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JML7�;QCf;XMP�e P%J�gmaZP��m�rVKO;Xd�;H;gmH*{ J�L;N QMi#�h�*J�ghi#H QdO=P�aZN'YDU?L;gh�mN QdJ�gh�m��OoN.XdRTi#Xde�ghH;{lN(��L=P��;QFJ�grj#N
RTi�XMe�P�� O;Xdi�i�RTQ.s=t N a�P��h�mNZf J�L*gmQ?O;XMi�OoN.XdJIV ��i#QdghJMghj#N � &^�;P��mgrJIV � ~9XFV�P�H�JZY���NZXMe�P�H Y P'H;f
� N.�mN,joYo�����*y��,Y;P�H;f QdL;ikU9N.f�J�L=P%J�grJ?XMNZQd�;�hJMQ�ghH i�XMf;N.XMQ�i'R�e�P�{#H;grJ��;f;N�QdOoN.NZf;�*O � � NZ�hN.j
P'H;f�~9XdV#P�H�J�Y�yk�#�#�#�,s
@�N��^J�Y U9N f;NZeli#H;QFJ�X�P%J�NZf J�L=P%J�JML;N QMP�e�N eli�f*NZ�mghH;{vJ�N.abL;H;g &7�;N.Q	a�P'H n\N �;QdNZf JMi

f*N)�=H;NAP'H;f	RTi#XMe�P��h�hV j�NZXMgrR�V QdgmH;{��mN,`�gmQdQM�;N�O;gmO\NZ�hgmH;N.f Y*P'H;fKf;�=P��Ç`IghQMQM�*N�QM�*OoN.XMQMaZP��zP'XSO;XMi'`
a.NZQdQMi#XdQ�J�L=P'J9gmelO;�mN.e�N.H�J�N���aZNZO�J�gmi�H;QZY;n*X�P�H;abLKO*XMNZf*gma.JMgmi#HDY�P'H;fKe �;�rJ�gma,V^aZ�mN?RT�;H;a,J�ghi#H=P��
�*H;ghJMQ � � NZ�hN.j P'H;f ~�XdV�P'H7JZY3���#�#�#�,s�] eli#XMNKa.i#e�O*�mN(� � 
�G�t O*XMi^aZNZQdQMi#XI|qghe�grJbP'JMgmH;{
JML;N�GIH�J�NZ���� G�J�P�H;gm�*e��� � [^L=P�X�P'H;{#O=P�H*g P�H;f ]�XMi�X�P*Y������#����gmHvRTNZP'J��;XdNZQAQM�*abL P�QAO;XMN.f;gr`
aZP'J�N.f N���NZaZ��J�gmi�H Y P�f*j'P�H;a.NZf��mi�P'f;QZY*P�H;f�QMO\NZaZ�*�zP'JMghj#NAXdNZ{#ghQdJ�N.XSXMN.e P�O*O;gmH;{�| U9P�Q9J�L*NZH
RTi�XMe�P��m�rV�j#N.XMg��;NZf � � N.�mN,joY����#�#��P��,s�] elN.JML;i�fuJ�ixP��*JMi#e�P'J�gha�P��h�hVvP'n;QdJMX�P�a,J!e�N.e�i�XdV
P'XMX�P�V^QZY^U?L;i#QdN�aZi#XdXMNZa,J?i#O\NZX�P%J�gmi�H	gmQ�NZH*RTi#XdaZN.f�n�V�J�L;NCghH�J�NZXMP�a.JMgmi#H i�R�RTi#XdU9P�XMf*gmH;{!P'H;f
QFJbP��h�mghH;{ �mi#{�gma�Y9XMNZQd�;�hJMNZfpgmHpP�H i#Xdf;NZX�i�R e P�{�H;ghJM�;f;NvQMO\NZN.f;�;O i�R J�L;Nu~�����`�n=P�QMN.f
N,j'P��m�=P%J�gmi�H i�R-J�L;N aZi#XdXMNZa,J�H;N.QMQCRTi#Xde �;�mP � � NZ�mN,j\Y �����*y��,s ] QMgm{�H;g��=aZP�H�J�n*XMN�P'c7JML;XMi��;{#L
i^aZa.�;XMXdNZf U?ghJML JML;NKf;N,j#NZ�hi#O;elNZH�Jli�R¹J�L;N [�]�_9`�abL;NZabc'NZX*#"+5,/.0.\Y3P�Q!XdNZO\i#XdJMNZf gmH i#�*X
NZP�XM�hgmN.XCQdJM�;f*V � � N.�mN.jvP�H;f ~�XdV�P'H7JZY����#�*ykP#�,s _SL;NlaZ�*XMXMN.H�J O=P'OoN.X {#grj#N.Q eli#XdNlf*N.JbP'gm�mQ
i'R�JML=P'JSU�i#XMc Y\P�H;f O;XdNZQMN.H�J�QCP'f;f;ghJMgmi#H;P��DN��*O\NZXdgmelNZH�JbP'� XMN.QM�;�rJ�QZs
_SL;N�XMNZQFJ-i'R�JML;N�O;P�OoN.X�ghQ�i#XM{�P'H;gm�.NZf P�Q�RTi#�m�hi�U?Q.s�[�N.a.J�ghi#H �?O;XdNZQdNZH�J�Q-JML;N3n=P�abc7{#XMi��;H;f

i'R�L;gm{�L�`I�hN.j#N.��e�i^f;NZ�hgmH;{�P�H;f RTi#XMe�P�� j#N.XMg��=a�P'JMgmi#H i�R elgmaZXdi#O;Xdi�a.NZQMQdi#XMQ.s [^NZa.JMgmi#H w f;N¶`
QdaZXdgmn\NZQ�i��;X�elgma.XMi#O;Xdi�a.NZQdQMi#X¹noN.H;abL;e�P�XMc7QC�*QMNZfvghH JML;N N��*O\NZXdgmelNZH�J�Q.s�[�N.a.JMgmi#H �	�mghQdJ�Q
JML;N aZi#elO=P�XdNZfv[^]�_ O;XMi^aZN.f;�;XMN.QZYoN(��O;�zP'gmH;Q?J�L;NAJ�XMP�H;Qd�zP'JMgmi#H�i�R-JML;N ~�i�i#�hN�P�H�aZi�XMXMN.a.JF`
H*NZQMQ�RTi#XMe �*�zP�Q?J�iA� @R� RTi#XMe�P'JZY P�H;fvO;XdNZQMN.H�J�Q�XMN.QM�;�rJ�QCQdL;ikU?gmH;{�J�L=P'JCi#H;�hVKJIU�i�[�]�_
JMi�i��mQ}| #"+-,/.0.CP'H;f�6$8/9�:�;g<?>�|qQda�P��hN�RTi#X�i��;X�aZi#elO;�mN��An\NZH;abL;e�P�Xdc^Q.s�_SL;NZH Y�U�N�N��*O*�mi#XdN
U9P�V^QCJ�iKN)Bla.gmNZH�JM�hV �;QMN JML;NZQdN JIU9i [�]�_9`�abL;NZabc'NZXMQ.s�[�NZa,J�gmi�H � QdJ��*f;gmN.Q�J�L;N!ghe�O;P�a.J�i�R
j'P�XdgzP'JMgmi#H*Q�U?L;N.Hp{#N.H;NZXMP'J�ghH;{ P�H;fWN.j'P��h�=P'JMgmH;{ JML;Nx~9i^i#�mNZP�H aZi�XMXMN.a.JMH;NZQdQ�RTi#Xde �;�mP�QZs
[^NZa.JMgmi#H��	aZi#elO=P�XdNZQ�JIU�i	U�P�V^Q�J�i	N.H;aZi^f;N U�i#XMf^`I�mN,j#N.��N'&7�=P��hghJIV�aZi�e�O=P'XMgmQdi#H;Q�gmH JML;N
a.i#XMXdNZa,J�H;N.QMQ RTi#Xde �;�zP'QZs�[�N.a.J�ghi#H�� N.j'P��m�;P'J�N.Q J�L*N	noN.H;N)�*J�Q i�R�f;NZa.i#e�O\i#QdgmH;{�J�L;N�aZi#X}`
XdNZa,J�H;N.QMQlaZXMgrJ�N.XMgmi�H s�[^NZa.JMgmi#H �vQdJM�;f;ghNZQ!J�L;NK�*QMN.RT�*�mH;N.QMQli�R�a.i#H;QdNZXdj'P'JMghj�N P'O;O;XMi?��gme�P%`
JMgmi#H*Q P'H;f ��i#QMgrJ�grj#N�� &7�=P'�mghJIV�s�[�NZa,J�ghi#H � aZi#H*aZ�m�*f;NZQAJ�L;NlO=P�O\NZX.Y�P�H;f O*XMgmi�XMghJMgm�.NZQ�JML;N
i�O*J�ghe�gh��P'JMgmi#H;Q J�L;P'J¹L;NZ�hO #"+5,/.0. P�H;fA6$8�9�:�;=<?>Ds

��2	��
�B���
3:=<�@�6C>
_SL*N RTi#Xde P'�Dj#N.XMg��;a�P'JMgmi#H�gmQ¹f;i#H;N n�V aZi#XdXMN.QMO\i#H;f;N.H;aZN abL*NZabc7gmH;{�|qaZi�e�O=P'XMgmQdi#H�i�R-JML;N
QdgmH;{��mN,`�gmQdQM�;N O;ghOoN.�mgmH*NZf Y�i�X�Qd�;OoN.XMQda�P��mP�XZY%i#X � 
�G�t gmelO;�hNZelNZH�JbP'JMgmi#H�O*XMi^aZNZQdQMi#X-P�{�P�ghH;QdJ
P H*i#H�`IO*gmO\NZ�mghH;NZf QMO\NZaZg��=a�P%J�gmi�HKO;XMi^aZN.QMQMi�XZY=n�VK�;QdgmH;{�~9�*XMabL P�H;f �Cgm�h� N Q��=�*QML;ghH;{ J�N.abL�`
H*g &7�;N � yk�#���7�,s=_SL;N aZi#XdXMNZa,J�H;N.QMQCa.XMgrJ�NZXdgmi#H�gmQ?N��*O*XMNZQdQMN.fuP'QCPlRTi�XMe �;�mP!gmH J�L;N �mi#{#gha�i�R
� &7�=P��hghJIVvU?grJ�L �¹H;gmH�J�N.XMO;XdN.JMNZf �=�;H;a,J�ghi#H;Q P'H;f 1 N.e�i#XdgmN.Q � �S�R� 1 �¶Y-P��hQMi O;XMi#O\i#QdNZf
n�V	~9�;XMabL�P�H*f �Cgm�m� � yk�#�"�7�¶Y*P'H;f QdJbP%J�NZQ�JML=P'J?P'�m�oP�XMabL;grJ�N.a.J��*X�P��oQdJbP%J�N�NZ�hNZelNZH�J�Q9gmH JML;N
O*XMi^aZNZQdQMi#X�QML;i��;�mf noN �;O\f=P'J�N.f ghH QdV^H;abL*XMi#H�V n7V�N.ghJ�L*NZX��*Y i#X y�Y=i#X��*O J�i���ghH;QdJMXM�;a¶`
JMgmi#H*Q�P'R�JMNZX�NZP�abL�aZ�mi^abc a.V^aZ�hN�Y�U?L;N.XMN�� gmQ�J�L;N�e�P���gme �;e H^�*e noN.X�i�R gmH*QdJ�Xd�;a.JMgmi#H*Q-J�L=P%J
JML;N�f;N.QMgm{�HKa�P�HKRTN.JMabL gmH P aZ�hi�abc�a.V^aZ�hN�s;_SL*N a.i#XMXdNZa,J�H;N.QMQSRTi#XMe �;�zP ghQ9J�L*NZHKJ�XMP�H;QM�mP'J�N.f
JMi!P�H	N)&7�;ghj'P��hNZH�J?~9i^i#�mNZP�H�RTi�XMe �;�mP n�VlJ�L;N�P'�*J�i#e�P'JMgma?J�i^i#���0!$# � � NZ�hN.j P�H;f ~9XFV�P�H�JZY
�'�#�*y�n �?J�L=P'JAN���O;�mi#grJ�Q�JML;N�O;XMi�OoN.XdJ�ghNZQ�i�R���i#QMgrJ�ghj�Nl� &7�=P'�mghJIV � ~�XdV�P'H7JZY��AN.XMe�P�H Y P'H;f
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� N.�mN,joY*���#��y��,Y�J�L*N������?NZH;a.i�f;ghH;{ � �Ai^NZ��YD�,�3���r�mYoyk���#���,Y^P�H*f P H7�;e n\NZX9i'R�aZi#H;QdNZXFj�P%J�ghj�N
P'O;O;XMi?��gme�P'JMgmi#H;Q.s=_SL;N!XMN.QM�;�rJ�ghH;{	~9i^i#�hN�P�H aZi#XdXMNZa,J�H;N.QMQ�RTi#Xde �;�zPlQML;i��;�mf�n\N!P�J�P��*JMi#�r`
i�{�V � i#X.Y�N)&^�*ghj'P��mN.H�J��hV�Y�grJ�Q aZi#elO;�mN.e�N.H�J QML*i#�;�mf noN	�*H;Q�P'JMgmQ � P�n;�hNk� ghH i#Xdf;NZX RTi#X JML;N
O*XMi^aZNZQdQMi#XSJMiln\NAaZi#XdXMN.a.J�Y P'H;f aZP�H�noNAN.j'P��h�=P'JMNZf n�V P�H�V [�]�_ O*XMi^aZNZf*�;XMN's
_SL;NSQFV�H�J�P��!i�R\� �R� 1 � ~9�*XMabL�P�H;f��Cgh�m��Y#yk�#�"����ghH;aZ�h�;f;NZQ�J�NZXde�Q-P�H;f RTi#Xde �;�mP�Q}| QMNZN

��gm{#�;XdN y#s
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_�NZXMelQ P�XdNS�;QMN.flJMiAP�n;QdJMX�P�a,J�U9i�XMf�`��mN.j�NZ�*j'P��h�;NZQ�i'Rof;P'JbP*Y'XMN.{#gmQFJ�NZX�ghf;NZH�JMg��=N.XMQZY'e�N.e�`
i�XdV P�f;f;XdNZQdQMNZQ.Y�P�Q�U�NZ�h��P�Q�J�L;N NZH�J�ghXMN QFJbP'JMNZQCi�R elNZeli#XFV�P�XMXMPkV^Q.s ] JMNZXMe a�P'H�noN P�H
�¹H;gmH�JMNZXMO*XMN.JMNZfM�=�;H;a,J�ghi#H � � ����P�O;O;�hgmN.f J�i�P��mghQdJ�i�R P'XM{#�;elNZH�J�J�NZXde�Q)3�P?J�N.XMe j�P'XMgzP'n;�mN
� J�L=P%J�aZP�H n\N�j^gmN.U�NZf�P�Q�P'HK�R� QFV�e noi#��U?grJ�L;i#��J�P'XM{#�;elNZH�JMQb�(3 i#X¹P�HW����� i#O\NZXMP'J�i#X
QdNZ�hNZa.JMgmH;{ noN,JIU9N.NZH	JIU�i!P�Xd{#�;elNZH�J�JMNZXde�Q�n=P�QMN.f	i#HKP aZi#H�JMXMi#�h�mgmH*{ARTi�XMe �;�mP*Y#Qd�;abL	J�L=P%J
�-��� ����� �
	����r�!���I����	 % ���I���
	YX¶� U?gm�m� N,j�P'�m�=P'JMN�J�i �}���
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 3 Ð!4&Í�1 s�_SL;N�QdV^H�JbP�� RTi#XCJMNZXde�QAa�P'H n\NlN��^J�NZH*f;NZf JMi eli^f;NZ�
elNZeli#XdgmNZQ�n�VlelN�P�H;Q3i�R JML;N¹gmH�J�N.XMO;XdN.J�N.f RT�;H;a,J�ghi#H;Q[�b�M�-&�P�H;f . �
 ��I� � ~9�;XdabLKP�H;f �Cgm�m��Y
y��#�"�7� � � NZ�hN.j\Y7�����*y��,s/� �*H;a.JMgmi#H\���M�-&�J�P�c�N.Q3JIU�i JMNZXde�Q.Y�QMNZXFj^gmH;{ P�Q3e�N.e�i#XFV QFJbP'JMN�P'H;f
P'f;f;XMN.QMQ.Y\XdNZQdOoN.a.J�grj#N.�hV#Y P'H;f XdN.JM�;XMH;Q�P J�N.XMe RTi#X�JML;N f=P'JbP�P'JSJML=P'J�P�f;f*XMNZQdQZsl�=�;H;a,J�gmi�H
. �
 ��I��JbP'c�NZQ?J�L*XMNZNCJMNZXde�QI|qelNZeli#XdV�QdJ�P'J�N'Y P�f;f;XdNZQMQ.Y\P�H;f f=P'J�P�|WP�H*fKXMN.JM�;XMH*Q�P JMNZXMe
RTi�XCJ�L;NlH;N.U�e�N.e�i#XFVvQdJ�P'J�NlP'R�JMNZX�J�L*N��;O\f=P'JMN�s�_SL;N�JIU9i�RT�;H;a,J�gmi�H;QAQ�P'JMgmQdR�V J�L;N�RTi#XF`
U9P�Xdf;gmH;{ O;XMi#O\NZXFJIV	i�R�JML;NCelNZeli#XdVlQMN.e P'H7JMgma.Q}|WP]���M�-&	XMN,J��;XdH;Q�J�L*NCf=P'J�P U?XMghJdJ�N.HKn7V
JML;NS�zP'QdJ . �
 ��I��Y'ghR J�L;N.gmX�P'f;f;XMN.QMQdNZQ3P�XMNSN)&7�=P��¦Y'i#X�J�L*N�f=P'J�P�RTXdi#e J�L;NSO;XdN.j^gmi��;Q�e�N.e�i�XdV
QFJbP'JMNSi�J�L*NZXdU?ghQMN's#_SL;N?gmH;grJ�gmP��7QdJbP%J�NSi�RoP�e�N.e�i�XdV gmQ�P�n*QdJ�XMP�a.JMNZf�U?ghJML�P�J�NZXde j'P�XMgmP�n;�hN�s
�=i#XMe �;�zP�Q P'XMN?�;QMN.f J�i eli�f;N.�;J�L;N?a.i#H�J�XMi��\O;P'J�L�i�R P e�ghaZXdi#O;XMi^aZN.QMQdi#XZY�P'Q3U�NZ�h�oP'Q JMi

N���O;XMN.QMQSJ�L;N�aZi#XdXMNZa,J�H;N.QMQ?aZi�H;f;ghJMgmi#HDs�] RTi�XMe �;�mP aZP�HKnoNCP�HA��H;ghH�J�NZXdO;XMN,J�N.f ��XdNZf;gha�P'JMN
� ���3�?P�O;O;�hgmNZf�J�i P��mghQdJ¹i�R P'XM{#�;elNZH�J¹J�N.XMelQ'3oP�O;Xdi#Ooi�QMghJMgmi#H;P��Dj'P�XMgmP�n;�hN � J�L=P%J�aZP�H�n\N
j^ghN.U�NZf�P�Q-P�H ���vQFV�e noi#�^U?ghJML;i#�*J-P�XM{��;e�N.H�J�Qb��3�P'H^�����5i#OoN.X�P'JMi#X�QMNZ�hNZa,J�gmH*{CnoN,JIU9N.NZH
JIU�i�P�Xd{#�;elNZH�J�RTi#Xde �;�zP'Q9n=P�QdNZf i#H P a.i#H�J�Xdi#�m�hgmH;{ RTi#XMe �*�zP�37i#XSP'HKN'&7�=P'JMgmi#H � N'&7�=P��hghJIV
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a.i#elO=P�XMghQMi#H=�9i�R-JIU�i�JMNZXMelQZsl�=i#Xde �;�zP'QSa�P�H noN H;NZ{#P'J�N.f Y aZi#H��d�*H;a.JMNZf Y\i#X?f;gmQ �d�;H;a,J�NZfDs
tuN�U?gm�h�DXMN,RTNZXSJ�i�n\i�J�LKJMNZXMelQ¹P�H;f RTi#XMe �;�zP�Q�P�Q ���?#%�������� � ���,s
� ��Q P'H;f ����Q P�XMN!�;QdNZfxJ�i�P�n;QFJ�XMP�a.J P�U9PkVvJML;N!gmelO;�hNZelNZH�JbP'JMgmi#H f;N.J�P�gm�hQCi�R3RT�;H;a¶`

