY[DyT\DSRgj¯LQj°e1mQjUY�NoVgY��GLQqyT\q¥�¯JMLQHXJBLQj*Y1]4LQDSRUTWVgT\jUR´RUY
e�abLQHZVgYfFIefVXHKJMLORUT\HZRW��¸�LORgJ6T\ahTWVgi[LQDMi�LdD�RUTWVgT\jgRELdDkqMn¼DMe1a�LQH^�1Y[mQRgefi1T�e1DMq6]_VgT\�ScMT\DMHZn�jgHWe1mdLQDyio���\²1�A�����\²1­1��x
LOR´LQj*Y1]»LQDSRUTWVgT\jUR°RUY§jUTWTrRgJyT>NvTWVg]_Y1VXabe1DMHZTZF�NvY�� TWV°RUVKe1qyTZF�YfÀvj¯NvY[jgjgLOzlmOT±LdD¥RgJyT^LQDSRUTWVXHZY[DMDMT\HZRW� �¯T\DMHZT^RgJMT
RUYSY[m�e1qMqMLORgLOY[Doe1mQmOn¥T\jURgLQa�efRUT\j>RgJyTbNvYt�,TWV^e1Doq/NvTWVg]wY1VKabe1DMHZTBµ¤qyT\mQe�n6Y1],T\e1HKJÄjUTWi[abT\D�RK¹±]_Y1Vre�VKe1Dyi1TbY1]
jgcyNMNlmOn½�1Y[mORgefi1T\j�mOYt�,TWV`RgJMe1D:RgJMT�DyY[abLQDoe1mÁ�Ae1mQcMT1� � JMTbY1RgJyTWVrqMT\jgLOi[D/NoefVKe1ahTWRUTWVXj`mQLO}1Th�°LQqMRgJ�x~jgLO�WT\j\x
e1DMq½jUNle1HWLQDyi[j´efVgT^}1TWNMR°RgJyTrjge1ahT^e1j¯RgJMefR´Y1zMRge1LdDyT\q¥]_Y1V°RgJyT^DMY[abLQDMe1mv�fe1mQcyT1�*Å¼YyxoLQD¥RgJoLQj*VgT\jUNvT\HZRWxMRgJMT
NvY�� TWV\xoNvTWVg]_Y1VXabe1DMHZT>D¼cMarzvTWVXj´efVgT`jgcyzvY1NMRgLQabe1mv�¯JyT\D½HZY[ahNoefVXT\q½RUY�VXTZF�Y1NMRgLQabLO�\LdDyihRgJyTrqMT\jgLOi[D½efi[e1LQD
]wY1VbjgN|T\HWLQ�oH§jXcyNMNomOn/�1Y[mQRgefi1T\jW���°TW�1TWVgRgJMT\mOT\jgjWx,RgJyT\jUT¥�fe1mQcyT\j��°LQmdm�zvTpY1]±LQDSRUTWVgT\jUR�RUY/RgJyT½efVKHXJMLORUT\HZRhRUY
TW�Ae1mdcMefRUTbRgJyTh]_T\e1jgLOzoLdmQLORIn�e1DMq/Y1NMNvY1VgRgcMDoLORgLOT\j±Y1]*qyn¼Doe1abLQH`�1Y[mORgefi1T§e1Doq/]wVXT\�ScyT\DoHZnkjgHWe1mdLQDyio���\²1­A���pC{DyT
HWe1D�jURgLdmQm¼Y1zMRge1LQDbY1NoRgLQabe1myqyT\jgLQi[Dh�Ae1mdcyT\j»]_Y1V�e1D�nhY1RgJMTWV��1Y[mORgefi1T1x¼zSn�TZºGNomQLQHWLQRgmOn^jUNvT\HWLO]_n¼LdDyiERgJMefR4�1Y[mORgefi1T1x
�°JMLQHKJ½�°LdmQm³RgJyT\D�Y��1TWVXVXLQqyT�RgJyT�qyTW]¤e1cMmOR¯LdD�RUTWVXDoe1m~�1Y[mORgefi1T��fe1mQcyT1� � J¼cMjWx|RgJyTrRUY¼Y[mÁe1mQmOYt�°j±RgJyT`efVKHXJMLORUT\HZR
RUY�HXJMYSY[jUT^RgJyT>zvT\jUR´LQDSRUTWVXHZY[DMDyT\HZR°Y1NMRgLOY[DMj@RgJMefR¯jgcMLOR*RgJyT\LQV*VgT\�ScoLOVgT\ahT\DSRgjW�

� JyT�ahY¼qMT\m*VgTWRge1LQDMj§LORgj�e1HWHWcMVXe1HZn zvT\HWe1cMjUTBqMTWRUTWVXabLQDMefRgLQY[D Y1]ERgJyT�qMT\mQe\n1x´efVgT\eGx´e1Doq NvY�� TWVpefVXT
HWefVgVXLOT\qpY[cyR@cMjgLdDyi`mQY��(mOTW�1T\m�HWLOVXHWcoLOR�T\jURgLdabefRgLOY[DpY1]~VgT\jXLQjURge1DMHZT{e1DMq�HWefNoe1HWLORge1DoHZT{Y1]�LQDSRUTWVXHZY[DMDyT\HZR*HZY[a�F
NvY[DyT\D�RgjhjXcMHXJ<e1j��°LQVgT\jWx4VgTWNvT\efRUTWVXj\x�zocGÀvTWVXjWx4e1Doq "MY1NojhcMjgLdDyi �{Å%���UÃ@�±���\���t��� �¯Y�� TW�1TWV\x@RgJyT\jUT½e1Doq
Y1RgJyTWV`RUT\HXJMDyY[mQY1i1nPe1DMqÄ�1Y[mORgefi1T¥qyTWNvT\DMqyT\DSR>NoefVXe1ahTWRUTWVKjrefVgTpNMVgT\HZY[abNocyRUT\q:]_Y1V�qML�ÀvTWVgT\D�RrRUT\HXJMDMY[mOY1i1n
DyYGqyT\jbe1DMq �1Y[mORgefi1T�jURUTWNljW� � JScMj\x,RgJyT�T\jURgLQabefRgLQY[D LQj�jgRgLQmQm@]¤e1jURbT\DyY[cyi[J�µ_Y1]{RgJyT½Y1VXqMTWV�Y1]{jUT\HZY[DMqMj¨¹
HZY[ahNoefVgT\q RUY:e6]_cMmdm,zlmOY��°D �{Å%���UÃ@�±���\���t�´T\jURgLQabefRgLQY[D µ_Y1]¯RgJMT¥Y1VXqyTWVbY1]EJyY[cyVXj¨¹^efRURUVKLOzocyRUT¥RUY:abe1DyF
cMe1m4� Y1Vg}:e1DMqÄTZºGN|TWVXRgLQjUT�LQDS�1Y[mO�1T\q
LQD:qyTWRUTWVKabLQDMLQDMi½mOY�� mOTW�1T\m LQD�RUTWVKHZY[DMDyT\HZR`NoefVXe1ahTWRUTWVXj\���½Y1VXTWY��1TWV\x
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NMVgTZF�T\jURgLdabefRgLOY[D/Y1]*RgJyT\jgT��fe1mQcyT\j>]_Y1VrqoL�À|TWVXT\D�R>RUT\HKJMDyY[mOY1i1n:DMY¼qyT\jre1mQjUYBa�ef}1T\jrRgJMT�ahYGqyT\m�HWefNoefzlmOTbY1]
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�°JMLQHKJ½LQj*Y1NoRgLQabe1mQmOnpNoLONvT\mQLdDyT\q§e1Doq½VXcMDoDMLQDyi�efRr� � �°�r]wY1V±ebVXe1DMi1T>Y1]4e1HZRgLO�GLORIn¥]¤e1HZRUY1VXjW� � JyTrmOT\ef}Aefi1T
NvY�� TWV^LQj>JMLQi[J µ �  �b¹E]_Y1V^jga�e1mQmOTWV>RUT\HKJMDyY[mOY1i[LOT\jrjgcMHKJ:e1j§µ ­1�BDMa e1DMqP®��¥DMa§¹±e1DMqP]wY1VrmOY��"e1HZRgLO�¼LQRIn
]_e1HZRUY1V>e1jETZºGNvT\HZRUT\q�� � JyY[cMi[J�RgJMT`]_VXe1HZRgLOY[D6LQj±DyY1R{e1j{JMLOi[Jke1j{LQDkHZY[a^zlLQDMefRgLOY[DMe1m�HWLOVXHWcoLORgj°zvT\HWe1cMjgT�e1j
�ÁLOi[cyVgT^�¼� ²§qyTWNoLQHZRgj´RgJMefR°�°LQVgT�µ_�°JMLQHKJ½qyY¼T\jgD . R°Joe\�1Tre§mOT\ef}fefi1TrHZY[ahNvY[DyT\DSRK¹*abef}1T\j±ebabetsUY1V°]_VXe1HZRgLOY[D
Y1]�LdD�RUTWVXHZY[DoDyT\HZR´NvY�� TWV\�

�ÁLOi[cyVgTp�¼� �BjgJMY��°jrRgJyT§HKJMe1Dyi1T�LQD:NvYt�,TWV`�>� V\� Rr]wVgT\�¼cyT\DMHZn6]_Y1VrY1NoRgLQabe1m4qyTWi1VXTWT§Y1]*NoLQN|T\mdLQDMLQDyi§]wY1V
RI� Y�qML�ÀvTWVgT\DSR@RUT\HXJMDyY[mQY1i1n�DMY¼qyT\j{µ �  1DMa e1DMq½²1�fDMa§¹ e1Doq�]wY1V*R��,Y�qoL�À|TWVXT\D�R@�°LOVXT±NlLORgHXJ��fe1mQcyT\j>µu�\�)E ;
e1DMq6�\²�E�;|¹K� � JyT±i1VXefNoJ¥HWmOT\efVKmOn�jgJyYt�°j@RgJyT{mQLQDMT\efV@HKJMe1Dyi1T>LQD§NvY�� TWV´�>� V\� R@RUY�RgJyT{]_VgT\�¼cyT\DMHZnb]_Y1V*zvY1RgJ
RgJyTERUT\HXJMDMY[mOY1i1npDMY¼qyT\j\�»��DMHZVXT\e1jgLQDyi`�°LOVgT±NoLORgHKJp�°LORgJMLQDpe`RUT\HXJMDMY[mOY1i1npqMT\HZVgT\e1jUT\j´HZY[cyNlmQLQDyi�HWefNoe1HWLORge1DMHZT
�°JMLQHKJ:LQDPRgcyVXD:VXT\qMcMHZT\j>VXTWN|T\efRUTWVhjgLQ�WT�e1DMq
DScMarzvTWV>RgJMefR�mOT\e1qMj^RUY�VgT\qocMHZRgLOY[DPLdD:NvY�� TWV\� !¯i[e1LQDPRgJMT
NvY�� TWV�VgT\qMcoHZT\j�LQD jXabe1mQmOTWVbRUT\HKJMDyY[mOY1i[LQT\j�zvT\HWe1cMjUT�Y1]ERgJyTBVgT\e1jgY[D TZºGNomQe1LQDMT\q<efz|Yt�1T1� � JyT �{Å%���UÃ@�
�Ae1mdLQqMefRUT\q i1VKefNoJ ]_Y1V¥²1�PDMa e1DMq��\²B9<;�jgJyYt�°j§RgJMefR§RgJMTkabeAºyLQa`cMa TWVXVgY1VpLdj��\�¼� ®����#�°JMTWVgT\e1j�RgJMT
e\�1TWVXefi1T`TWVgVgY1V¯LQj{�Z®y� �G� � ]_Y1V´�fefVgnGLQDyih]_VgT\�ScMT\DMHZn1�

�ÁLOi[cyVgT±�¼� �^HWmOT\efVKmOn�zMVXLQDyi[j4Y[cyR�RgJyT¯RUVgT\DMq�Y1]�VgT\qMcMHZRgLOY[D�LQDbNvY�� TWV�]_Y1V Y1NMRgLQabe1mMqMTWi1VgTWT¯Y1]�NlLONvT\mQLQDMLQDMi
�°LORgJ½LdDMHZVgT\e1jgLQDMih�°LOVgT>NlLORgHXJB]wY1V¯RI� YpqMLOÀ|TWVgT\DSR´]_VgT\�¼cyT\DMHWLOT\j`µ �¼� � � �¯�re1DoqP�f� � � �°�t¹´LQD½R��,Y�qML�ÀvTWVgT\DSR
RUT\HXJMDMY[mOY1i1n<DyY¼qMT\jBµ �  :DMa e1DMq ®��/DMa§¹K� � JMT¥VgT\qMcMHZRgLOY[D<LdD�N|Yt�,TWV§LQjhNMVgY1NvY1VgRgLQY[DMe1m RUYPLQDS�1TWVXjUT¥Y1]
RgJyTENoLORgHKJ�� !¯j@ahT\DSRgLOY[DyT\q¥efzvYt�1T1xoLQDMHZVgT\e1jXLQDyi^NlLORgHXJ¥e1HZRgcMe1mdmOnbVgT\qMcoHZT\j*HZY[cyNomQLQDMirHWefNoe1HWLORge1DoHZT>�°JMLQHKJ§LdD
RgcyVXDhqyT\HZVXT\e1jUT\j4RgJyT´mQY[e1qhY[DhVgTWNvT\efRUTWVXj,e1DMqhabef}1T\j�LQR»N|Y[jXjgLOzomOT RUY>VgT\qocMHZT*VgTWNvT\efRUTWV�jgLO�WT´e1DoqbDScoa^zvTWV»Y1]
VgTWNvT\efRUTWVXjW�*�uDMHZVgT\e1jgLdDyib�°LOVXT>NoLORgHKJBe1mQjUY§VgT\qMcMHZT\j¯RgJyTrY1NMRgLQabe1m�qyTWi1VgTWT`Y1]»NoLONvT\mQLQDMLdDyire1j¯RgJyTrjXLOi[DMe1m~HWe1D
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RUVXe\�1T\mÁahY1VXTrqMLQjgRge1DMHZT^]_Y1V°RgJyT�jge1ahTrRgLQahTrN|TWVKLOY¼q³� 2°T\qMcMHZRgLOY[D�LQD½RgJyT`qyTWi1VgTWT`Y1]»Y1NMRgLQabe1m~NoLONvT\mQLQDMT±VXTZF
qMcMHZT\j»VXT\�ScMLQVgT\qhDScoa^zvTWV»Y1]�"MY1Noj»�¯JMLQHXJ�]¤cyVgRgJMTWV»VgT\qMcMHZT\j�N|Yt�,TWV�� � JyT*RUVgT\DMqhRUYt� efVKqMj�mQLdDyT\efV»VgT\qMcMHZRgLQY[D
LQD¥NvY�� TWV±�°LORgJ¥VgT\qocMHZT\q½]_VgT\�¼cyT\DMHZn¥LQj´e1mQjgY��GLQjgLOzomQTELdD¥RgJMLQj°i1VXefNoJBjgY�e1j°RgJMT^RUVgT\DMqBRUY��@efVXqMj¯VgT\qMcMHZRgLQY[D
LQD�NvY�� TWV�LQDhjga�e1mQmOTWV»RUT\HXJoDyY[mOY1i[LOT\j�]wY1V4RgJMT°jge1ahT°mQT\Dyi1RgJ�Y1]�LQD�RUTWVKHZY[DMDyT\HZRW� � JyT �{Å%�4�gÃ@�P�Ae1mQLdqMefRgLOY[D`]wY1V
®��hDMa efRE�¼� � � �¯�^jgJyYt�°j*RgJMefR´RgJMT^abeAºyLQarcoa TWVgVgY1V°LQj^�\�¼� ��� �°JyTWVXT\e1j*RgJyT^e��1TWVXefi1TrTWVXVgY1V°LQj°¾S� �����p�
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� JMLQjEjUT\HZRgLQY[DPqMLQjXHWcMjgjUT\j{jUY[abTbY1]@RgJyTbT\efVXmQLQTWV{�,Y1Vg}/LQD6RgJMT�HZY[D�RUTZºGR^Y1]*LQDSRUTWVXHZY[DMDMT\HZR^ahYGqyT\mQLQDyi¥e1DMqPe
HZY[ahNoefVXLdjUY[D/Y1]*Y[cyV>� Y1Vg}/�°LQRgJ/RgJyTbT\efVXmdLOTWV>� Y1Vg}l� 0@e1DyTWV¤sUTWT�TWR`e1m �OxÁe1DMe1mOn¼�WTbRgJyT�TZÀvT\HZR`Y1]@HKJMe1Dyi[LQDMi
VgTWNvT\efRUTWV^jgLO�WThe1DMqPjUNoe1HWLQDyi�Y[D/RgJMThN|Yt�,TWVre1DMq/qyT\mQe�n�Y1]@LQDSRUTWVXHZY[DMDyT\HZRgj�� �[¾A��� � JyTWnBY1zljUTWVg�1ThRgJMefR>RgJMT
qyT\mQe�n`�fefVXLQefRgLQY[DbLQj4�1TWVXn�jXJMe1mQmOYt� DyT\efV RgJyT°abLQDoLQarcoa qyT\mQe\n�NvY[LQDSRWx[�°JMLdHXJbHWe1D§zvT´cyRgLQmQLO�WT\qbRUYrabLQDoLQabLO�WT
NvY�� TWV4HZY[DMjgcMahNoRgLOY[D��
�¯Y�� TW�1TWV\x¼RgJyT@�°LOVgT �°LQqMRgJ`e1DoqhjUNoe1HWLQDyiELQj��yºGT\qhe1DMqhLORgjÁLQahNle1HZR�Y[D�NvYt�,TWV�Ldj�DMY1R
HZY[DMjgLQqMTWVgT\q¥LQD�RgJMLQj@� Y1Vg}|�¯� ���A�~HZY[DMjXLQqyTWVXj*RgJMT{TZÀ|T\HZRgj¯Y1]��¯LOVgT{qMLQahT\DojgLOY[DpY[D¥zoe1DMqM�°LQqyRgJ/µ¤LOVgVXT\jUNvT\HZRgLO�1T
Y1]*NvY�� TWV¨¹Ez¼n:HZY[DMjgLQqMTWVXLQDyi½R��,Y6HWe1jUT\j`Y1]´jge1ahTp�°LOVXTb�°LQqyRgJPe1DMqPjUNle1HWLQDyi�e1DoqPabLQDoLQabe1m4jUNle1HWLQDyiy�¥�uD
HZY[D�RUVKe1jURWx»�,T§NMVgY1NvY[jUT�e�HZY[ahNomOTWRUTpRUY¼Y[m�]_Y1VrahYGqyT\mQLdDyi½qML�ÀvTWVgT\DSR^LQDSRUTWVXHZY[DMDyT\HZRgj�e1HZVgY[jgjrRUT\HXJoDyY[mOY1i[LOT\jW�
� � � !°Ã � �¿Y1NMRgLQabLQ�WT\j¯RgJMTrNvY�� TWVEzSnB�AefVgnGLQDyipe1mQm�RgJyTr]_Y[cyV±NoefVXe1ahTWRUTWVKj�µ¤L�� T1�±VXTWN|T\efRUTWV{jgLQ�WT1x|VXTWN|T\efRUTWV
jUNoe1HWLQDMiyx[�°LOVgT@�°LdqyRgJhe1DMqh�°LQVgT´jUNoe1HWLQDMiS¹�LQD�Y1VXqyTWV,RUY>Y1zMRge1LQDba�LQDMLQabe1m¼NvY�� TWV�]_Y1V4RgJyT¯qyT\jgLOVgT\qhLdD�RUTWVXHZY[DyF
DyT\HZRW� !±j,Y[cMV VXT\jgcMmORgj jgJyYt�>xS�¯LOVgT°�¯LQqyRgJ�e1DoqpjgNoe1HWLQDyi`JMe1j@jgLOi[DMLO�lHWe1D�R LQahNoe1HZR Y[D�NvYt�,TWV´e1DMqpabLQDoLQabe1m
jUNoe1HWLQDMi�mQT\e1qMj*RUY�HZY[ahNlefVXefRgLO�1T\mOn¥JMLOi[JMTWV*N|Yt�,TWV¯HZY[DMjgcMahNoRgLOY[D��

���\�[¾A��NMVgT\jUT\DSRgj¯jgRUVgY[DyibTW�GLQqyT\DMHZT\j°Y1]4LQDSRUTWVXHZY[DMDyT\HZRgj¯zvT\LQDyihY[DyT>Y1]4a�etsuY1V¯N|TWVX]wY1VXa�e1DMHZT^e1DMqBN|Yt�,TWV
zvY1RURgmOT\DyT\Hg}<LQD arcMmQRgL�FIHZY1VgTBjUnGjURUT\abj§e1DMq eÄahTWRgJyYGqyY[mOY1i1n�Y1]{HZYfFIqyT\jgLOi[DMLdDyi:LQDSRUTWVXHZY[DMDyT\HZR§�°LORgJ<Y1RgJyTWV
NMVgYGHZT\jgjUY1V�HZY[ahNvY[DyT\DSRgjW� � JyT6jURgcMqyn LQj§zoe1jUT\q¿Y[D¿T\efVXmQLQTWVpHWLOVKHWcMLOR§mQTW�1T\m¯T\jgRgLQabefRUT\jpY1]rLQDSRUTWVXHZY[DMDMT\HZR
NoefVXe1ahTWRUTWVKj����\²1²f�����\²[¾f��� �1­A���b���\�1²f�ÁY1zojUTWVg�1T\j±RgJMefR{qML�ÀvTWVgT\DSR¯LQDSRUTWVXHZY[DMDMT\HZRgj{LQDBNoVgY¼HZT\jXjUY1V±Joe\�1TbqML�ÀvTWVgT\DSR
zoe1DMqy�¯LQqyRgJBe1DoqkmdefRUT\DMHZn�VXT\�ScMLQVgT\ahT\DSRgj±e1Doq/LQD�RUTWVKHZY[DMDyT\HZRgj{HZY[ahNvY[jUT\q6Y1],�°LOVgT\j±�°LORgJ6qMLOÀ|TWVgT\DSREHXJMefVUF
e1HZRUTWVXLQjURgLdHWj*ahTWTWR@RgJyT{NvY�� TWVUF�NvTWVg]wY1VKabe1DMHZT±i1Y[e1mQj@Y1]�e�jUnGjURUT\a LQDpeha`cMHXJ�zvTWRURUTWV*�@e\n1� � JMT±TW�fe1mQcMefRgLQY[D
JMe1j*zvTWT\D�NvTWVg]_Y1VXahT\q�zoe1jUT\q½Y[D½i[cyT\jgjgRgLQabefRUT\j*Y[D�HWLOVXHWcMLOR*mOTW�1T\m~jURgcMqyn§N|TWVX]wY1VXabT\q¥LQD~� ���t���

�EcyNoRge´TWR�e1m��Oxd� ­��A�SNMVXY1N|Y[jgT�e°ahTWRgJMY¼qyY[mQY1i1n{]wY1V��MVXjUR~mQTW�1T\m�NvY�� TWV~T\jgRgLQabefRgLOY[D^Y1]MLQD�RUTWVKHZY[DMDyT\HZRW� � JyTWn
Rgef}1T¥LQD�RUY6e1HWHZY[cMDSRhe1HZRgLO�¼LQRInP]¤e1HZRUY1Vhe1DMq�HZY[cyNomQLdDyi½]¤e1HZRUY1VbLQDPe6jgLQa�LQmQefV>]¤e1jgJMLOY[D³� � JyTWn:e1mdjUY�NoVgY1NvY[jUT
eP�¯LOVgTBmOT\DMi1RgJ�T\jgRgLQabefRgLOY[D¿ahYGqyT\m°�¯JMLQHXJ�LQjpHZY[ahNomOT\ahT\DSRgefVgn RUY
Y[cyV�� Y1Vg}l� � JyTkahY[jUR�LQahNvY1VgRge1DSR
mQLQabLQRgefRgLOY[DBY1],RgJyT\LOV{ahTWRgJyYGq6LQjEDyY[DGFIHZY[DMjXLQqyTWVXefRgLOY[DkY1],NoLONvT\mQLQDMLdDyibLQD6LQDSRUTWVXHZY[DMDyT\HZR{e1DMq/LORgj±Yt�1TWVXJyT\e1qMj
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LQD§RUTWVXabj@Y1]³NvY�� TWV´e1DMq�qyT\mQe�n��°JoLQHXJpLQj@LQDMqMLdjUNvT\DMjgefzomOT@]_Y1V@i[mOY1zoe1mve1DMq�jUT\abL�F�i[mQY1zoe1mvLQD�RUTWVKHZY[DMDyT\HZR@RgJyTWn
RgefVgi1TWRW�¥�Be1DSn/LQahNvY1VgRge1DSR>HZY[ahNvY[DyT\D�Rgj^Y1],NvYt�,TWV�µ¤jgcMHXJÄe1j^mOT\ef}fefi1T§LdD6VgTWNvT\efRUTWVXj^e1DMqPHWmOY¼HX}6N|Yt�,TWVZ¹
efVgThDyY1R{ahYGqyT\mOT\qkLQDBRgJMT\LOVE�,Y1Vg}|�{��RELdj±e1mdjUYpDMY1REHWmQT\efV>JyY�� T\e1jUnkLORELQj±RUYpY1zoRge1LQDkN|Yt�,TWV{T\jgRgLQabefRUT\jEY1]
qyT\jgLOVXT\q¥LQD�RUTWVKHZY[DMDyT\HZR´e1HZVgY[jgj°RUT\HXJMDMY[mOY1i[LOT\j´z¼n¥cMjgLQDMi`RgJMT\LOV´ahYGqyT\m �

� ­��A�³HZY[DMjgLdqyTWVXj,RgJyT{LQahNoe1HZR Y1]�HZY[cyNlmQLQDyi>zvTWR��,TWT\D¥e1qAsge1HZT\DSR*�°LOVgT\j,Y[D�NvY�� TWV@cojgLQDyi`e`jgY1NoJMLQjURgLdHWefRUT\q
ahTWRgJyYGq�� � JyTbNoVgY1NvY[jUT\q:ahTWRgJyYGq:Rgef}1T\j�LQDSRUY�e1HWHZY[coD�R`RgJyT�RgLdahT�qML�ÀvTWVgT\DMHZT�z|TWR��,TWT\DÄRUVXe1DMjXLORgLOY[DMj{Y[D
e1qAsge1HZT\D�R{�°LQVgT\j¯cojgLQDyipe§RgLdahT\jgHWe1mOT�NoefVXe1abTWRUTWV>HWe1mQmOT\q6HXJMefVXi1ThRgLQahT`�°JMLQHKJ�T\jXjUT\D�RgLde1mQmOn¥VgTWNMVXT\jUT\D�RgjERgJMT
HZY1VgVgT\mQefRgLQY[D¥RgLQahT>mOT\DMi1RgJ¥zvTWRI� TWT\DBR��,Y§TW�1T\D�RgjW� � JyT{NoVgY1NvY[jUT\q¥ahTWRgJyYGq¥VgT\mQLQT\j*Y[D½mQe�n1Y[cyR¯LQDM]wY1VXa�efRgLOY[D
RUYbzvT{efzomOT{RUY�HWe1mQHWcomQefRUT^HZY[cyNomdLQDyi�LQD¥ehzvTWRURUTWV´]¤e1jgJMLOY[D���ÅGLdDMHZT{�,T{NoVgY1NvY[jUT>ehJMLOi[J¥mOTW�1T\m~ahTWRgJyYGqyY[mOY1i1n
]wY1V,LQD�RUTWVKHZY[DMDyT\HZR�T\DMTWVgi1nhahY¼qMT\mQLQDyiyx[LQDhefzljUT\DMHZT´Y1]�qyTWRge1LQmQT\qbmQe\n1Y[cMR,LQDy]_Y1VXabefRgLQY[D�x[e>jgLQabNomOT*HWe1mQHWcMmQefRgLQY[D
Y1]�HZY[cMNomQLQDyihe1j´qMY[DyT>z¼n§NMVXY1�omQLQDyi`� Y1Vg}¼mQY[e1q½jgc ��HZT\j´RUYbi[LO�1T>VgT\e1jgY[DMefzomOT>e1HWHWcyVKe1HZn½LQD�Y[cyV°ahYGqyT\m �

C±VXLQY[D/LQj>eBjXLQarcomQefRUY1V{NMVgY1NvY[jUT\q/]_Y1VrqMT\mQe\n/e1DMq/NvYt�,TWV`ahY¼qMT\mQLQDyi¥jUNvT\HWLO�oHWe1mdmOnBRgefVgi1TWRgLdDyi½YfÀ|FIHXJMLON
LQDSRUTWVXHZY[DMDyT\HZRgj����\²��1��� � JyT±efNMNMVgY[e1HKJpcojUT\q§Ldj�TW�1T\DSR*qyVXLO�1T\D§RgJMefR Rgef}1T\j*LQD�RUY�e1HWHZY[cMDSR@RgJyT¯TW�1T\DSRgj*qMcyVKLQDyi
TZº¼T\HWcMRgLOY[D�RUYbqyTWRUTWVXabLdDyT¯RgJMT±NvYt�,TWV´HZY[DMjXcMahNMRgLOY[D�LQDp�fefVXLOY[cMj@mOY1i[LdHWe1m�LQD�RUTWVKHZY[DMDyT\HZR*HZY[ahNvY[DyT\DSRgj*jgcMHXJ
e1j ��� ��C`xÁefVgzoLORUTWV\x�e1DMqPHZVXY[jgjUzoefV\� � JMTWn6mde1Hg}:eBmdLQDy}6ahY¼qMT\m4e1DMq:VXT\mOn6Y[DPjURge1DMqoefVXq:NocMzomQLQjgJMT\q�qMefRge
]wY1V±e1HWHZY[cMDSRgLQDyi�RgJMT^NvY�� TWV°Y1]4mQLdDy}¼j\���¯Y�� TW�1TWV\x�mQLQDy}pLQj°e1DBT\jgjUT\DSRgLQe1m³NoefVXR´Y1]»RgJyTrHZY[a�arcMDoLQHWefRgLOY[DBe1Doq
RgJyTWnBe1mQjgY§VgT\HZY1i[DoLO�WThRgJyT�DyTWT\qk]wY1V{epNoefVXe1ahTWRUTWVKLO�\efzomOT�ahYGqyT\m~]_Y1V{mQLQDy}¥NvYt�,TWVERUY�zvT`efzomQT^RUY¥NvTWVg]_Y1VXa
efVXHXJoLORUT\HZRgcyVXe1mSqyT\jgLOi[D^RUVXe1qyTZF�YfÀ�j����\²��1���4CEcyV��,Y1VX}>HZY[ahNomOT\ahT\DSRgj³RgJMT\LOV~� Y1Vg}{z¼n{NMVgY��GLQqMLdDyi´e´RgJyY1VXY[cyi[JMmOn
�Ae1mdLQqMefRUT\q¥ahYGqyT\mv]_Y1V´Y1NMRgLQabLQ�\LQDyi�RgJyT{NvY�� TWV°Y1]ÁmQLQDy}pcMjUT\q�RUY�HZY[DoDyT\HZR°RgJyT>mQY1i[LQH{ahYGqMcMmOT\jW�

-/.�� � 8B3<= $f; *@?A8B3 *
��D½RgJMLQj*HXJoefNMRUTWV\xo� T>NMVXT\jUT\D�RUT\q�ehRUY¼Y[m³RgJMefR´�lmQmQj@RgJyT>i[efN�zvTWRI� TWT\DBefVXHKJMLORUT\HZR/. j±DyTWT\qBe1DMqBHWLOVXHWcMLOR*mOTW�1T\m
ahYGqyT\mQj ]wY1V¯qyT\jgLOi[D�Y1]ÁLQDSRUTWVXHZY[DMDyT\HZRgjW� � JyTERUYSY[m³Rgef}1T\j°efVXHKJMLORUT\HZRgcyVXe1m³NoefVXe1ahTWRUTWVXj°jgcMHXJBe1j´mOT\Dyi1RgJ�xyzlLORuF
�°LQqyRgJ³x�mQefRUT\DMHZn:e1Doq:RgefVgi1TWR�RUT\HXJoDyY[mOY1i1nPe1DMqPNMVgYt�¼LQqMT\j^ekjUTWR^Y1]´LQDSRUTWVXHZY[DMDMT\HZRrY1NMRgLQY[DMj>�°LQRgJ:�fefVgn¼LdDyi
qyTWi1VgTWT¥Y1]EefVgT\eGx NoLONvT\mQLQDMLdDyiyx�e1Doq�N|Yt�,TWV�zocMqyi1TWRhcMjgLdDyi�NoVgTZFIHXJMefVKe1HZRUTWVXLO�WT\q T\jgRgLQabefRUT\jbY1]±HWLOVXHWcMLQR`NleAF
VXe1ahTWRUTWVXjE]_Y1V>qML�ÀvTWVgT\DSR±LdD�RUTWVXHZY[DoDyT\HZR{HZY[ahNvY[DyT\D�Rgj\� � JyT�abetsUY1V>ahY1RgLO�fefRgLOY[D6zvT\JMLQDMq�qyTW�1T\mOY1NoabT\D�REY1]
RgJMLQj@RUY¼Y[m³JMe1j@zvTWT\D½HZYfFIqyT\jXLOi[DMLQDyihLQDSRUTWVXHZY[DMDMT\HZR*�°LORgJ�Y1RgJyTWV°efVKHXJMLORUT\HZRgcMVXe1m³HZY[ahNvY[DyT\DSRgj´RgJMefR´Ldj*JMLOi[JMmOn
qyT\jgLOVKefzomOT{]_Y1V±JMLQi[J�mOTW�1T\m�jUnGD�RgJMT\jgLQj°e1Doq�qyT\jXLOi[D½Y1]4T\arzvT\qMqyT\q6Å¼YSÃ@jW� � JyT^NMVXY1N|Y[jgT\q½RUY¼Y[m�Ldj°DyY1R±Y[DMmOn
cMjUTW]¤cMm³RUY¥abef}1ThabLdHZVgYfFIefVXHXJoLORUT\HZRgcyVXe1mÁe1DMqkefVXHXJoLORUT\HZRgcyVXe1m�RUVXe1qyTZF�YfÀ�j{zocMR¯e1mQjUYpRUY�TW�Ae1mdcMefRUT��AefVXLQY[cMj¯efVgF
HXJMLQRUT\HZRgcyVXe1m�e1DMq�HZY[ahNoLdmOTWV@Y1NMRgLQabLO�\efRgLQY[DMjW� � JyY[cyi[J³x¼RgJMTEjXHZY1N|TEY1]�RgJyTERUYSY[m�Ldj a`cMHKJ¥i1T\DyTWVXe1m xG� T>JMe\�1T
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jUNvT\HWLO�oHWe1mQmQn§cMjUT\q½RgJyT^RUY¼Y[m³RUY§TW�Ae1mQcoefRUT^RgJyT>zvT\DyTW�oRgj*Y1]4JyTWRUTWVgY1i1T\DyTWY[coj¯LQDSRUTWVXHZY[DMDMT\HZRgj¯LQD½RgJyT^HZY[DSRUTZº¼R
Y1]�HWmdcMjURUTWVgT\q¥¶E·³��¸ efVXHXJMLQRUT\HZRgcyVgT\j°e1j¯qyT\jgHZVXLQz|T\q�LQD�RgJMT^DyTZºGR´HXJMefNMRUTWV��
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Ã@mQcMjgRUTWVgT\q½¶E·³��¸ efVXHKJMLORUT\HZRgcyVgT\jEJyT\mQNoj°RUY�HZY[arzoefRERgJyThjgHWe1mQefzoLQmdLORIn�NMVgY1zlmOT\a z¼nBabef}GLQDyipHZY[ahNvY[DyT\D�Rgj
jgLQahNlmOTWV4e1DMqbRgJMTWVgTWzSnbLdahNMVgYt�¼LQDMi{N|TWVX]wY1VXa�e1DMHZT´e1DMq§T\DyTWVgi1nhHZY[DMjgcMabNMRgLOY[D����°Yt�,TW�1TWV�xMe1D§LQDSRUTWVXHZY[DMDMT\H¨F
RgLOY[DBDMTWRI� Y1Vg}½LQj´VXT\�ScMLQVgT\q¥]_Y1V°RgJyT`HZY[abarcoDMLQHWefRgLOY[DBY1]4qMefRge�e1ahY[DMi§qML�ÀvTWVgT\DSR°HWmQcMjgRUTWVXjW� � JMLQj°HZY[abarcyF
DMLQHWefRgLOY[D�JMefNMNvT\DMj*Yt�1TWV>mOY[Dyib�¯LOVgT\j°Joe\�GLQDyi§JoLOi[JBmOY[e1qkHWefNoe1HWLORge1DoHZTr�°JoLQHXJ�LQD½TZÀvT\HZRERgef}1T\j±abY1VgT^RgLQabT
e1DMq¥HZY[DMjgcoahT\j*ahY1VgT{T\DyTWVXi1npHZY[DMjXcMahNMRgLOY[D�� �t��� �1­A������efVKmQLOTWV*jURgcMqMLQT\j,VXTWN|Y1VXR*RgJMefR´e��1TWVgn�JMLOi[J�NvTWVXHZT\DSRuF
efi1T�µ �  �"RUYb­  �b¹,Y1]~RUY1Rge1m³NMVgYGHZT\jgjUY1V*T\DyTWVgi1npHZY[DMjgcMabNMRgLOY[DpLQj@efRURUVXLOzocyRUT\qpRUYbLQDSRUTWVXHZY[DMDMT\HZRgj����\²��f��� �A®����
� J¼cMjWx°LQDSRUTWVXHZY[DMDMT\HZR½LQjpz|T\HZY[a�LQDyi<abetsUY1V¥N|TWVX]wY1VXa�e1DMHZTke1Doq�N|Yt�,TWV¥zvY1RURgmOT\DMT\Hg}�LQD�qMLQjURUVXLQzocyRUT\q efVgF
HXJMLQRUT\HZRgcyVgT\jW�BÃ@mOT\efVKmOn1x�HWmQcojURUTWVgT\qPefVKHXJMLORUT\HZRgcMVgT\jrefVXT§efRURUVXe1HZRgLO�1TpY[DMmOn/LO] RgJyT\LOVrzvT\DyTW�MRgj{Y[cyR��,T\LQi[JMj^RgJMT
NvTWVg]wY1VKabe1DMHZT@e1DMq`T\DyTWVgi1n^NvT\DMe1mQRgLOT\j�qocyT,RUY{LQDSRUTWVXHZY[DMDMT\HZRgLOY[DhDyTWRI� Y1Vg}|� � JScojWxfT	��HWLOT\DSRÁabT\e1DMjÁY1]lcMjXLQDyi
LQDSRUTWVXHZY[DMDyT\HZRgj,efVgT°LQahNvY1VgRge1DSR»]_Y1V�HWmQcMjURUTWVXT\qh¶±·~��¸ efVXHKJMLORUT\HZRgcyVXT\jW� � JyT*NMVKLQabefVgnri1Y[e1mojUY>]¤efV�JMe1j�zvTWT\D
VgT\qMcMHZRgLQY[D¥LQD�RgJyT^mQefRUT\DoHZn§Y1]»HZY[aba`cMDMLQHWefRgLQY[D¥RUY�abLQDoLQabLO�WTEHZY[aba`cMDMLQHWefRgLOY[D¥qMT\mQe\nGj����\�f��� ®��f���

¸�LOVgT�qyT\mde\n{LQj³e°]_cMDoHZRgLOY[D{Y1]yLORgj 2´Ã/RgLQahT�HZY[DMjgRge1D�R��°JyTWVgT�2Äe1DMq`Ã/efVgT,RgJyT4VgT\jgLdjURge1DMHZT�e1DMq^RgJyT,mQY[e1q
HWefNoe1HWLORge1DMHZT`Y1]»RgJyTr�°LOVgT>VXT\jUNvT\HZRgLO�1T\mOn1� !±j¯qyT\jXHZVXLOzvT\q¥LQD½RgJMTrmQe1jUR±HXJMefNoRUTWV\x 2 e1DMq6Ã(efVgT`zvY1RgJBmQLdDyT\efV
]_coDMHZRgLOY[DMj*Y1]»�¯LOVgT^mOT\DMi1RgJ�e1DMqBRgJScoj°RgJyTr�°LOVgTrqyT\mQe\n½Joe1j°�¼cMe1qyVXefRgLQHrqyTWNvT\DMqyT\DMHZn�Y[DBRgJyTr�¯LOVgT>mOT\Dyi1RgJ³�
��R´Ldj´abe1qyT>mQLdDyT\efV*zSn¥qMLQ�¼LQqoLQDyi^RgJMT>�°LOVgT{LQDSRUYbjUTWi[ahT\DSRgj±e1DMq¥z¼npcMjXLQDyi�VgTWNvT\efRUTWVXj�� �1­A���*Ã@mOY[jUT\mQn§jUNoe1HZT\q
VgTWNvT\efRUTWVXj@HWe1D¥JyT\mONpRUYhLQahNMVgYt�1T±mdefRUT\DMHZn�zocMR JMe��1T>ahY1VgTEefVgT\e�e1DMqpT\DyTWVgi1n§Y��1TWVXJyT\e1qojW� 0 n�RgcMDoLQDyi^RgJMT
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VgTWNvT\efRUTWV°jgLO�WT{e1DMqBjUNoe1HWLQDyi�zvTWRI� TWT\D½jgcoHWHZT\jgjgLO�1T>VXTWN|T\efRUTWVKjWxMqML�ÀvTWVgT\DSR@mdefRUT\DMHZnpe1Doq¥NvY�� TWV*NMVgY1�omOT\j*HWe1D
zvT`Y1zoRge1LQDyT\q/]_Y1V{�°LOVgT\j\�`��R>JMe1j{zvTWT\D/jgJMY��°D/RgJoefR>cMjgLQDyi�®��fDMa RUT\HXJMDyY[mQY1i1n1x�LOR>LdjEN|Y[jXjgLOzomOTrRUYBqyT\jgLQi[D
VgTWNvT\efRUTWVXjÁHZY[DMjgcMa�LQDyi^� �f�¯RgJyT T\DyTWVgi1nrzocyR�Joe\�GLQDyi°R��°LQHZT@RgJyT@qyT\mQe�nv� �[¾t��� ���f��� � JyY[cyi[Jr¶±·ÁÅ¼��RUT\HXJMDMY[mOY1i1n
T\DMefzomOT\j@qyT\jXLOi[D�Y1]�LQDSRUTWVXHZY[DMDMT\HZRgj*�°LORgJp�°LOVXT\j Joe\�GLQDyihqML�ÀvTWVgT\DSR,T\DyTWVXi1npHKJMefVXe1HZRUTWVXLQjgRgLQHWjWxyRUYbRgJyTEzvT\jUR@Y1]
Y[cyV`}¼DyYt�°mOT\qyi1T1x»RgJMTWVgT§JMe��1T�z|TWT\D
DyYkTZÀ|Y1VXRgj`LdDPRUTWVXa�j^Y1]°cojgLQDyi½T\DMTWVgi1n:T	��HWLOT\DSR�LQD�RUTWVKHZY[DMDyT\HZRgj`]wY1V
HWmQcMjURUTWVXT\q�¶±·~��¸ efVXHKJMLORUT\HZRgcyVgT\j\�

�uD:RgJMLQjrHXJMefNoRUTWV\x»�,T§NMVgY1NvY[jUTpe1DMq:TW�fe1mQcMefRUT�eBDyTW�"T\DyTWVgi1nSFIe\�@efVgT¥LQDMjgRUVXcMHZRgLOY[D:jXHXJyT\qMcomQLQDyi½e1mOi1YfF
VXLORgJMa"�°JoLQHXJ�TZºGNomOY[LORgj@LQDSRUTWVXHZY[DMDMT\HZRgj´Y1]ÁqML�ÀvTWVgT\D�R*HKJMefVXe1HZRUTWVXLQjgRgLQHWj´LQD�RgJyT>HZY[DSRUTZºGR°Y1]ÁHWmQcMjURUTWVgT\q�¶E·³��¸
efVXHXJoLORUT\HZRgcyVgT\jW� � JyT°NMVXY1N|Y[jgT\q§e1mOi1Y1VKLORgJMa Rgef}1T\j*LQD�RUY�HZY[DMjgLdqyTWVXefRgLOY[D§RgJyTELQD�RUTWVKHZY[DMDyT\HZR@HXJMefVXe1HZRUTWVKLQjURgLQHWjWx
e1DMq`HZY[abarcoDMLQHWefRgLOY[D`jgmQe1HX}¼j�Y1]oqMefRge±�fe1mQcyT\j³RUY1i1TWRgJMTWV»�°LORgJrRgJyT jXHXJyT\qMcomQLQDyi´jgmde1Hg}Gj�Y1]lLQDMjURUVXcoHZRgLOY[DMj��°JoLQmOT
jURUTWTWVXLQDMibRgJyTrHZY[a�arcMDoLQHWefRgLOY[D½RUYpe1DBefNMNoVgY1NMVXLQefRUTrLQD�RUTWVKHZY[DMDyT\HZRWxoRgJMTWVgTWzSn¥VXT\qMcMHWLQDyihT\DMTWVgi1n½HZY[DMjgcMabNyF
RgLOY[Db�¯LORgJyY[cyR arcMHKJ�NvTWVg]_Y1VXabe1DoHZT¯qyTWi1VXe1qoefRgLOY[D��Á¸/T{HZY[DMjgLQqyTWV qML�ÀvTWVgT\DSR "oe\�1Y1VKj,Y1]�LQD�RUTWVKHZY[DMDyT\HZRgj jgcMHXJ
e1j�mQefRUT\DoHZn�F�Y1NMRgLdabLO�WT\q�e1DoqbT\DyTWVgi1nSF�Y1NMRgLQa�LO�WT\qbRUY1i1TWRgJyTWV@�°LQRgJbRgJyT´�fefVXLQefRgLQY[D�LQDbqMTWi1VgTWT¯Y1]�HWmQcojURUTWVXLQDyi{RUY
NvTWVg]wY1VKaÂe{qyTWRge1LdmOT\q`N|TWVX]wY1VXa�e1DMHZT@TW�Ae1mQcoefRgLOY[D�� � JMLQjÁJyT\mONlj�LQD�cMDoqyTWVXjURge1DMqoLQDyi°RgJMT T\DMTWVgi1n�F�NvTWVg]_Y1VXabe1DoHZT
RUVXe1qyTZF�YfÀ/LQD¥cMjgLdDyi`qoL�À|TWVXT\D�R@�fefVXLOTWRgLOT\j*Y1]�HWmQcMjURUTWVXT\q¥efVXHXJMLQRUT\HZRgcyVgT^e1DMq¥LdDpa�ef}¼LQDMibqyT\jgLOi[D�qyT\HWLQjXLOY[DMj ]wY1V
HWmQcMjURUTWVXT\q¥efVXHXJMLQRUT\HZRgcyVgT\j´RgefVXi1TWRgLQDyibT\arzvT\qMqyT\q½qyY[a�e1LQDMjW�

� JyT,VgT\jUR�Y1]yRgJyT HKJMefNMRUTWV»LQj~Y1Vgi[e1DMLO�WT\q`e1j�]wY[mQmQY��°jW����DrjUT\HZRgLOY[Dh�¼xf�,T NMVgT\jgT\D�R�RgJyT,ahY1RgLQ�AefRgLOY[Dr]_Y1V�RgJMLdj
�,Y1VX}§�°LQRgJ½jUY[ahT^�¼cMe1DSRgLORgefRgLO�1T>VXT\jgcMmORgjW�,ÅGT\HZRgLOY[DB­�i[LO�1T\j¯ebqyTWRge1LQmQT\q½qyT\jgHZVXLQNMRgLOY[DpY1]ÁY[cyV´T\DyTWVgi1nSFIe\�@efVgT
LQDMjURUVKcMHZRgLOY[DBjXHXJyT\qMcomQLQDyipe1mOi1Y1VXLORgJMa��°LQRgJ�epzMVXLQTW]�ahT\DSRgLOY[DkY1],LQahNlmOT\ahT\DSRgefRgLOY[D�qMTWRge1LQmQjW�{¸/Tbe1mQjgYpi[LQ�1T
e1D¥TZºye1ahNomOT^LdD¥jUT\HZRgLOY[D�­bRUY�LQmQmdcMjURUVXefRUTERgJyT^DMY1RgLOY[D¥Y1]»HZY[aba`cMDMLQHWefRgLOY[D�jgmQe1HX}�e1Doq½JyY���LOR´LQj*TZºGNomOY[LQRUT\q
zSn�Y[cyV¯e1mOi1Y1VXLORgJMa RUY�nGLOT\mQq�T\DyTWVgi1n�zvT\DyTW�MRgj´�°LORgJyY[cyR*NvTWVg]_Y1VXabe1DoHZT^qyTWi1VXe1qMefRgLQY[D��@Å¼T\HZRgLQY[D½®bNMVXT\jUT\D�Rgj
e¥qyTWRge1LQmOT\q6NvTWVg]_Y1VXabe1DoHZT`TW�fe1mQcMefRgLQY[D/Y1],RgJMThNMVgY1NvY[jUT\q/e1mOi1Y1VXLQRgJMa¥�bÅ¼T\HZRgLOY[DP�pNMVXT\jUT\D�Rgj>VgT\mQefRUT\q/� Y1Vg}
e1DMq�� T^HZY[DMHWmQcMqMT>LQD¥jUT\HZRgLOY[Dk²¼�

�:.�� � 8¥5*?�� 
�5*?A8B3
�4VgTW�GLOY[cMj`jURgcMqoLOT\jrJoe\�1T¥VgTWNvY1VgRUT\q
RgJMefR�NvTWVg]_Y1VXabe1DMHZT�qyTWi1VXe1qyT\j`z¼n��\��� �°JMT\DPRgJyT¥mQefRUT\DoHZnPY1]°HZY[a�F
arcoDMLQHWefRgLOY[D�LQj*qyY[cMzomOT\q§]wY1V°e�]_Y[cyV´HWmQcojURUTWVgT\q�efVXHXJoLORUT\HZRgcyVgT1xoe1Doq�RgJMefR´LQDMHZVgT\e1jXLQDyi�RgJyT{LQDSRUTWVXHZY[DMDyT\HZRgLOY[D
zoe1DMqy�¯LQqyRgJ{]_VgY[a Y[DyT@RUYERI� Y>LQahNMVXY��1T\j�RgJyT@NvTWVg]wY1VKabe1DMHZT zSn`e1j»arcMHKJ�e1j*�  �¥� ®�­f���Á¸/T´e1mQjUY±Y1zojUTWVX�1T@LdD
Y[cyV4TZºGNvTWVXLQahT\DSRgj»RgJMefR�LdDMHZVgT\e1jgLQDMi{RgJyT°LQDSRUTWVUFIHWmQcMjgRUTWV�HZY[aba`cMDMLQHWefRgLOY[Dbzoe1DMqy�°LdqyRgJ�LQDMqyTWT\qhi[LQ�1T\j�jgLQa�LQmQefV
NvTWVg]wY1VKabe1DMHZT@zvT\DyTW�MRgjW���°Yt�,TW�1TWV�x¼� T°efVgi[cMT´RgJMefR�DyY1R4e1mdmyqMefRge{�fe1mQcyT\j4DyTWT\qbRUY>zvT´HZY[abarcoDMLQHWefRUT\qhY[D§e
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JMLOi[J¥jUNvTWT\q¥NlefRgJ�� � JMY[cyi[J½jUY[ahTrHZY[abarcoDMLQHWefRgLOY[DMj°efVgT^HZVXLORgLdHWe1m³e1DMq½qyT\mde\nGLQDyihRgJyT\a HWe1DBJMe��1TrjUTW�1TWVgT
LQahNoe1HZR�Y[D�NvTWVg]_Y1VXabe1DMHZT1x��,T¥Y1zojgTWVg�1T¥RgJMefRbabe1DSnÄHZY[aba`cMDMLdHWefRgLOY[DMjhefVgT½DyY[DyFIHZVXLORgLQHWe1m@e1DMq<HWe1D<jURgLdmQm
JMefNMNvT\DkY[DPe½jXmOY�� NlefRgJ/�°LORgJyY[cMREeAÀvT\HZRgLQDyiBN|TWVX]wY1VXa�e1DMHZT1�����§¦�����¬��p¢	�
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CEDMHZT e1DrLQDojURUVXcMHZRgLOY[D^JMe1j~zvTWT\D`jUT\mOT\HZRUT\q`]_Y1V�jgHKJyT\qMcMmdLQDyiyx�� T,a�ef}1T@e¯HWmQcMjURUTWVÁe1jgjgLQi[DMahT\DSR�qyT\HWLQjXLOY[D�� � JyT
HZY[DMjURUVXe1LdD�Rgj°]wY1VEebHWmQcMjgRUTWV°RUYpz|T>HZY[DojgLQqyTWVgT\qB]wY1V¯zoLQDMqoLQDyihefVgTre1j°]wY[mdmOY��°j¯e1DMqBefVXTrjge1ahT`e1j¯abT\D�RgLOY[DMT\q
T\efVXmQLOTWV´LdD¥HXJMefNMRUTWV¯® �
� � JyT�HXJyY[jUT\DPHWmQcMjURUTWV{jgJyY[comQq�Joe\�1TbefR>mOT\e1jUREY[DyT�]_VgTWT�VgT\jUY[cyVKHZThY1]�RgJyT�RIn¼NvThDyTWT\qyT\q6RUY¥NvTWVg]_Y1VXa
RgJMLQj@Y1NvTWVXefRgLOY[D

� �ELO�1T\DhRgJyT*zle1DMqy�°LQqMRgJrY1]|RgJyT°HKJMe1DMDyT\mdj»e1ahY[Dyi^HWmQcojURUTWVXj4e1DMq�RgJMT\LOV�cMjgefi1T1x¼LOR4jgJyY[comQq`z|T*NvY[jgjXLOzomOT
RUY�jXefRgLQjU]_n¥RgJyThHZY[abarcoDMLQHWefRgLOY[D6DyTWT\qMj±Y1]4RgJMT`Y1NvTWVXe1DoqMj°Y1]�RgJMLQjELQDMjURUVKcMHZRgLOY[D½Y[DkRgJyThHWmQcojURUTWV¯z¼n
jgHXJyT\qocMmQLQDyi`RgJyT\jUTrHZY[abarcoDMLQHWefRgLOY[DMj*LdD¥RgJyT{T\efVXmQLQTWV´HZn¼HWmOT\j\�

Å¼T\mOT\HZRgLOY[D§Y1]�e`HWmQcMjgRUTWV,]_VgY[a"RgJyTEjUTWR@Y1]³RgJyTE]wT\e1jXLOzomOT±HWmQcMjURUTWVXj LQj qyY[DyT±zoe1jUT\qpY[DpRgJyT±]wY[mQmQY��°LQDMirHZVXLORUTWVKLQeG�
¸/T¯qyTWRUTWVKabLQDyT´RgJMT´T\efVXmQLOT\jgR4RgLQahT´�¯JyT\Dh� T¯HWe1DpjgHXJyT\qocMmOT*RgJyT¯Y1N|TWVKefRgLOY[D�cMDoqyTWV4HZY[DMjgLQqMTWVXefRgLOY[DbY[D�T\e1HXJ
Y1]»RgJyT^HWmQcojURUTWVXj°LdD½RgJyTr]wT\e1jgLQzomOT>HWmQcMjgRUTWV¯mQLQjgR´�°JMLQmQTEe1qoJyTWVXLQDyi�RUY§e1mQm~RgJyT^VgT\jgY[cyVXHZTre1DoqBHZY[aba`cMDMLQHWefRgLQY[D
HZY[DMjURUVXe1LdD�RgjW� � JMT´Y1NvTWVXefRgLOY[D�Ldj»NMVXLQa�efVXLQmOn^e1jXjgLOi[DyT\q�RUY^RgJMefR HWmQcMjURUTWV,�°JyTWVgT°LQR�HWe1D�zvT°jXHXJyT\qMcomOT\qbefR�RgJMT
T\efVXmQLOT\jgR³ef]wRUTWVÁe1HWHZY[abahYGqMefRgLQDyi¯e1mQm1RgJyT�HZY[a�arcMDoLQHWefRgLOY[DMjW����DrHWe1jUT�Y1]ye*RgLQT�LQD{RgJMLdj³ahTWRUVXLQHfxtRgJyT�Y1NvTWVXefRgLQY[D
LQj4e1jgjXLOi[DyT\qhRUYrRgJyT¯HWmQcojURUTWV4RgJMefR abLQDMLQa�LO�WT\j»HZY[aba`cMDMLQHWefRgLOY[DbVgT\�ScoLOVgT\ahT\DSRgjW� � JyT´HZY[aba`cMDMLdHWefRgLOY[D�HZY[jUR
LQj¥HZY[ahNocMRUT\q(zSn�qyTWRUTWVXa�LQDMLQDyi
RgJyT:D¼cMarz|TWV½e1Doq(RIn¼NvT/Y1]`HZY[aba`cMDMLdHWefRgLOY[DMj½DyTWT\qMT\q(zSn�e�zoLQDoqMLQDyi
LQD�RgJyT:T\efVKmQLOTWV½HZnGHWmOT\jBe1jB�,T\mQm{e1jBRgJyTPHZY[aba`cMDMLdHWefRgLOY[D(RgJMefR½�¯LQmQmEJMefNMNvT\D(LQD�RgJyTP]_cyRgcMVgT1� �McyRgcyVXT
HZY[aba`cMDMLQHWefRgLOY[DojbefVgT�qMTWRUTWVXabLQDyT\q�z¼n<HZY[DMjgLQqMTWVXLQDyi6RgJyTkjgcMHWHZT\jgjUY1VKjbY1]ERgJMLQjbLdDMjURUVXcMHZRgLQY[D��°JMLQHKJ JMe\�1T
Y[DyT�Y1]¯RgJMT\LOV�NoefVgT\DSRgjhzvY[cMDMqÄY[D<e/HWmQcMjURUTWVbqMLOÀ|TWVgT\DSR`]wVgY[a RgJMT½HWmQcMjURUTWVbcMDoqyTWV`HZY[DojgLQqyTWVXefRgLQY[D�� � JoLQj
LQjEzvT\HWe1cMjUTbLO],RgJyTbLQDMjgRUVXcMHZRgLOY[D/LQjEzvY[cMDoq�RUYBRgJyTbHWmQcMjURUTWVrcMDMqyTWV{HZY[DMjgLdqyTWVXefRgLOY[D�x�LORE�°LQmQmÁjgcyVXT\mOn�mOT\e1q6RUY
HZY[aba`cMDMLQHWefRgLOY[D�µ¤jK¹*LQD½RgJyT^]¤cyRgcyVgT^�°JMLQmOT>jXHXJyT\qMcomQLQDyihRgJyT`jgcMHWHZT\jgjgY1V¯Y1]4RgJMTrLQDMjgRUVXcMHZRgLOY[DMj*LdD½RgJyTr]_cyRgcMVgT
µ_VgTW]_TWVEHKJMefNMRUTWV>­§]wY1VEe1DkTZºGe1abNomOTt¹K� !¯mQRgJyY[cyi[J�x|�,T�JMe��1T`TZºGNvTWVXLQahT\DSRUT\q��°LORgJkabe1D�nBY1RgJyTWV{JyT\cyVXLQjgRgLQHWj
]wY1VhHWmQcojURUTWV`e1jXjgLOi[DMahT\DSRWx4RgJyT�efzvY��1T½ahT\DSRgLOY[DyT\q�JyT\cMVXLQjURgLQH�jUTWT\abj�RUY6i1T\DyTWVXefRUT�RgJyT�zvT\jUR�jgHXJyT\qocMmOT§LdD
e1mQahY[jUR´e1mdm�HWe1jUT\jW�
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� JyT´HZVgY[jXjuF�NoefRgJbe1jgjXLOi[DMahT\DSR�jgHKJyT\ahT°LQj»qMT\jgLOi[DyT\qhRUYrabLQDMLQa�LO�WT,RgJMT´T\DyTWVgi1n�HZY[DMjgcMabNMRgLOY[DhqMcyT*RUYrLQD�RUTWVgF
HWmQcMjURUTWV¯HZY[abarcoDMLQHWefRgLOY[D¥�¯LORgJyY[cyR´eAÀvT\HZRgLQDyi§VXcMDSRgLQahT{NvTWVg]_Y1VXabe1DMHZT1�4�uD¥Y1VXqMTWV°RUY�ahTWTWR¯RgJMLQj*Y1zysuT\HZRgLO�1T1x
RgJyTbmOYt� NvY�� TWV^HZVgY[jgjuF�NlefRgJMj^efVgT§cMjUT\q/LQD6NMVXTW]wTWVgT\DoHZThRUY½RgJyT�JMLQi[J6N|Yt�,TWVrHZVgY[jgjuF�NoefRgJoj{�°JyTWVgTW�1TWVrNvY[juF
jgLOzomQT1���BY1VgT�NoVgT\HWLQjUT\mOn1x�RgJyTpe1jgjgLOi[DMabT\D�R>Y1]´HZVXY[jgjuF�NoefRgJMjrRUY�HZY[a�arcMDoLQHWefRgLOY[DMjrLQj^qyY[DMT§e1jr]wY[mQmQY��>� � Y
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jgHXJMT\qMcMmOT±erHZY[aba`cMDMLdHWefRgLOY[D�xGLORgj�T\efVKmQLOT\jUR jgHXJyT\qocMmQLQDyirHZn¼HWmOT1xymQefRUT\jgR jgHKJyT\qMcMmdLQDyi^HZnGHWmOT1xye1DMqpjgmQe1Hg}��Ae1mQcMT\j
efVgT¯qMTWRUTWVXabLQDyT\qb�MVXjURW� � JyT°T\efVXmQLOT\jUR,jgHXJyT\qocMmQLQDyi>HZnGHWmOT¯]wY1V@e^HZY[aba`cMDMLdHWefRgLOY[D�LQj�RgJyT¯HZnGHWmOT±LQDh�°JMLdHXJbRgJMT
qMefRge±�Ae1mdcyT@RUY±zvT*HZY[aba`cMDMLQHWefRUT\qhLdj�NoVgY¼qocMHZT\qrLdDrRgJMT@jgY[cyVXHZT*HWmQcMjURUTWV�x1NomQcMj�Y[DyT1� � JyT@mQefRUT\jUR4jgHKJyT\qMcMmdLQDyi
RgLQahTr]wY1VEHZY[aba`cMDMLQHWefRgLOY[DkLQj¯RgJyT�jgHXJyT\qocMmQLQDyibHZnGHWmOT`Y1]4�MVXjgR¯HZY[DMjgcoabLQDyi�LdDMjURUVXcMHZRgLQY[D�xoabLQD¼cMj°Y[DyT1� � JyT
qML�ÀvTWVgT\DMHZTEzvTWRI� TWT\D½RgJyT{T\efVKmQLOT\jUR´jgHKJyT\qMcMmdLQDyi�HZn¼HWmOT>e1Doq¥RgJyT>mQefRUT\jUR¯jgHXJyT\qocMmQLQDyi�HZnGHWmOT>LQj*RgJyT>HZY[a�arcMDoL�F
HWefRgLOY[DBjXmQe1Hg}|�,�uD½Y1VKqyTWV´RUY§e��1Y[LQqkqyT\mQe\nGLQDyihRgJMT^HZY[DMjgcMa�LQDyibLQDMjgRUVXcMHZRgLOY[D¥e1DMq½RgJyTrHZY[DMjgT\�ScyT\DSR°NvY[jgjXLOzomOT
jURUVgTWRgHKJbY1]|RgJyT´jgHXJMT\qMcMmOT1x�e^HZY[abarcoDMLQHWefRgLOY[DhLQj�e1jgjgLOi[DyT\q�RUYre{mOT\e1jUR4T\DyTWVXi1n`HZY[DMjXcMabLQDyi{HZVgY[jXjuF�NoefRgJbRgJoefR
HWe1DkRUVXe1DMjU]_TWVERgJyT`qoefRge§�fe1mQcyTr�°LORgJMLdD½RgJyT�e\�fe1LQmQefzomQT`jgmde1Hg}½]_Y1V{HZY[abarcoDMLQHWefRgLOY[D�� � J¼cMj¯RgJyT�HZVgY[jgjuF�NoefRgJ
e1jgjgLOi[DoahT\D�R±jgHXJMT\ahT`a�eAºGLQa�LO�WT\j°RgJMTrcMjgefi1T`Y1]�mOYt�ÂNvYt�,TWV{HZVgY[jgjUF�NoefRgJMj±jgcyzGsUT\HZR°RUY�RgJyT`e\�fe1LQmQefzoLQmdLORIn�Y1]
jgmQe1HX}§LQDpRgJyT{HZY[aba`cMDMLQHWefRgLQY[D�xye1DMqpRgJScMj\xGe1j@]¤efV´e1j@NvY[jgjgLOzlmOT1x�NvTWVg]_Y1VXabe1DMHZTEqyTWi1VXe1qoefRgLOY[D¥LQj@abLQDMLdabLO�WT\q
e1DMq�T\DyTWVgi1n¥jge��¼LdDyibLQj´abeAºyLQabLQ�WT\q��

� JyT>e1mQi1Y1VXLORgJMa TZºGNomOY[LORgj´RgJyT>LQDMjURUVKcMHZRgLOY[D¥jgmQe1HX}¥e1mQjUYbe1DMq½HZY[DS�1TWVgRgj±LOR*RUY�HZY[aba`cMDMLdHWefRgLOY[D½jgmQe1HX}§RUY
efi1i1VgT\jgjgLQ�1T\mOnBjge��1T`RgJMT`HZY[aba`cMDMLdHWefRgLOY[DkT\DyTWVgi1n1� � J¼cMjWxoRgJMT`e1mOi1Y1VKLORgJMa�qyTW]wTWV{e1D6LQDMjgRUVXcMHZRgLOY[D¥RgJoefR±VXTZF
�ScoLOVgT\jvHZY[aba`cMDMLQHWefRgLOY[Doj��°LORgJERUY1Rge1m�T\DyTWVgi1n{HZY[jUR~efzvY��1T,HZY[abarcoDMLQHWefRgLOY[D{RgJMVgT\jgJyY[mQqbµ�Ã°C{��� � ��2¯� Å%�{CE· 6{¹
LO],LQR{N|Y[jXjUT\jgj{e½jgmde1Hg}6RgJMefR^LQj{efzvYt�1T§e¥jgmQe1HX}6RgJyVgT\jgJyY[mdq µ�ÅG·�!°Ã�� � � 2°�@Å%�EC{· 6>¹K� � JyTbe��1TWVXefi1T§T\DyF
TWVgi1nhHZY[jUR Y1]vHZY[a�arcMDoLQHWefRgLOY[DMj,e1jgjUYGHWLQefRUT\q��¯LORgJbe{zoLdDMqMLQDyi{LQj�qyTWRUTWVXabLQDMT\qbe1HWHZY1VXqMLQDMi>RUY^]_Y[mQmOYt�°LQDyi>HZY[jUR
ahTWRUVXLQHf�

�F. � ���8I A�"</��&��.���' K µ
� E�S � � ��' �F.�� � N % E�S 1 6+.	� ��.�� � N
� E S ��
�'�
 "cA ��.�� ��¹43�
). ' � 6���.�� � µ ²¼�Q��¹

¸�JyTWVgT �Me1jgRKÃ Y[aba VgTWNMVgT\jUT\DSRgj°D¼cMarzvTWV´Y1]ÁRUVXe1DMjU]_TWV°RgJMefR±HWe1DBJMefNoN|T\D�Y[DB]_e1jgR¯HZVgY[jgj°NoefRgJ��´ÅGmOYt�*F
Ã Y[aba#VgTWNMVgT\jgT\D�Rgj�D¼cMa^zvTWVpY1]rHZY[aba`cMDMLdHWefRgLOY[D RgJoefR�HWe1D�JMefNoN|T\D�Y��1TWV½jXmOY��+HZVgY[jgjpNoefRgJ�e1DMq �McyF
RgcyVgTtÃ Y[a�a+VgTWNMVgT\jgT\D�Rgj^]_cyRgcMVgT�HZY[aba`cMDMLQHWefRgLQY[D:�°JMLdHXJ6�°LQmdm»JMefNMNvT\D/Y[D:]¤e1jUR>Y1V�jgmOYt� HZVgY[jXjuF�NoefRgJPqMTZF
NvT\DMqMLQDyi¯Y[Dhe\�fe1LQmQefzoLdmQLORIn1� � Y1Rge1mwÃ Y[aba LQjÁRgJMT RUY1Rge1mlDScoa^zvTWVÁY1]|HZY[a�arcMDoLQHWefRgLOY[D�RgJMefR4JMefNoN|T\D�e1j»e{jgLdqyT
TZÀ|T\HZR Y1]�RgJMLQj�zoLQDMqoLQDyiy� � JMT°jUT\mOT\HZRgLOY[D§Y1] !rx 0±x¼e1DoqpÃ<Ldj�efVXHKJMLORUT\HZRgcyVgTEjUNvT\HWLO�oH*e1Doq�qyTWNvT\DMqMj4Y[D§e��Ae1LQmOF
efzomOT^HZY[a�arcMDoLQHWefRgLOY[D½Y1NoRgLOY[DMj°LdD½e�HWmQcojURUTWVgT\qBefVKHXJMLORUT\HZRgcMVgTre1DMqBRgJyT\LOV¯VgT\mQefRgLO�1T`HZY[jURW� ! K �f�  Gx 0 K  G� ­1­
e1DMq�Ã K � ²[¾`�,Y1VX}p� T\mQm�LQD�NoVXe1HZRgLQHZT>]_Y1V°RgJyT^}¼LQDoq§Y1]»JyTWRUTWVXY1i1T\DyTWY[cMj±LQD�RUTWVKHZY[DMDyT\HZRWxo� T^HZY[DMjXLQqyTWV´LQD¥Y[cMV
TZº¼NvTWVXLdahT\D�Rgj\�ÁC±]MHZY[cyVKjUT1xfRgJyT,� T\LOi[JSR�HWe1D`zvT,HKJyY[jUT\D`RUY±VgT "MT\HZR�RgJyT JMTWRUTWVgY1i1T\DyTWY[cMj»LQDSRUTWVXHZY[DMDMT\HZR�cMDoqyTWV
HZY[DMjgLQqMTWVXefRgLOY[D���¸/T¯JMe��1T¯]_Y[cMDMq�RgJoefR@ÅG·
!°Ã�� � ��2¯� Å%�{CE· 6 K �°e1DMq§Ã°C{��� � ��2¯� Å%�{CE· 6 K � ²[¾
LQj°e§jgcMLORgefzlmOT^HXJMY[LQHZT^Y1]�jXHXJyT\qMcomOTWV´NoefVXe1abTWRUTWVXj±]wY1V¯RgJyT`JMTWRUTWVgY1i1T\DyTWY[cMjELQDSRUTWVXHZY[DMDyT\HZR±cMDMqyTWV±HZY[DMjgLQqMTWVUF
efRgLOY[D�� � JyTpefzvY��1T½JyT\cyVKLQjURgLQHbmQT\e1qMj^RUY/jgHKJyT\qMcMmdLQDyiBRgJMTpLQDojURUVXcMHZRgLOY[DÄcMDMqyTWV�HZY[DMjgLdqyTWVXefRgLOY[D
efRhe�mQefRUTWV
HZn¼HWmQT�NMVgTW]_TWVXefzomQn�Y[D
eBjgmQY���zlcyRrahY1VXT�T\DyTWVgi1n/T	�§HWLOT\D�R`HZVgY[jgjuF�NlefRgJPzocMR>�°LORgJÄabLQDMLQa`cMa�NvY[jgjgLQzoLQmQLOR�n
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Y1]°jURUVgTWRgHKJMLQDyi6RgJyT�jgHKJyT\qMcMmOT1� !¯i[e1LQD�LOR�LQj`LQahNvY1VgRge1DSRrRUY/DyY1RUT�RgJMefR�RgJyT¥DyTZºGR�RgLQahTpRgJMLQj`LQDMjURUVXcoHZRgLOY[D
LQj¯NoLQHg}1T\q6cyN6]_Y1V{jgHXJyT\qocMmQLQDyiyx|LORgj±T\efVXmQLOT\jgR¯jgHKJyT\qMcMmQLdDyi�RgLQabT`e1DMq6JyT\DoHZTrRgJyThjgmde1Hg}½i1TWR>cyN�qMefRUT\q³� � JoLQj
i[cMefVXe1DSRUTWT\j{RgJMefRERgJyThjgmQe1HX}�Y1],e1D/LQDMjURUVXcoHZRgLOY[DBVXT\qMcMHZT\jEahY[DyY1RUY[DMLdHWe1mQmOnBe1DMqkTW�1T\DSRgcMe1mQmOnkHZY[ahT\j{zvT\mOYt�
RgJyT{RgJyVgT\jXJyY[mQq�T\DMjgcMVXLQDyi`RgJMefR°LOR´Ldj´jgHXJMT\qMcMmOT\q����¯T\DMHZT>RgJyTre1mOi1Y1VXLORgJMa Ldj*i[cMefVXe1DSRUTWT\q½RUYbRUTWVKabLQDMefRUT1�
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��DkRgJMLdj¯jgcMzojUT\HZRgLOY[D�xv� ThNMVgT\jUT\DSREe1D6TZºGe1ahNlmOT�RUY�LdmQmQcMjURUVKefRUT^RgJyThDyY1RgLOY[DkY1] HZY[abarcoDMLQHWefRgLOY[D/jgmde1Hg}�e1Doq
JyY��(LOR@LQj,TZº¼NlmOY[LORUT\q§zSn§RgJyT¯NoVgY1NvY[jUT\q§jXHXJyT\qMcomQLQDyi`e1mOi1Y1VXLORgJMa RUY�i1TWR@T\DyTWVgi1n�zvT\DyTW�oRgj��°LQRgJyY[cyR@JScyVXRgLQDyi
NvTWVg]wY1VKabe1DMHZT1���ÁLOi[cyVgT>²¼� ­�jgJyYt�°j*e`NvY1VgRgLOY[DpY1]�e�qMefRgehqyTWNvT\DMqMT\DMHZnbi1VXefNoJ�e1DMq �ÁLOi[cyVXT{²¼� ®bjXJyY��°j@R��,Y
NvY[jgjgLOzomQT`jgHKJyT\qMcMmQT\jE]wY1VrRgJMLQj{qyTWNvT\DMqyT\DoHZnBi1VXefNoJ³�b¸/T$!±jgjgcMabTbe¥RI� YfFIHWmQcMjURUTWVXT\qPabe1HKJMLQDyTb�¯LORgJ6T\e1HXJ
HWmQcMjURUTWV{JMe��¼LdDyi½e1D/e1qMqyTWV\x³e¥a`cMmORgLQNomQLOTWV±e1DMq/e�]_e1jgR>HZVgY[jgjuF�NoefRgJ³�hÅGHKJyT\qMcMmQT��hJoe1j ! 6 6��be1DMq !36 6E�
jgHXJMT\qMcMmOT\qhY[D§e1qMqyTWVXj4Y1]vHWmdcMjURUTWV¯�°e1DMq�HWmQcojURUTWV,�{VXT\jUNvT\HZRgLO�1T\mOn�LQDbHZnGHWmOTr�f� � Y>NvTWVg]_Y1VXa a`cMmORgLONomdLQHWefRgLOY[D�x
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RgJyT�VXT\jgcMmORgj^Y1]´RgJyT\jUT§Y1N|TWVKefRgLOY[DMj`efVgT§RUVKe1DMjU]_TWVgVgT\q:RUYkRgJyTpY1RgJyTWV�HWmQcMjURUTWV�LQDPHZnGHWmOT��¼� � JyT§VgT\abe1LQDoLQDyi
e1qMqMLORgLQY[D:Y1NvTWVXefRgLOY[D !3636{­6LQj�e1mQjgY6LdDMLORgLQefRUT\qÄLQD�HZn¼HWmOT½��Y[D�HWmQcMjURUTWV¥�f� � JyT§VXT\jgcMmORgjrY1] !36 6`�¥e1Doq
! 6 6{�EHWe1D`zvT cMjgT\q`LdDrHZnGHWmOT´­´Y[DhHWmdcMjURUTWV@� e1Doq`HWmdcMjURUTWV4�´VXT\jUNvT\HZRgLO�1T\mOn>RUYENvTWVg]_Y1VXa�� ���>�Ee1DMq�� �����
arcomORgLONomQLQTWVXjW� � JyY[cMi[J�� ���{­>qyYST\j�DyY1R4VgT\�¼cMLOVgT*e1DSnhLQD�RUTWVgFIHWmQcMjURUTWV�HZY[a�arcMDoLQHWefRgLOY[D�x�LQR4LQj4jURgLQmdmSTZºGT\HWcyRUT\q
LQD�HWmQcMjURUTWV´�*efR4HZnGHWmOT*®{zvT\HWe1cMjUT*Y1]|DyY[DGFIe��Ae1LQmdefzoLQmQLOR�n>Y1]ve{arcMmQRgLONomQLOTWV�LQD�HZn¼HWmQT°­¼� � JyT*jgHXJyT\qocMmOTWV4qyT\HWLQqMT\j
RUY¥jgHXJyT\qocMmOTh� ���{��e1JyT\e1qkY1]@� ���{­�LQDkjgHKJyT\qMcMmOT���e1jgjgcMa�LQDyipRgJMefR>� ���{�pLQj±Y[D6RgJyThHZVXLORgLdHWe1m~NoefRgJ³�
�°Yt�,TW�1TWV�xo� ���{­ri1TWRgj@NMVgTW]_TWVgT\DMHZTELO]�LOR@LQj,Y[D�RgJyTEHZVXLORgLdHWe1moNoefRgJ�e1j@jgJyYt�°DpLQD�jgHKJyT\qMcMmQTE�¼� �¯Y1RUTERgJMefR LdD
RgJMLQj´HWe1jgT1xv� ���>�bDyTWT\qoj´RUY�zvT^jXHXJyT\qMcomOT\q½LQD½HZnGHWmOTr®�Y[DBHWmdcMjURUTWVr�refi[e1LQD½zvT\HWe1cMjgT^HWmQcMjURUTWV`�^JMe1j°Y[DMmOn
Y[DyT¯a`cMmORgLQNomQLOTWV\��� �
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�g¦1ª¼���Z�§��DPjgcMHXJPe½jgLORgcMefRgLQY[D:LO],eBjgmOY��
zocyR±ahY1VgT`T\DyTWVgi1nSF�T	��HWLOT\DSREHZVXY[jgjuF�NoefRgJ6LQj±e\�fe1LQmQefzomQT1xlY[cyVEjgHKJyT\qMcMmOTWVKj¯qyT\HWLdqyT^RUY�jURUTWTWV>HZY[aba`cMDMLQHWefRgLQY[D
RUYBjgcMHKJ:e¥HZVgY[jgjUF�NoefRgJ�µ¤e1jrjgJyY��¯D/�°LORgJ/qMefVX}1TWV^efVgVgYt� LQD/jgHKJyT\qMcMmQTh�[¹K� �°Y1RgefzomQn1x�TW�1T\DPRgJyY[cyi[J/RgJyVXTWT
e1qMqMLORgLQY[DMj~efVgT@VgT\e1qMn>RUY{zvT,jgHKJyT\qMcMmOT\q�LQDrRgJyT �MVXjURÁHZnGHWmOT@Y[DMmOn{RI� Y{Y1]oRgJMT\a�HWe1D�zvT@jgHXJMT\qMcMmOT\q�µ_Y[DMmOn>R��,Y
e1qMqyTWVXj^efVgT§e��Ae1LQmdefzomOTbLQD/RgJoLQj>HWe1jUTt¹K�BÅGLQa�LQmQefVXmOnBRgJyY[cyi[J/RgJyTpe1qMqMLORgLQY[D6Y1N|TWVKefRgLOY[DMj{�oDoLQjgJ/LQD/Y1NoN|Y[jXLORUT
HWmQcMjURUTWVKjbLQD<HZnGHWmOTBY[DyTBRgJyT½VgT\jgcomORgjbHWe1D DMY1R�zvT½cyRgLQmQLQ�WT\q�]wY1V�a`cMmORgLQNomQLQHWefRgLOY[Doj`LdD HZn¼HWmQT��/zvT\HWe1cMjUT�LOR
Rgef}1T\j°efR°mQT\e1jUR*Y[DyT^HZnGHWmOT{RUYbRUVXe1DojU]wTWV°RgJyT{VgT\jgcMmQRgj@RUYhRgJyT>Y1RgJyTWV°HWmdcMjURUTWVXjW� � JMLQj@jgJyYt�°j´JyYt� HZY[D�RUT\DSRgLOY[D
e1ahY[Dyi�HZY[ahNocyRgefRgLQY[Dke1DoqkHZY[a�arcMDoLQHWefRgLOY[D�VgT\jUY[cyVXHZT\j{LdDBHWmQcMjgRUTWVgT\q6efVXHXJMLQRUT\HZRgcyVgT\jEabe1DMLO]_T\jURgjELORgjUT\mQ]ÁLdD
RgJyT@]wY1VKa Y1]oi1VgT\efRUTWV�HZY[abNocyRgefRgLOY[Dhe1DMqhHZY[a�arcMDoLQHWefRgLOY[D�jgmQe1HX}l� �¯Y1RgefzomOn1x�RgJMT@HZY[DSRUT\DSRgLOY[Dh]_Y1V»VgT\jUY[cyVXHZT\j
LQj^abY1VgT§LQDPHWmQcMjURUTWVgT\qÄefVXHXJoLORUT\HZRgcyVgT\j�e1j`HZY[ahNoefVgT\qÄRUY "oefR`efVXHXJoLORUT\HZRgcyVgT\j`zvT\HWe1cMjUT§Y1]´qMLQjURUVXLQzocyRgLOY[DkY1]
VgT\jUY[cyVKHZT\jW�*C{cyV°jgHKJyT\qMcMmQLdDyihe1mOi1Y1VXLORgJMa	mOTW�1TWVXefi1T\j±RgJMLQj´LdDMHZVgT\e1jUT\q½jXmQe1Hg}½e1DMq½Rgef}1T\j±LdD�RUY�HZY[DojgLQqyTWVXefRgLQY[D
RgJyT�HZVXLQRgLQHWe1mQLOR�n�Y1]´e1DÄLQDMjURUVXcoHZRgLOY[D/e1DMq:RgJMT§e\�fe1LQmQefzlmOTbHZn¼HWmQT\j^RUYkHZY[abarcoDMLQHWefRUT�VXT\�ScMLdjgLORUTbqMefRgeB�Ae1mQcMT\j
�°JMLQmQTpjgHKJyT\qMcMmdLQDyi/e1D LQDMjgRUVXcMHZRgLOY[D<LQD<e:i[LO�1T\D HZnGHWmOT1� !±HWHZY1VXqMLQDMi[mOn1x HZY[a�arcMDoLQHWefRgLOY[D LQj�e1jgjgLOi[DyT\q�RUY
RgJyT^ahY[jgR´T\DyTWVgi1nSF�T	��HWLOT\DSR¯HZVgY[jXjuF�NoefRgJ½RgJoefR¯HWe1D½RUVKe1DMjU]_TWV´RgJyT>�fe1mQcyT^LdD�RgJyT^e\�fe1LQmQefzlmOT^HZY[aba`cMDMLQHWefRgLQY[D
HZn¼HWmQT\jW�
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¸/TpJoe\�1TpN|TWVX]wY1VXabT\q:e�qMTWRge1LQmOT\q:TZºGNvTWVXLQahT\DSRge1m»TW�fe1mQcMefRgLOY[DÄY1]*RgJyT§NMVgY1NvY[jUT\qPe1mQi1Y1VXLORgJMa LQD/RUTWVXabjrY1]
TZº¼T\HWcMRgLOY[D RgLQabTBe1DMq LdD�RUTWVXHZY[DoDyT\HZRbT\DyTWVgi1n<zvT\DyTW�oRgjh]wY1VpeÄ�tFIHWmQcojURUTWVgT\q e1Doq e/®fFIHWmQcojURUTWVgT\q a�e1HXJMLQDMT
ahYGqyT\m � � JyT>HWmQcojURUTWV°HZY[Dy�Mi[cMVXefRgLOY[DMj*efVgTrjge1ahT>e1j°qMT\jgHZVXLOzvT\qpT\efVXmQLOTWV´LdDBÃ@JMefNMRUTWV¯­¼� � JyT>LQDSRUTWVUFIHWmQcMjgRUTWV
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HZVgY[jgjuF�NlefRgJMjÁe1mQmOY��<RUVKe1DMjU]_TWV�Y1]lRI� Y>qMefRge±�Ae1mdcyT\j�z|TWR��,TWT\D�HWmQcMjURUTWVXj�NvTWVÁHZn¼HWmOT1� � JMT@LdD�RUTWVXHZY[DoDyT\HZRÁT\DyTWVgi1n
zvT\DyTW�MRgj§Y1]^cMjgLQDMiÄ·�� HZY[DM�Mi[cyVXefRgLOY[D µ¤JMe��¼LQDMi¿�k]¤e1jURpe1Doq��6jgmQY���HZVgY[jgjuF�NoefRgJ|¹b�¯LORgJ RgJMT�NMVXY1N|Y[jgT\q
jgHXJMT\qMcMmQLQDMi�e1mQi1Y1VXLORgJMa efVgT�NMVXT\jUT\D�RUT\qP�°LORgJPVgT\jUNvT\HZR>RUYBRgJMT§·~·¿HZY[Dy�Mi[cMVXefRgLOY[D�µ¤Joe\�GLQDyik�½]_e1jgRrHZVgY[jgjUF
NoefRgJl¹ e1j¯qyT\jgHZVXLOzvT\q�LQD�RgJyT^]wY[mQmQY��°LQDMi`jgcMzojUT\HZRgLOY[D��
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�yY1VhqyTWRUTWVXabLdDMLQDyi¥RgJyTpzvT\DyTW�MRgj`LQDPLdD�RUTWVXHZY[DoDyT\HZRgjWx»� TpJMe��1T¥cMjUT\qÄRgJyT�� � � !°Ã � � T\DMTWVgi1nPahYGqyT\m�qMTZF
jgHZVXLOzvT\q�LQD<mQe1jgRbHXJMefNMRUTWVA� ®�²f��� � � � !°Ã � � LQjheÄÃ !°Ã � �`mdLO}1T�RUYSY[m°�°JMLQHKJ�Rgef}1T\j§e1jbLdDyNocyR�JMLOi[J<mOTW�1T\m
efVXHXJoLORUT\HZRgcyVXe1m�NoefVXe1ahTWRUTWVKj¯]_Y1VELQD�RUTWVKHZY[DMDyT\HZRgjEjgcMHKJ�e1j±qyT\mQe�n1xvqMTWi1VgTWTrY1]»NlLONvT\mQLQDMLQDMiyx¼RUT\HKJMDyY[mOY1i1n1xv�1Y[mORuF
efi1T1x�mOT\Dyi1RgJ�x|e1DMqBNlLORgHXJ�TWRgHre1DoqBNMVXY��GLQqyT>RgJyT`T\DyTWVgi1n¥T\jgRgLQabefRUT\j±Y1]4RgJyT`LQD�RUTWVKHZY[DMDyT\HZR±RgJMefR±abTWTWRgj¯RgJMT
jUNvT\HWLO�MT\q�qyT\mQe�nÄHZY[DMjgRUVXe1LQDSRbLQD
RgefVgi1TWRbRUT\HXJoDyY[mOY1i1n<efRbjUNvT\HWLO�MT\q
�1Y[mORgefi1T1�(�yY1V§Y[cyVhTZºGN|TWVKLQahT\DSRgjWx4� T
JMe\�1T±qyTWRUTWVXabLdDyT\qhRgJyT¯T\DyTWVgi1nhHZY[jUR�Y1]4�¯aba LQDSRUTWVXHZY[DMDMT\HZR,efR�RgJMVgTWT¯qMLOÀ|TWVgT\DSR»RUT\HXJoDyY[mOY1i[LOT\j L � T1���  ^Doa¥x
²1�bDMa½xoe1DMq½®���DMa	e1Doq¥]wY1V��f� � � �°�`HWmOY¼HX}l� � JyT>qyT\mQe�n¥]wY1V¯]_e1jUR±LQDSRUTWVXHZY[DMDyT\HZR�µ¤HWe1mQmOT\qB·Á¹@LQj¯jUTWR°RUYk�
HWmOYGHg}�HZn¼HWmOT>e1Doq¥qyT\mQe\n§]wY1V¯jgmOY���LdD�RUTWVXHZY[DoDyT\HZR^µ¤HWe1mQmOT\q �@¹ LQj*jUTWR*RUY�­�HWmOYGHg}�HZn¼HWmQT\jW� � JyT{qynGDMe1abLdH±e1Doq
mOT\ef}fefi1T*T\DyTWVgi1n`T\jURgLQabefRUT\j»i[LQ�1T\DhzSnr� � � !°Ã � �:efVgT´cojUT\qhe1mOY[DyiE�°LORgJ`RgJyT´cojgefi1T´jURgefRgLQjURgLdHWj»qyTWRUTWVXabLQDMT\q
zSn�RUVXLQabefVKe1DkjXLQarcomQefRgLOY[D�RUY½HWe1mQHWcMmQefRUThRgJyTbLdD�RUTWVXHZY[DoDyT\HZRET\DyTWVgi1nkT\jURgLQabefRUT\jW�`¸/TbVgTW]_TWV{RgJyT�VgT\e1qyTWV{RUY
RgJyT>mQe1jUR´HKJMefNMRUTWV¯]wY1V±qyTWRge1LQmQj@Y[D¥� � � !°Ã � � T\DyTWVgi1n�T\jURgLdabefRgLOY[D½ahTWRgJMY¼qyY[mQY1i1n1�
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¸/TbJMe\�1ThNvTWVg]_Y1VXahT\q6e¥qyTWRge1LdmOT\qkTZº¼NvTWVXLQabT\D�Rge1m�TW�fe1mQcMefRgLOY[DkY1] RgJyT�NMVgY1NvY[jUT\q6e1mOi1Y1VXLORgJoabjELQDkRUTWVXabjEY1]
TZº¼T\HWcMRgLOY[D¥RgLQahT1xoT\DyTWVgi1npz|T\DMTW�MRgjWxMe1j*� T\mQm³e1j´LdahNoe1HZR*Y1]ÁRUT\HXJMDMY[mOY1i1n½jgHWe1mQLQDMi`Y[D½RgJyT>T\DyTWVgi1npzvT\DyTW�MRgjW�

�ÁLOi[cyVgT´²¼� �ENoVgT\jUT\DSRgjÁRgJyT*NvTWVXHZT\D�Rgefi1T¯LQDMHZVgT\e1jUT*LQD`TZºGT\HWcyRgLOY[DhRgLdahT@Y1]|cMjXLQDyiE·��:HZY[Dy�oi[cyVXefRgLOY[D½µ¤JMe���F
LQDyi��E]_e1jgR´e1DMq/�{jgmOYt��HZVgY[jgjuF�NoefRgJ|¹,�°LORgJpRgJyT{NMVgY1NvY[jUT\q�jgHKJyT\qMcMmdLQDyire1mQi1Y1VXLORgJMa Yt�1TWV¯·~·PHZY[Dy�Mi[cyVXefRgLQY[D
µ¤JMe\�GLQDyih�`]¤e1jUR*HZVgY[jgjuF�NoefRgJ|¹K� � JyTEe\�1TWVXefi1TrNvTWVXHZT\D�Rgefi1T>LdDMHZVgT\e1jUT{LQDpTZºGT\HWcyRgLOY[D�RgLQahTELQjE�f� ��� e1DMq6�f� ���
]wY1V��tFIHWmQcMjURUTWVXT\q e1DMq ®fFIHWmQcMjURUTWVgT\q�abe1HXJoLQDyTBVXT\jUNvT\HZRgLO�1T\mOn1� ��LQi[cyVgT�²¼� ²PqyTWNoLQHZRgj�RgJMefR�RgJyT�NvTWVXHZT\D�Rgefi1T
T\DyTWVgi1n�zvT\DyTW�MRhY1]{cMjgLdDyi/·���HZY[DM�Mi[cyVXefRgLOY[DÂµ¤e1j§HZY[ahNlefVgT\q RUYP·�·ÂHZY[DM�Mi[cyVXefRgLOY[D|¹`jgHXJyT\qocMmOT\q cMjXLQDyi
!¯mQi1Y1VXLORgJMa ®6Ldj^®M�f� ����e1DMqÄ®�²¼� ����VgT\jgN|T\HZRgLQ�1T\mOn/]wY1Vb�tFIHWmQcojURUTWVgT\q�e1DMqÄ®fFIHWmQcMjURUTWVgT\q�abe1HKJMLQDyT1� � JyT\jgT
VgT\jgcMmQRgj^efVgT¥qyTWRUTWVXa�LQDyT\qPcojgLQDyi�RgJyT§� � � !°Ã � �¯� ®�²A�*LQDSRUTWVXHZY[DMDyT\HZR�T\DyTWVgi1nÄahY¼qMT\m � ��VgY1i1VXe1abj�JMe��¼LdDyi
ahY1VgT�HZY[aba`cMDMLQHWefRgLOY[Dojr�¯LORgJÄJoLOi[JÄjXmQe1Hg}Ä�Ae1mQcMT\j��t �� 0 ¦ ��% � * � * � �	���Z¬|�X«\¦�� ��¦��Z� �r�f¬|¦P�W©U��jgcGÀvTWV�Y[DMmOn
e½abefVgi[LdDMe1m»NvTWVg]_Y1VXabe1DMHZTbqyTWi1VKe1qMefRgLOY[DPe1Doq/i[LO�1T\j^jXLOi[DMLO�oHWe1DSR{T\DyTWVgi1n/zvT\DyTW�oR{z|T\HWe1cojUT�abe1DSn6Y1] RgJMT
HZY[aba`cMDMLQHWefRgLOY[D¥LdD�RgJyT\jUT>NMVXY1i1VXe1abj´efVgTrjgHXJyT\qocMmOT\q�Y[D½jgmQY�� HZVgY[jXjuF�NoefRgJ¥z¼n�RgJyT{NMVgY1NvY[jUT\q¥jgHKJyT\qMcMmdLQDyi
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e1mOi1Y1VXLORgJoa ®y�»��D�Ã Y[DSRUVXe1jURWxGNMVgY1i1VXe1a�j4�°LORgJ�]wTW� TWV@HZY[abarcoDMLQHWefRgLOY[DMj��°LORgJbJoLOi[J�jgmde1Hg}h�fe1mQcyT\j �t �� 0´  ¦��X� �
�b¦�� �,�f¬l¦��¨ªS�W�f¬bjgcGÀvTWV´e�ahYGqyTWVXefRUT{NvTWVg]_Y1VXabe1DMHZTEqyTWi1VXe1qMefRgLQY[D��°LORgJpRgJyT{·�� HZY[DM�Mi[cyVXefRgLOY[D�e1DMq�i[LQ�1T
VgT\mQefRgLO�1T\mQn6mQT\jgj>T\DyTWVXi1n/z|T\DMTW�MRgjW� �°Yt�,TW�1TWV�x�e½�1TWVgn:jXabe1mQm»Yt�1TWVXe1mQm NvTWVg]wY1VKabe1DMHZT�qyTWi1VKe1qMefRgLOY[D:YGHWHWcyVXj
�°LORgJ/RgJMT�·���HZY[Dy�Mi[cyVKefRgLOY[D/�°JyTWVXT\e1j^eBjXLOi[DMLO�oHWe1DSR>e1ahY[cMDSR>Y1]´HZY[aba`cMDMLdHWefRgLOY[D/T\DyTWVgi1n:jXe\�GLQDyi[j^efVXT
Y1zMRge1LQDyT\q³� � JMLdj`jXJyY��°j�RgJMT¥TZÀ|T\HZRgLO�1T\DMT\jgjbY1]¯Y[cyVbHZY[aba`cMDMLQHWefRgLOY[D<jXHXJyT\qMcomQLQDyi6ahT\HXJoe1DMLQjga RgJMefRbjgTZF
mOT\HZRgLO�1T\mOn½a�efNoj°HZY[aba`cMDMLdHWefRgLOY[DMj¯�°LORgJBJoLOi[JBmQefRUT\DoHZn¥RUY[mOTWVXe1DMHZT`Y[D�RUY�epJMLOi[JBmdefRUT\DMHZn½HZVgY[jgjuF�NlefRgJke1Doq
HZY[aba`cMDMLQHWefRgLOY[D½�°LORgJ¥mOYt� mQefRUT\DMHZnpRUY[mOTWVXe1DMHZTrRUY�mOYt� mQefRUT\DMHZn�HZVgY[jgjuF�NlefRgJ��
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�ÁLOi[cyVgT§²¼� ¾BqyTWNoLdHZRgj>RgJyTpLQahNoe1HZRrY1]*RUT\HXJMDyY[mQY1i1nPjgHWe1mQLQDMi½Y[DPRgJMT�zvT\DyTW�MR>Y1]*Y[cMV`HZY[ahNlLQmOTWV^jgHKJyT\qMcMmdLQDyi
jgHXJMT\ahT>]_Y1V¯JyTWRUTWVgY1i1T\DMTWY[cMj¯LdD�RUTWVXHZY[DoDyT\HZR´]_Y1V´RgJyVgTWT^qoL�À|TWVXT\D�R*RUT\HKJMDyY[mOY1i1n½DyYGqyT\j´Doe1ahT\mOn �  1DMa ²1�fDMa
e1DMq�®��fDMa¥� � JyTENoefVXe1ahTWRUTWVXj´]wY1V´qMLOÀ|TWVgT\DSR@RUT\HXJMDMY[mOY1i1n¥DyY¼qMT\j@]wY1V´jgHWe1mdefzoLQmQLOR�n�e1DMe1mOnGjgLQj � TWVgT{Y1zMRge1LQDMT\q
]wVXY[a+� � � !°Ã � �´�
�yVgY[a �ÁLOi[cMVgT�²¼� ¾Sx�LQR>LQj>HWmOT\efV>RgJoefR^Y[cyV^jXHXJyT\ahT�i[LO�1T\j>VgY[cMi[JMmOnBRgJMT�jge1ahTbzvT\DyTW�oRgj
e1HZVgY[jgj,qML�ÀvTWVgT\D�R�RUT\HXJMDyY[mQY1i1nbDyY¼qMT\j4�°LORgJ�jgmQLOi[JSR»�AefVKLQefRgLOY[DMjW� � JMLdj4LQj»zvT\HWe1cMjUT°RgJyT¯jga�e1mQmOTWV»RUT\HXJoDyY[mOY1i[LOT\j
RgJyY[cyi[J�mOT\e1qMj�RUY:LdDMHZVgT\e1jUT¥LQD
mOT\ef}fefi1T½NoefVgRhLQD
jUY[ahT½LQDSRUTWVXHZY[DMDMT\HZRbHZY[ahNvY[DyT\D�RgjhjXcMHXJ�e1jhVgTWNvT\efRUTWVXj\x
zocGÀvTWVXjWxÁe1DMq�"MY1Noj§µ¤DMY1RUTpRgJoefRr�°LQVgT�qyY¼T\jrDMY1R`JMe��1T�RgJyT§mOT\ef}fefi1T¥HZY[ahNvY[DyT\DSRK¹Kx»RgJyTWVgT�LQj^e1mQjgYBVgT\qMcoH¨F
RgLOY[D
LQDÄqMn¼DMe1a�LQH�HZY[ahNvY[DyT\DSR�Y1]´RgJyT��1Y[mORgefi1T½LQD
e1mQm,RgJyT�HZY[ahNvY[DyT\D�Rgj�LQDoHWmQcMqMLQDMi¥�°LOVgT\jW� � JMLdjrmOT\e1qoj
RUY/VgY[cyi[JMmQnPRgJyT½jge1abT½zvT\DyTW�MRgj�Y1]EcMjgLQDyikRgJyTBjXmOY�� TWV�LQDSRUTWVXHZY[DMDyT\HZRhYt�1TWV§]¤e1jURUTWV�LdD�RUTWVXHZY[DoDyT\HZR�e1HZVgY[jgj
qML�ÀvTWVgT\DSR¯RUT\HKJMDyY[mOY1i1n/DyYGqyT\jW� � JScMjERgJMT�jXHXJyT\ahThi[LQ�1T\j>efNMNMVgT\HWLdefzomOT`z|T\DMTW�MR±e1HZVXY[jgj{RUT\HXJoDyY[mOY1i[LOT\j>e1Doq
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LQj»NoefVXRgLQHWcMmQefVXmQnrcMjUTW]¤cMmG]_Y1V,ahY1VXT¯qyT\HZT\DSRUVXe1mQLO�WT\q§efVXHXJoLORUT\HZRgcyVgT\j,�°JyTWVgT´LdD�RUTWVXHZY[DoDyT\HZRgj,LdDMHZVgT\e1jgLQDMi[mOnrabef}1T
abetsUY1V´NMVgY1NvY1VgRgLOY[D�Y1]�RgJyT>RUY1Rge1m~T\DyTWVgi1n¥HZY[DMjgcoahNMRgLOY[DpY1]ÁNMVgYGHZT\jgjUY1V\�
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��DbRgJMLQj4jUT\HZRgLQY[Db� T°HZY[ahNoefVgT±e1DMqbHZY[DSRUVXe1jUR,Y[cyV�� Y1Vg}��°LORgJhjUY[abT´Y1]�RgJyT´T\efVXmdLOTWV»�,Y1VX}�LdDhRgJyT°HZY[DSRUTZº¼R Y1]
T	��HWLOT\DSR´LQDSRUTWVXHZY[DMDyT\HZR´qyT\jXLOi[D�� 2´T\e1qyTWV¯LQj VgTW]wTWVXVgT\q�RUY�HXJoefNMRUTWV¯�`]_Y1V´e�i1T\DyTWVXe1m�qyT\jgHZVKLONMRgLOY[DpY[D¥HWLOVXHWcoLOR
mOTW�1T\mvRUT\HXJoDMLQ�¼cyT\j*]_Y1V´LQD�RUTWVKHZY[DMDyT\HZR´T\DyTWVXi1npjge��¼LdDyi[j*e1DMq½HKJMefNMRUTWV¯�`]_Y1V°ehqyT\jgHZVKLONMRgLOY[DpY[D½LQDSRUTWVXHZY[DMDMT\HZR
ahYGqyT\mQLQDyi`VgT\mQefRUT\q½�,Y1Vg}|�

!±j°HZY[ahNoefVXT\q½RUY�VXT\qMcMHWLQDyihT\DMTWVgi1n¥HZY[DMjgcMahNoRgLOY[D½LQD�]¤cMDMHZRgLOY[D½zomOYGHg}GjWxojURgcMqMn§Y1]»T\DyTWVXi1npT	�§HWLOT\DMHZn
LQD�LQDSRUTWVXHZY[DMDyT\HZRgj¯LQj*jURgLQmQmvLQD¥LQRgj*LQDy]¤e1DMHZn1� �4VgTW�GLOY[cMj@� Y1Vg}�JMe1j´HZY[DMHZT\DSRUVXefRUT\q�Y[D½LQahNoVgY��GLQDyi�mQefRUT\DMHZnp]wY1V
LQDSRUTWVXHZY[DMDyT\HZRgjELQDkRgJyT�HZY[D�RUTZºGR{Y1],qMT\HZT\D�RUVXe1mdLO�WT\q6efVXHXJMLQRUT\HZRgcyVgT\jW� �EY[Dy�\e1mOTW��TWR{e1m �Oxd� ®��f�»JMe\�1ThTW�fe1mQcMefRUT\q
qML�ÀvTWVgT\DSR`}GLQDMqoj^Y1]ELQDSRUTWVXHZY[DMDyT\HZRgjh�¯LORgJ�qML�ÀvTWVgT\D�R�RUY1NvY[mOY1i[LOT\jhe1Doq<HZY[DMHWmQcMqyT\q�RgJoefRbe6N|Y[LdD�RuF�RUYfF�NvY[LQDSR
LQDSRUTWVXHZY[DMDyT\HZR{�°LQRgJke1D:TZÀ|T\HZRgLO�1T§jURUTWTWVXLQDyi¥jgHKJyT\ahT�Ldj±abY1VgThT	��HWLOT\DSR{RgJMe1D:e�zocojuF�zoe1jUT\q6LQDSRUTWVXHZY[DMDyT\HZRW�
� JyT\LOV*TZºGNvTWVXLQahT\DSRge1m�VgT\jXcMmORgj´e1mQjgY�qyT\ahY[DMjgRUVXefRUT^RgJMefR±e1DBe1jUnGDMHKJyVgY[DyY[cMj°LQD�RUTWVKHZY[DMDyT\HZR°YfÀvTWVXj¯ebNvTWVg]_Y1VUF
abe1DMHZT HZY[ahNoefVXefzomQT,RUYEe1DrLdqyT\e1mQLO�WT\qrLQD�RUTWVKHZY[DMDyT\HZR�efR»e¯mOY���JMefVXqy�@efVgT LQahNomOT\abT\D�RgefRgLOY[DrHZY[jURW� � TWVXT\HXJy}1Y
TWR`e1m��Oxd���\�f�*JMe1j^NoVgY1NvY[jUT\qP�fefVXLOY[cojrLQDSRUTWVUFIHWmQcojURUTWV`HZY[a�arcMDoLQHWefRgLOY[D
ahY¼qMT\mQj^]_Y1V�HWmQcMjURUTWVgT\q
efVXHKJMLORUT\HZRgcyVgT
e1DMq�NvTWVg]_Y1VXa eb�¼cMe1D�RgLQRgefRgLO�1T^e1DMe1mOnGjgLQj@RUY§HZY[ahNoefVgT>RgJMT\LOV´zvT\DyTW�MRgjW�
0@e1mQe1jgcyzoVXe1ahY[DMLQe1D�TWR e1m �Oxd� ���A���4JMe��1T¯cMjgT\qhRgJyT°LQDSRUTWVXHZY[DMDMT\HZR4T\DyTWVgi1n�T\jURgLQa�efRUT\j�NMVXY1N|Y[jgT\qbLQD½� ���A�oRUY

TW�Ae1mdcMefRUT�RUT\HKJMDMLQ�¼cyT\j³jgcoHXJ^e1j�HWe1HXJMT�NoLONvT\mQLdDMLQDyiyxZTZºGNomOY[LORgLQDMi´DMefVgVgYt�:zoLORuF��°LdqyRgJEY1NvTWVXe1DMqMjWxAe1DMq^LdD�RUTWVXHZY[DyF
DyT\HZR@mOY[e1q�zle1mQe1DMHWLQDyirLQDbRgJyTEHZY[DSRUTZº¼R@Y1]~jgcMN|TWVKjgHWe1mQefV�efVXHKJMLORUT\HZRgcyVXT\j,�¯LORgJ§JMTWRUTWVgY1i1T\DyTWY[cMj@LQDSRUTWVXHZY[DMDyT\HZRW�
��DkHZY[DSRUVXe1jURWx³Y[cyVE� Y1Vg}BLQjEahY1VXTr]_Y¼HWcojUT\qkY[DkJMY�� HZY[aba`cMDMLQHWefRgLQY[DkjXmQe1Hg}BLdD�RgJMT`HZY[DSRUTZº¼R{Y1] HWmQcMjURUTWVXT\q
¶±·~��¸ efVKHXJMLORUT\HZRgcMVgTrHWe1D�zvT^TZºGNomOY[LORUT\q¥RUYpi[e1LQD�RgJyT^T\DMTWVgi1n¥zvT\DyTW�MRgjW�°CEcyV°VgT\jgcMmORgj¯qyT\ahY[DMjgRUVXefRUTrRgJoefR
HZY[ahNoLQmQTZF�RgLQahTELQDMjURUVXcoHZRgLOY[D�jgHXJyT\qocMmQLQDyi`cyRgLQmQLQ�\LQDyire�mQefVXi1TWV´�¼LQTW�¿Y1]�NMVgY1i1VKe1a HWe1D½HZY[a^zlLQDyTERgJyT{LQDMjURUVKcMH¨F
RgLOY[DPjXHXJyT\qMcomQLQDyi½e1DMqÄHZY[aba`cMDMLQHWefRgLOY[DÄjgHXJMT\qMcMmQLQDMi½LQDPeBNMVgY1�MRgefzomQT�abe1DMDyTWV��½C{D:RgJyT§Y1RgJyTWV`Joe1DMq�xÁe
efVXHXJoLORUT\HZRgcyVgT½�¯LORgJ<qynGDMe1abLQH�jgHKJyT\qMcMmQLdDyi/jgcGÀvTWVXjh]_VgY[a RgJyT½NoVgY1zomOT\a Y1]EmQLQabLQRUT\q�NMVgY1i1VXe1a �GLOTW�	e1Doq
LQDMHWcyVKj�Yt�1TWVXJyT\e1qMj¯e1DMq¥HZY[ahNomOTZºyLORgLOT\j Y1]�TZº¼RUVKehJMefVXqy�@efVgT{]_Y1V*TZº¼NomQY[LORgLQDyi�JyTWRUTWVgY1i1T\DyTWY[coj°LQDSRUTWVXHZY[DMDyT\HZRgj
efR�VXcoDGF�RgLQahT1� � J¼cMjWx[RgJyT±HXJyY[LdHZT°Y1]³e>JyTWRUTWVXY1i1T\DyTWY[cMj@LQDSRUTWVXHZY[DMDyT\HZR LQj�ahY1VXT°jgcMLORgefzlmOT´e1DMqbzvT\DyTW�lHWLQe1mG]wY1V
jURgefRgLQHWe1mQmQnpjgHKJyT\qMcMmQT\q�¶±·~��¸ efVXHXJoLORUT\HZRgcyVgT\j¯e1j°HZY[ahNoefVXT\q¥RUY�qynGDMe1abLQHWe1mdmOn�jgHKJyT\qMcMmOT\qBefVXHXJMLQRUT\HZRgcyVgT\jW�
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��D¿RgJMLdjpHKJMefNMRUTWV\x±� TkNoVgY1NvY[jUT\q�e<DyTW��T\DyTWVgi1nSFIe\�@efVgTPLQDMjgRUVXcMHZRgLOY[D¿jgHXJMT\qMcMmQLQDMiÄe1mOi1Y1VXLQRgJMa ]wY1V½HWmQcojuF
RUTWVgT\q
¶±·~��¸ efVKHXJMLORUT\HZRgcMVgT\j�RgJMefR�LQjrHWefNlefzomOT�Y1]°TZº¼NomQY[LORgLQDyiBLdD�RUTWVXHZY[DoDyT\HZR`HKJMefVXe1HZRUTWVXLdjURgLQHWj�RUYki1TWR`T\DyF
TWVgi1nPzvT\DyTW�oRgj^�°LQRgJyY[cyR�jgJyY��¯LQDyi6JMLOi[JÄN|TWVX]wY1VXa�e1DMHZTpqMTWi1VXe1qMefRgLOY[D�� � JyT¥abetsuY1VhHZY[DMHWmdcMjgLOY[DÄRgJMefRh� T
qyVXe���]_Y1VXa"RgJMLQj,�,Y1VX}�LQj,RgJMefR HWmdcMjURUTWVgT\q�efVXHKJMLORUT\HZRgcyVgT±�°LORgJpJyTWRUTWVgY1i1T\DMTWY[cMj*LQDSRUTWVXHZY[DMDyT\HZR@YfÀvTWVXj z|TWRURUTWV
T\DyTWVgi1nSF�NvTWVg]wY1VKabe1DMHZTpRUVXe1qyTZF�YfÀ�jh�°JyT\D�cMjUT\q
�°LQRgJÄe1D�TZÀvT\HZRgLO�1T½jgHKJyT\qMcMmQLdDyi�e1mOi1Y1VKLORgJMa e1jhHZY[ahNoefVgT\q
RUY¥e§HWmQcojURUTWVE¶±·~��¸ efVKHXJMLORUT\HZRgcMVgT��°LORgJkJyY[ahY1i1T\DyTWY[cMj{LdD�RUTWVXHZY[DoDyT\HZREY1NMRgLQabLO�WT\q�]_Y1VEmdefRUT\DMHZn1�>�»ºGNvTWVXL�F
ahT\DSRge1mvVgT\jgcMmORgj*cojgLQDyi`� � � !°Ã � � ahYGqyT\mv]_Y1V´LQDSRUTWVXHZY[DMDyT\HZR*T\DyTWVXi1n§T\jURgLdabefRgLOY[D¥qyT\ahY[DojURUVXefRUT{RgJMefR´Y[cMV
LQDMjURUVKcMHZRgLOY[DpjgHXJyT\qocMmQLQDyi�e1mOi1Y1VXLQRgJMa e1HXJMLQTW�1T\j´®M�f� ��� e1Doq�®�²¼� ��� VgT\qMcoHZRgLOY[D¥LQD¥HZY[aba`cMDMLQHWefRgLQY[D�T\DyTWVgi1n
VgT\jUNvT\HZRgLO�1T\mOn`]_Y1V�e^�tFIHWmQcMjgRUTWV�e1DMqbe{®fFIHWmdcMjURUTWV,a�e1HXJMLQDMT\j»�°LORgJhe>a�efVgi[LQDMe1m��f� ����e1DMq½�f� ��� qyTWi1VXe1qMefRgLOY[D
LQD
NvTWVg]wY1VKabe1DMHZT1� ÅGHWe1mQefzoLdmQLORIn�!¯DMe1mQn¼jgLdjhHWmOT\efVXmOn
jgJyY��¯jhRgJMefRhY[cyVbRUT\HKJMDMLQ�¼cyT\j�i[LO�1T\j§jgLQabLdmQefVrzvT\DyTW�oRgj
e1HZVgY[jgj¯RUT\HXJMDMY[mOY1i[LOT\jW� � JScMj\xM�,TrzvT\mQLOTW�1T>RgJMefR±Y[cyV¯RUT\HXJMDMLd�ScyT^�°LQmQmvzvT\HZY[ahT�ahY1VgT^LdahNvY1VgRge1D�R°�°LORgJ½RgJMT
HZY[D�RgLdDScMLdDyi�RUVgT\DMqMj{RUYt� efVKqMj^qyT\HZT\DSRUVXe1mQLQ�WT\q:efVXHXJoLORUT\HZRgcyVgT\j^�°LORgJ/LQDSRUTWVXHZY[DMDyT\HZRgjrHZY[DMjgcMa�LQDyi¥ahY1VgT�e1Doq
ahY1VgT>HKJMLONBefVgT\eG�



� � ��� ���	� �

��� ��� %�� � ��� $ � � �	��%�! � � �('*) '�
 � �(',� � � � �

� � � ���(',� � � � � � ' � & ��� $ � � ��� ���	�
� � ��� � &

� .10 24365*7*8:9<;<=>5@?A8B3
��DBRgJMLQj´HKJMefNMRUTWV\x|� T^NMVgT\jgT\D�R±e1D�LQDSRUTWi1VXefRUT\qkjgHXJMT\qMcMmQLQDMibe1mOi1Y1VXLORgJMa	RgJMefR¯HZY[arzoLQDMT\j´RgJyT`jgHXJyT\abT\j°NMVXYfF
NvY[jUT\q½T\efVXmdLOTWV¯]_Y1V±T\DyTWVgi1n½jge��¼LQDMi[j±LdD½]¤cMDMHZRgLOY[DMe1m�cMDMLORgj°e1DMq�LdD�RUTWVXHZY[DoDyT\HZRgj±RUYpjgLdarcMmQRge1DyTWY[cMjgmOnpVgT\qMcoHZT
RgJyTET\DyTWVgi1n�HZY[DMjgcMabNMRgLOY[D¥LQDp]¤cMDMHZRgLOY[DMe1mvcMDoLORgj@e1j*�,T\mdm|e1j°LQD�RUTWVKHZY[DMDyT\HZRgjW� � JyT{HZY[D�RUT\DSRgLOY[D½]_Y1V´mQLQa�LORUT\q
DScoa^zvTWV@Y1]Á]_cMDoHZRgLOY[DMe1mve1DMq½HZY[aba`cMDMLdHWefRgLOY[D�VgT\jUY[cyVKHZT\j°LQD�HWmQcMjgRUTWVgT\q¥¶E·³��¸�efVXHKJMLORUT\HZRgcyVXT^mOT\e1qMj@RUY�LdDGF
HZVgT\e1jUT\qbHZnGHWmOT\j»Y1]lTZº¼T\HWcMRgLOY[DhY[Dbe{HWmQcojURUTWVgT\qhabe1HKJMLQDyT*e1j4HZY[ahNlefVgT\q�RUY^e1D�T\�¼cMLO�fe1mOT\D�RÁ¶E·³��¸ a�e1HXJMLQDMT1�
CEcyV´HZY[arzoLQDyT\qBjgHXJyT\abTrefi1i1VgTWi[efRUT\j±RgJyT`jgHXJyT\qocMmQLQDyi�jgmQe1HX}¥Y1]»LQDMjURUVXcoHZRgLOY[DMj@e1DMq½HZY[aba`cMDMLdHWefRgLOY[DBjgmde1Hg}
Y1]¯qMefRgek�fe1mQcyT\j�RUY:HZY[DS�1TWVgRhRgJyT¥LQDMJMTWVgT\D�R�LQqMmQT\DyT\jgjrY1]°]¤cMDMHZRgLOY[DMe1m@e1DMq�HZY[aba`cMDMLdHWefRgLOY[D
VgT\jUY[cyVXHZT\jhLdD
HWmQcMjURUTWVXT\q½efVXHXJoLORUT\HZRgcyVgT>RUY�T\DyTWVgi1n�i[e1LQDMjW� � JyT{VgT\jgR´Y1]ÁRgJyT^HXJoefNMRUTWV¯LQj°jURUVXcMHZRgcyVXT\q¥e1j´]_Y[mQmOY��¯jW� Å¼T\HZRgLOY[D
�±qyT\jgHZVXLOzvT\j�Y[cyV4HZY[arzoLQDyT\qhjXHXJyT\ahT*RUY{Y1NoRgLQabLO�WT T\DyTWVgi1n`]wY1V»]¤cMDMHZRgLQY[DMe1mGcMDMLORgjÁe1jÁ� T\mQmye1j»LQDSRUTWVXHZY[DMDyT\HZRgjW�
Å¼T\HZRgLOY[D/­§qyT\jgHZVXLOzvT\j¯Y[cyVEjgHXJyT\qocMmQLQDyi§]wVKe1ahTW�,Y1VX}BcMjgLQDMi�NojUT\coqyY§HZYGqyT`]wY1V{abetsUY1V{VgY[cyRgLQDMT\jW�{ÅGT\HZRgLOY[Dk®
NMVgT\jUT\DSRgj*TZºGNvTWVXLQahT\DSRge1mvVgT\jgcMmQRgj*e1DMq½ebqyTWRge1LdmOT\q¥e1DMe1mOnGjgLQj@Y1]ÁVgT\jgcomORgjW�Á¸/TrHZY[DMHWmdcMqyT{LQD½jUT\HZRgLQY[DB�¼�

� .�� ��� ( �:=�� (h9<; $A?f3�
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!¯mQi1Y1VXLORgJMa��pLQjEepHZY[arzoLQDMT\qke1mQi1Y1VXLORgJMa RgJMefRENvTWVg]wY1VKabj±z|Y1RgJkmOT\ef}fefi1ThT\DyTWVgi1nkabe1DMefi1T\ahT\DSR>LQDk]_coDMH¨F
RgLOY[DMe1m,cMDMLORgjre1j^� T\mQm e1j^T\DyTWVXi1n:Y1NMRgLQabLQ�\efRgLOY[DPLQDÄLQDSRUTWVXHZY[DMDyT\HZRW� �°Yt�,TW�1TWV\x���R�LQj^LdahNvY1VgRge1D�R^RUYkDyY1RUT
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RgJMefR�RgJyT¥HZY[a^zlLQDyT\q !¯mOi1Y1VKLORgJMa ��i[LO�1T\j�NMVgTW]_TWVgT\DMHZTpRUY:mOT\ef}fefi1T¥T\DyTWVgi1nPabe1Doefi1T\ahT\D�RbLdDÄ]¤cMDMHZRgLQY[DMe1m
cMDMLORgjÁ�¯JyT\DhTZºGNomOY[LORgLQDMiEjXmQe1Hg}he1DMq§cMjUT\j4e1DSnhmOTW]wR�Y��1TWV@jgmQe1Hg}�]_Y1V�T\DyTWVXi1n`Y1NoRgLQabLO�\efRgLOY[D�LQDhLQDSRUTWVXHZY[DMDyT\HZRgjW�
� JMLQj�e\�1Y[LdqMjÁTZºGHZT\jXjgLO�1T@NvTWVg]wY1VKabe1DMHZT@qyTWi1VXe1qMefRgLOY[Dhe1jÁ� T\mQm¼e1jÁTZº¼RUVKe¯RUVKe1DMjgLORgLOY[Doj�LQD`RgJyT@]¤cMDMHZRgLOY[Doe1mScMDoLORgj
e1DMqpe1jgjUYGHWLQefRUT\qpT\DyTWVgi1n�Yt�1TWVXJyT\e1qMj\��!¯DMY1RgJyTWV,VXT\e1jUY[D�]wY1V i[LO�GLQDyirNMVgTW]_TWVgT\DMHZT±RUYr]¤cMDMHZRgLOY[Doe1mlcMDoLORgj4�°JMT\D
TZº¼NlmOY[LORgLQDyibjXmQe1Hg}½LQj°RgJMefR¯LQRgj°HZY[DSRUVXLOzocyRgLQY[D½RUY�Yt�1TWVXe1mQm�NMVgYGHZT\jgjUY1V¯T\DyTWVgi1n½HZY[DMjgcoahNMRgLOY[D�LQj°ahY1VXT^e1DMqkLOR
LQj@Y[DyT>Y1]�RgJyT^JMY1RuFIjUNvY1R´e1DMq½JyT\DMHZTrqyT\abe1DMqMj*abY1VgT^efi1i1VgT\jgjXLO�1T>T\DyTWVgi1n¥jge��¼LdDyiy�

¸/TPJMe��1TÄLQabNomOT\ahT\DSRUT\q¿RgJyT:HZY[a^zlLQDyT\q�e1mOi1Y1VKLORgJMa LQD�RgJyT:�,·�Ã´C 2+zoe1Hg}1T\Doq�Y1]`RgJyT/RUVXLQabefVKe1D
HZY[ahNoLQmQTWV±LQDM]wVXe1jgRUVXcMHZRgcyVgT^zSnkahY¼qoLO]wnGLQDyihRgJMT�HZY1VXT�jXHXJyT\qMcomQLQDyipe1mOi1Y1VXLORgJMa½� � JMLQj°e1mQi1Y1VXLORgJMa�e1j±�,T\mdm�e1j
RgJyThjgHXJMT\qMcMmQLQDMi§e1mOi1Y1VXLQRgJMabjENMVgY1NvY[jUT\q6LQDkT\efVXmdLOTWV{HXJMefNMRUTWVKj{cMjUT�RgJyTbHZY[abahY[D/jXHXJyT\qMcomQLQDyipVgY[cyRgLQDMT\j±e1j
TZº¼NlmQe1LQDyT\qp�°LORgJ½NojUT\cMqyYhHZYGqyT^LQD¥jgT\HZRgLOY[D�­¼��!±mQmvRgJyTre1mOi1Y1VXLORgJMa�j@T\jgjUT\DSRgLQe1mQmOn�JMe\�1TrRgJyT>jge1ahTrjURUTWNojrµ¤e1j
qyT\jgHZVXLQz|T\q�zvT\mOY��±¹4zocyR RgJyTWn�qoL�À|TWV �°LORgJ§VgT\jUNvT\HZR@RUY�RgJyTEHZVXLORUTWVXLQe`e1DMqpNMVgTW]_TWVgT\DMHZT±]_Y1V@HWmdcMjURUTWV*jUT\mOT\HZRgLOY[D³x
]_coDMHZRgLOY[DMe1m»cMDoLOR{zoLQDMqoLQDyiyx³e1DMq:HZVXY[jgjuF�NoefRgJ
e1jgjgLOi[DoahT\D�R^N|Y[mdLQHWLOT\jW�b��R^LQj^e1mQjUYBLQabN|Y1VXRge1D�R>RUYkDyY1RUT�RgJoefR
RgJyTrqMT\HWLQjgLOY[DMj´�°LORgJ¥VgT\jgN|T\HZR¯RUY§jUT\mQT\HZRgLQDyi§HWmdcMjURUTWV\xM]¤cMDMHZRgLQY[DMe1m³cMDMLQRgjWxoe1DMq�HZVgY[jgjuF�NoefRgJoj¯efVgT`LQDSRUTWVXmOT\e\�1T\q
e1DMq�RgJyT>Y1VKqyTWV´i[LO�1T\D¥zvT\mOYt� LQj*cMjgT\q`sUcojUR*]wY1V°RgJyT{T\e1jUT^Y1]�TZºGNomQe1LQDMLdDyirRgJMT^e1mOi1Y1VXLORgJoa¥�

�f� �4VXLOY1VKLORgLO�\LQDyirRgJyT>VgT\e1qMnpLQDojURUVXcMHZRgLOY[Doj
�¼� !¯jgjXLOi[DMahT\DSR@Y1]Áe�HWmQcMjURUTWV*RUY§RgJyT>jUT\mOT\HZRUT\q�LQDMjURUVXcoHZRgLOY[D
­¼� !¯jgjXLOi[DMahT\DSR@Y1]�]¤cMDMHZRgLQY[DMe1m�cMDMLOR@RUY�jgT\mOT\HZRUT\qBLQDojURUVXcMHZRgLOY[D�LQD�RgefVXi1TWR¯HWmQcMjgRUTWV
®y� !¯jgjXLOi[DMahT\DSR@Y1]ÁHZVXY[jgjuF�NoefRgJMj´]wY1V±HZY[abarcoDMLQHWefRgLQDyi�RgJyTrqMefRgeh�fe1mQcyT\j*RUYbRgefVXi1TWR¯HWmQcMjgRUTWV

��Db�°JMefR4]_Y[mQmOYt�°jWx[� T°qyT\jgHZVKLOzvT´JyY���T\e1HXJ§Y1]|RgJMT\jUT°jURUTWNpLQj»NvTWVg]_Y1VXahT\qhe1DMq§JyY���RgJyT°HZY[arzoLQDyT\qbjXHXJyT\qMcom�F
LQDyi !±mOi1Y1VXLORgJoa	��NMVgY1NvY[jUT\qBLQD¥RgJMLQj°HXJMefNMRUTWV±qML�ÀvTWVXj´LQDBLORgj*]¤cMDMHZRgLOY[DMLdDyi�]wVgY[a e1mOi1Y1VXLORgJoabj*NMVgY1NvY[jUT\q¥LdD
RgJyT{T\efVXmQLQTWV°HXJMefNoRUTWVXjW�
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��DojURUVXcMHZRgLOY[Doj»LQDhRgJyT 2°T\e1qynG·~LQjUR,efVgT°NMVKLOY1VXLORgLO�WT\q�cMjXLQDyi>e>NoVXLOY1VXLOR�n^]¤cMDMHZRgLOY[DbRgJMefR,cMjgT\j�LQDMjgRUVXcMHZRgLOY[Dhjgmde1Hg}
e1DMq`DScMarzvTWV~Y1]oHZY[DojgcMahTWVXj�Y1]MRgJyT@LQDMjgRUVXcMHZRgLOY[D�� � JyT�NoVgY¼HZT\qocyVgT�RUYEHWe1mQHWcMmdefRUT e1DMq�cyN�qMefRUT�RgJyT qMn¼DMe1a�LQH
jgmQe1HX}½Y1],LQDojURUVXcMHZRgLOY[Doj´�°JMLdmOTrjgHKJyT\qMcMmdLQDyi�e1DMqkRgJyT�VXefRgLQY[DMe1mOT`z|T\JoLQDMq½RgJoLQj¯HZVKLORUTWVXLOY[D�]wY1V{NoVXLOY1VXLORgLQ�\LQDyihY1]
LQDMjURUVKcMHZRgLOY[DMj@LQj*e1mOVXT\e1qyn§TZºGNomQe1LdDyT\q¥LQD¥HXJoefNMRUTWV°®�e1Doq¥HXJMefNMRUTWVE²¼�
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� JyTp]wT\e1jXLOzomOT�jUTWR�Y1]¯HWmQcojURUTWVXj`�°JyTWVgT�e1D<LQDMjgRUVXcMHZRgLOY[DÄcMDMqyTWVhHZY[DMjgLdqyTWVXefRgLOY[D
HWe1D�zvT�jXHXJyT\qMcomOT\qÄLdj`qMTZF
RUTWVXabLQDMT\q/zoe1jUT\qPY[DÄHZY[ahNlcyRUT§e1DMqÄHZY[aba`cMDMLQHWefRgLOY[DPVgT\jUY[cyVKHZT§e\�fe1LQmQefzlLQmQLOR�nke1jrTZº¼NlmQe1LQDyT\q/T\efVKmQLOTWV\� !¯j
qyT\jgHZVXLQz|T\q§T\efVXmQLQTWV\x¼jgT\mOT\HZRgLOY[D�Y1]�ehHWmdcMjURUTWV@]wVXY[a RgJyT{jUTWR*Y1]~RgJyTE]_T\e1jgLOzomQT±HWmQcojURUTWVXj@LQj@qyY[DyTEzoe1jUT\q�Y[D�R��,Y
HZVXLORUTWVXLdeG��Ã VXLQRUTWVXLOY[DÄY[DyT½LQj`RUY/i[LO�1T¥NMVgTW]_TWVgT\DMHZT�RUYPHWmdcMjURUTWV�RgJMefRbJMe��1TBe1D<e1HZRgLO�1T½]¤cMDMHZRgLOY[Doe1m,cMDoLORrRUY
jgHXJMT\qMcMmOT`RgJyT�Y1NvTWVXefRgLOY[D6cMDMqyTWVEHZY[DMjgLdqyTWVXefRgLOY[D��rÃ@VXLORUTWVXLOY[D�RI� Y½LQj±RUY�i[LO�1T�NMVgTW]_TWVgT\DMHZT�RUY¥HWmQcMjURUTWV{RgJoefR
VgT\qMcMHZT\j4RgJyT°Yt�1TWVXe1mQmoHZY[jgR�Y1]³HZY[aba`cMDMLQHWefRgLQY[D���!¯mOi1Y1VKLORgJMa �>cojUT\j�HZVXLQRUTWVXLOY[DhY[DyT¯e1j,e{NoVXLQabefVgn`HZVXLORUTWVXLQY[D
]wY1V´HWmdcMjURUTWV´jUT\mOT\HZRgLQY[D¥e1DMq¥HZVXLORUTWVXLQY[D�RI� Y�LQj*cMjUT\q�e1j´jgT\HZY[DMqMefVgn�HZVXLORUTWVXLQY[D�� � JMLQj@LQj@zvT\HWe1cMjUT !±mOi1Y1VXLORgJoa
�`i[LO�1T\j´NoVgTW]wTWVXT\DMHZT{RUY§jge��¼LdDyihT\DyTWVgi1n¥LQD�]¤cMDMHZRgLOY[Doe1m|coDMLORgj*e1DMq½e1mdjUYbe\�1Y[LQqoj´NvTWVg]_Y1VXabe1DMHZT>mOY[jXjW�

� JyT�HZY[aba`cMDMLQHWefRgLQY[D�HZY[jUR{LQjEHZY[ahNlcyRUT\qkzSnBqMTWRUTWVXabLQDMLdDyibRgJyT�DScoa^zvTWVEe1DMqBR�nSNvT�Y1]�HZY[aba`cMDMLdHWeAF
RgLOY[DMj DyTWT\qyT\qpz¼nberzlLQDMqMLQDMi>LQDbRgJyT±T\efVXmQLQTWV HZnGHWmOT\j@e1j@�,T\mdmle1j RgJyTEHZY[aba`cMDMLQHWefRgLOY[D§RgJMefR@�°LQmdmMJMefNMNvT\D�LdD
RgJyT{]¤cyRgcyVgT>e1j*TZºGNomQe1LdDyT\q¥LQD�RgJyT>mQe1jgR°HXJMefNoRUTWV\�
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� JyTb]¤cMDMHZRgLQY[DMe1m4cMDMLQR{zoLQDMqMLdDyi¥HZVXLORUTWVXLOY[DPefVgT�RgJyTpjge1ahTpe1j^RgJyY[jgT§cMjUT\qPzSn6RgJyT§T\efVXmQLOTWV`e1mOi1Y1VXLORgJoa TZº¼F
NomQe1LQDMT\q/LQD:HXJoefNMRUTWVr®y�¥¸/T§zMVXLOT "on�TZºGNomQe1LQD:RgJyT§HZVXLQRUTWVXLOY[D:JyTWVXTb]wY1V`HWmQefVXLOR�n:e1DMq:HZY[ahNlmOTWRUT\DyT\jgjW� � JyT
e1mOi1Y1VXLORgJoa abe1LQDSRge1LQDMj,e1D � 7�abefN§RgJMefR�TZºGNomQLQHWLQRgmOnr}1TWTWNlj�RUVXe1HX}bY1]�RgJyT°jgRgefRgcMj�Y1]�T\e1HKJp]_cMDoHZRgLOY[DMe1mMcMDoLORW�
!¿]_cMDoHZRgLOY[DMe1mMcMDoLOR»LQj�abefVX}1T\qbRUY^zvT°LdDbjgmOTWTWN�abY¼qyT¯ef]wRUTWV Y[DyT¯HZnGHWmOT´Y1]³LdqMmOT\DyT\jgj»e1Doqbe1HZRgLO�fefRUT\q§Y[D§DyTZºGR
cMjUT1�

��]~RgJyTE]¤cMDMHZRgLOY[DMe1mvcMDoLOR,VXT\�ScMLQVgT\qp]wY1V*RgJyT{LQDojURUVXcMHZRgLOY[D�cMDoqyTWV*HZY[DMjgLQqyTWVKefRgLOY[D�LQj@e1HZRgLO�1T^LQDpRgJyT{RgefVgi1TWR
HWmQcMjURUTWV�x³LOR±LdjEz|Y[coDMq�e1j^cMjgcMe1m �^Y1RgJyTWVg�°LQjgT1x�RgJyThe\�fe1LQmQefzomOThjgmde1Hg}kY1]�RgJyTbLQDojURUVXcMHZRgLOY[DkLQjEHZY[DMjgLdqyTWVgT\q��r��]
RgJyT¯jXmQe1Hg}�Ldj�zvT\mOYt��erRgJyVgT\jgJyY[mdq�µ_� T±cMjgT°RgJyT±RgJyVgT\jgJMY[mQqb�fe1mQcyT¯Y1]  rLQD�Y[cyV TZº¼NvTWVXLQabT\D�RK¹»RgJyT¯]¤cMDMHZRgLQY[DMe1m
cMDMLOR�VgT\�¼cMLOVgT\q�z¼n`RgJyT´LQDMjURUVKcMHZRgLOY[D�LQjÁ� Y1}1T\D�cyN³���uDbHWe1jUT´RgJyTWVXT´LQj4ahY1VgT*RgJoe1DhY[DyT´e1mORUTWVXDoefRgLO�1T°e\�fe1LQmQefzlmOT
µ_]wY1V`e1HZRgLO�fefRgLQDyiS¹KxÁRgJyT�]¤cMDMHZRgLQY[DMe1m»cMDMLOR{�¯JMLQHXJPLQj^LQDPjgmOTWTWNÄabY¼qyT�]wY1V`eBmOY[Dyi1TWV`qMcyVXefRgLQY[D/LQj>� Y1}1T\DÄcMN
LQD�Y1VXqyTWVERUY¥e1ahY1VgRgLO�WThRgJyT�HZY[jUR{Y1],� ef}GLQDyi�cyN³�E�uDkHWe1jgThRgJyThLQDMjURUVXcoHZRgLOY[D½NvY[jgjUT\jXjUT\j±T\DyY[cyi[J/jgmQe1HX}lx³LQRgj
jgHXJMT\qMcMmQLQDMi6LdjhqyTW]wTWVXVgT\q<RUYÄe:]_cyRgcMVgT½HZn¼HWmQTBe1DMq LOR§LQjhNocyRhzle1Hg}<LQD<RgJyT 2´T\e1qynG·~LQjgRW� �°Y1RUTkRgJMefRbRgJMT
DyTZºGR`RgLdahT¥RgJMLQj�LQDMjgRUVXcMHZRgLOY[D�LQj`NoLQHX}1T\q cyN�]_Y1V�jgHXJMT\qMcMmQLQDMiyx4LORgj�T\efVXmQLOT\jgR�jXHXJyT\qMcomQLQDyikRgLQahT¥e1DMq<JyT\DoHZT
RgJyT^jgmde1Hg}¥i1TWRgj±cyN�qMefRUT\q�� � JMLQj@i[cMefVXe1DSRUTWT\j±RgJMefR°RgJMT^jgmQe1HX}¥Y1]Áe1D�LQDMjURUVKcMHZRgLOY[D�VgT\qMcoHZT\j°ahY[DyY1RUY[DoLQHWe1mQmOn
e1DMq�TW�1T\DSRgcMe1mQmOn�HZY[ahT\j*zvT\mOYt�(RgJyT{RgJyVgT\jgJMY[mQq�T\DMjgcyVKLQDyi`RgJMefR´LOR*LQj*jgHKJyT\qMcMmOT\q³� �°T\DMHZT{RgJMT>e1mOi1Y1VXLORgJMa Ldj
i[cMefVXe1DSRUTWT\q½RUYbRUTWVKabLQDMefRUT1�
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� JyT´HZVgY[jXjuF�NoefRgJbe1jgjXLOi[DMahT\DSR�jgHKJyT\ahT°LQj»qMT\jgLOi[DyT\qhRUYrabLQDMLQa�LO�WT,RgJMT´T\DyTWVgi1n�HZY[DMjgcMabNMRgLOY[DhqMcyT*RUYrLQD�RUTWVgF
HWmQcMjURUTWV,HZY[abarcoDMLQHWefRgLOY[D��°LORgJyY[cyR4eAÀvT\HZRgLQDyirVXcMDSRgLQahT*NvTWVg]_Y1VXabe1DMHZT1��!±j�qyT\jXHZVXLOzvT\qbLQDhRgJMT°mQe1jUR�HKJMefNMRUTWV\x
RgJyT>HZVgY[jgjUF�NoefRgJBe1jgjXLOi[DMahT\DSR°jgHKJyT\ahT^abeAºyLQabLQ�WT\j*RgJyT^cMjXefi1T>Y1]�mQY�� NvYt�,TWV°HZVXY[jgjuF�NoefRgJMj¯jgcyzGsUT\HZR´RUYbRgJMT
e\�fe1LQmQefzoLdmQLORInrY1]�jgmQe1Hg}hLQDbRgJyT°HZY[aba`cMDMLQHWefRgLQY[D�x�e1DMq�RgJScMj\x�e1j�]¤efV�e1j�N|Y[jXjgLOzomOT1x1NvTWVg]_Y1VXabe1DoHZT´qyTWi1VXe1qMefRgLOY[D
LQj{abLQDoLQabLO�WT\qke1DMq6T\DyTWVgi1n6jge��¼LQDMi½LQj{abeAºyLQabLO�WT\q�� � JMT�HWe1mdHWcMmQefRgLOY[D6Y1]@HZY[aba`cMDMLQHWefRgLOY[DPjgmQe1Hg}6LQj{e1mQjgY
qyY[DyT>LQD�RgJMT>jge1ahT>]¤e1jgJMLOY[D¥e1j¯qyT\jgHZVXLQz|T\q�LQD�RgJMT^mQe1jUR´HKJMefNMRUTWV\�

Ã Y[arzoLQDyT\q !¯mOi1Y1VKLORgJMa �PqML�ÀvTWVXjh]_VgY[a !±mOi1Y1VXLORgJoa ®PTZºGNomQe1LQDMT\q<LQD HKJMefNMRUTWV¥²:LQD e1D�LQahNvY1VgRge1DSR
� e�n1� � JMT !±mOi1Y1VXLQRgJMa"®Bµ_TZº¼Nomde1LQDyT\q�LQD¥HXJoefNMRUTWV¯²[¹@cMjgT\j*ehahY1VgT>efi1i1VgT\jgjXLO�1T^jgHKJyT\ahT{RgJMefR*TZºGNomOY[LORgj@RgJMT
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cMDMLORgj e1DMq¥LQDSRUTWVXHZY[DMDMT\HZRgj>µ_]wVgY[a RUVKLQabefVXe1D�jgLQa`cMmQefRgLQY[Dl¹»LQj Nomdcyi1i1T\q¥LQDSRUY`T\DMTWVgi1n§ahYGqyT\mQj RUY�Y1zMRge1LQD�RgJMT
T\DyTWVgi1n6zvT\DyTW�MRgj{]_Y1V^VXT\jUNvT\HZRgLO�1T�HZY[ahNvY[DyT\DSRgjW� � JyTbT\DyTWVXi1n6abY¼qyT\m4]wY1V`qyTWRUTWVXabLQDoLQDyi�]_coDMHZRgLOY[DMe1m4coDMLOR
T\DyTWVgi1n:zvT\DyTW�oRrLQj`jge1ahT¥e1j`RgJyT�Y[DyT�qyT\jgHZVXLOzvT\qÄLQDÄHKJMefNMRUTWVh®y� � JyT�LQDSRUTWVXHZY[DMDyT\HZR`T\DyTWVgi1nÄzvT\DyTW�MRrLdj
Y1zMRge1LQDyT\q zSn�cMjgLQDMik� � � !°Ã � ��T\DyTWVXi1n�abY¼qyT\m*LdD<RgJyT½jge1ahTB� e�n e1j�qyT\jgHZVKLOzvT\q
LdD HXJMefNoRUTWV�¾S� ¸/T
NMVgT\jUT\DSR�RgJMT°T\DyTWVgi1nhVXT\jgcMmORgj�]wY1V,RgJyT¯HZY[arzoLQDyT\q§jgHXJMT\ahT¯]_Y1V RgJyT¯HWcyVXVgT\D�R ²1�fDMa�]¤efzMVXLdHWefRgLOY[DbRUT\HKJMDyY[mOY1i1n1�
2´TW]_TWV{HXJMefNMRUTWV{®yx³HKJMefNMRUTWV>�¼x³e1DMq6HXJoefNMRUTWV^²b]_Y1V{e�qyTWRge1LQmOT\qkjUT\DMjgLQRgLO�¼LQRIn½e1DMe1mOnGjgLQj¯]_Y1V±]¤cMDMHZRgLQY[DMe1m�coDMLOR
T\DyTWVgi1n�jge\�GLQDyi[j°e1DMq½LQDSRUTWVXHZY[DMDyT\HZR°T\DyTWVgi1n¥jge\�GLQDyi[j°e1HZVgY[jgj´RUT\HKJMDyY[mOY1i[LQT\jW�
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�ÁLOi[cyVgT�¾S�Q��NMVgT\jUT\DSRgjbRgJMT½NvTWVXHZT\D�Rgefi1T6LQDMHZVXT\e1jUTBLQD<TZºGT\HWcyRgLOY[D�RgLQahTBzSn<efNMNomQn¼LQDMi !±mOi1Y1VXLQRgJMa �/RgJoefR
TZº¼NlmOY[LORÁRgJyT°LQDojURUVXcMHZRgLOY[D�jgmde1Hg}�RUY^jge��1T¯mOT\ef}fefi1T°T\DyTWVXi1n`LQD�]¤cMDMHZRgLQY[DMe1mycMDMLORgjÁz¼n`VgT\qMcMHWLQDMi±RgJMT´RUVXe1DMjgLQRgLOY[D
e1DMq¥e1mQjUY§abLOi1VXefRUT\j*RgJMT^HZY[aba`cMDMLQHWefRgLOY[D½�°LORgJ¥JMLOi[J¥jXmQe1Hg}��fe1mQcyT{RUY�jgmQY�� HZVgY[jXjuF�NoefRgJ�� � JyT{NvTWVXHZT\D�Rgefi1T
LQDMHZVgT\e1jgT^LQj*NMVXT\jUT\D�RUT\qB�°LORgJ¥VXT\jUNvT\HZR´RUY§HWmQcojURUTWVgT\q½efVXHKJMLORUT\HZRgcyVXT^�°LORgJB·~·
HZY[Dy�Mi[cyVXefRgLQY[D½jgHXJMT\qMcMmOT\q¥z¼n
NvTWVg]wY1VKabe1DMHZT^Y1VKLOT\D�RUT\q6jgHKJyT\qMcMmQTWV±e1DMqkJMe��1T�e�JMefVKqy� efVXT^zoe1jUT\q6jgHKJyT\ahT�RUYpY1NMRgLQabLO�WT�mOT\ef}fefi1T�T\DyTWVgi1n
LQD§]_cMDoHZRgLOY[DMe1mvcMDMLORgjt� ­A®f��� � JyT{e\�1TWVXefi1T`LQDMHZVgT\e1jgTELdD�TZºGT\HWcyRgLOY[D¥RgLdahT{LQj*­¼� ­�� e1DMq¥�¼� ���"]_Y1V°�tFIHWmQcMjURUTWVgT\q
e1DMq
®fFIHWmQcMjURUTWVXT\q
efVKHXJMLORUT\HZRgcMVgT\j��°JMLQHKJ�LQjrJoLOi[JyTWV`RgJMe1D�RgJyT�e\�1TWVXefi1TkLQDMHZVgT\e1jUT�LQDÄTZº¼T\HWcMRgLOY[D�RgLQahTp]wY1V
!¯mQi1Y1VXLORgJMa"®hRgJMefR´Y[DomOn�Y1NMRgLdabLO�WT\j@RgJyT>LQDSRUTWVXHZY[DMDMT\HZR*T\DyTWVgi1n1� � JMLQj@LQj zvT\HWe1cMjUT{RgJyT>HZY[arzoLQDyT\q¥jXHXJyT\ahT
cMjUT\jÁLQDMjgRUVXcMHZRgLOY[D`jgmQe1HX}^]_Y1V4qyY[LQDyi±RgJyT*mOT\ef}fefi1T*T\DyTWVgi1nra�e1DMefi1T\ahT\DSR�LQDr]_cMDoHZRgLOY[DMe1m¼cMDMLORgjÁe1DMq`RgJMLQjÁmOT\e1qoj
RUY>ahY1VgT´HWe1jUT\j��°JyTWVgT@R��,Y^HZY[a�arcMDoLQHWefRgLOY[DhjgLQa`cMmORge1DMTWY[cMjgmOn^DMTWT\q�RgJyT*]_e1jgR�HZVgY[jgjuF�NlefRgJ��Á��D�Y1RgJyTWV��,Y1VXqoj
jUY[ahT`Y1]4RgJyT�LQDMjURUVKcMHZRgLOY[D½jgmde1Hg}BRgJoefR¯�@e1jEcMjUT\qkcyNkLdahNomQLQHWLQRgmOn§LQD !¯mQi1Y1VXLORgJMa ®pLdj¯DyYpmOY[Dyi1TWV{e\�fe1LQmQefzlmOT
µ_zvT\HWe1cMjUTBLOR§LQj�e1mOVXT\e1qyn<cMjUT\q cyN¿LQD(!±mOi1Y1VXLORgJoa �/RgJyTB]wY1VpzvTWRURUTWV§mOT\ef}fefi1T�T\DMTWVgi1n abe1DMefi1T\ahT\DSR§LdD
]_coDMHZRgLOY[DMe1mEcMDMLQRgjK¹§e1DMq(RgJMLQj¥jXJyY��°j¥cMN�LQD�RgJyT/]_Y1VXa Y1]`TZº¼RUVXe TZº¼T\HWcyRgLQY[D HZnGHWmOT\j½LQD�RgJyT:HZY[arzoLQDMT\q
jgHXJMT\ahT1�

�ÁLOi[cyVgT^¾S� �hjXJyY��°j@RgJMT{N|TWVKHZT\D�Rgefi1T^jXe\�GLQDyihLQD�HZY[aba`cMDMLQHWefRgLOY[D�T\DMTWVgi1n§Y1]ÁjgHKJyT\qMcMmQLdDyi !±mOi1Y1VXLORgJoa �
Y[D:·��ÂHZY[Dy�Mi[cyVKefRgLOY[D:e1j>HZY[ahNlefVgT\q:RUYB·�· HZY[Dy�oi[cyVXefRgLOY[D�� !±mOi1Y1VXLQRgJMa ��VgT\qMcoHZT\j{RgJyTbe\�1TWVKefi1TpHZY[a�F
arcoDMLQHWefRgLOY[D6T\DyTWVXi1n/zSn/­[¾S�Q� � e1Doq:®�­¼�Q� � �°JMLQHKJ/LQj>jgmQLQi[J�RgmOnkmOT\jgjUTWVrRgJMe1D !±mOi1Y1VXLORgJoa+®½zvT\HWe1cMjUTbRgJMT
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!¯mQi1Y1VXLORgJMa �^qyYST\j�DyY1R�TZºGNomOY[LOR4LdDMjURUVXcMHZRgLQY[DhjgmQe1Hg}�]_Y1V,jge��¼LdDyi^HZY[aba`cMDMLQHWefRgLQY[DhT\DyTWVgi1nhTZºGNomQLQHWLQRgmOn^e1DMq§LOR
i[LO�1T\j4NoVXLOY1VXLOR�nrRUY`jge\�GLQDyi^T\DyTWVgi1nhLQDh]¤cMDMHZRgLOY[Doe1mMcMDMLORgj\� �¯Y�� TW�1TWV\xGRgJyTWVgT°Ldj�jURgLQmdmyjgLOi[DMLO�lHWe1D�R4HZY[aba`cMDMLdHWeAF
RgLOY[D§T\DyTWVgi1n�jge��¼LdDyi[j@e1HXJMLOTW�1T\qpz¼nbRgJyTEHZY[a^zlLQDyT\q&!¯mOi1Y1VKLORgJMa"efRURUVXLOzocyRUT\q§RUY�e\�fe1LQmQefzomOTEHZY[aba`cMDMLQHWefRgLQY[D
jgmQe1HX}l�'��LQi[cyVgTk¾S� ­:NMVgT\jUT\DSRgjbRgJyTBN|TWVKHZT\D�Rgefi1Tkjge\�GLQDyi[j§LQD<]¤cMDMHZRgLOY[DMe1m*coDMLOR�T\DyTWVgi1n<Y1]ERgJyTBHZY[arzoLQDMT\q
!¯mQi1Y1VXLORgJMa e1j*HZY[ahNoefVgT\qpRUY�RgJyTEJMefVXqy�@efVgT°Y[DomOnbjgHXJMT\ahT1� � JyTEe\�1TWVKefi1T>jge\�GLQDyi�LQD§]_cMDoHZRgLOY[DMe1mocoDMLOR�T\DyF
TWVgi1n½LQjr�\�¼� ­��	e1DoqP��¾S� ���	]wY1VE�tFIHWmQcMjURUTWVXT\q�e1DMqB®fFIHWmQcMjURUTWVXT\q�abe1HKJMLQDyT^VgT\jUNvT\HZRgLO�1T\mOn1� !±j°TZºGNvT\HZRUT\qBRgJMT
NvTWVXHZT\D�Rgefi1T`jge\�GLQDyi[j±efVgT>VXY[cyi[JMmOnpRgJyTrjXe1ahTre1j !¯mOi1Y1VKLORgJMa �^z|T\HWe1cojUT>RgJyT`HZY[a^zoLdDyT\q½e1mOi1Y1VXLQRgJMa i[LO�1T\j
�MVXjUR@NMVKLOY1VXLOR�nbRUYh]_coDMHZRgLOY[DMe1m�cMDoLOR,T\DMTWVgi1npjXe\�GLQDyi[jW� � JMT>jgmQLOi[JSR*LQDMHZVgT\e1jUT{LQD�]¤cMDMHZRgLQY[DMe1mvcMDMLOR T\DyTWVgi1np]wY1V
RgJyTrHZY[arzoLQDMT\qBjgHKJyT\qMcMmQLdDyibe1mOi1Y1VXLORgJoa	LQj¯efRURUVXLOzocyRUT\q�RUY�RgJMT`LQDoHZVgT\e1jUT\q½TZºGT\HWcyRgLOY[D�RgLQahT�µ¤qMcyTrRUYpcMjXefi1T
Y1]�jXmOY�� HZVXY[jgjuF�NoefRgJl¹@RgJMefR°LQDMHZVXT\e1jUT\j*RgJyT^LdqMmOT\DyT\jgj@qMcMVXefRgLOY[D¥LQD�RgJyT^]_cMDoHZRgLOY[DMe1mvcMDMLORgj\�

�ÁLOi[cyVgT�¾S� ®�i[LO�1T\j`RgJyT§NvTWVXHZT\D�Rgefi1T�jge��¼LQDMi[jrLQD:T\DyTWVgi1nSFIqyT\mQe\nPNMVgYGqMcMHZR{Y1]*NMVgYGHZT\jgjUY1V`z¼n:cMjgLQDyi¥RgJMT
HZY[a^zlLQDyT\q�jgHXJMT\ahT:HZY[DMjUTWVg�fefRgLO�1T\mOn¿e1jgjgcMa�LQDyiPRgJoefR¥]_cMDoHZRgLOY[DMe1m±cMDMLORgj�HZY[DMjURgLQRgcyRUT:­  �#Y1]rNMVXY¼HZT\jgjgY1V
T\DyTWVgi1n½e1DMq�LQDSRUTWVXHZY[DMDyT\HZR±HZY[DMjURgLORgcyRUT��  � Y1]»NoVgY¼HZT\jXjUY1V°T\DyTWVXi1nPµ_RgJyY[cyi[J�RgJyT^e1HZRgcMe1m��Mi[cyVgTrHWe1DB�fefVgn
]wVXY[a#jUnGjURUT\a RUY�jUnGjURUT\a e1DMq¿JMe1j�jURUVgY[Dyi�qyTWNvT\DMqyT\DMHZTke1DMq�HWLOVXHWcMLQRWx´qyT\jgLOi[D¿jURInGmOT6e1DMq¿RUT\HXJMDMY[mOY1i1n
NoefVXe1ahTWRUTWVKjK¹K��¸/T6Y1zojUTWVg�1TkRgJMefR§TW�1T\D��¯LORgJ RgJyT\jgTkHZY[DMjgTWVg�AefRgLQ�1Tke1jgjXcMahNMRgLOY[D³x RgJMTBY��1TWVKe1mQm±T\DyTWVgi1nSF
qyT\mQe�npNoVgY¼qocMHZR@Y1]�RgJMT>NMVgYGHZT\jgjUY1V±LQj´LQahNoVgY��1T\q¥Y[D�e1D½e\�1TWVKefi1T`z¼n �¼�Q� � e1DMqÄ�  � ]_Y1V±�tFIHWmQcojURUTWVgT\qBe1Doq
®fFIHWmQcMjURUTWVXT\q½efVXHXJoLORUT\HZRgcyVgT\j°VgT\jUNvT\HZRgLO�1T\mOnp�°JMLQHKJ¥LQj*ebjgLQi[DMLO�oHWe1DSR*jge\�GLQDyiy�
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��D:RgJMLQj^HKJMefNMRUTWV\xÁ� T§JMe��1T�NMVXT\jUT\D�RUT\q
eBHZY[arzoLQDMT\q/T\DyTWVgi1nSFIe\�@efVgT¥LQDMjURUVKcMHZRgLOY[D:jgHKJyT\qMcMmdLQDyi¥e1mOi1Y1VXLORgJoa
RgJMefR@TZº¼NlmOY[LORgj*LQDMjgRUVXcMHZRgLOY[DpjgmQe1HX}§e1DMq¥HZY[aba`cMDMLdHWefRgLOY[D¥jgmQe1HX}�RUY1i1TWRgJyTWV¯RUYbjgLQa`cMmORge1DyTWY[cMjXmOnbjge\�1T^T\DyTWVgi1n
LQDp]_coDMHZRgLOY[DMe1mvcMDMLQRgj*e1DMq¥LQDSRUTWVXHZY[DMDyT\HZRW��!�qyTWRge1LQmQT\q�TZº¼NvTWVXLQabT\D�Rge1m|TW�fe1mQcMefRgLOY[D½cojgLQDyi`RUVXLQabefVKe1D�]wVXe1abTZF
�,Y1VX}`HZY[Dy�oVXabjÁRgJMefR4NoVgY1NvY[jUT\qhjgHXJMT\ahT\j�efVgT¯HWefNoefzomOT*Y1]|NMVgYt�¼LQqoLQDyiEjgLOi[DMLO�lHWe1D�RÁT\DyTWVgi1nhjge��¼LdDyi[j»RgJyTWVgTWz¼n
LQahNMVXY��GLQDyi`RgJyT>cMjgefzoLdmQLORInhY1]»HWmQcojURUTWVgT\q¥efVXHKJMLORUT\HZRgcyVgT\j°jUNvT\HWLO�oHWe1mQmOn§LQD�jgabe1mQmOTWV*RUT\HKJMDyY[mOY1i[LQT\jW� � JyT{HZY[a�F
zoLQDyT\q�jgHXJyT\abT¯Y1zMRge1LdDMj�jgmdLOi[J�RgmQnrzvTWRURUTWV T\DyTWVgi1nbzvT\DyTW�MR,LQDb]¤cMDMHZRgLOY[Doe1mMcMDMLORgj,e1DMq§­[¾�� e1DMq�®�­���T\DyTWVgi1n
zvT\DyTW�MR¯LdD�LQDSRUTWVXHZY[DMDMT\HZR¯�°LQRgJ�jgmdLOi[J�RgmQn½JMLOi[JyTWV¯N|TWVX]wY1VXa�e1DMHZT`qMTWi1VXe1qMefRgLOY[D��{���1T\D��¯LORgJBRgJMT`HZY[DMjgTWVg�AeAF
RgLO�1T�T\jURgLQabefRUT\jbY1]¯HZY[DSRUVXLOzocyRgLQY[DÄY1]¯]_coDMHZRgLOY[DMe1m cMDMLOR�e1DMq�LQDSRUTWVXHZY[DMDyT\HZRhRUY/Yt�1TWVXe1mQm@NMVXY¼HZT\jgjgY1VhT\DyTWVgi1n
HZY[DMjgcMabNMRgLOY[D�xMRgJMT^NMVgY1NvY[jUT\q�HZY[a^zlLQDyT\qBjXHXJyT\ahTrY1zMRge1LQDMj¯Y[DBe1Dke\�1TWVKefi1T ��� e1DMqÄ�  � LQahNMVgYt�1T\ahT\DSR
LQD:Yt�1TWVXe1mQm T\DyTWVgi1nSFIqyT\mQe�nPNMVXY¼qMcoHZR^�°LORgJ
­¼� ����e1DMq���� NvTWVg]_Y1VXabe1DoHZT§qyTWi1VXe1qoefRgLOY[D
]wY1Vhe6�tFIHWmQcMjURUTWVgT\q
e1DMq¥eh®fFIHWmQcojURUTWVgT\qBa�e1HXJMLQDMT{VgT\jUNvT\HZRgLO�1T\mOn1�
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"$#&%('*),+.-/%10�2/'3),4�5&67'3895,';:=<?>�@A%1BC6D%1E,E&%1EF2G<92/:G%1BH2C#70�2�>�ID%1)&%1EF5&IFBH0�)J<�)&%LKM-/%12G%10�-N+O#F'*2/2/5&%12LPQ"R#&%
E&%12/';4S)?+N#,0�T*T;%1)&4�%12UID>S2G%1E�69<Q:/#&%12/%V2G<W2G:G%1BH2U0�-/%X>S2G:G%1),2N';67T;<YE,'[ZD%L-/%1)J:R@\-/>SB]:/#&>S2G%V>�Z^%L-/%1E_69<Q4�%1)&%L-N0�T
I75&-/ID>S2G%C2G<92/:G%1BH2`E,5&%V:G>a:/#&%1';-b2GID%1+L' � +V0�),E?+.>S),c7'3+.:/'3)&4d-/%1895,';-/%1BH%1)e:/2LP`fgB�6D%1E,E&%1E_2G<W2G:G%1BH2b+L0�)h6D%
+N#,0�-O0�+.:G%L-N';iL%1Eh69<Q@\0�+.:G>�-O2`2/5,+N#h0�2Lj � %L-N<�#,';4S#?ID%L-/@k>�-OBH0�),+.%XE&%1BH0�),Eml\:G>a>�I^%L-O0�:G%X'*)�-/%10�T;no:/'3Bp%rqOjsT;>tK
ID>tK	%L-b+.>S)72/5,BpI,:/'3>S)sj^T3>tKu+.>S2G:LjvT;%12/2b+O#,';Iw0�-/%10WjvT;>rKx:G%1BHI^%L-O0�:/5&-/%�js0�),Eh2/BH0�T3Ty:/'3Bp%V:G>YBH0�-/z�%L:LP�"R#&%
% � %L-{'*),+.-/%10�2/'3),4A:G-/%1),E|:G>rK	0�-OE,2yB('3),'30�:/5&-O';i10�:/';>S)b>�@,E&% � '3+.%12}B(0�z�%12y5&:/'*T3';i1'3)&4A#95&4�%~:G-O0�),2/'32G:G>�-}675,E&4�%L:}'*)
0RBH0�)7)&%L-}:/#,0�:y%1),0�67T;%12y#,';4S#|+LT3>9+Nz|2GID%L%1Esj!T3>tKmE&%12/';4S)|+.>SBHI7T;%.�&';:�<�j�0�),ECT;%12/2v%1),%L-/4�<|+.>S),2/5,BHI,:/';>S)`% � %1)
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