JMgmi#H;P����*H;ghJMQ	n�V XMN.O;�zP�a.gmH;{uJ�L;N.e U?ghJML��dn;�mP�abc n\i?��NZQ	� J�L;P'JKQ�P%J�gmQFR�V H*i O;P�XdJMgmaZ�*�zP�X
O*XMi#O\NZXFJ�gmN.Q�i�JML;NZX�JML=P�HKJ�L=P%JSi�R � �G�*),�+ � �\���Z) � ���� 
�,�I���*)���|qN)&^�;P��Da.i#e n;ghH=P'J�ghi#H;Q�i�R-N��7`
O*XMNZQdQMghi#H;Q P'JCJML;N�gmH;O;��J�Q�i�R J�L*NM� � � i#X ���3��O;XMi^f;�;a.NlN)&7�=P���i#�*JMO;�*J�j'P��h�;NZQ.s _SL;NZHDY
grJCH;iK�hi#H;{#N.X�e�P'JMJMNZXdQ�U?L;N,J�L;N.XAJML;N i#Xdgm{#ghH=P���RT�;H;a,J�ghi#H=P����;H;grJCgmQCP�HxP�f;f;N.XCi#X�P	e �;�r`
JMgmO;�hgmN.XZY N,J�a�srY�P�Q �hi#H;{ P�Q JML;NlQ�P�elN*�R� � i�X ������gmQ �;QdNZf JMi XMN.O;�zP'aZN grJ gmH noi�JMLuJML;N
ghe�O*�mNZelNZH�J�P'J�ghi#H P�H;f�J�L;N QMO\NZa.g��=aZP'J�ghi#H O;Xdi�a.NZQdQMi#X.s\tuN P'QMQM�*e�N J�L=P'J¹J�L*N RT�;H;a,J�ghi#H=P��
�*H;ghJMQ?P�H;f�e�N.e�i#XdgmN.QSP�XMNCRTi�XMe�P��m�rVlj�NZXdg��=N.f QMN.O=P�XMP'J�N.�hV#s
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_SL*N�P�n\i�j�N�P�n;QFJ�XMP�a.JMgmi#H JMNZabL;H*g &7�;NZQ¹P�XdN�gh�m�m�*QdJ�XMP'J�N.f�U?grJ�L JML;N�w%`�QdJbP'{#N�O;ghOoN.�mghH;NZf�O;XMi'`
a.NZQdQMi#X?QML*i�U?H�gmH �-gh{#�;XdNA��s*_SL*N w!QFJbP�{#N.Q¹P�XMN�GIH;QFJ�Xd�;a.JMgmi#H �=N.JMabL P�H*f �CN.aZi^f;N ��DFE@G �,Y
� ��NZa.�*J�N �(H�I �,Y%P�H;f t XdghJ�N¶`}~�P'abc ��J7K �,s��=i#X�gm�m�h�;QdJMX�P'JMgmi#H�O*�;XMO\i#QMN.QZY�J�L;N�O;XMi^aZN.QMQdi#X-aZP�H
N���NZaZ��J�NCXdNZ{#ghQdJ�N.XF`�XMNZ{�gmQdJMNZX gmH*QdJ�Xd�;a.JMgmi#H*Q3i�H;�hV�s$�¹H;gmH�JMNZXMO*XMN.JMNZf RT�*H;a.JMgmi#H;QMLON=P3Y^P�H*fRQTS
P'XMNv�;QdNZfpJMi P�n;QdJMX�P�a,J�Y�XdNZQdOoN.a.J�grj#N.�hV#YSJML;Nv]�
�� Y?P'H;fWJML;NxP�f;f*NZXKRTi#XKgmH*aZXMN.e�N.H�J�gmH*{
JML;N ��XMi#{#XMP�e �9i��;H�J�NZX � � �S�¶s=_SL;N�Q¹N.{#gmQFJ�NZX ��gm�mN�gmQ?P�n;QFJ�XMP�a.JMNZf U?ghJ�LKRT�;H*a.J�ghi#H;Q����M�-&
P'H;f . �
 ��I�,Y�Qd�;abL	J�L=P%J9Qdgm{#H=P'� J7K UWV<XBJZY\[ ]^V gmQ3�;QMN.fKP�Q�JML;N�a.i#H;f;grJ�ghi#HlRTi�X�O\NZXFRTi#XMelgmH;{
. �
 ��I��Q.skGIH i�JML;NZX�U�i#XMf*QZY�ghR .M_ ���a` . �� ��I�3gmQ�P?QdV^e n\i#�hgma�N(��O;XdNZQdQMgmi�H RTi#X JML;N�j�P'�m�;N i�R^J�L=P%J
Qdgm{#H;P��¦Y,J�L;N.H J�L*N3H*N.U Q?NZ{#ghQdJMNZX��-gh�mN�QFJbP'JMN3U?gh�m��n\N8����� � .M_ ���a` . �
 ��}�,Y . �
 ��I� � #%�b��b �,�¦���}�,Y
.M_ &^���,�+���a`�Y .M_ �������^�0�d�,Y�#%����b �,�¦���}�k�,Y7U?L;NZXdNT#%����b �,�����I��ghQ�P�H	N���O;XMN.QMQMghi#H	RTi#X J�L;N�O;XMN¶`
j^ghi#�;Q Q¹N.{#gmQFJ�NZX �-gh�mN?QdJ�P'J�N�3 .M_ &^���,�+���a`�P�H;f .M_ �b�����^�0�3P�XMN�N(��O;XdNZQMQdgmi#H*Q9RTi#X J�L;N¹j�P'�m�;N.Q
i'RCQMgh{#H=P��hQ JcK GdV?e(]�UWV<X P�H;f JcK U3V<eCfhg ] Y3XMN.QMO\NZa,J�ghj�NZ�rV#Y�P�H;f QdNZXFj#NvP�Q�J�L*N�P�f;f*XMNZQdQ
P'H;fxf=P'JbPKP'XM{#�;elNZH�JMQ�i�R�JML;N . �
 ��}�li�OoN.X�P'JMgmi#H s\]��h��JML;N!U9i#Xdf�`I�hN.j�NZ��j'P��m�*NZQ}| XMN.{#gmQFJ�NZX
ghf;NZH�JMg��=N.XMQZY�i�Ooa.i�f;N.QZY�f=P%JbPAi#OoN.X�P�H*f;QZY�] 
 �qXMN.QM�;�rJ�Y�P'H;f	�S� |WP'XMN?e�i^f;N.�mNZflP�Q�JMNZXMelQZs
_SL*Nli�Ooa.i�f;N'Y/iTj7Y QMO\NZa.g��=N.QAJML;N!i#O\NZXMP'J�ghi#H�J�i n\N!OoN.XdRTi#Xde�N.fvn7V J�L;N�]�
�� sDt N U?gh�m�
P'QMQM�*e�N JML=P'J JML;N	O;Xdi�a.NZQdQMi#X!f;i^NZQ H;i�J!N��*N.aZ�*JMN QMNZ�rRz`Ieli�f*ghR�V^gmH;{ a.i�f;N'Y-U?L;ghabL P��m�hi�U?Q
�*Q�J�i XMN.O;XMN.QMNZH�J�JML;N � XMNZP�f�`Ii�H;�hV*��GIH;QdJMXM�;a,J�gmi�H 1 NZeli#XFV#Y DFk:e^]�YmlnV+oqphYsr Y*P�Q9P a.i#�m�hNZa.JMgmi#H
i'R � ��Q P�H*f ����Q J�L=P'J JbP'c�N�JML;N�� ��P'Q P�Xd{#�;elNZH�J P�H;f P�n;QdJMX�P�a,J JML;NlRTN,J�abL;ghH;{�P'H;f
f*NZaZi^f;ghH;{�i�R�J�L;NAaZi�XMXMN.QMO\i#H;f;ghH;{M�=NZ�hf�i'R�P!H;N,U gmH*QdJ�Xd�;a.JMgmi#HDs;_SL;NAO;XMi^aZN.QMQdi#X?L=P�QSRTi#XF`
U9P�Xdf;gmH;{K�hi#{#gha�Y\QMghJM�=P'JMNZfxgmH H=I Y i#H;�rV RTi#X�J�L;N!QdNZaZi�H;fuf;P'JbPKi#O\NZXMP�H;f s���P%JbP L=P'��P�Xdf;Q
RTi�XAJML;N �=XMQFJ f;P'JbP i#O\NZX�P'H;f P�XdNlPkj�i#gmf*NZf n�VvJML;N�QFJbP��h�mghH;{K�mi#{�gma ghH DFE@G Y�QMi J�L=P'JAJML;N
f*NZO\NZH;f;N.H�J�gmH;QFJ�Xd�;a.JMgmi#H gmQ�f;NZ�mPkV�NZf!ghH DFE@G �;H�J�gh�^JML;N9XdNZQM�*�hJ�ghJ�H;NZN.f;Q�gmQ�U?XMgrJMJMNZH n=P'abcAJMi
JML;N�Q?NZ{�gmQdJMNZX
�-gm�hN�s�_SL;N Q?NZ{�gmQdJMNZX
�-gm�hN¹ghQ�P�QdQM�;elNZf�J�i n\N�U?XdghJ�N¶`In\N.RTi#XdN,`�XMN�P'f Y^U?L*gmabL	ghQ
eli^f;NZ�hNZf n�V QdV^H;abL;Xdi#H;gm�.gmH;{�grJ�Q��;Oof;P'J�N.Q�U?ghJ�L PCO;L=P�QdN�aZ�hi�abcAJ�L=P%J�O;XMN.aZN.f;NZQ�J�L*N�O;L=P�QdN
a.�mi^abc�aZi�H7JMXMi#�h�mghH;{ J�L*N��;O\f=P'JMNZQAi�R9O;gmO\NZ�hgmH;N �mP'J�abL DFE@G H�I s�_SL;N.QMN eli^f;NZ�hgmH;{	f*N.JbP'gm�mQ
P'XMNAN(��O;XdNZQMQdNZfvghH P�L;gm{�L�`I�hN.j#N.��L=P�Xdf*U�P'XMN f;NZQdaZXMghO*J�ghi#H��zP�H;{��=P�{#NCJML=P'J¹gmQ¹P�a.aZNZO�J�NZf n7V
JML;N�J�N.XMe!`I�mN,j#N.� QdV^e n\i#�mghaCQMghe �;�mP'J�i#X�t$E$�5<<u � � N.�mN,j P�H;f ~9XdV#P�H�J�Y\�����*y�n �¶s
_SL;N?aZi�XMXMN.a.J3n\NZL=P�j^gmi#X-gmQ�f;N(�=H;NZfln�V�P�H;i#H�`�O;gmO\NZ�hgmH;N.f QMO\NZa.g��=aZP'J�ghi#H!O;Xdi�a.NZQMQdi#X�J�L=P%J

ghQKn;�;gh�hJ RTXdi#e JML;NxQ�P�elN � ��QZY ����Q.Y?P�H;fpP�XMabL;grJ�N.a.J��*X�P��CQFJbP'JMNxNZ�mN.e�N.H�J�Q � �S� P'H;f
Q?NZ{�gmQdJMNZXM�-gh�mN	ghH J�L;N�N(�*P�elO;�hNk� P�Q JML;N O;gmO\NZ�hgmH;N.f gmelO;�mN.e�N.H7J�P'J�ghi#H^| QMNZN*�-gm{#�*XMNKw*s
_SL*gmQAf;NZQdgm{#H gmQCJML;NlGIH;QdJMXM�;a,J�gmi�H [�N,J ]�XMabL;grJ�N.a.J��*XMN � GF[�]C��O*�*JAJ�i#{#N,J�L;N.XAgmHuP QdgmH;{��mN,`
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a,V^aZ�mN¹eli�f;N.�¦s#_SL*N�O;Xdi�a.NZQdQMi#X RTN.JMabL;NZQ.Y*N(��N.aZ�*JMNZQZY*P�H;flaZi#elO;�hN.J�N.Q�i�H;N?H;N.UqghH;QdJMXM�;a,J�gmi�H
i�HWN,j#N.XdVqaZ�hi�abc a.V^aZ�hN�s?~9N.a�P��;QdNui'R grJ�QKQMghe�O*�mgma.ghJIV�Y�grJKgmQKNZP�QdV JMi f*N)�=H;N aZi�XMXMN.a.JM�hV#s
�=�;XFJ�L;N.XMeli#XMN'Y�ghJ U?gm�m��n\N N��^J�XMN.e�N.�hV N�P'QdV J�i RTi#Xde P'�m�hV j#N.XMghR�V#|5J�L;N P�a.JMgmi#Hui�RSN.j�NZXFV
ghH;QdJMXM�;a,J�ghi#H JIV^O\NSa�P�H n\N�abL;N.abc�N.f f;ghXMNZa,J��rV P'{�P�gmH*QdJ�ghJ�Q�N(��O\NZa.JMNZf�n\NZL=P�j^gmi#X.Y#P�Q�f;N)�;H;NZf
ghH	J�L;NAGF[�] s
@�i'J�N	J�L;P'J�n�V P�O;O;�rV^gmH;{xP��h�9i�R¹J�L*N P�n;QdJMX�P�a,J�ghi#H;QZY�U9N {#N,J P�e �;abL eli#XdN	{#NZH*NZX�P'�

O*gmO\NZ�mghH;NZf O;Xdi�a.NZQdQMi#X�J�L=P'H JML;N i�XMgm{�gmH=P���Y-Qd�;abL J�L;P'J�J�L;N RT�;H;a,J�gmi�H=P��S�;H;grJ�QlP�XdN�i�H;�hV
RT�*H;a.JMgmi#H=P'�m�hV aZi#H*QMgmQFJ�N.H7JZYon*�*J�f*i H;i�J�Q�P%J�gmQFR�V�P�H�V�i�J�L;N.X�O*XMi#O\NZXFJ�gmN.Q�i'R�J�L;N.gmX?i#Xdgm{#ghH=P��
ghe�O*�mNZelNZH�J�P'J�ghi#H;QZs � ikU9N,j#NZX.Y7O;XMikj^gmH;{CJML;NSaZi�XMXMN.a.JMH;NZQdQ3i'RoQd�;abL�P�n;QdJMX�P�a,J O;XMi^aZN.QMQdi#XMQ�ghQ
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e �;abL NZP�QMghNZX.s;G�R-JML;NAO;gmO\NZ�hgmH;N�gmQSaZi�XMXMN.a.JZY\grJ�U?gm�h�oU�i#XMcKO*XMi#O\NZXd�hV RTi�X?P�H�V	RT�;H;a,J�gmi�H=P��m�rV
a.i#H;QdgmQdJMNZH�J¹gmelO;�mN.e�N.H�JbP'JMgmi#H	i'R�JML;NA�mi#{#gha�JML=P'J¹gmQ?P�n*QdJ�XMP�a.JMNZf U?ghJML �R�-Q?i#X ����Q.s
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GIHui#XMf*NZX JMi�JMX�P�H*QM�zP%J�N�J�L;N �S�R� 1 a.i#XMXdNZa,J�H;N.QMQ RTi#Xde �;�zP	JMi�P�HuN'&7�;ghj'P��hNZH�J ~9i�i��mN�P'H
RTi�XMe �;�mP*Y7U9N H;NZN.f�JMi�N.�mghe�ghH=P'J�N?J�L*N��R�-Q¹P�H;f ����Q?gmH�P U�P�VKJML=P'JSJ�L*NZgmXSO*XMi#O\NZXFJIVKi�R
RT�*H;a.JMgmi#H=P'��aZi#H*QMgmQFJ�N.H;a.V gmQAN.H*RTi#XMa.NZf Y�P�QAU�NZ�m� P'Q JMi N.H;aZi^f;N�J�L;N!J�N.XMe!`I�hN.j#N.��N'&7�=P��hghJIV
a.i#elO=P�XMghQMi#H*Q U?ghJMLp~�i�i#�hN�P�H5RTi�XMe �;�mP�Q Qd�;abLpJML=P'JKJML;NvO;XMi�OoN.XdJIV i�R J�XMP�H;QdghJ�grj^ghJIV i�R
N)&7�=P��mgrJIV	ghQSQ�P'JMgmQ��;NZf s
_�U�i	Ooi�QMQMghn;�mNAU9PkV^Q¹J�i N.�mghe�ghH=P'J�N�� �-Q�P�H;fP����QZY U?L;gm�hN N.H*RTi#XdaZgmH*{�J�L*NZgmX?O;Xdi#O\NZXdJIV

i'R�RT�;H*a.J�ghi#H=P��9aZi#H;QdgmQFJ�NZH*a.V#Y�P�XdNK]�abc�N.XMe�P�H;H5a.i#H;QFJ�X�P'gmH�J�Q � ]�abc�N.XMe�P�H;H Y?yk�����7�,Y�P'H;f
H*NZQdJMNZf �-����Q � � N.�mN.j P�H*f�~9XFV�P�H�J�Y�yk�#����� � ~9XdV#P�H�J�YD�AN.XMe�P�H Y P�H;f � NZ�hN.j\Y �'�#�*y��¶s=_SL;N
]�abc�N.XMe�P�H;H QMabL;N.e�N�XMN.O;�zP�a.NZQ!NZP�abL �R� � ���3� P�O;O*�mgmaZP'J�ghi#H ghH J�L;N�� � � 1 RTi#Xde �;�zP
� U?grJ�L5PuH;N.U JMNZXMe j'P�XMgmP�n;�hN � O;XMi�Ooi#QdghJMgmi#H=P'�9j'P�XMgmP�n;�mN��,Y P�H*f J�L;N.H P�f;f*Q	N(�^J�N.XMH=P'�
a.i#H;QFJ�X�P'gmH�J�Q3RTi#X3RT�*H;a.JMgmi#H=P'�oa.i#H;QMghQdJMNZH;a,V#s5�=i#X3N(�*P�elO;�hN�Y7J�L;N � � P�O*O;�mgha�P'JMgmi#H�� ��� % �! % �U?gh�m� n\N�XMNZO*�zP�a.NZfKn�VKP H;N,UpJMNZXde j'P�XdgzP�n;�hN�" % Y;P'H;i�J�L*NZXSP�O*O;�mgha�P'JMgmi#H�i�R�J�L;NCQMP�elN � �9Y� �#� X��! MX,�,Y7U?gm�h�on\N�XdNZO;�mP�aZN.fKn�VKP H;N,UpJMNZXde j'P�XdgzP�n;�hN$"
X�s�_SL;NZH Y�J�L;NCXdNZQd�;�hJMgmH;{ �S�R� 1
RTi�XMe �;�mP%��&\U?gh�m�onoNAN(�^JMNZH;f;N.f�P�Q

'r�#� % 
 � X,�B7 �  % 
( MX,�*) � " % 
+"
X¶�-,.) � & ,

GIH J�L*N H;N.QdJMNZf�` ����� QMabL;N.e�N'Y3JML;N �;XMQdJ P�O;O*�mgmaZP'J�ghi#H i�R�J�L;N � � P�n\i�j�N�U?gh�m�SQFJ�gm�h��n\N
XdNZO;�mP�aZN.f n7V�P!H;N,U J�N.XMe j'P�XdgzP�n*�mN�" % s � ikU�N.j�NZXZY J�L*N QdNZa.i#H;f U?gm�m�DnoN�XdNZO;�mP�aZN.f n�V
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U?L*NZXMN/"
X�ghQ?PlH*N.U JMNZXde j'P�XMgmP�n;�mN's*] J�L*gmXMfDY�� �#�
0 �1 0 �¶Y*U?gm�h� n\N�XMNZO*�zP�a.NZf�n7V
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( 
X,�
�!"
X��!" 0 �M�
�

U?L*NZXMN3" 0 gmQ�PCH*N.U J�NZXde j'P�XdgzP�n;�hN�Y'P�H;f!Qdi i�H s/��� Q P'XMNSNZ�hgmelgmH=P%J�NZf QMghe�gh�zP�Xd�hV�n�V �;QMghH;{
H*N.U ~�i�i#�hN�P�H	j'P�XdgzP�n*�mNZQ.Y;gmH*QdJ�NZP�f i�R�H;N.U JMNZXde j'P�XMgmP�n;�mN.QZs
��i�QMghJMghj�N�� &7�=P��hghJIVCP��m�hi�U?QoJ�L;N gmf*NZH�J�g��=a�P'JMgmi#H�i'R�JIU�i¹JIV^O\NZQ�i�R^J�NZXde�Q�ghH�J�L;N QdJMXM�;a,J��;XdN

i'R=P�H �S�R� 1 RTi#Xde �;�mP�| JML;i#QMN�JML=P'J-P�O;O\N�P�X�gmH i#H;�rVAOoi#QdghJMghj#N N)&^�;P'J�ghi#H;Q � #%(M�54��;���+ � ���%�
P'H;f P�XdN QMivaZP��m�hNZf #%(I�}���
	�� � RTi#X O\i#QdghJ�grj#NlJ�NZXde�Q��,Y�P�H;f JML;i#QdN J�L=P%J!P�O;O\N�P'X gmHunoi�JML
O\i#QdghJ�grj#N�P�H;f H*NZ{�P'JMghj�N N'&7�=P%J�gmi�H;Q P�H*f P�XMNlQMivaZP��m�hNZf `�(I�}���
	�� � RTi#X {�NZH;N.X�P�� J�N.XMelQb�,s
] H;NZ{#P'J�grj#N N)&7�=P'J�ghi#H5ghQ i#H;N�J�L=P%JKP�O;O\N�P'XMQ �*H;f;NZX	P�H5i^f;f5H7�;e n\NZX	i'R�H;NZ{#P'J�ghi#H;QZY
i�X P'Q O;P�XdJ i�R�J�L;NlaZi#H�JMXMi#�h�mgmH*{ RTi#XMe �;�zP	RTi#X P�H ����� i#O\NZXMP'J�i�XZs�_SL;NlN)BlaZghNZH;a,VxRTXMi#e
N���O;�mi#grJ�ghH;{���i#QMgrJ�grj#NS� &7�=P��hghJIV gmQ-f*�;N�J�i�JML;N�i#n*QMNZXFj'P'J�ghi#H J�L=P%J-J�L*N9J�Xd�*J�L!i�RoP�H �S�R� 1
RTi�XMe �;�mP9�;H;f*NZX�P?e�P���gme�P��h�hV?f;grj#NZXdQMN3gmH�J�N.XMO;XdN.J�P'J�ghi#H�i�R^J�L;N O�`¦J�NZXde�Q�ghe�O;�hgmN.QoJ�L*N JMXM�*JML
i'R J�L*N RTi#Xde �;�mP �*H;f;NZX P�H�VqgmH�J�N.XMO;XdN.J�P'J�ghi#H sS] e P���ghe P��h�hV f;grj#NZXdQMNugmH�J�N.XMO;XdN.JbP%J�gmi�H
ghQ�i#H;N U?L;NZXdN J�L*N N'&7�=P'�mghJIV aZi#elO=P�XdgmQMi�H i�R�PxJMNZXMe j'P�XdgzP�n;�hN	U?ghJML grJ�QMN.�hR�N.j'P��m�;P'J�N.Q
JMi Î�Ï0/Z1 Y�J�L;P'Jli�R�PxO�`�JMNZXde j'P�XMgmP�n;�mN	U?grJ�L PxQdV^H�JbP�a,J�gmaZP��m�rV f;ghQdJ�ghH;a.J!JMNZXde j�P'XMgzP'n;�mN
N,j'P��m�=P%J�NZQ J�i 3 Ð!4&Í�1 Y�P�H*f JML=P'J!i'RCP�{'`¦J�N.XMe j�P'XMgzP'n;�mNlU?ghJ�L PvQFV�H�J�P�a.JMgma�P'�m�hVuf;ghQdJ�ghH;a.J
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{%`�J�N.XMe j'P�XdgzP�n*�mNCa.i#�;�mf�n\N N.ghJ�L*NZX Î�Ï0/Z1 i#X 3 Ð!4&Í�1 P�H;f a�P�H�n\N N.H;aZi^f;NZf NZgrJ�L;N.X?U?grJ�L P
~�i�i#�hN�P�HKj'P�XdgzP�n;�hN � ��i�N.�¦Y-�,�����r�mY�y��#�#����i#XSU?ghJML�Pl~9i^i#�mNZP�H�RT�*H;a.JMgmi#H � ��H7�;NZ�hg¦Y��,�S���r�mY
y��#�#���¦|qf;N,JbP�gh�mQ�i�R J�L;N.QMNSN.H;aZi^f;gmH*{#Q�P�XdN�O;XMN.QMN.H7JMNZf�gmH�[�N.a.JMgmi#H��*s%t N9a�P��h��J�L*N�N'&7�=P��hghJIV
a.i#elO=P�XMghQMi#H�i�R�JIU�i¹QdV^H�JbP�a,J�gmaZP��m�rV�f*gmQdJMgmH;a,J�{'`¦J�NZXdepj'P�XdgzP�n;�hNZQ�P `�(M�54��*���+ � �=sk��j�P'�m�=P'JMgmH;{
JML;NC� �R� 1 aZi#XdXMN.a.J�H*NZQMQ�RTi�XMe �;�mP �;H*f;NZXSP e Pa�*ghe P'�m�hV f;ghj�NZXdQMNCghH7JMNZXdO;XMN,JbP'JMgmi#H�XMNZQd�;�hJMQ
ghHKf;X�P'e P'JMgmaCQdgmelO;�mg��=a�P%J�gmi�H;QZY�P�H;f J�L7�;Q?gmH i#Xdf;NZXdQ?i�R-e�P�{#H*ghJ��*f;N�QMO\NZN.f;�;O s
]�Q P XMNZQd�;�hJZY�J�L;N � � � 1 aZi�XMXMN.a.JMH;NZQdQ RTi#Xde �;�zP ghQKJ�X�P'H;QM�mP'J�N.fqJMi P'HpN)&^�*ghj'P��mN.H�J

~�i�i#�hN�P�H RTi#XMe �;�zPvJ�L=P%J	L=P�QlJ�i n\N�P JbP��*JMi#�mi�{�V gmH5i�XMf;N.X�RTi#XlJ�L;N �S�R� 1 aZi�XMXMN.a.JF`
H*NZQMQ�RTi#XMe �*�zP!J�i	n\N j'P��hgmf s=_SL;N ~9i�i��mN�P'H�RTi#Xde �;�mPlaZP�H�n\N N.j'P��h�=P'J�N.f U?grJ�LvP�H�V [�]�_
O*XMi^aZNZf*�;XMNb|qQMN.N [^NZa.JMgmi#HA�;s

�S2�� E}B�:=<��C:=<¹B��	�
�*<3:	����6CB
��� 
�: ���
tuN�n=P�QdN i#�;X a.i#e�O;P�XMghQMi#H�i�R*[�]�_uO;XMi^aZN.f;�;XdNZQ�i#H PSQMN.J�i'R*L;gh{#L�`��mN.j�NZ�'e�ghaZXMi�O;XMi^aZN.QMQMi�XMQ��
� y���� 
��¹` � � � NZ�hN.j	P�H;f ~9XFV�P�H�J�Y�y��#�#���
�;P QMghH;{#�hN,`IghQMQd�;N ��`�QdJbP'{#NCO;ghOoN.�mgmH*NZfK� 
�� Y
P�Q?f;NZQdaZXMghnoN.f n�V � NZH;H;N.QMQFV P'H;f ��P'JMJMNZXdQMi#H � �������#�(3

� ����� 
��¹` � � � � N.�mN.j P�H;f�~9XFV�P�H�JZY;yk�#�#�#���'P�f;�=P��Ç`IghQMQM�*N�QM�;O\NZXdQMaZP��zP�X�� 
�� Y%U?L*gmabL
gmQ?P�H�N(�^J�N.H;f;N.f j#N.XMQdgmi#H i�R�P!O;Xdi�a.NZQdQMi#XSj#N.XMg��=NZf n7VK~9�;XMabL � yk���#���(3

� ����� 
��¹` � �3` 1 �3`}����`I~�� � � NZ�hN.j P�H*f ~9XFV�P�H�J�Y����#��������P?j#NZXdQMghi#H i�R ����� 
��¹` � �
U?ghJ�L e �*�hJ�gha.V^aZ�hNCRT�;H;a,J�gmi�H=P��D�*H;ghJMQZY=N(��a.NZO*JMgmi#H;Q.Y\P�H;f�n;X�P�H*abL O;XdNZf;gha.JMgmi#HO3

� ��� 
�G�t5` 1 �3`}~�� � � NZ�hN.j\Y^���#�#��P�����P ��`�U?gmf*N
� 
�G�t O*XMi^aZNZQdQMi#X�JML=P'J gmelghJ�P'J�N.Q�JML;N
GIH7JMNZ���� G�JbP�H;gh�;e��� � GIH�JMNZ�¦Y¹yk�#����� � [�L=P�XMP�H;{#O=P'H;g¹P�H;f ]�XMi#XMP*Y9���#�#��� ghH QMO\NZa.�;�zP�`
J�ghj�N RTNZP'J��*XMNZQ�QM�;abL�P�Q�O*XMNZf*gma�P%J�NZf N(��NZa.�*J�ghi#H Y QMO\NZa.�;�zP'JMghj�N XdNZ{#ghQdJ�N.X�XdNZe�P�O;O;ghH;{;Y
P�f*j'P�H;a.NZf �hi�P�f;Q.Y=P�H;f n;XMP�H;abL O;XMN.f;gma,J�gmi�H s

_SL;N3QMghH;{#�mN¶`IghQMQM�*N3O*gmO\NZ�mghH;NZf�O*XMi^aZNZQdQMi#X.Y�y���� 
���`���YkL=P�Q �;j�N9QdJ�P�{#N.Q����=N.J�abLDY'�CN.aZi^f;N�Y
� ��NZa.�*J�N'Y 1 N.e�i�XdV#Y3P�H*f tuXMghJMN,`I~�P�abc s�_SL*N f;N.QMgm{�H a�P'H N(��N.aZ�*JMN�QMN,j#NZHqghH;QdJMXM�;a,J�gmi�H
JIV^O\NZQ?� XMN.{#gmQFJ�NZX}`IXdNZ{#ghQdJ�N.X�] 
�� gmH;QFJ�Xd�;a.JMgmi#H;Q.YoXdNZ{#ghQdJMNZXF`�gmele�N.f;gzP%J�NA]�
�� ghH;QdJMXM�;a,J�ghi#H;QZY
�hi�P�f;Q.Y�QdJMi#XMN.QZY-n*X�P�H;abL*NZQZY-�d�;elO;QZY�P�H;fuH;i#O;Q.s�] H;i#Oui#H;�hVxghH;aZXdNZelNZH�J�QAJ�L*N	��XMi#{�X�P�e
�9i��;H�J�NZX � �S�S�¶Y�n;��J�f*i�N.Q9H;i�J3eli�f*ghR�V i'J�L;N.X9P�XdabL;ghJMNZa,J��;XMP��=QdJ�P'J�N¹NZ�hNZelNZH�J�Q.s�~�X�P�H;abL*NZQ
f*i H;i�JSL;Pkj�N�f;NZ�mP�V	QM�hi�J�Q.Y�g�s¸N'shY*P�HKgmH*QdJ�Xd�;a.JMgmi#H�J�L=P'J9gmele�N.f;gzP%J�NZ�rV RTi#�h�mikU?Q�P n;XMP�H;abLKghQ
a.i#elO;�mN,J�NZfxi#H*�hV�grR�JML;N�n;X�P'H;abL ghQ�H;i�JAJbP�c'NZH s�_SL;N�O;Xdi�a.NZQdQMi#X gmQ�n;gmP�QMN.f RTi�X�n;X�P�H*abL�`
H*i�Jd`¦JbP�c'NZH Y\P�H;f aZi#H�JMgmH7�;NZQ¹J�ilRTN.J�abL gmH;QFJ�XM�*a.J�ghi#H;QSJ�L;P'J�QdN'&7�;N.H7JMgzP��h�hVKRTi#�h�mikU P�n;XMP�H;abL
� g¦s N�srY;gmH*QdJ�Xd�;a.JMgmi#H*Q�RTXMi#e J�L;NAO=P'JMLKU?L;NZH�J�L;NAn;XMP�H;abL�gmQSH;i�J?J�P�c�N.H ���;H�J�gm�oJ�L;NAn;XMP�H;abL
ghQ9XdNZQMi��hj#N.f gmH JML;N�� ��NZaZ��J�NAQdJ�P�{#N�s�_SL;NZHDY;ghR�JML;NCn;XMP�H;abL gmQ9J�P�c�N.H Y=P�Q9a�P�HKn\NCabL;N.abc�NZf
ghH J�L;N 1 NZeli#XdV QdJbP'{#N�Y�JML;NSJ�L;XdNZNSQdOoN.aZ�;�mP'J�grj#NZ�rV RTN,J�abL;N.f�QdN'&7�;NZH�JMgzP�� gmH*QdJ�Xd�;a.JMgmi#H*Q-J�L=P%J
P'XMN ghH J�L*N �=N.J�abLDY �CNZa.i�f*N�Y P'H;fv� ��NZaZ��J�N�QdJ�P�{#NZQCP�XMN Q &7�=P�QdL;NZf � aZP�H;aZN.�mN.f �,YDP�H;f JML;N
�S��gmQ �;O\f=P'J�N.f U?ghJML J�L;N J�P�XM{�N.J i'RSJ�L;N	n*X�P�H;abLDs Q¹NZP�f�`�]�R�J�N.XF`¦t XdghJ�NlL=P��ZP�XMf*Q}|qf*�;N
JMi�OoN.H;f;gmH*{l�*Oof=P%J�NZQ¹i�R�J�L;N Q?NZ{#ghQdJMNZX �-gh�mNCn�VKghH;QdJMXM�;a,J�gmi�H;QSJ�L=P'J¹P'XMNAgmHKJ�L*N 1 NZeli#XdV
P'H;fKt XdghJ�N¶`}~�P'abc	QdJ�P�{#NZQ.Y;U?L;NZH P!f;NZO\NZH;f*NZH�JCghH;QdJMXM�;a,J�gmi�H�ghQSgmH	JML;N �J��N.aZ�*JMN QdJ�P�{#Nb|
P'XMNCXdNZQMi��hj#N.f n7V�RTi#XdU9P�Xdf;gmH;{ i�R�J�L;N�f;P'JbP j'P��h�;NZQ�RTXMi#e J�L;N 1 NZeli#XdV P�H;f	tuXMgrJ�N,`I~�P�abc
QFJbP�{�NZQAJ�i JML;NlgmH;O;��J�Q i�R�J�L*NlRT�;H*a.J�ghi#H=P����*H;ghJMQ ghH JML;N	� ��NZa.�*J�N	QMP�{#N's � ikU9N,j#NZX.Y�JML;N
O*XMi^aZNZQdQMi#X�f;i^NZQ3H;i�J�L=P�j#NCPARTi#XdU9P�Xdf;gmH;{ O=P'JML�RTXdi#e�J�L;N�i#�*JMO;�*J�i�RDJML;NC��P'J�P 1 NZeli#XdV
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ghH�JML;N 1 N.e�i#XFVlQdJbP'{#N�J�i J�L;NC�J��N.aZ�*JMN�QdJbP'{#NCgmH�i#XMf*NZX9JMi Q�P%J�gmQFR�V	P f=P'JbP f;NZO\NZH*f;NZH;a,V
U?L*NZH P �hi�P�f {�N.J�Q9f=P'JbPARTXMi#e elNZeli#XdV�P�H*f J�L=P%J9j'P��m�*N�ghQ9�;QdNZfKgmH�J�L;N��J��N.aZ�*JMN QFJbP�{�N
n�V�J�L;N gmH;QFJ�XM�*a.J�ghi#H�ghe�elNZf;gmP'J�N.�hV�RTi#�m�hi�U?ghH;{�J�L;N �hi�P�f s ]��hJ�L*i#�;{#L�Qd�;abL P�RTi#XFU�P�Xdf;gmH*{
O;P'J�L�gmQ�RTNZP�QMghn;�mN'Y�grJ�U?gm�h�*�mghc�N.�hV �mNZH*{�J�L;N.HlJML;NSaZ�hi�abc a.V^aZ�hN?gmH�i#XMf*NZX�J�i P��h�mikU P�QMgm{�H=P���JMi
O*XMi#O=P'{�P'J�N�JML;XMi��;{#L!J�L;N¹��P'J�P 1 NZeli#XFV#Y#J�L*N?RTi�XdU9P�XMf;ghH;{��mi�{#gma'Y#P�H;f!JML;NZH�J�L;N?] 
 � ghH
JML;N�� ��NZa.�*J�N9QdJbP'{#N�Y�J�L7�;Q�QM�mikU?ghH;{CP��h��gmH;QFJ�Xd�;a.JMgmi#H;Q�i#H;�rV�J�iCQMP'J�ghQdR�V P¹f=P'JbP¹f;NZO\NZH*f;NZH;a,V
ghH J�L*NSgmH*RTXdN'&7�;NZH�J aZP�QMNSi�R\PC�hi�P�f ghe�elNZf*gzP'JMNZ�hV�RTi#�m�hi�U�NZf!n�V PCf;NZO\NZH;f*NZH�J3gmH;QFJ�XM�*a.J�ghi#H s
GIH*QdJ�NZP�f Y�a.i#e�elNZXdaZgmP��9O;ghOoN.�mghH;NZf O*XMi^aZNZQdQMi#XdQ P'H;f i#�;X!f;N.QMgm{�H P�f*i#O*JlP�H P��rJ�NZXdH=P'JMghj#N
Qdi#�m��J�gmi�H JML=P'J�P�j#i#ghf;Q�Qd�;abLvf=P'J�P�L=P��ZP�XMf*Q�n�V�QdJbP'�m�mghH;{ J�L*N f;N.OoN.H;f;NZH�J�ghH;QdJMXM�;a,J�ghi#H ghH
JML;N �CNZa.i�f*N3QFJbP�{�N�YZU?L;N.H JML;N��mi�P'f�O;XMikj^gmf;ghH;{?PSf=P'J�P?i�OoN.X�P�H;f gmQDgmH�J�L;N � ��NZa.�*J�N�QdJ�P�{#N�s
_SL;P'J e�NZP�H;Q�J�L;P'J�J�L;NSf*NZO\NZH;f;N.H�J�gmH*QdJ�Xd�;a.JMgmi#H!QFJbP�V^Q�ghH J�L;N¹�CN.aZi^f;NSQdJ�P�{#N?f;�;XdgmH;{CJML;N
H*N(�^J�aZ�hi�abc a.V^a.�mN�Y%U?L;gm�hN�JML;N��mi#P�f gmQ-P��m�hikU9N.f J�i�P'f*j'P�H;aZN�J�iCJ�L*N 1 NZeli#XFV QFJbP�{�N�Y#P'H;f�P
n*�;n;n;�hN � P�aZi#e n;gmH=P%J�gmi�H i'R=aZi#H�JMXMi#�^n;ghJMQ�JML=P'J�U?gm�m��H*i�J�eli�f*ghR�V�P'H7V P�XdabL;ghJMNZa.JM�;X�P'�^QFJbP'JMN
N.�mN.e�N.H7Jb� gmQ�gmH*QMNZXFJ�N.f gmHAJ�L*N�� ��NZa.�*J�N9QdJbP'{#N�sk] a.V^aZ�hN �zP'JMNZXZY�JML;N3f;NZO\NZH;f*NZH�J�ghH;QdJMXM�;a,J�gmi�H
ghQ�P'�m�mikU�NZf�J�iKP�f�j�P'H;aZN J�i JML;N � ��NZa.�*J�N!QFJbP�{#N'YoU?L;gh�mNAJ�L;N �mi�P'f U?gm�h��L=P�j#N!{#i'JMJ�N.H JML;N
f;P'JbPKRTXMi#e JML;N 1 NZeli#XdVxQFJbP�{�N P�H*fuU?gm�h��n\N�ghH JML;NltuXMgrJ�N¶`}~�P�abcvQFJbP�{�N�Y�QMi�J�L=P'JAJML;N
f;P'JbP	f;N.OoN.H;f;N.H;a.V a�P'H n\N!Q�P%J�gmQ �=NZf n�V�J�L*N RTi#XdU9P�XMf*gmH;{ O=P'JMLvRTXMi#e J�L;N tuXMgrJ�N,`I~�P�abc
JMi J�L;NA� ��NZa.�*J�N QdJ�P�{#N's=_SL;gmQSelNZabL=P'H;gmQde Y�O;XMN,j#NZH�JMgmH;{lf=P'J�P L=P���P'XMf;Q?gmH	JML;N�a�P'QMNAi�R�P
�hi�P�f gmelelNZf;gmP'J�N.�hVlRTi#�m�hi�U�NZf�n�V�P�f;N.OoN.H;f;N.H7J�gmH;QFJ�Xd�;a.JMgmi#H Y=ghQ?a�P��h�mNZf P � � �-&  "�=�I���¶� � )��
��� N.H;H;NZQdQdV	P�H;f	��P'JMJMNZXdQMi#H Y;���#�����,s�] O*gmO\NZ�mghH;NZflO;Xdi�a.NZQMQdi#X9QdL;i#�;�hf	n\N�P�n*�mN?J�i L;P�H;f;�hN
P'H7VAa.i#e n;ghH=P'JMgmi#H�i�R*L=P��ZP�XMf;Q�J�L=P%J�elgm{�L7J�i^aZa.�;X�noN,JIU9N.NZH!gmH*QdJ�Xd�;a.JMgmi#H*Q�ghH JML;N3O;gmO\NZ�hgmH;N
QFJbP�{�NZQZs�tuN3P�QMQd�;elN JML=P'J�J�L*N3O*XMi^aZNZQdQMi#X�f;i^NZQ�H;i'J�N���NZaZ��J�N3QMNZ�rRz`Ieli�f*ghR�V^gmH;{�aZi^f;N�Y�U?L*gmabL
P'�m�mikU?Q��;QCJ�i eli�f;N.��JML;N � XdN�P�f�`�i#H;�rV;�?GIH;QdJMXM�;a,J�ghi#H 1 NZeli#XdV gmH�JML;NM�=N.J�abLxQFJbP�{#N�P'H;f
JML;N	��P%JbP 1 N.e�i�XdV gmH JML;N 1 N.e�i�XdV QdJ�P�{#NKP�Q QMN.O=P�X�P%J�N	elNZeli#XMghNZQ.s ��JML;NZXFU?gmQMN'Y�JML;N
O*XMi^aZNZQdQMi#X�L=P�Q¹J�i n\N N��^J�NZH*f;NZf�U?grJ�LvPle�N.abL=P�H;ghQMe J�i�XMN,`�N(��NZa.�*J�N gmH;QFJ�XM�*a.J�ghi#H;Q?J�L=P%J
{�N.JAeli�f;g��=NZf n7V�QdJ�i�XMN!gmH*QdJ�Xd�;a.JMgmi#H*Q�QdJ�gh�m��gmHv�mP'J�N.XCO;gmO\NZ�hgmH;N QdJ�P�{#NZQ)3 J�L;ghQ�e�N.abL=P�H;ghQMe
ghQ�Qdgmelgm�zP'X�J�i JML;N i#H;N RTi#X�a.i#XMXdNZa.JMgmH;{ n;X�P�H*abL elgmQdO;XMN.f;gma,J�ghi#H;QZY N's¸{;srY P'Q�gmelO;�hNZelNZH�J�N.f
ghH����3� 
��¹` � �3` 1 �3`}����`I~���s
_SL;N f;�=P��Ç`IgmQdQM�;N Qd�;OoN.XMQda�P��mP�XqgmelO;�mN.e�N.H7J�P'J�ghi#H Y	����� 
��¹` � ��Y aZi#H*QMgmQFJ�QWi�R JIU�i

y���� 
���`�� O;ghOoN.�mghH;NZQ.Y�P�H;f a�P�HxRTN.JMabL �;O J�i JIU9i�QMN)&7�;NZH�J�gmP��3gmH;QFJ�XM�*a.J�ghi#H;QAO\NZXAaZ�hi�abc
a,V^aZ�mN's�@¹ikU J�L;N.XMN�P�XdN¹JIU�i!�mi#P�f�ghH�J�NZXd�mi^abc!aZi#H*f;ghJMgmi#H;Q3O\NZX9ghH;QdJMXM�;a,J�ghi#H ghH�J�L*NC�CNZa.i�f*N
QFJbP�{�N�Y*QdgmH;a.N�N�P�abL i�R�JML;NZQdNAJIU�i�gmH;QFJ�Xd�;a.JMgmi#H;Q�L=P�Q�JMi!noN�abL;N.abc�N.f RTi#X�f;P'JbP f;N.OoN.H;f;N.H�`
a.gmN.Q i#H J�L;N	JIU�ixOoi�QMQMghn;�mN �mi�P�f*Q gmH JML;N � ��NZaZ��J�N�QdJbP'{#N�s�G�R?JML;N*�=XMQFJ�gmH;QFJ�Xd�;a.JMgmi#H ghH
�CN.aZi^f;NA{#N.JMQ?QdJbP'�m�mN.f Y*JML;NAQMNZa.i#H;f gmQ?P��hQMi�QdJ�P��m�hNZf s;]�f;f;grJ�gmi�H=P��m�rV#Y7J�L;NAQdNZaZi�H;f ghH;QdJMXM�;a¶`
JMgmi#H ghQ¹QFJbP��h�mN.f grR-grJ?L=P�Q�P�f=P'J�Plf*NZO\NZH;f;N.H;a.V i#H J�L;N �=XdQdJ�so���3� 
���`�� �3` 1 �3`I� �¹`}~��
N��^J�NZH*f;Q ���3� 
���` � � U?ghJ�L e �;�rJ�gma,V^aZ�mN	RT�*H;a.JMgmi#H=P'�¹�*H;ghJMQZY N(��aZN.O*J�ghi#H;Q.Y9P�H*f n;XMP�H;abL
O*XMNZf*gma.JMgmi#HDs�� P�abL�i'RDJ�L*N¹GIH*QdJ�Xd�;a.JMgmi#H 1 N.e�i#XFV#Y#JML;NSJIU9i ]�
���Q gmH!JML;N�� ��NZa.�*J�N�QdJ�P�{#N�Y
P'H;f J�L;N?��P%JbP 1 N.e�i#XFV aZP�H JbP�c'N?e �;�hJMgmO;�hN�a,V^aZ�mN.Q�J�iAO;Xdi�f;�*aZN?PCXMN.QM�;�rJ�Y�P'H;f!a�P�H�XMP�gmQdN
P'H�N��*a.NZO*JMgmi#HDs^_SL*N �=N.JMabL QFJbP�{#N?L=P'Q9P�H�P�n;QFJ�XMP�a.JMgmi#H�i�R P n;XMP�H;abL�O;XMN.f;gma,J�i#X�J�L;P'J3O;XMN¶`
f*gma.JMQ�n\i�JML J�L;N f;gmXdNZa,J�gmi�H � J�P�c�N.Hvi#X¹H;i�Jd`¦JbP�c'NZH �¹P�H;f JML;N J�P�XM{#N,J�i'R3P�H;N,U?�hV RTN.JMabL;NZf
n*X�P�H;abLDY�n;�*Jli#H;�rV J�L*N�J�P�XM{#N,J�i�R�PxH*N.U?�hV RTN,J�abL;N.f �d�;elO Y�QdgmH;a.N �d�;e�O*Q�P'XMN P��rU�P�V^Q
J�P�c�N.H s�~�P�QMN.f i#H J�L;N.QMN O*XMNZf*gma.JMgmi#H*QZY�J�L;N �S� gmQ QMO\NZaZ�*�zP'JMghj#N.�hVx�;O\f=P'JMNZf Y�Qd�;abL J�L=P%J
U?L*NZHxJ�L;NlP�a,J��=P���n*X�P�H;abL����d�;elOui#��J�aZi�e�N!ghQ�c^H*i�U?HugmHvJ�L*N 1 NZeli#XdVvQFJbP�{�N�Y�QMO\NZa.gzP��
�hi#{#gha9aZi�XMXMN.a.JMQ3elgmQdO;XMN.f;gma,J�ghi#H;Q-n�V!Q�&7�=P�QML*gmH;{AJ�L;NSQdOoN.aZ�;�mP'J�grj#N.�hV RTN,J�abL;N.f�ghH;QdJMXM�;a,J�ghi#H;QZs
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_SL;NM� 
�G�t n\NZH;abL*e P�Xdc Y���� 
�G�t5` 1 �3`I~�� � QdNZN �-gm{#�*XMN �7�¶Y�gmQ�R�P�XAe�i�XMN!aZi�e�O;�hN(�
JML=P�H P�H�V�i�J�L;N.X�O*XMi^aZNZQdQMi#X?J�L;P'J�L;P�Q�n\NZN.H RTi#Xde P��h�hVlj#N.XMg��;NZf O*XMN.j^ghi#�;QM�rV gmH P�H�P'�*J�i'`
e�P'JMgma9U9P�V#s7G�J L=P�Q3P�RTN.J�abLlNZH*{#gmH;NSJML=P'J QM�*O;O;�mghNZQ�J�L*N¹N���NZaZ��J�gmi�H�N.H;{#gmH*N?U?grJ�LlP�O=P�abc'N.J
i'R���ghH;QdJMXM�;a,J�ghi#H;QZY�U?ghJML H;i Q¹NZP�f�`I]¹R�J�N.XF`�tuXMgrJ�N�f;NZO\NZH;f*NZH;a.gmNZQ�n\N.JIU�NZN.H5P�H�V JIU�ixi�R
JML;NZe�s3� P�abL5i�RCJML;NZQdN�gmH*QdJ�Xd�;a.JMgmi#H*Q�ghQ P��hXMNZP�f*V e�P'J�abL;N.f U?ghJML i#H*N i�RA� N(��NZa.�*J�ghi#H
O*gmO\NZ�mghH;NZQ9i�R ��QFJbP�{#N.Q��-��gmH�JMNZ{#N.X¹O*gmO\NZ�mghH;NZQ.Y�JIU�i�i'R�U?L;ghabL aZP�H OoN.XdRTi#Xde n\i�J�L gmH�JMNZ{#N.X
P'H;f �=i#P'J�ghH;{'`IO\i#ghH7J e�N.e�i#XFV P�aZa.NZQdQMNZQ)3S� �=i�P'JMgmH;{'`�Ooi�gmH�J�O;gmO\NZ�hgmH;N.Q'3�P'H;f wxn;X�P�H*abL�`
P'f;f;XMN.QMQ�a.i#elO;�*JbP%J�gmi�H�O;ghOoN.�mghH;NZQ.s7��P'JbPAj�P'�m�;N.Q9P�XdN�QFJ�i#XdNZf	ghH � XdNZ{#ghQdJ�N.XS�;�mNZQ?��ghH�J�NZ{�NZXZY
�;i�P'J�ghH;{'`�Ooi#ghH�J�Y�O;XdNZf;gha�P'JMN�Y'P�H;f n*X�P�H;abL^`}P�f;f*XMNZQdQZs'GIH!P�f;f;grJ�ghi#H JMi�J�L*NZQMN
��XMN.{#gmQFJ�N.X �=�hNZQZY
JML;N	P'XMabL;grJ�NZa,J��;XMP��3QdJbP%J�N	a.i#H;QMghQdJMQ i�R?P��S��Y-P���P'JbP 1 NZeli#XFV#Y�P�Q U�NZ�h�9P�Q JIU9i�QFJbP'JMN
N.�mN.e�N.H7JMQ RTXdi#e GIH7JMNZ�2N¸Q!���'`In;grJ P'XMabL;grJ�NZa,J��;XdN�Y�GI]¹`}��� � GIH�JMNZ�¦Y3yk�#����� � [�L=P�XMP�H;{#O=P'H;g9P'H;f
]�XMi#XMP*Y �����#����|qPC�9�;XMXdNZH�J��=XMP�e�N 1 P�XMc'NZX � � � 1 �9J�L;P'J¹gmQ?�;QMN.f RTi#X?XdNZ{#ghQdJ�N.X?XMNZe�P�O�`
O*gmH;{;Y;P�H;f P�H ]�f*j'P�H;a.NZf 
�i�P�f ]�f;f;XMN.QMQ�_-P�n*�mN � ] 
�]�_¹�9JML=P'J¹gmQ?�;QdNZf JMi�ghe�O*�mNZelNZH�J
P'f*j'P�H;aZN.f �hi�P�f;Q.s;��j#N.XdV ghH;QdJMXM�;a,J�gmi�HKgmQ�O;XdNZf;gha�P'JMNZf U?ghJML PM&7�=P'�mghR�V^ghH;{ O;XdNZf;gha�P'JMN�XMNZ{%`
ghQdJMNZX3gmf;N.H7JMg��=N.XZY7QM�*abL	J�L=P'J�J�L;N�XMN.QM�;�rJ9i�RDJ�L=P'J9gmH;QFJ�Xd�;a.JMgmi#H�P��oNZa.JMQSP�XdabL;ghJMNZa.JM�;X�P'�\QFJbP'JMN
i�H;�hV U?L;N.HxJML;N &7�=P��hghR�V^gmH*{�O;XdNZf;gha�P'JMN XMN.{#gmQFJ�N.XCL=P�Q�j'P��h�;N y�so_SL;N JIU�i��=i�P%J�gmH*{'`IO\i#gmH�J
] 
���QZY�P�Q!U9N.�m�SP�Q JML;N GIH;QdJMXM�;a,J�ghi#H P�H;f ��P'JbP 1 NZeli#XMghNZQZY-a�P�H N�P�abL JbP'c�NKe �;�rJ�ghO;�mN
a,V^aZ�mN.QCRTi#XCa.i#e�O*�*J�ghH;{KPKXMN.QM�;�rJ�i#XCa.i#e�O*�mN.JMgmH;{	P RTN.J�abLDY�XMNZQdOoN.a.JMghj#N.�hV�s _SL;NZXdN�a�P�Hxn\N
�*O J�iP��� gmH;QFJ�Xd�;a.JMgmi#H;Q gmH �;gm{#L�J�s�]�H N(�^J�N.H;f;NZf j�NZXMQdgmi#HDY�����
�G�t5` 1 �3`}~9��`I��� J�L=P%J
P'�mQMi!ghe�O*�mNZelNZH�JMQ�N(��aZN.O*J�ghi#H;Q.Y U9P�Q¹�zP'JMNZX�f*NZQMgh{#H;N.f�P�QSf;N.QMa.XMgmn\NZf gmH�[�N.a.JMgmi#H ��s
�=i#X3noi�JMLK���3� 
���`�� �3` 1 �3`I� �¹`}~�� P�H*fK��� 
�G�t5` 1 �3`}~��SY7U9N�aZXMNZP'J�N.f�yk�#� gmH;a.i#XF`

XdNZa,J3j�NZXdQMgmi�H;Q�n�V!ghH��dNZa,J�ghH;{An;�;{#Q gmH�JMiAJML;N?f;NZQdgm{#H*QZs�_SL;N¹n;�;{#Q�U�NZXdN¹j'P�XdgzP�H�J�Q i�RDP�a,J��=P��
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N.XMXdi#XMQ e P�f*N gmH J�L;N f;NZQdgm{#H i'RSJ�L;N	a.i#XMXdNZa,J j#N.XMQdgmi#H;Q.Y�P�Q U9N.�m��P'Q j'P�XMgmP�H�J�Q i�R?NZXdXMi#XdQ
f*N.J�N.a.JMNZf gmHKGIH�J�N.� elgmaZXdi#O;Xdi�a.NZQMQdi#XMQ � ~9N.H7JM�mN,V#Y �����*y�� � ��i#H;N.QZY=�'�#���#�¶Y*P�H*fKgmH P�aZP�f;NZelgma
O*XMi^aZNZQdQMi#XdQ � �3P�H ��P�elOoN.H;L;i#�*JZY-�,�����r�mYDyk�#�#�*Y=���#�#���¶s*_SL;N gmHa�dNZa.JMNZf�n;�;{#Q?ghH;aZ�h�;f;NZf*�
� ��elghJdJ�N.flghH;O;�*JMQ�J�iA�mi#{�gma�{�P%J�NZQ.s0�=i#X�N(�*P�elO;�mN'Y7P�QMO\NZaZ�*�zP'JMghj#N.�hV RTN,J�abL;N.f ghH;QdJMXM�;a¶`
J�gmi�H gmQ H;i'J!Q &7�=P�QdL;NZf U?L;NZH P�O;XdNZaZN.f;gmH*{ n*X�P�H;abL ghQ e�ghQMO;XdNZf;gha.JMNZf Y�i�X!P��mi�P'f
gmH�J�N.XM�mi^abcKf;i^NZQ¹H;i�J�P�aZa.i#�;H�J�RTi�X�P'�m��a�P'QMNZQ�U?L;NZHvP!j'P��m�*N �hi�P�f;N.f�RTXdi#e e�N.e�i�XdV
U?gm�m�DnoN��;QdNZf n7V�P!f;N.OoN.H;f;N.H7J�gmH*QdJ�Xd�;a.JMgmi#HDs

� GIH;aZi#XdXMN.a.JSghH;O;�*JMQ�J�i �mi#{#gha?{�P'J�N.QZY7RT�;H;a,J�gmi�H=P��\�;H;ghJMQZY^i#X3e�N.e�i#XdgmN.QZsF�=i#X�N��*P�e�O*�mN�Y
P�H gmH*O;�*J-U?grJ�L J�L;N�QMP�elN�H=P'e�N�n;�*J�P�f;g��oNZXdNZH�J�ghH;f;N(�os�[��;abL!n;�*{#Q-U�NZXMN9f;N.JMNZa.JMNZf
gmHAJ�L;N RTi#XMe�P���j�NZXdg��=aZP'J�ghi#H i'R P�H GI]¹`}w#�?ghH;QdJMXM�;a,J�gmi�H�`I�hNZH;{�JMLAf;NZa.i�f;N.X�ghH P'H P�a,J��=P��
GIH7JMNZ��O;XMi^aZN.QMQMi�XZYoP�Q�f*gmQMa.�;QMQdNZfvn�V���i#H;NZQ � ��������Y=O=P�{�NZQC�/�����#���¶s ~9NZH�JM�mN.V � ���#�*y��
QMgmelgm�mP�XM�rV �hgmQFJ�Q�JIV^Ooi#Q9P�H;f	a.�*Jd`IP�H;f�`�O=P�QFJ�N¹NZXMXdi#XMQ�gmH�P aZP'J�N.{#i#XdVli�R��7�Ai^i�R��An;�;{#Q.Y
f;N.JMNZa.JMNZf gmHKJ�L;NAGIH�J�N.� �� ��NZH�JMgm�;e �� �lelgmaZXdi#O;Xdi�a.NZQMQdi#XZs
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GIH�JMX�P�H*QM�zP%J�gmH*{AJMi � @R�9Y�U9N�gmH�J�Xdi�f;�*aZNZf P H;N,U ���,�  ��� ����C��
 � � �m�M���Rb%���
 �� _ �m�?RTi#X�N,j�`

N.XdV 7�Y�9�Y�i#X8�����Wi�OoN.X�P'JMi#X�gmH!J�L*N�~�i�i#�hN�P�H!a.i#XMXdNZa,J�H;N.QMQ�RTi�XMe �;�mP*Y#P'H;flJML;NZHlgmelO\i#QMN.f
f*gmQ �d�*H;a.JMghj#N9aZi#H;QFJ�XMP�gmH�J�Q � aZ�mP��;QdNZQb��JML=P'J�JML;N9j'P��h�;N�i�R\P�j'P�XdgzP�n;�hN3RTi�X�P�H i#O\NZXMP'J�i�X�e �;QFJ
n\N�aZi�H;QMghQdJ�N.H�J¹U?grJ�LKJ�L*NAj'P��h�;NZQSi'R�JML;N�j'P�XMgmP�n;�mN.Q9RTi#X9JML;NAi#O\NZX�P'H;f;Q?i�R�J�L=P'J�i#OoN.X�P'JMi#XZY
{�ghj#N.H ghJ�Q!QdNZe�P�H�J�ghaZQ}| QMN.NK�-gh{#�;XdN ��s£P��^a�s @¹NZ{�P%J�gmi�H;Q �>; � f;ixH;i�Jl{#N.H;NZXMP��m�rV XMN)&7�;gmXdN
ghH�J�XMi^f;�;a.gmH;{lH;N,U j'P�XdgzP�n*�mNZQ¹P�H*f�aZ�mP��;QMN.QZs\GIH;QdJMN�P�fDYoU�N a�P'H�XMN.O;XMN.QMNZH�J�JML;N j'P��h�;N i'R P
H*NZ{�P'JMgmi#Hvn�Vx�;QdgmH;{ J�L*Nla.i#elO;�mN.e�N.H7JAi'R�JML;N!j�P'XMgzP'n;�mN RTi�X grJ�QAP�Xd{#�;elNZH�J�s��=i#X�N��*P�e�`
O*�mN�Y�X�P%J�L;N.X J�L=P'H gmH�J�Xdi�f;�*aZgmH*{ j'P�XMgmP�n;�hNZQ � & P'H;f�� &-gmH ��gm{#�;XdN ��s£P*Y�U9NK�*QMN	H;N.{�P'JMNZf
j�NZXdQMgmi�H;Q�i'R�j'P�XdgzP�n;�hNZQ � P'H;f�� XMNZQdOoN.a.JMghj#N.�hV ghH ��gm{#�;XdNA�*s n Y;J�L7�;Q¹XMN.f;�;aZghH;{�J�L;NAH7�;e!`
n\NZX¹i�R�j�P'XMgzP'n;�mN.Q�P'H;f a.�zP��;QdNZQ�gmH J�L;N � @ � RTi�XMe �;�mP*s �CH;�rV	J�L;N H;NZ{#P'J�ghi#H ghH;QMN.XdJMNZf�P%J
JML;N JMi#O i�R?J�L;NKi�XMgm{�gmH=P�� ~�i�i#�hN�P�H aZi#XdXMNZa,J�H;N.QMQ�RTi#XMe �;�zP U�P�Q!N���O;�mghaZghJM�hVxXdNZO;XdNZQMN.H�J�NZf
U?grJ�L�aZ�mP��;QMN.QZY N�s {;srY=J�L;i#QdN XdNZQFJ�XMgha.JMgm{!j'P�XMgmP�n;�mN�� JMi�n\NAJ�L;N H;NZ{#P'J�ghi#H i�R-j'P�XdgzP�n;�hN���ghH
��gm{#�;XdN �*so]��h�-aZ�mP��;QdNZQCU�NZXMN�a.i#H��d�;H;a,J�N.f JMi#{#N.JML;NZX.Y gmH*aZ�m�*f;gmH;{	P	aZi#H;QFJ�XMP�gmH�JCJML=P'JCJML;N
JMi#O�`��mN.j�NZ� RTi#XMe �;�zP � JML;N	H;N.{�P'JMgmi#Hui�R�J�L*N i#Xdgm{#ghH=P�� ~9i^i#�mNZP�H aZi#XdXMNZa,J�H;N.QMQ RTi#Xde �;�mP���|
XdNZO;XdNZQdNZH�J�N.f n�V j'P�XdgzP�n;�hN�� gmH �-gh{#�;XMN ��|qe �;QdJKn\N Î�Ï0/21 s�_SL;NvQ�P'e�N�JMX�P�H;Qd�zP'JMgmi#H
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(a)

(b)

(c)

(d)

a

b
c

¬a �  ¬c

¬b �  ¬c

a ∧ b �  c

⇔     (a ∨ ¬c) ∧ (b ∨ ¬c) ∧ (¬a ∨ ¬b ∨ c)

a
b d

a �  d

b �  d

¬a ∧ ¬b∧ ¬c �  ¬d

⇔     (¬a ∨ d) ∧ (¬b ∨ d) ∧ (¬c ∨ d)
c c �  d      ∧ (a ∨ b ∨ c ∨ ¬d)

ba
a �  ¬b

¬a �  b
⇔     (¬a ∨ ¬b) ∧ (a ∨ b)

a

b
d

c

a ∧ c �  d

¬a ∧ c �  ¬d

¬b ∧ ¬c �  ¬d

⇔     (¬a ∨ ¬c ∨ d) ∧ (a ∨ ¬c ∨ ¬d)
b ∧ ¬c �  d      ∧ (¬b ∨ c ∨ d) ∧ (b ∨ c ∨ ¬d)

1
0

@BA�C<EGFMH��-K���¤¦§,´%¢�Â£§¶­�¡£¬,´¹¬,Ä;ÈD¬�¬,Â£¥d§,´¹¬.«'¥d¤¦§¶­�¬,¤�¢o­�¬¹·��ZSgZ����
	���
�����	���
�����	 �H¡#� 
%§,´%®�����	�� À

(a) (b)

d
e

f

a

b x

⇔     (a�∨ x)�∧�(¬b�∨ x)�∧�(¬c�∨ x)  ∧�(¬a�∨ b�∨ c�∨ ¬x)

c

y z1
0

∧�(d�∨ ¬y)�∧�(e�∨ ¬y) ∧�(¬d�∨ ¬e�∨ y)

∧�(¬x�∨ ¬f�∨ z)�∧�(x�∨ ¬f�∨ ¬z) ∧�(y�∨ f�∨ z)�∧�(¬y�∨ f�∨ ¬z)w

a′

y′

∧�(¬z�∨ ¬w)�∧�(z�∨ w)

∧�w

@BADC�E�FMH���K7��¤¦§,´%¢�Â³§b­¦¡¸¬.´�¬,Ä §?ÈD¬Z¬.Â¸¥M§¶´�ÄÇ¬,¤¦²3ª%Â£§����
	-­¦¬¹§¹·��ZS�ÄÇ¬,¤¦²3ª%Â£§�����	-¯�°�¤�¥d«�Â³§,¨}¡£´ NS¡£´Z­�¥F¤¦´%§,Â
´�¥ NZ§b­�¡£¬,´'¢o©�¡¸­���­��%¥�¨F¬,²�«�Â£¥F²�¥F´Z­�¢ ¬¶Ä^­¦��¥F¡£¤�§¶¤>N,ª%²9¥d´Z­¦¢dÉZ©��%¥F´�©o¥�© §¶´Z­o­¦¬ �%´%®�§3Är§,Â£¢�¡¸ÄÇ°Z¡£´ NS§,¢¦¢�¡ N.´ »
²9¥d´Z­�ÄÇ¬,¤�­���¥�¬,¤¦¡ N.¡¸´%§,Â�¬,ªk­¦«�ªk­�� À Æ §¶¤¦¡£§,¯�Â¸¥M¢���É ��É !bÉ#"%É $.É�§¶´%®�% §,¤�¥ «%¤�¡£²S§¶¤¦°¹Ãb§¶¤¦¡£§,¯�Â£¥d¢�¢�¡¸´'¨}¥�­¦��¥F°
¤�¥d«�¤�¥M¢�¥d´Z­�¡£´�«�ª�­¦¢�­¦¬C­���¥?ÄÇ¬,¤¦²3ª�Â³§ À Æ §,¤�¡³§¶¯%Â¸¥M¢�&^É('#É^§,´%®)�A§,¤�¥S§¶ª L�¡£Â£¡£§,¤�°AÃb§,¤�¡³§¶¯�Â£¥d¢�§,´%®!§¶¤¦¥�¡¸´Z­¦¤�¬ »
®kª%¨}¥M®�­�¬ ¤¦¥F«�¤¦¥d¢�¥F´Z­;­��%¥�Ãb§¶Â£ª�¥d¢=¬,Ä�¬,«�¥F¤�§b­�¬.¤¦¢*¬,­���¥d¤=­��%§,´S´�¥ NZ§b­¦¡¸¬.´%¢ À � ��¥ ­�¬.«S´�¥ NZ§b­�¡£¬,´9©�¡¸­��S¬,ª�­�«�ªk­
* É^§¶Â³¢�¬�§,´ §,ª Lk¡¸Â£¡£§,¤�°�Ãb§,¤�¡³§¶¯�Â£¥,É�§,´%®A­¦��¥SÂ³§,¢�­�¨F¬,´%¢�­�¤�§¶¡£´Z­�+�� * +C©D¥F¤¦¥�§,®�®k¥M® ¢�¬�­��%§¶­3§C¢�§¶­�¡³¢TÄÇ°�¡£´ N§,¢¦¢�¡�N,´�²�¥d´.­DÄÇ¬,¤ ­¦��¥�·��ZS�ÄÇ¬,¤¦²3ª�Â³§CÅÇ¯'ÌD©�¡£Â£Â7¯'¥ §�Är§,Â£¢�¡ ÄÇ°�¡£´ N?§,¢¦¢�¡ N.´�²�¥F´Z­oÄÇ¬.¤ ­���¥�¬.¤�¡�N,¡£´%§,Â�¬.ªk­�«%ªk­,� À

i'R9~�i�i#�hN�P�HvRTi#Xde �;�mP�Q�JMiK� @R�qRTi�XMe�P'JCU9P�QA�;QMN.fun�V 
�P�XMXMP�n\NZN � y��#���#�¶YDN(��a.NZO*J J�L=P%J
H*NZ{�P'JMgmi#H*Q�U9N.XMNlN(��O;�hgmaZgrJ��rV XdNZO;XdNZQdNZH�J�N.fuU?ghJMLxaZ�zP'�;QMN.Q � QMN.NI��gm{#�;XdNM��s f �,sotqL;NZH {#NZH^`
N.X�P'JMgmH;{	JML;Nl~9i^i#�mNZP�HvaZi#XdXMN.a.J�H*NZQMQ RTi#XMe �;�zP ghH �F!$# � � NZ�hN.jxP�H*f ~9XFV�P�H�JZY����#�*y�n=�,YDU�N
L;P�QML;N.f JML;NKN(��O;XdNZQdQMgmi�H;Q P'H;f c�NZO�J i#H*�hVui#H;N aZi#O�V i'R�ghQMi#eli#XdO;L;gma i#OoN.X�P'JMi#XMQ.s�_SL;ghQ
Qdgm{#H*g��=aZP�H�J��hV XdNZf;�*aZNZfvJML;N!QMgh�ZN i�R�JML;N a.i#XMXdNZa.JMH;NZQdQ�RTi#XMe �*�zP*Y\P�Q�U�NZ�h�-P'Q�J�L;N H^�*e noN.X
i'R � @R� j'P�XMgmP�n;�hNZQ?P�H;f�aZ�mP��;QdNZQZs _SL;N j'P�XMgmP�n;�mN.QSgmHKJ�L*N i#Xdgm{#ghH=P��D~9i�i��mN�P'H�a.i#XMXdNZa,J�H;N.QMQ
RTi�XMe �;�mP U?gm�h� n\N�a�P��h�mNZf]#%�
 "	l���C� 
 � � �m�M��� b%���
 �� _ �m���,s
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tuN3XMP�HCJ�L*N3N���OoN.XMgmelNZH�JMQ�i�HAP¹w�w#�%` 1 � �3[��;H��?U?grJ�L ��� ~�i'R*O;L�V^QMgha�P���elNZeli#XFV#s?�=i#X
JML;N	~9����`In=P�QdNZf Xd�;H;Q.Y-U9N �;QMN.f J�L;NK~9��� O=P�abc%P�{#N7# % D0Duj�NZXdQMgmi�H ��s£w�s£� � [�i#elNZH;�.g¦Y
�'�#�*y����ZY¹P�H;fWJ�L;N QMgrR�J�gmH*{ f�V�H;P�e�ghavj�P'XMgzP'n;�mNvXdNZi#Xdf;NZXdgmH;{ L;NZ�*XMgmQFJ�gha � Q¹�*f;NZ�h�¦Y�yk�#��w��,s
GIHvJML;N�~�� � N.j'P��m�;P'J�ghi#H;Q��.YDU�NlN���OoN.XMgmelNZH�JMNZfvU?ghJMLvaZi#H�j#N.XdJMgmH;{KJ�L*N �=H=P���~9�3� gmH�JMi
P ~���� U?ghJ�L noi'J�L J�L;N 	�� � >-8���� P�H;f 	�� ,��������vRT�;H;a.JMgmi#H*Q � tqgm�m�hgzP�elQZY-���#����� n7V
N.e�O*�mikV^gmH;{ � f*g��oNZXMN.H�JKj�P'XMgzP'n;�mN�i#XMf*NZXMghH;{ L;N.�;XMghQdJ�ghaZQI| j'P�XMgmP�H�J�Q	i'R JML;Nvf;N.O*J�L�` �=XMQFJ
P'H;f R�P�H;ghH5L;N.�;XMghQdJ�ghaZQ �21 P��hgmc YC�,�����r�mY�y��#�#���¦| J�L;P'J�U�NZXdN�J�L;N e�i#QFJ	N(B�a.gmN.H7JKU?L*NZH
j�NZXdghR�V^gmH;{�e �*�hJ�ghO;�mghNZXdQ � tqgm�m�hgzP�elQZY �,�9���r�mY ���#�����,s

	 ±k§b­¦¡£¢ �'§¶¯%Â¸¥�¡£´± Á ��
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�
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�
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V [�h'j?j ËMº,º Ëdº.º ËMº,º

 /)c C : + i ��� Ëdº.º ËMº,º
o�� :�� 4 � Ë ¾ Ê � ¾
o�� :�� 5 � º ¾,¿ ���
pWi�+b\BAah *DC ¿ � ¾%Ë � ¾
V !$#&% T*' ¿,¿ ¿ � ½,¾
� T %�� � � ¿ � �,Ê
T %�� < Ê,Ê � º ½ �
!$#&% T(' ËF¿ Ê Ë Ê ¿
c0/ * `(h(\gf�6Ff?3 Ë � Ë � Ê,Ê
A�h *DC T %�� Ëdº ËM½ Ê��
c0/ * `(h(\ cah(iak Ëdº Ë � Ê��
T 9;:=< � Ëd¿ Ëd½
V � T � ¾ Ëdº
!$#&% T(' ©�¡¸­���¤¦¥d¢�­¦§,¤�­�¢ ¿ Ë.Ë ËF¿
c0/ * `(h(\gf?5lf�6 � � ¾ ���
o�� :�� 5B3.3.3 Ê Ê ¿ ½,½
È ¼-¼ ¢ Ê Ê �

/���`(h)\�� Ë � �

� � ���DH�J�K^·o¬,²�«%§¶¤¦¡³¢�¬.´¹¬¶Ä ± Á � «�¤¦¬�¨F¥d®kª%¤�¥M¢o¬.´ ËMº,º ¯�ª N?N,°SÃ.¥F¤�¢�¡£¬,´%¢D¬,Ä=Ê! ¼ �#" » ·�· » U · » O$" » È%
 À

_SL;N	[�]�_ O;XMi^aZN.f;�;XdNZQ JML=P'J QMaZP��mN.fuRTi#X�J�L*N yk�#� n;�;{�{�Vvj'P�XMgmP�H�J�Q i�R?���3� 
���`�� �3`
1 �3`}����`I~�� P�XMN �mghQdJMNZf�gmH�_-P�n*�mNly#s _SL;N XdNZQFJCi�R�J�L;N [�]�_ QMi��hj#N.XMQ�L=P�f JMXMi#�*n;�mNAN.j�NZH
U?grJ�L JML;N�QMghH;{#�hN,`IghQMQd�;N�O;Xdi�a.NZQdQMi#X.Y�y���� 
��¹` � � U?L*i#QMN�� @ � a.i#XMXdNZa,J�H;N.QMQSRTi#XMe �;�zP L;P�f
� ����j'P�XdgzP�n;�hNZQ.Y�P'H;f w*Y �#�/��a.�zP��*QMNZQ��,Y�i#X a.i#�;�mf H;i�J!Qda�P��hN�RTi#X ghJ�Q f;�=P��Ç`IghQMQM�*Nlj�NZXMQdgmi#HDY
� ��� 
���`�� � � y#Y �^yk� � @ � j�P'XMgzP'n;�mN.QZYSP�H*f y��^Y£�*yk� a.�zP��*QMNZQ��KJML=P'J�f;i^NZQ H;i�J�ghe�O;�hN,`
elNZH�J¹N(��a.NZO*JMgmi#H;Q.YDe �*�hJ�gha.V^aZ�hNCRT�;H;a,J�gmi�H=P����;H;grJ�Q.YoP'H;f n;XMP�H;abL�O*XMNZf*gma.JMgmi#HDs � i�X¹N��*P�e�`
O*�mN�Y �F9 � �58/9�aZi#�*�mf H*i�J�Qdi#�hj�N JML;N ~9i^i#�hN�P�H RTi#XMe �;�zP!RTi#X¹aZi#XdXMNZa,J�H;N.QMQ�i�R ����� 
��¹` � �
U?grJ�L;ghH�����L;i��;XMQ.YDP�Q¹XMN.Ooi�XdJ�N.f�gmH�i#�;X¹N�P'XM�mghNZX�U�i#XMc � � NZ�mN,j P�H;f�~�XdV�P'H7JZY�y��#�#���¶s=_SL;N
[^]�_9`IabL;N.abc�NZXC#"+5,/.F.uL=P�f JML;N	n\NZQdJ OoN.XdRTi#Xde P�H*aZN�Y��=H;f*gmH;{vP Q�P'JMgmQdR�V^ghH;{vP�QdQMgm{�H;e�N.H�J
RTi�X�N�P�abL n\NZH;abL*e P�Xdc ghHK�mNZQdQ9J�L;P�H ���!QMN.aZi#H;f*Q � gmH;f*NZNZfDY;�mN.QMQ�J�L;P�H���w*s£���!QMN.aZi#H*f;Qb�¶s=G�J

& V pao?oS¡£¢�§�Ã�§,¡¸Â³§¶¯%Â¸¥�ÄÇ¤�¬.²�Z?[?\?\']O^2_'_*) * `�+$f3-(d * d(cWh'k'dlf /)k(e�_ 12jWhD/�+�d À
' È §.¢�¥M®?¬,´�È�O ¼ «%§,¨YXb§�N,¥�Ã.¥F¤�¢�¡£¬,´�Ê À ��Ék§�Ã�§,¡¸Â³§¶¯%Â¸¥�ÄÇ¤�¬.² Z'[W\?\']g^2_?_-,.,B,Of.+b\ � -5f k C _(c�/a`*/'h)c -b[�_;/ /)k À
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U9P�Q�aZ�mi�QMNZ�rV!RTi#�m�hikU9N.f�n�V*6$8/9�:�;g<?>�J�L=P%J9Qdi#�hj�NZfK� �AgmH;QFJbP�H*aZNZQ�gmHl�mN.QMQ�JML=P�H	��� QdNZaZi�H;f;Q
NZP�abL Y P�H*f�XdN'&7�;ghXMNZf �hNZQMQ�JML=P�H ���!QMN.aZi#H*f;Q¹RTi�X�N�P�abL�i�R�J�L*N i'J�L;N.X�J�L;XdNZNAnoN.H;abL;e�P�XMc7Q.s
tuN�X�P'H	J�L;N�XdNZQdJ?i'R�JML;N [�]�_WO;XMi^aZN.f;�;XdNZQSRTi#X?���#� P�H;f ��Y ���#� QdNZaZi�H;f;Q}| i#H;N P�H;f	JIU�i
i�XMf;N.XMQ?i�R�e P�{�H;ghJM�;f;NCeli#XMN�J�L=P�H #"+5,�.0. s5DFE/;-G�HKP�H*f DFE/;5G ��U9N.XMNAJ�L;ghXMf�P�H;fKRTi#�;XFJ�L Y
XdNZQdOoN.a.J�grj#N.�hV#Y9n;�*JKa.i#�;�mf QMi#�rj#Nvi#H;�rV L=P��hR�JML;N�ghH;QdJ�P�H;aZN.Q	U?ghJML;gmH JML;N JMgmelN �mghe�grJ�i�R
��� QMN.aZi#H*f;QZs % >=<�� # ,���: P�H*f # ��� �$� � Qdi#�hj�NZf �0��P�H;f �/� gmH;QFJbP�H;a.NZQ.Y-XMN.QMO\NZa,J�ghj�NZ�rV#Y�ghH
����QdNZaZi�H;f;Q�RTi#X¹N�P'abL Y\RTi��m�mikU�NZf�n�V � �,��t U?grJ�L w#w�i�R-J�L;N noN.H;abL;e�P�XMc7QC�*H;f;NZXC���lQMNZa¶`
i�H;f;QZs _SL;N XMN.QdJ�i�R-JML;N [�]�_ O;Xdi�a.NZf;�*XMNZQ.YoghH;aZ�h�;f;ghH;{�~����CQZY=O\NZXFRTi#XMelNZf�QMgh{#H;g��=a�P�H�JM�hV
U�i#XdQMN�s=D$E/;5G ������� ghQ�Qd�mikU9N.X�J�L;P�HPDFE�;5G�H P'H;fPDFE�;5G ��n\NZaZP��;QdN!i�R3N(�^J�N.H;QMgrj#NlP�H=P��rV^QMgmQ
n\N.RTi�XMN�N�P'abL f;N.aZgmQdgmi#HDs
_SL;N¹yk�#�?n;�;{#{'VCj'P�XMgmP�H�J�Q�i�R;����� 
��¹` � �3` 1 �3`}����`I~��vP�XMN3P�j'P�gm�mP�n;�hN�P�Q�noN.H;abL;e�P�XMc

Qd�;ghJMN [*[;[7`F[^]�_�shy#s¸� � � NZ�mN,j\Y �����#��n �¶YoP'H;f�L=P�j#N noN.NZH��;QdNZf�RTi#X�[�]�_ N(��O\NZXdgmelNZH�J�Q�n7V
e�P�H�V�XMNZQdN�P�XdabL;NZXdQZsl
 V^H;aZN'Y-�,�����r� � �'�#�*y�� O;XMN.QMNZH�J¹J�L;N [^]�_9`IabL;N.abc�NZX � 	 8�� �������;Y=n;�*gm�hJ
i�H J�i#OKi'R�� Q?]�[*� P�H;fKn;P�QMN.f�i�HKXMNZQFJbP�XFJ�QSP'H;fKX�P�H*f;i#e n=P�abc�J�XMP�abc7gmH;{;s*_SL;N.V XMNZO\i#XFJ
JML=P'J � 	 8�� ������� J�i^i#c�������QMN.aZi#H*f;Q�J�i QMi#�rj#N�JML;N y��#� n*�;{#{�V�j'P�XMgmP�H�J�Q3i�R����3� 
���`�� �3`
1 �3`}����`I~�� i#H J�L*NZgmX aZi#elO;�*JMNZX.Y�U?L;gh�mNI#"+-,/.0. XdN'&7�;ghXMNZf �"��QMN.aZi#H*f;QZY�g�s¸N'shY�U9P�Q!P�O^`
O*XMi?��gme�P'J�N.�hV�w�s ��J�ghe�N.Q R�P�QdJMNZXZs �#P�H*QMQMN.H � �'�#�*y�� f;N.QMaZXdgmn\NZQ�P�O\i#gmH�JMNZXM�hNZQdQ�~9��� O=P'abc'P'{#N
JML=P'J�XMN)&^�*gmXMN.f	�mN.QMQ�e�N.e�i#XFV!J�L=P'H*# % DFDlj#N.XMQdgmi#H �^s£w*s¸� U?L*NZH	Xd�;H	i#H JML;N�n\NZH*abL;e P'XMc7Q
ghH�QM�;grJ�N�[;[;[osry#s¸� � � NZ�hN.j\Y=yk�#�#�#�,Y#a.i#H;QMghQdJMgmH;{Ai�R=����j�P'XMgzP'H7JMQ�i�R ����� 
��¹` � ��s � ghQ3~����
O;P�abc%P�{#N?U�P�Q��;O�JMi wAJ�ghe�N.Q�R�P�QdJMNZX3i#H	� i�RDJML;N�n\NZH*abL;e P'XMc7QZY^n;�*J�XMN)&^�*gmXMN.f a.i#e�O;P�X�P%`
n*�mN ��� � JMgmelN�RTi#XSJ�L*N XdNZQFJ�s � NAf;i^NZQ?H;i�J¹O;XdNZQdNZH�JCXdNZQM�*�hJ�QSRTi#X�JML;N e�i#XdN�abL=P��h�mNZH*{#gmH;{
y��#� n;�;{#{'V	j'P�XMgmP�H�J�QSi�R������ 
��¹` � �3` 1 �3`}����`I~���s
tqL;N.H5j#NZXdghR�V^gmH*{uJ�L*N aZi�XMXMN.a.J�j#NZXdQMghi#H5i�R � ��� 
���`�� �3` 1 �3`I����`}~9� � �;Y ���#w � @R�

j'P�XdgzP�n*�mNZQ.Y�P�H;f	�;y#Y ���"��aZ�zP'�;QMN.Qb�,Y 6$8/90:�;=<?> U9P�Q J�L;NlR�P�QdJMNZQdJ}|qXdN'&7�;gmXdgmH;{ ya� QMNZa.i#H;f;Q.Y
RTi��m�mikU�NZf n�VM#"+5,/.0. U?ghJMLl�#��QMN.aZi#H*f;QZs�~9���CQ-J�i^i#c ��Y£��w���QMN.aZi#H*f;Q � � NZ�hN.j P�H;f�~9XFV�P�H�JZY
�'�#�#���¶Y U?L*gm�mN � ���ht#| y'�KL;i#�;XdQ�P�H;fxw �le�ghH^��J�NZQ.sO# �,� ��� �\Y��,�ht��=Y ��� �$� �\Y�P�H;f �,� �$�,�
�*QMNZf gmH P¹eli^f;N�U?ghJ�L XMN.QdJ�P�XdJMQZY%X�P�H;f*i#e�gh��P'JMgmi#HDY�P�H;f XMN.aZ�;XdQMghj�N��hN�P�XdH;gmH*{¹f*gmf H;i�J �=H;gmQdL
ghH����lL;i#�;XdQZs
tuN JML;NZH a.i#elO=P�XMN.f #"+5,/.F.WP�H*f 6$8/90:�;=<?>pi#HpJML;N yk��� n;�*{#{�V � 
�G�t f*NZQMgh{#H;Q?�

#"+5,/.0.�U9P�QSnoN,JMJMNZX�ghH ��w aZP�QMN.Q'356$8/9�:0;=<?>KU9P�Q�R�P�QFJ�NZX9n7V	P'J��hN�P�QFJ?�#� QdNZa.i#H;f;Q?i#H	i�H;�hV
��noN.H;abL;e�P�XMc7QZs �=i#X #"+5,/.F. Y�J�L;N	elgmH*gme �;e J�gmelNlOoN.X n\NZH;abL;e�P�Xdc U9P�Q!w*s � QdNZaZi�H;f;Q
P'H;f�JML;N�e�P���gme �*e yk�#�*s � QdNZa.i#H;f;Q.Y;P�Q�aZi#elO=P�XdNZf�JMi P e�ghH;gme �*e�i�R��*s � QdNZa.i#H;f;QSP'H;f
P e�P���gme �;e i�R�ya��y�s ��QMN.aZi#H;f*Q RTi#X 6$8�9�:�;=<?>Ds�_SL;N	P�j�NZX�P'{#N�JMgmelN�U9P�Q w���s � QdNZaZi�H;f;Q
RTi�XM#/+5,/.0. Y�P'H;f �#w*s£�vQdNZaZi�H;f;Q�RTi�X 6�8/9�:�;=<W>os3_SL;N j�P'XMgzP%J�gmi�H;Q gmH JML;NKJ�gmelNZQ JMi �=H;f
P Q�P%J�gmQFR�V^gmH;{ P�QMQdgm{#H*e�N.H7JZYSg¦s N�srY�J�i f;N.JMNZa.J n;�;{�QZY¹a�P�HpnoNxN(��O;�mP�gmH*NZfpU?grJ�LqJ�L;NxR�P�a,J
JML=P'J JML;N QMghH;{#�mN i#X!e �;�rJ�gmO*�mNlNZXMXdi#XMQ�ghH Pxn*�;{#{�V f;NZQdgm{#H P��oNZa,JlPxf*g��oNZXMN.H�J�H^�*e noN.X
i'R�P�XdabL;ghJMNZa.JM�;X�P'�SQdJbP%J�N�NZ�mN.e�N.H�J�Q�P�H;f �*H;f;NZXlf;g��DN.XMNZH�J�aZi#H*f;ghJMgmi#H;Q JML=P�H J�L;N�NZXdXMi#XdQ
ghH P�H;i�JML;NZXAn;�;{�{�Vxf;NZQdgm{#HDs��AN.H;NZXMP��m�rV#YDN.XMXdi#XMQAJ�L=P%J P��DN.a.JARTN.U�NZX P�XMabL*ghJ�N.a.JM�;X�P���QFJbP'JMN
N.�mN.e�N.H7JMQ�P�H;f �;H;f;N.X�X�P�XdN�aZi#H*f;ghJMgmi#H;Q�P�XdN�L=P�Xdf;NZX-JMiCf;N,J�NZa,J�s#_SL*N¹[�]�_9`IabL;N.abc�N.XSDFE/;5G0H
f*gmfAH;i�J�aZi�e�O;�hN.JMN
�Si�R�J�L;N � 
�G�t n\NZH*abL;e P'XMc7Q-ghH w�Y£�#���¹QdNZaZi�H;f;QZs%_SL;N
� @ �KRTi#XMe �;�zP�Q
RTXdi#epj�NZXdg��=aZP'J�ghi#HAi�R�JML;N?yk�#�Sn;�;{�{�V�� 
�G�t f;NZQdgm{#H;Q�P�XdN3Pkj'P�gh�zP�n*�mN�P'Q�n\NZH*abL;e P'XMcCQd�;ghJMN
��
�G�t5`F[�]�_�sry#s¸� � � NZ�mN,j\Y ���#�#�'n �,s
_SL;N	a.i#XMXdNZa,J!����
�G�t5` 1 �3`}~9� L;P�f PP� @R�pRTi#Xde �;�zPKU?ghJML ����Y£�#��w j'P�XdgzP�n;�hNZQ.Y�P'H;f

y ���*Y ����� a.�zP��*QMNZQ.s #"+5,/.F. J�i^i#c �/��� QdNZa.i#H;f;Q	JMi O;XMikj�N�J�L;N �;H;Q�P%J�gmQ � P�n;gh�mgrJIV i�R�J�L=P%J
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RTi�XMe �;�mP*Y�U?L;gm�hN 6$8�9�:�;=<?>lXMN'&7�;ghXMN.f ������QMN.aZi#H;f*QZs7GIHlJML;NSi#Xdgm{#ghH=P��^N(��OoN.XMghe�N.H7JMQZY�~9���CQ
JMi�i�c	w*y#s � L;i#�;XdQ � � NZ�hN.j\Y\���#���#P��,s
tqL;gh�mNKO;XdNZO=P�XdgmH;{vJML;N7�=H=P���j�NZXMQdgmi#H i�R¹J�L;ghQ!O=P�O\NZX.Y�U9N��mNZP�XMH;N.f i'RCP�H*i�J�L;N.X�O;XMi'`

O*XMgmN,JbP�XFV [�]�_9`IabL;N.abc�N.X � � gh�zP�XdQMc7g�P�H;f � �DY����#�#�#�,Y\XMN.aZNZH�JM�hV�f*N.j#N.�mi#O\NZf P'JA[^V^H;i#O;QFV�Q.Y
GIH*a�srY�P�H;f P��hQMi�N��^J�NZH*f;gmH;{vJML;NKgmf;NZP�Q RTXdi#e #"+5,/.0.\s ��gh�zP�XdQMc7g9P'H;f � � � �'�#���#�AXMNZO\i#XFJ
JML=P'J JML;NZghX![�]�_ QMi��hj#N.X gmQ!��s � J�gmelNZQ R�P�QdJMNZX JML=P�H �F#"+-,/.0.5%���i�H J�L;Nvyk��� n;�;{#{'V QM�^`
O\NZXdQMaZP��zP�X�noN.H;abL;e�P�XMc7Q � [;[;[7`}[�]�_�shy�s£���¶Y w*s¸w�JMgmelNZQ�R�P'QdJ�N.XCi#H�JML;N	yk�#��n;�;{#{�V � 
�G�t
n\NZH*abL;e P'XMc7Q � � 
�G�t5`F[�]�_�sry#s¸���,Y�P�H;f�e�i�XMNSJ�L=P'HK� JMgmelNZQ�R�P�QdJMNZX3i#H JML;N��*H;Q�P'JMgmQ � P�n;�hN
� @R� gmH*QdJbP'H;aZN.Q�RTXMi�e a.i#XMXdNZa,JCf;N.QMgm{�H;Q � � ���-`��R@C[�]�_�sry#s¸���?JML=P'J�gmH;a.�m�;f;NAJ�L*N�� 
�G�t
O*XMi^aZNZQdQMi#X.s � ikU�N.j�NZXZY�U�N!RTi#�;H;f��F#"+-,/.0. JMiKnoN!Qd�mikU9N.XCJ�L=P'H u5#"+5,/.F. Y U?L;ghabLughQC�;QdNZf
ghH JML;gmQ O=P�O\NZX.s�t N�aZi#�;�hf H;i'J i#n�JbP�ghH ��gm�mP�XMQdc7g�P'H;f � �ON¸Q [�]�_9`IabL*NZabc�N.X!gmHui#XMf;N.X JMi
f*gmXMN.a.JM�hV	a.i#elO=P�XMN�grJ�U?ghJMLK#"+5,/.0. � g�s¸N'shY�u5#"+5,�.0.��?P�H;fA6$8�9�:�;=<?>Ds
�-gh{#�;XMN � aZi#elO=P�XdNZQ�#/+5,/.0. P'H;f ~����CQ i#H J�L;N�yk�#��n;�;{#{�V ��
�G�t f;NZQdgm{#H;Q.Y�QM�;abL

JML=P'J #"+-,/.0. gmQ¹N.j'P��h�=P'J�ghH;{�i#H;�rV i#H;N eli#H;i��mghJML;gma�aZi#XdXMNZa,J�H;N.QMQCa.XMgrJ�NZXdgmi#HDY;U?L;gm�hN ~9���CQ
N,j'P��m�=P%J�N�yk��U�N�P�c P�H;f QMgmelO;�hNZX a.i#XMXdNZa,J�H;N.QMQ a.XMgrJ�NZXdgzP ghH O=P�X�P'�m�mN.� � � NZ�hN.j\Y3���#�#��P���|
QdNZN [�N.a.JMgmi#H ��s�_SL;N P�QMQd�;e�O�J�gmi�HKgmQ9JML=P'JSJ�L*NZXMNAP'XMN�NZH*i#�;{#L aZi�e�O;��J�gmH*{ XMN.QMi#�;XdaZN.Q?RTi�X
O;P�X�P��h�mN.��XM�;H*Q�i�R�J�L;N j#N.XMg��;a�P'JMgmi#H J�i^i#� �0!$# � � NZ�hN.j P�H*f5~9XFV�P�H�J�Y9���#��y�n � J�L=P%J aZP�H
f*gmXMN.a.JM�hVu�;QMN�~����CQ.Y-gmH*QdJ�NZP�f i�R�Q�P�j^gmH;{vJ�L*N	RTi#XMe �*�zP ghH � @ � RTi#XMe�P'JZs�]�QlQdi�i�H P'Q
i�H;NKi�R?J�L;N.QMN O=P�XMP��m�hNZ��XM�;H;Q �;H;f;QlPvaZi#�;H�JMNZXMN��*P�e�O*�mN�Y�U9NKJ�N.XMelgmH=P%J�N JML;NKXMN.QdJ�Y P'H;f
a.i#H;Qdgmf;N.X J�L;NKelgmH;ghe �;e JMgmelNKP�Q J�L*N	j#NZXdg��=aZP'J�ghi#H J�ghe�N's-]�Q!QML;ikU?H Y�JML;NKf;g��oNZXdNZH;a.N
n\N.JIU�NZN.H ~����CQ P�H;f #/+5,/.0.xgmQA�;O JMi � i#XMf;N.XMQ i�R�e�P�{#H*ghJ��*f;N�s�GIH P f;g��DN.XMNZH�J noi^f*V
i'R�U�i#Xdc#|q~9i#�;H*f;NZf 1 i^f;NZ���9L*NZabc7gmH;{�| �9�zP'XMc�N'Y-�,�����r� � ���#�*yk�,Y;~ �dNZQMQdN�Y-�,�9���r� � ���#��y��,Y
P'H;f �9i#O*JIV�Y9�,�����r� � ���#�*y���P��mQdiKXMNZO\i#XFJCJ�L=P%J [�]�_9`IabL;N.abc�N.XMQ O\NZXFRTi#XMelNZfve �;abLun\N.JdJ�N.X
JML=P�H�~����CQ.s
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BDDs: 16 runs       
Chaff: 1 run        
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­�¡£²9¥M¢ ÄÇ¬,¤ ­¦��¥ È ¼�¼�» ¯%§,¢�¥d®�¥ Lk«�¥F¤¦¡¸²�¥F´Z­�¢ À

��� Á Ãb§¶¡£Â£§,¯�Â¸¥-ÄÇ¤¦¬,² [?\?\']O^2_'_-,.,.,Of /&/lfn]Wc + i -�/(\ad(i=f /)k(e�_ 1 -b[�h'j?jW_a`(d'j'\ ,�h)c0/lf ]'[?] À
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]�O*O;�hV^gmH*{�JML;NAQMa.XMgmO�J �F<<u � ��<a.�� � 1 P�X &7�;N.QF`F[^gm�hj'P*Y=���#�#���9ghH i#XMf;N.XSJ�ilP��m{�NZn;XMP�gmaZP��m�rV
QdgmelO;�mgrR�V�JML;N � @R��RTi#Xde �;�zPSRTi#X�i#H;N�i�R;J�L*N9n;�;{�{�V � 
�G�t f;NZQdgm{#H*Q-XMN)&7�;gmXdNZf eli#XMN J�L;P�H
� ��Y£���#�CQMN.aZi#H;f*QZY7U?L;gm�hN #"+-,/.0. J�i^i#c i#H;�hV y?�AQMN.aZi#H;f*Q�J�i �=H*f P�Q�P%J�gmQFR�V^gmH;{ P�QdQMgm{�H;e�N.H�J
U?grJ�L;i��*J�QdgmelO;�mg��=a�P%J�gmi�H;QZs=_SL;ghQ�ghQ�H;i�J�QM�*XMO;XdgmQMghH;{;Y\{#ghj�NZH JML=P'J�J�L;N n*�;{#{�VA� 
�G�t f;N¶`
Qdgm{#H*Q L=P'f � @ �pRTi�XMe �;�mP�QAi�R?�;O JMiv�/�^Y£�#����j'P�XMgmP�n;�hNZQZY�P'H;f �;O JMiP�0����Y£�#����a.�zP��;QdNZQ.s
]�H;i�JML;NZX QMgmelO;�hg��=N.XZY O;XdNZQdNZH�J�N.f n7V ~9XMP'RTe P'H � ���#�*y��¶Y�J�i^i#c ykw#� QMN.aZi#H;f*Q J�i O*XMi^aZNZQdQ
JML;NR� @ ��RTi#Xde �;�zP�Y�n;�*J3f;ghf�H;i�J QMO\NZN.f �;OI#"+5,�.0. s�t N¹P��hQMiCJMXMgmN.f!J�L;N 1 G�@ ��� L;NZ�;XdgmQ}`
JMgma � ]��hi#�;�¦Y��,�����r�mY=���#�*y���JML=P'J?�;QdNZQ�P!e�ghH�`Ia.�*JS�mghH;N�P'X�O;�zP'aZNZelNZH�J�P��h{#i#XMgrJ�L;e ghH�i�XMf;N.X
JMi�QdJ�P'J�gha�P��h�hV XMN.H=P�elN9J�L;NR� @R�vj'P�XdgzP�n*�mNZQ�gmH�PCU9PkV J�L=P'J�XMNZf*�;aZN.Q3JML;NSaZ�*JIU?ghf*J�L�i�R JML;N
RTi�XMe �;�mP*s 1 G�@����uJMi�i�c w*Y£���#wCQdNZa.i#H;f;Q.Y�P'H;f!J�L;NSXdNZQM�*�hJ�ghH;{ � @ ��RTi#Xde �;�mP�XMN)&^�*gmXMN.flP�H
P'�meli#QdJSf*i#�;n;�hNZf ��� � J�ghe�N�RTi#X¹P�QMi#�h�*J�ghi#H n7VK#"+5,�.0. s=�-gmH=P'�m�hV�Y^t P�H;{*Y��,�����r� � ���#�*y��
O*XMi#O\i#QMNAP'H;i�J�L*NZX?P��h{#i#XMgrJ�L;e RTi#XSa.i#elO;�*J�ghH;{�PM� @ � j'P�XMgmP�n;�hN�i#Xdf;NZXdgmH;{ JML=P'J?XMN.f;�;a.NZQ
JML;N¹aZ�*JIU?ghf*J�L s7_SL;N,VlX�P�H�ghJ3i#H�J�L;N�� QMP'J�ghQ�� P�n*�mNR� @ � gmH;QFJbP�H;a.NZQ3gmHlnoN.H;abL;e�P�XMc�Qd�;ghJMN
[*[;[osry#s£��P � � NZ�hN.j\Y-y��#�#���¦| RTi#Xde �;�zP'Q�{#N.H;NZXMP'J�N.fxgmH JML;N RTi#Xde P���j#N.XMg��=a�P'JMgmi#Hvi'R�n*�;{#{�V
j'P�XdgzP�H�JMQ�i�R ����� 
��¹` � ��s#_SL;N.gmX P��h{#i#XdghJ�L*e a.i#�;�hflH*i�J aZi#elO;�hN.J�N �;j#N¹i�R\J�L;NSghH;QdJ�P�H;aZN.Q
U?grJ�L;ghH PKJMgmelN!�mghe�grJCi�R�yk�*Y¸�#�#�KQMN.aZi#H*f;Q RTi#XANZP�abL Y�P�H;f QMi#�rj#N.fuJ�L*Nli'J�L;N.XARTi��;X P'R�J�N.X
eli#XdN	J�L=P�H ��Y ���#�vQMN.aZi#H*f;Q�JMi�JbP���s-GIH aZi#H�JMX�P�QFJ�YS#"+-,/.0. QMi��hj#N.QlJML;NZQdN �xgmH*QdJbP'H;aZN.Q�ghH
�'�AQdNZa.i#H;f;Q3J�i�J�P��¦s#_SL*NZXMN,RTi#XMN'Y*P%JMJ�N.e�O�J�Q�J�i O;XMN.O;XMi^aZN.QMQ � @ �vRTi#XMe �*�zP�Q�O;Xdgmi#X�JMi [^]�_9`
abL*NZabc7gmH;{�f;gmf H;i'JSV�ghNZ�hf�ghe�O*XMikj#N.e�N.H7JZs
� N.H;aZN'Y-n=P'QMNZf i#H N��*O\NZXdgmelNZH�J�QAU?ghJMLuJIU�i�n\NZH;abL;e�P�XdcvQM�;grJ�NZQ.Y�NZP�abL a.i#H;QMghQdJMgmH;{�i�R

i�H;N a.i#XMXdNZa.JCL;gm{#L^`I�mN,j#N.��O*XMi^aZNZQdQMi#XCP�H;f yk��� n;�;{#{'V�j'P�XdgzP�H�JMQ�i�R�JML;N QMP�e�N f;NZQdgm{#HDY\U�N
ghf;NZH�JMg��=N.f #/+5,/.0.vP�H;f 6$8/9�:0;=<?>uP�QCJML;N!e�i�QdJ�N(B�a.gmN.H7J [�]�_ O;XMi^aZN.f;�;XdNZQ�RTi#XCQdi#�hj^gmH*{
QMP'J�ghQ�� P'n;�mNC� @R�qghH;QdJ�P�H;a.NZQ {#NZH;N.X�P'JMNZf gmHvJ�L*N�RTi�XMe�P��-j#N.XMg��=a�P'JMgmi#Hxi�R�gmH*aZi#XdXMNZa,J O;XMi'`
a.NZQdQMi#XdQZY�U?ghJML 6�8/9�:�;=<W> n\NZghH;{KQMgh{#H;g��=a�P�H�JM�hV�R�P�QdJMNZXAi#Hx�;H;QMP'J�ghQ�� P�n*�mN ghH;QdJ�P�H;aZN.Q�RTXMi#e
RTi�XMe�P��;j#N.XMg��;a�P'JMgmi#H	i'R�J�L;N�aZi#XdXMNZa,JSf;N.QMgm{�H;QZs�]�Q9i�n;QMN.Xdj#N.f ghH i#�*X9N�P'XM�mghNZX U9i�XMc � � NZ�hN.j
P'H;f5~9XFV�P�H�JZY������*ykP��¶Y�J�L;N n;XMNZP�c�J�L;Xdi#�;{#L5i^aZa.�;XMXdNZf U?ghJ�L #"+-,/.0. Y�U?L;ghabL U9P�Q	eli#XMN
JML=P�H ��i#Xdf;NZXdQ i'R�e�P�{#H;grJ��;f;N!R�P�QFJ�N.X JML=P�HxJ�L;Nli�J�L*NZX [�]�_�QMi��hj#N.XMQ Pkj'P�gh�zP�n*�mN!P'JAJML;N
JMgmelN�s06$8/90:�;=<?>	U9P�QSaZXdN�P'JMNZf �zP%J�NZX�P�H;f	RT�*XdJ�L*NZX�f;N,j#N.�mi#O;Q�JML;NCghf;N�P�Q3RTXMi#e #"+5,�.0. Y;n;��J
ghQ-P¹O;XMi�O;XMghN.JbP'XdV [�]�_ QMi��hj#N.X�JML=P'J�ghQ�H*i�J�O;�*n;�mghaZ�hV�Pkj'P�gh�zP�n*�mN�s % % � ikU f;iCQM�*abL!OoikU�NZXdRT�*�
[^]�_9`IabL;N.abc�NZXdQ9abL=P'H;{#N�J�L*N�RTXMi#H�J�ghNZX�i'RoO\i#QdQMgmn*gm�mgrJ�ghNZQ��9_SL*N¹XdNZQFJ i�R J�L;NSO=P'OoN.X�N(�*P�elgmH;N.Q
U9P�V^Q?JMi!gmH;a.XMNZP�QMNCJML;N�O;XMi^f;�;a,J�grj�grJIV ghHKe�ghaZXdi#O;XMi^aZN.QMQdi#X9RTi#Xde P�� j#N.XMg��=a�P'JMgmi#HKn�V �;QMghH;{
#"+5,/.0.KP�H;f 6$8�9�:�;=<?>�P'Q�J�L;NAn=P�abc#`�NZH;f�[�]�_ O;Xdi�a.NZf;�*XMNZQ.s
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tqL*NZH JMX�P�H;Qd�zP'JMgmH;{!JML;N � � � 1 aZi�XMXMN.a.JMH;NZQdQCRTi#XMe �*�zP J�i P�H N)&^�*ghj'P��mN.H�JC~9i^i#�hN�P�H RTi#XF`
e �;�zP*Y^U9N a�P'H P'O;O;�hV J�L;N�RTi#�h�mikU?gmH;{ JIU9ilQdJMXM�;a,J��;XMP�� j'P�XMgmP'J�ghi#H;Q��

��� Ð�Ï04��2Ï 1�� /.Ñ/Î�������� 3���� 1� �/�Ð�Î������.Í"! GIH NZ�hgmelgmH=P'JMgmH;{ � �-Q P�H*f ��� Q P�H;f NZH^`
RTi#XMa.gmH;{¹RT�;H;a.JMgmi#H;P��7aZi#H;QdgmQFJ�NZH*a.V U?ghJ�L H;NZQFJ�N.f ������Q � QdNZN?[^NZa.JMgmi#H ��s£�#�,YkJ�L*N�J�XMP�H;Q}`
�zP'JMgmi#H P��h{#i#XdghJ�L*e ghH7JMXMi^f;�;a.NZQ?N'&7�=P'JMgmi#H*Q¹n\N.JIU�NZN.HvP�Xd{#�;elNZH�J?J�NZXde�Q?ghH�i�XMf;N.X?JMi
aZi#H�J�Xdi#��JML;N	H;N.QdJMNZf �����CQZs-]��hJML;i#�;{#L QM�;abL N'&7�=P%J�gmi�H;Q P�XdN	gmelO;�hgmaZgrJ��rV H;N.{�P'JMNZf
RTi#X�JML;NCa�P'QMNCU?L;N.H JML;N.V�QMN.�mN.a.JSJ�L*NCNZ�hQMN,`¦J�N.XMe i�R�i#H;NCi'R�J�L;N.QMN�H;N.QdJ�N.f5������Q.Y�U�N
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a�P�H QdJMgm�h�\JMXMN�P%J�J�L;N.e P�Q9O�`IN)&^�;P'J�ghi#H;QSP�QS�hi#H;{!P'Q�N�P�abL�i�R�JML;NZghXSP�XM{��;e�N.H�J�J�N.XMelQ
L=P�Q�i�H;�hVKO^`�J�N.XMe j'P�XdgzP�n;�hNZQ?gmH�ghJMQ?QM�;O;O\i#XFJ � � N.�mN,j�P�H;f�~�XdV�P'H7JZY�y��#�#��� � ~9XFV�P�H�J�Y
�AN.XMe�P�H Y^P�H;f*� N.�mN.j\Y*���#�*yk�,s7_SL;gmQ�XMN.QM�;�rJ�Q�ghH XMN.O;�zP'aZgmH*{ J�L*N�� ��Q�P�H;f*����Q9U?ghJML
�mi^i#c7�;OuJ�P�n;�mN.Q JML=P'J e�P�O NZP�abL �;H;g�&7�;N�a.i#e n;ghH=P'JMgmi#H i�R�QFV^e noi��mgma�N��*O*XMNZQdQMghi#H;Q
P'J�J�L;N!ghH;O;�*JMQCi�R3J�L;NM�R�-QCi#X ����QCJ�i�P	aZi#XdXMN.QMO\i#H;f;ghH;{ H;N.U J�N.XMe j'P�XdgzP�n*�mN i�X
~9i�i��mN�P'H j�P'XMgzP'n;�mN'Y'XdNZQMO\NZa,J�grj#NZ�rV#Y#RTi#X�J�L;NSi#��J�O;�*J�j'P��h�;N�s'_SL;N?NZ�hgmelgmH=P'JMgmi#HAi�Rg� ��Q
P�H;f7��� Q9gmQ3f;i#H;N�XMNZa.�;XMQdghj�NZ�hV�Y*QFJbP�XFJ�gmH*{ RTXMi�e�J�L;N��mN�P�j�NZQ�i�RDJ�L;N�� �R� 1 aZi�XMXMN.a.JF`
H;NZQdQ9RTi#XMe �;�zP*s�_SL*NZH Y^U?L;NZHKP'HKP�O;O;�hgmaZP'J�ghi#H�i�R�P�H � �ui�X ��� ghQ9N.�mgmelgmH;P'J�N.f Y'JML;N
N(��O;XMN.QMQdgmi#H;Q�RTi#X?ghJ�Q?ghH;O;�*J?J�N.XMelQSU?gm�m��a.i#H;QdgmQdJ¹i�R-i#H;�rVKH;NZQFJ�N.f ������Q¹JML=P'J¹QMN.�mNZa,J
i#H;N�RTXMi�e�PCQMN,J3i�R\QM�;O;O\i#XFJ�gmH*{CJ�NZXde j'P�XdgzP�n;�hNZQ.s�G�R J�L;NSJMNZXMelQ�i#H�n\i�J�L!Qdgmf;N.Q i�RoP�H
N'&7�=P'JMgmi#HlL=P�j#N¹f;gmQ �di#gmH�J Qd�;O;O\i#XdJMQ�i�RoO�`¦J�NZXde�j'P�XMgmP�n;�mN.QZY%J�L;N.H�J�L*N?JIU�i a.i#elO=P�XMN.f
J�NZXde�Q U?gm�h�;H;i�J3n\N�N)&7�=P�� �;H;f;N.X�PAe Pa�*ghe P'�m�hV f;grj#N.XMQMN¹gmH�JMNZXMO*XMN.J�P'J�ghi#H Y7P�H*flJML;NZghX
N'&7�=P'JMgmi#H aZP�H n\N	XMN.O;�zP'aZNZfuU?ghJ�LuJ�L;N�aZi#H;QFJbP�H�J 3 Ð!4£Í?1 s�_SL;ghQ gmQ f;i#H;N�gmH JML;NI��`
H=P�� QdJMNZO i�R�J�L;N�J�XMP�H;Qd�zP'JMgmi#H P��h{#i#XMgrJ�L;e � � N.�mN.j P'H;f ~9XFV�P�H�JZY�yk���#���,s � ikU9N,j#N.XZY
P�HvN�P�Xd�hV�XMN.f;�;a,J�gmi�Hvi�R QM�;abL N'&7�=P%J�gmi�H;Q�U?gm�h��XMNZQd�;�hJCgmHvP f*g��oNZXMN.H�J � n;��J�N'&7�;grj�P�`
�mNZH�Jb��QdJMXM�;a,J��;XdN!i�R J�L;N!~�i�i#�hN�P�H aZi#XdXMNZa,J�H;N.QMQ�RTi#Xde �;�zP�Y\g�s¸N'shYogmHvP	f*g��oNZXMN.H�J � n;��J
N'&7�;ghj'P��hNZH�J¶� � @R� RTi�XMe �;�mP J�i�n\N N,j'P��m�=P%J�NZf n�V [�]�_9`�abL;NZabc'NZXMQ.s
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 ÊFÑ
� 1�Ï � Ð � � Ñ � ��Í�Î�ÏzÐ � �øÎzÍ"! ��QdgmH;{5]�abc�N.XMe�P�H;H
aZi#H;QFJ�XMP�gmH�J�Q � ]�abc�N.XMe�P�H;H Y7yk�����7�DJ�i¹NZH*RTi#XdaZN J�L;N�RT�;H*a.J�ghi#H=P���a.i#H;QdgmQdJMNZH;a,V i�R;N.�mgme!`
gmH=P'JMNZf7�R�-Q�P'H;fA����QZY*P�Q9f*gmQMa.�;QMQdNZf gmHK[�NZa,J�gmi�H ��s£��Y^V^ghNZ�mf*Q9P H*NZ{�P'JMNZfKN)&^�;P'J�ghi#H
RTi#XSJ�L;N H;N.U j�P'XMgzP'n;�mN.QZY�" % P�H;f "
XkY;J�L=P'J¹XdNZO;�mP�aZNAJ�L;N i#Xdgm{#ghH=P��O�R� i�XR��� P�O;O;�hgr`
a�P'JMgmi#H;Q?�
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_SL;NCH;N.{�P'J�N.f	N'&7�=P%J�gmi�H RTi#X J�L;N�H;N.Uqj'P�XMgmP�n;�hNZQ " % P�H;f�"
X�elN�P�H;Q3J�L=P%J�JML;N.V�a�P�H^`H;i�J noN�O�`¦J�N.XMelQ}|qQdi#elN.J�L*gmH;{	JML=P'J�U�NlU9P�H�JAJ�i�P�j#i#ghfughH i�XMf;N.XAJMi N(��O;�mi�ghJCJML;N
aZi#elO;�*J�P'J�ghi#H=P�� N)Bla.gmNZH*a.Vui�R¹��i#QdghJMghj#N � &^�;P��mgrJIV#s�_SL;NZXdN.RTi#XdN�Y�]�abc�NZXde P'H;H aZi#H^`
QdJ�XMP�gmH�JMQ�QdL;i#�;�hf H;i�J�n\N �;QdNZf JMi NZ�hgmelgmH=P%J�N �R�-Q¹U?L*i#QMN XdNZQd�;�hJMQ�P�O*OoNZP�X�i�H;�hV ghH
Ooi#QdghJMghj#N N'&7�=P'JMgmi#H*QZs � ikU9N,j#N.XZY�]�abc'NZXde P�H*H a.i#H;QFJ�X�P'gmH�J�Q�a�P�Hvn\N �;QdNZfvJ�i�NZ�hgmelgr`
H=P'J�N ��� QI| JML;NZH�J�L;NAH;N.{�P'J�N.f N)&7�=P'J�ghi#H;QSU?gm�h�Dn\NAi�j�NZX�~9i^i#�mNZP�H	j'P�XMgmP�n;�mN.QZY=P'H;f
J�L=P'J ghQ	H;i�JKP O;XMi#n*�mNZe U?L;N.Hp�;QdgmH;{ ��i#QMgrJ�grj#Nx� &7�=P��mgrJIV#s � NZH*aZN�YS]�abc�N.XMe�P�H;H
aZi#H;QFJ�XMP�gmH�J�Q?aZP�H n\NA�;QMN.f ghH;QdJMN�P�f i�R�H;NZQFJ�N.f �����CQSJ�i�NZ�hgmelgmH=P'JMN���� Q.s

GIH�i#XMf;N.XSJ�i�N(��O;�hi#ghJ�JML;N P�n\i�j�NAQdJ�Xd�;a.JM�;X�P'� j�P'XMgzP%J�gmi�H;QZY^U9N a�P�H Xd�;H O;P�X�P��h�mN.�DaZi�O;gmN.Q
i'R-J�L*N RTi#Xde P'� j#NZXdg��=aZP'J�ghi#H J�i^i#� �=ikUAYDP'�m��i�R�J�L;N.e P'O;O;�mghNZfKJ�ilJ�L;N Q�P'e�N f;NZQdgm{#HDYoP'H;f
NZP�abL �;QdgmH;{ Puf;g��oNZXdNZH�JKQdJMXM�;a,J��;XMP���j'P�XdgzP'JMgmi#H i#X	a.i#e n;ghH=P'JMgmi#H J�L;N.XMN.i�R}s9_SL;N.H Y�i#H*N
QMP'J�ghQdR�V^gmH*{ P�QdQMgh{#H;elNZH�J ghQANZH;i#�*{#L J�i�f;N,J�NZa,J!P�n;�;{;Y�g¦s N�srY�U9NlJbP�c'N�JML;N elgmH;ghe �;e i�R
JML;NAXM�;HKJMgmelNZQ?P�QSJ�L*NAJMgmelN�J�i �=H*f�JML;NAn;�;{;s
]�Q _-P�n*�mNK��QML;ikU?QZY�U?L;NZH NZP�abL i�R #/+5,/.0. P'H;f 6$8�9�:�;=<?> U9P�Q �;QdNZf gmH ��O=P�XMP��m�hNZ�

Xd�;H;QI| y n;P�QMN XM�;H U?grJ�L;i��*J�QFJ�Xd�;a.JM�;X�P���j'P�XMgmP'J�ghi#H;Q¹P�H;f w XM�*H;Q�U?grJ�L Qd�;abL�j'P�XMgmP'J�ghi#H;Q
� g¦s N�srY n=P�QMN'Y � QAYo] ��YD�SQ��C] ��Y P�Q�N(��O;�mP�gmH;N.f�gmH�J�L;N JbP�n*�mNk�¦| JML;N P�j�NZX�P'{#N J�ghe�NAU9P�Q
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XdNZf;�*aZNZf n�VKP R�P'a.J�i�X�i�R-�k| RTXdi#e w���s � J�iKy'�;s �!QdNZa.i#H;f;Q�RTi#X #/+5,/.0. Y P�H;f	RTXMi�e ��w�s£� JMi
�'�*s£w QMN.aZi#H;f*Q�RTi#X 6$8/9�:�;g<?>os [�ghe�gh�zP�Xd�hV�Y%JML;NCe�P���gme �;e J�gmelN?U�P�Q9XMNZf*�;aZN.fKn7V P R�P'a.J�i�X
i'R���s ��RTi�X�n\i�J�L�JMi�i#�hQ}|5RTXMi#e yk���*s ��J�i ���;s¸� QdNZaZi�H;f;Q�RTi#X #"+5,/.F. Y�P'H;f�RTXMi#e ya��y�s � JMi
�#��s£�xQMN.aZi#H*f;Q RTi#XM6$8/90:�;=<?>os�tuN P��hQMi X�P�H #"+-,/.0. U?ghJML5wxO=P�X�P'e�N,J�NZX�j'P�XMgmP'J�ghi#H;Q!ghH
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21UÍ � Ð!4+4 � ��� � Ð � � 1���Ñ � � � � ��! ��j�NZXdV {%`�J�N.XMe j'P�XdgzP�n*�mN�ghQ¹P�QMQdgm{#H;N.f P!QdN.J¹i�R
aZi#H;QFJbP�H�JMQ�J�L;P'J ghJ aZP�H�J�P�c�N?i#HlgmH�PCU�P�V!J�L;P'J�P��m�hi�U?Q�grJ�J�i noN?N.ghJ�L*NZX N'&7�=P��=JMi i�X
f;g��oNZXdNZH�J�RTXMi#e P�H�Vvi�JML;NZX�{'`¦J�N.XMe j�P'XMgzP'n;�mN U?grJ�L�U?L;ghabLugrJCaZP�Hun\N J�XMP�H;QdghJ�grj#N.�hV
aZi#elO=P�XdNZf RTi#X?N'&7�=P��hghJIV � ��H^�*NZ�mg�Y-�,�����r�mY�y��#�#���¦|qQMN.N �-gm{#�*XMNA�*s¸P0�^f s*G�R-J�L*NZXMN P�XdN
� a.i#H;QFJbP�H�J�QlgmH JML;N QMN.JlRTi#X�Pv{'`¦J�NZXde j'P�XMgmP�n;�hN�Y�JML;i#QdN�aZP�H noN gmH*f;N(��NZf U?ghJML
��	�
 �<X � � ���!H;N,U ~9i^i#�mNZP�HKj�P'XMgzP'n;�mN.Q?JML=P'J¹U?gm�h��noN �;QMN.f J�i�aZi#H�JMXMi#��H;N.QdJ�N.f ������Q
QMNZ�hNZa,J�gmH*{AP�e P'O;O;gmH*{�i�R J�L*N�{'`�JMNZXde j'P�XdgzP�n;�hN3JMi�PCaZi�H;QdJ�P�H�J�gmH JML;NSQMN,JF| QMNZN ��gm{'`
�;XMN���s¸N's��=i#X3N(�*P�elO;�mN'Y7{'`�JMNZXMe j'P�XdgzP�n;�hN ��X�ghQ�P�QdQMgh{#H;NZf	P QMN,J�i�R�JML;XMN.NCaZi#H*QdJbP'H7JMQ

 " % Y�"
XkY�" ��� ghH ��gm{#�;XdN��*s f Y=QMi�J�L;P'J?U9N a�P�H�gmH�JMXMi^f;�;aZNCJIU�i ghH;f;N��*ghH;{!j'P�XMgmP�n;�mN.QZY
� X % P�H;f � X XkY�P�H;f RTi�XMe�J�L*NCN(��O;XdNZQMQdgmi#H �-��� � � X % �!" % �
����� � � X X �!"
X��!" � �d� J�L;P'J�U?gh�m�noN��*QMNZf JMi XMNZO*�zP�a.N ��XZs9_SL;N.H Y9JIU�i {'`�JMNZXMe j'P�XMgmP�n;�hNZQ�U?gm�m�¹n\N�N'&7�=P���ghRCJML;NZghX
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gmH;f;N���gmH;{�j'P�XdgzP�n;�hNZQ QMgme �;�hJ�P�H;NZi��;QM�rVuQdNZ�hNZa.J!JML;N	QMP�e�N aZi#ele�i�H aZi#H*QdJbP'H7J}|qQdNZN
�-gm{#�*XMN���s R}s � N.H;aZN'Y#{'`�JMNZXde j'P�XdgzP�n*�mNZQ�gmH P�a.V^aZ�hN�a�P'H!noN�N)&7�=P��*grR;J�L*N.V Qdgme �*�hJbP'H;N,`
i#�;QM�rVAN.j'P��h�=P'J�N J�i¹J�L;N3Q�P'e�N3aZi#eleli#H a.i#H;QFJbP�H�J�Y%QMi�J�L=P'J�J�XMP�H;QdghJ�grj^ghJIV�i�R*N'&7�=P��hghJIV
gmQAP��*JMi#e�P'J�gha�P��h�hVKN.H*RTi#XMa.NZf gmH�JML;gmQCN.H;aZi^f;ghH;{;s��CN.OoN.H;f;gmH*{Ki#HvJ�L;N!QFJ�XM�*a.J��*XMN�i�R
J�L;N?N'&7�=P'�mghJIV aZi�e�O=P'XMgmQdi#H!{#XMP�O;L Y�JML;NSQMe�P��h�r`If*i#e P'gmH NZH;a.i�f;ghH;{�elgm{#L�J�ghH7JMXMi^f;�;a.N
RTN.U�NZXAO;XMghe P'XdV ~9i^i#�mNZP�H�j'P�XMgmP�n;�mN.Q�JML=P�HvJ�L;N^��� � NZH*aZi^f;gmH;{*s _SL=P'J�U�i#�;�hfve�NZP�H
P QMe�P��h�mNZX�QdN�P�XdabL QMO=P'aZN�s � ikU�N.j�NZXZY�H;ikU e P'H7Vx{%`IN'&7�=P%J�gmi�H;Q U?gh�m��{#N,J XdNZO;�mP�aZN.f
n7V	P!~9i^i#�mNZP�H RTi#Xde �;�zPk|WPAf;gmQ �d�;H;a.JMgmi#HKi'R�aZi#H��d�*H;a.JMQZY=N�P'abL�a.i#H;QdgmQdJMgmH;{ i�R�e P�H�V
~9i�i��mN�P'H j'P�XMgmP�n;�hNZQ?i#X�JML;NZghX�a.i#elO;�mN.e�N.H7JMQZYoP�H;f�N.H;aZi^f;ghH;{�JML;N O\i#QMQdgmn;gh�mgrJIV	J�L=P%J
JIU9i {'`�JMNZXMe j'P�XMgmP�n;�mN.Q�N.j'P��h�=P'J�N JMiKJ�L;N�Q�P'e�N�aZi�e�eli#HvaZi�H;QdJ�P�H�J�s�GIHua.i#H�J�XMP�QdJZY
gmH JML;N���� � N.H;aZi^f;gmH*{;Y\P {'`IN)&7�=P'J�ghi#H�P'�hU9PkV^Q�{#N.JMQ�XMN.O;�zP'aZNZf n7V P�QdgmH;{��mN ~9i�i��mN�P'H
j�P'XMgzP'n;�mN's

tuNKaZi#elO=P�XdNZf J�L;N	JIU�ixNZH;a.i�f*gmH;{#Q!i�H J�L;Nvyk����n;�;{#{�V	� 
�G�t f;NZQdgm{#H;QI|qQdNZN _-P�`
n*�mN�w�s%tqL;N.H��;QMghH;{ #"+-,/.0. U?grJ�L!P�QMgmH*{#�mN�XM�;H i'R\JML;N�JMi�i�� �=ikUAY�JML;N ��� ��NZH*aZi^f;gmH;{ � �;QdNZf
RTi�X JML;N N��*O\NZXdgmelNZH�J�Q noN,RTi#XMN�J�L*gmQ QdNZa,J�gmi�H �AXdNZQd�;�hJMNZf ghH w�JMgmelNZQAR�P�QdJMNZX f;N.JMNZa.JMgmi#Hui�R
n*�;{#Q}|5J�L;NAe�P���gme �*e P�H;f P�j#N.X�P�{#NAJ�ghe�N.Q�U9N.XMNlyk�#�*s �lP�H;f w���s � QMNZa.i#H;f;Q.Yoa.i#elO=P�XMN.f
JMi��'�"�;s¸��P�H*f yk�#��s �¹QMN.aZi#H;f*Q�U?ghJML JML;N9Qde P'�m�r`�f;i#e�P�gmH�NZH;a.i�f*gmH;{;s��9i�H;QdJMX�P�ghH7JMQ�RTi�X�JMX�P�H�`
QdghJMghj^ghJIV�i'R N'&7�=P��hghJIV�U�NZXMN9gmH;a.�m�;f;N.f U?L;N.H!�;QMghH;{�JML;N ����� NZH*aZi^f;gmH;{*s�tqL*NZH RTi#�;X�O=P�XMP��m�hNZ�
Xd�;H;Q-U?grJ�L QFJ�Xd�;a.JM�;X�P��^j'P�XMgmP'J�ghi#H;Q�U9N.XMNSNZelO;�hi�V�NZf � n=P�QMN'Y#� QAY�] ��Y#� Q��C] � |qQMN.N�[�NZa¶`
JMgmi#H	�#�¶Y�J�L;NY�����!NZH;a.i�f*gmH;{ U�P'Q P�{�P'gmHvR�P�QdJMNZXI|WP'J �mNZP�QdJ ��s �KJMgmelNZQI| U?ghJMLxe P���ghe �;e
P'H;f	P�j#N.X�P�{�N�J�ghe�N.Q3i'R ���;s¸� P�H*f�y?�;s � QdNZa.i#H;f;Q.Y;aZi#elO=P�XdNZflJ�i w�w#�*s � P�H;f w���s£� QdNZaZi�H;f;Q
U?grJ�LvJ�L*NlQde P'�m�r`�f;i#e�P�gmH�NZH*aZi^f;gmH;{*sO6$8�9�:�;=<?>xU�P�QAQdgmelgm�zP'XM�hVKR�P'QdJ�N.X�U?ghJ�LvJML;N ����� NZH^`
a.i�f*gmH;{;s �-gh{#�;XdN�y�� QML;ikU?Q!P f;N.J�P�gm�hNZf O;�mi�J i�R 6$8/90:�;=<?>=N¸Q!O\NZXFRTi#XMe�P�H;a.N i#H i�H;N Xd�;H
U?grJ�L N�P�abL NZH;a.i�f;ghH;{%|5J�L;N5�����KNZH;a.i�f*gmH;{ XMN.QM�;�rJ�NZf gmH R�P�QdJMNZXlf;N.JMNZa.JMgmi#H i�R�n;�*{#QlRTi�X
� �!i'R�JML;N�yk�#�!f;NZQdgm{#H*QZs
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tqL;N.H j�NZXdghR�V^gmH;{ J�L;N	a.i#XMXdNZa,J���� 
�G�t5` 1 �3`}~���Y�JML;N ������NZH;a.i�f*gmH;{vXdN'&7�;gmXdNZf eli#XMN
JML=P�H JIU?ghaZNKP'Q e�P�H�V O;Xdgme�P�XdV ~�i�i#�hN�P�H j'P�XMgmP�n;�mN.Q P'Q J�L;N�QMe�P��m�Ç`If;i�e P�ghHvNZH;a.i�f*gmH;{;Y
n*�*J L=P'�hR�JML;N7��� � JMgmelNlRTi#X [�]�_9`�abL;NZabc7gmH*{xU?grJ�L #/+5,/.0.�|p��Y¸�*ya� O;Xdgme�P�XdVv~9i�i��mN�P'H
j'P�XdgzP�n*�mNZQ � ��Y£w/��w i'R J�L;N.e noN.gmH;{ ������j'P�XMgmP�n;�mN.Qb��P�H;f��/���AQMN.aZi#H;f*Q�i�R ��� �WJMgmelN�Y�a.i#e�`
O;P�XMN.f U?grJ�L y#YhyW�#� O*XMgme�P�XFVv~9i^i#�mNZP�Hvj'P�XMgmP�n;�mN.Q � �#��� i'R9J�L*NZe n\NZgmH*{ ghH;f;N(��ghH;{�j'P�Xdgr`
P'n;�mN.Qb��P�H;f�y#Y � ���CQdNZaZi�H;f;Q3i�R ��� � J�ghe�N9U?grJ�L!J�L*N¹Qde P'�m�r`�f;i#e�P�gmH NZH*aZi^f;gmH;{*s/6$8�9�:�;=<?>
JMi�i�cK�#���!QdNZa.i#H;f;Q?U?ghJML JML;N ������N.H;aZi^f;gmH*{;Y;n;�*J �;y�� QMNZa.i#H;f;Q¹U?ghJML JML;N�QMe�P��h�r`If*i#e P'gmH
N.H;aZi^f;ghH;{;s9]�{�P�ghH Y�a.i#H;QFJ�X�P'gmH�J�Q	RTi#X�J�X�P'H;QMgrJ�ghj^grJIV i'R N)&^�;P��mgrJIV U�NZXdN ghH;aZ�h�;f;N.f gmH JML;N
RTi�XMe �;�mP {#N.H;NZXMP'J�N.f U?ghJMLKJ�L;N ������N.H;aZi^f;ghH;{;s
tuN�P'�mQMi�a.i#elO=P�XMN.f J�L;NSJIU�iANZH;a.i�f;ghH;{#Q�i#H�a.i#XMXdNZa.J3f;N.QMgh{#H;Q�J�L;P'J f;iAXMN)&^�*gmXMN�JMX�P�H*QMgr`

JMghj^ghJIVCi�R;N)&^�;P��mgrJIV�RTi#X�J�L;N.gmX�aZi#XdXMNZa,J�H;N.QMQ�O*XMi^i�RTQ}| QM�;O\NZXdQMa�P'�zP�X�O;Xdi�a.NZQMQdi#XMQ�U?ghJ�L i#�*JF`Ii�Rz`
i�XMf;N.X-N(��N.aZ�*JMgmi#H JML=P'J�aZP�H N��*N.aZ�*JMN?XMNZ{�gmQdJMNZX}`IXMN.{#gmQFJ�N.XZY%P�H;f �hi�P�f gmH;QFJ�XM�*a.J�ghi#H;Q.s�~9N.a�P��*QMN
ghH;QdJMXM�;a,J�ghi#H;QCP'XMN f;ghQMO=P%J�abL;N.fxU?L*NZHvJ�L;N,V�f;iKH*i�J�L=P�j#N tuXMgrJ�N¶`I]�R�JMNZX}`�tuXMghJMN � gmHvP'f;f;gr`
JMgmi#H JMi tuXMgrJ�N,`�]�R�JMNZXF` Q¹NZP�f P�H;f Q¹NZP�f�`�]�R�J�N.XF`¦t XdghJ�N�� f;NZO\NZH*f;NZH;a.gmN.Q ��� NZH;H*NZQMQFV5P'H;f
��P'JMJMNZXdQMi#H Y-���#�#�#��i#H ghH;QdJMXM�;a,J�ghi#H;QAJ�L=P'J P�XdN�NZP�XM�hgmN.X ghH JML;NlO;XMi#{�X�P�e i#Xdf;NZX n;�*J P�XdN
QFJbP��h�mN.f f;�;N J�iKf=P'J�P f;N.OoN.H;f;NZH*aZgmN.QZY JMX�P�H;QdghJMghj^ghJIV i�R N)&7�=P��mgrJIV�gmQ�XdN'&7�;ghXMNZfvghH�O;Xdi�j^ghH;{
JML;N N'&7�=P��hghJIV i�R�JML;N��;H=P���QdJbP%J�NZQ�i�R�JML;N Q?NZ{�gmQdJMNZXR�-gm�hNAXMN�P'abL;NZfxP'R�JMNZX?J�L;N gmelO;�mN.e�N.H�`
J�P'J�ghi#H P�H;f J�L*N QdOoN.aZg��=a�P'JMgmi#H Qdgmf;N.Q¹i'R�JML;NAaZi#ele �*J�P'J�grj#NCa.i#XMXdNZa.JMH;NZQdQ�f;gmP�{#XMP�e s
]�Q�QML;ikU?H5ghH _�P�n;�hN �*Y JML;N�QMe�P��m�Ç`If;i#e�P�ghH NZH;a.i�f*gmH;{ugmH�J�Xdi�f;�*aZNZQ�RTN.U�NZX�O;XMghe P'XdV

~�i�i#�hN�P�Hvj'P�XdgzP�n;�hNZQI|qi#H;N RTi��;XdJMLui�R�J�L;i�QMNlXMN'&7�;ghXMN.f n�VxJ�L;NY����� NZH*aZi^f;gmH;{ RTi#X�J�L*N �%`
U?ghf;N f;NZQdgm{#H7|qn;�*J�XMN.QM�;�rJ�Q�gmH P�O;O;Xdi?�*ghe P%J�NZ�rV �����pe�i�XMN � @ � j�P'XMgzP'n;�mN.QZYkP�H*f yk�0�������
eli#XdN � @ � a.�zP��*QMNZQ.Y=P�H;fKJML^�*QSgmH	�hi#H;{#N.X ��� � J�ghe�N.Q�U?ghJMLKNZgrJ�L;N.X?[�]�_9`IabL*NZabc�N.X}| QMNZN
_�P�n;�hN7��s 6$8/90:�;=<?> U9P�Q�P�H i�XMf;N.X i�R?e�P�{#H;grJ��;f;N�R�P�QFJ�NZX J�L=P'H #/+5,/.0. i#HuJ�L;N*�%`bY ��`bY
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P'H;f �%`¦U?gmf;N�f;NZQdgm{#H*QZY9f*�;N J�i 6�8/9�:�;=<W>=N QKL;NZ�*XMgmQFJ�ghaZQ JML=P'JKP'XMN �;H;N,`¦J��;H;N.f5RTi#X7� @R�
RTi�XMe �;�mP�Q?f;NZXdghj�NZf�RTXMi�e f*NZNZO*�hV H;NZQFJ�NZfxN��*O*XMNZQdQMghi#H;Q � ��i#�hf;noN.XM{;Y\�'�#���#�¦| J�L*N a�P'QMN ghH
JML;NZQdN?noN.H;abL;e�P�XMc7QZs�_SL*N � @ ��RTi#XMe �;�zP�Q�RTXMi#e J�L;NSi��*Jd`�i�Rz`Ii#Xdf;NZX�O;XMi^aZN.QMQdi#XMQ�P�XMN�Pkj'P�gh�r`
P'n;�mNAP�QSn\NZH*abL;e P'XMcKQM�*ghJ�N � ���-`��R@C[�]�_�s£��s¸� � � NZ�mN,j\Y\���#�#��n=�,s
_SL;N3N)BlaZghNZH;a,VAi�R^J�L;N �����-N.H;aZi^f;ghH;{?a�P�H noN N��*O*�zP�ghH;NZfAn�VCJ�L*N3ghe�O;P�a.J�i'R*{'`�N'&7�=P'JMgmi#H*Q

i�H J�L;N�gmH;QFJ�Xd�;a.JMgmi#H �=ikUAY#P�H;f L;NZH;a.N�i#H JML;N9a.i#XMXdNZa,J�H;N.QMQ�RTi#Xde �;�zP�s�[^�;abL!N'&7�=P'JMgmi#H*Q-f;N¶`
JMNZXde�ghH;N�RTi#XdU9P�Xdf;gmH;{�P�H;f QdJ�P��m�hgmH;{Sa.i#H;f;grJ�gmi�H;QZYkn=P'QMNZf i#H N)&7�=P��mgrJIV�aZi�e�O=P'XMgmQdi#H;Q�i�R*XMNZ{%`
ghQdJMNZX�gmf*NZH�J�g��=NZXdQZY^P�Q�U9N.�m� P�Q3gmH*QdJ�Xd�;a.JMgmi#H�Q�&^�;P�QML;ghH;{ a.i#H;f;grJ�ghi#H;Q�RTi#X�a.i#XMXdNZa.JMgmH;{ n;XMP�H;abL
elgmQdO;XMN.f;gma,J�ghi#H;QZY�n=P'QMNZf i�H N'&7�=P��hghJIV aZi�e�O=P'XMgmQdi#H;Q i�R¹P�a.JM�=P��9P�H;f O;XdNZf;gha.JMNZf n;XMP�H;abL
J�P�XM{�N.J�Q.s*_SL;N.XMN,RTi#XMN'Y;{'`IN)&7�=P'J�ghi#H;QSP��DN.a.JSJ�L*NCn;X�P'H;abL;gmH*{!noN.L=P�j�ghi#X�ghHKgmH;QFJ�XM�*a.J�ghi#H	N��*N¶`
a.�*J�ghi#H s ] QMgmH*{#�mN ~9i^i#�mNZP�H�j'P�XdgzP�n*�mN�Y=ghH�J�XMi^f;�;a.NZf�ghH JML;N�������N.H;aZi^f;gmH*{;Y H=P'J��*X�P��h�hV*�;JMQ
JML;N	O;�*XMO\i#QMNKi�R�P�a.aZi#�*H7JMgmH;{�RTi�X noi'J�L a�P'QMNZQI| JML=P'J!J�L*N	N'&7�=P��hghJIVuaZi#elO=P�XdgmQdi#H gmQ NZgr`
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JML;NZX Î�Ï0/Z1 i#X 3 ÐP4£Í�1 s�_�XMP�H;QMgrJ�grj�grJIV i'R�N'&7�=P��hghJIV�gmQ�N.H*RTi#XMa.NZf n�VKP���J�i#e�P'J�gha�P'O;O;�mgha�P'JMgmi#H
i'R3JML;N!�;H;grJd`�aZ�zP'�;QMN XM�;�hN gmelO;�mN.e�N.H�J�NZfvghHx[�]�_9`�abL;NZabc'NZXMQI|qgrR�J�L;N.XMN!ghQ�P	QMghH;{#�mN �;H=P�Q}`
Qdgm{#H*NZfK�mgrJ�N.X�P��\gmHKPM� @R� aZ�zP'�;QMN'Y*U?ghJML	J�L;NCXdNZQFJ?i�R�J�L;N��hghJ�N.X�P��hQ�n\NZghH;{ 3 Ð!4&Í�1 Y�JML;NZHKJML;N
�*H=P�QMQdgm{#H*NZf �mghJMNZXMP��-L=P'QAJMi {�N.JAj'P��m�;N ÎPÏ</21 ghHxi#XMf;N.X�RTi#X�J�L;N�aZ�mP��;QdN�JMi noN�Q�P%J�gmQ �=NZfDs
[^�;abL P�H P�QMQdgm{#H*e�N.H7J gmQ aZP��m�hNZf P'H gmelO;�mgha�P'JMgmi#H s � NZH*aZN�Y P'Q QMi^i#H P�Q JIU�ivj'P�XMgmP�n;�mN.QZY
��� � P�H;f �M� �'Y-gmH JMXMgzP'H;{#�mN ����� �G�M� � �G� �'��noN.aZi#elN Î�Ï0/21 Y�J�L;N JML;gmXdf j'P�XMgmP�n;�mNY� �'�?ghH J�L=P%J
JMXMgmP�H;{#�hNAU?gh�m��n\N P�QdQMgh{#H;NZf j�P'�m�;N Î�Ï0/Z1 Y f;�;N JMi�JML;N gmelO\i#QMN.f�JMX�P�H;QdghJMghj^ghJIV a.i#H;QdJMX�P�ghH�J
� ; ����� 9 ; �M� �P9�� �'���,Y'U?L;NZXdN¹n\i�JML ; ��� ��P�H;f ; �M� �9U?gh�m�^noN?P'�mXMNZP�f*V 3 Ð!4&Í�1 s#_�XMP�H;QdghJ�grj^ghJIV i�R
N)&7�=P��mgrJIVKgmQ¹QMghe�gh�zP�Xd�hV�NZH*RTi�XMaZN.f�i#H a.V^aZ�hNZQ�i'R P�H�V �mN.H;{�J�L � ~9XFV�P�H�JCP�H;f � N.�mN,joYD���#�#�#�,Y
QdgmH;a.NAa.V^aZ�hNZQ?�mi#H*{#NZX�JML=P�H wlP'XMNCJ�XdgzP�H*{#�;�zP%J�NZf	U?grJ�L H;N,U ������j'P�XdgzP�n;�hNZQ.s
_SL;NlQMe�P��m�Ç`If;i�e P�ghH N.H;aZi^f;gmH*{�XdN'&7�;ghXMNZQ eli#XMNC� @R�qj'P�XdgzP�n;�hNZQAP�H*fueli#XMN�ghe�O;�hgmaZP%`

JMgmi#H*Q	J�i NZH*RTi#XdaZNxJ�XMP�H;QMgrJ�grj�grJIV5i�R N'&7�=P'�mghJIV�sSGIHpJML;NxN(�*P�elO;�mNxa.V^a.�mN i�R �hNZH;{'J�L � ghH
��gm{#�;XdN ��s R}Y U9N U?gm�m��H;N.NZf�JMi gmH�JMXMi^f;�;aZN P��$��gm�hgzP�XFV ~9i^i#�mNZP�H�j'P�XdgzP�n*�mNZQ$�0X 0 P'H;f � 0 � JMiXdNZO;XdNZQdNZH�J�JML;N j'P��h�;NZQ?i�R�JML;N ~9i�i��mN�P'H RT�*H;a.JMgmi#H;Q?J�L;P'J�N.H;aZi^f;NAJ�L;N N'&7�=P��hghJIVKa.i#elO=P�XF`
ghQMi#H*Q � ��X 
 � 0 �¹P'H;f � � 0 
 � � �,Y XMN.QMO\NZa,J�ghj�NZ�rV#s\]��mQdi;Y QMghH;aZN N�P�abLvi'R-J�L*NZQMN RTi#XMe �*�zP�QSghQ
P�f;gmQ �d�;H;a,J�gmi�H i�R�JIU�i�a.i#H��d�;H;a,J�Q.Y�U�N U?gm�h��H;NZN.f P�H P��F�*gh�mgmP�XdV�j'P�XdgzP�n*�mN RTi#X J�L;N�i#�*Jd`
O*�*J?i�R�N�P�abL aZi#H��d�*H;a.JZY;RTi#X?P J�i�J�P�� i�R-��P��$��gm�hgzP�XFV ~�i�i#�hN�P�HKj'P�XdgzP�n;�hNZQ.Y*gmH�P�f*f;ghJMgmi#H JMi
JML;N7��gmH;f;N���gmH;{�j�P'XMgzP'n;�mN.Q}| � X % Y � X XkY � 0 % Y � �b% Y�P�H;f � � Xks � N.H;aZN'Y-J�L*N QMe�P��h�r`If*i#e P'gmHN.H;aZi^f;ghH;{lU?gh�m��XdN'&7�;gmXdN�y�y � @ � j'P�XMgmP�n;�mN.QSJ�i N.H;aZi^f;N J�L;N N'&7�=P��hghJIV a.i#e�O;P�XMghQMi#H;Q � H;i
P'f;f;ghJMgmi#H;P��;aZi�H;QdJMX�P�ghH7JMQ9P'XMN¹H;NZN.f;NZf	JMi N.H*RTi#XMa.N�JMX�P�H;QdghJMghj^ghJIV*��gmH�J�L;N¹N(�*P�elO;�hN�a,V�a.�mN¹i�R
�hNZH;{'J�LP�;s\GIHvaZi�H7JMX�P�QFJ�Y\J�L;N���� � N.H;aZi^f;gmH*{	U?gm�m��ghH7JMXMi^f;�;a.N �7� @ � j�P'XMgzP'n;�mN.Q}|qi�H;N RTi�X
NZP�abL i�RSJML;N	i#Xdgm{#ghH=P�� ��N)&^�;P��mgrJIVua.i#elO=P�XMghQMi#H*QZY�P�H;f P�H*i�J�L;N.X RTi#XAJ�L;N�J�XMgmP�H;{#�*�zP'JMgmH;{
N.f;{#N � �<X 
 � � ��JML=P'J3U�P�Q�P�f;f*NZf JMi N.H*RTi#XMa.N�JMX�P�H;QdghJMghj^ghJIV#|qQdNZN �-gh{#�;XMN¹�*s a�s7_SL;N.XMN,RTi#XMN'Y
{�ghj#N.H!P�H�P�QdQMgh{#H;elNZH�J�i�R=j'P��h�;NZQ�J�iAw � @R� j'P�XMgmP�n;�hNZQ-XdNZO;XdNZQdNZH�J�ghH;{CJ�L;N9i#�*J�O*�*J�Q�i'R\w�i�R
JML;NA{'`IN)&7�=P'J�ghi#H;QSghH JML;NAa.V^aZ�hNAi�R��hNZH;{�JMLA�;Y*J�L*N Qde P��h�r`�f;i#e�P�gmHlNZH;a.i�f*gmH;{!U?gm�h� XMN)&7�;gmXdN
�*O	J�i!� ghe�O*�mgmaZP'J�ghi#H;Q � i#H;N�RTi#X�N�P�abL i�R�JML;NCi�JML;NZX�� � @ � j'P�XdgzP�n;�hNZQ3XMN.�zP'JMNZf U?grJ�L JML;N
a,V^aZ�mN��9J�ilNZH*RTi#XdaZNAJ�XMP�H;QMgrJ�grj�grJIV	i�R-N'&7�=P��hghJIV�Y P�Q�a.i#elO=P�XMN.f�JMi P%J�eli#QFJC�!gmelO;�hgma�P%J�gmi�H;Q
U?grJ�LKJ�L*N ��� ��NZH;a.i�f*gmH;{;Y�U?L;NZXdN NZP�abL JMXMgzP'H;{#�mN�e P�V	JMXMgh{#{#NZX�P�H ghe�O*�mgmaZP'J�ghi#H s
tqghJML JML;N �����	NZH*aZi^f;gmH;{*Y�J�L;N�H7�;e n\NZXli�RC~�i�i#�hN�P�H j'P�XdgzP�n;�hNZQ.Y�NZH;a.i�f*gmH;{ N'&7�=P��hghJIV

P'H;f JMX�P�H;QdghJMghj^ghJIVKa.i#H;QFJ�X�P'gmH�J�Q?RTi#X�Pla,V�a.�mN'Yof;i^NZQ�H;i�J�f;NZO\NZH*f�i#H JML;N H^�*e noN.X�i�R�i#�*Jd`
Qdgmf;N NZf*{#NZQ � g¦s N�srY N'&7�=P��hghJIV a.i#e�O;P�XMghQMi#H;Q��9J�L=P'J�P�XdN H;i'J�O=P'XdJ�i�R P�a,V^aZ�mN P�H;f�J�L=P'J�P�XdN
a.i#H;H;N.a.JMNZf JMi�H;i^f;N.Q�ghH JML;N a.V^aZ�hN�s=�CH�JML;N i'J�L;N.X�L=P'H;f Y;U?ghJML�JML;N QMe�P��m�Ç`If;i#e�P�ghH NZH^`
a.i�f*gmH;{;Y7i#��J�QMghf;N�N.f;{#N.Q�e�gh{#L�J3XMNZQd�;�hJ9gmH	eli#XdN�a.i#H;QdJ�P�H�J�Q�n\NZghH;{ P'f;f;NZf	JMi J�L*N�QMN,J�Q9RTi�X
P'�m��i#X QMi#elN i'R�J�L;N�H;i^f;NZQ gmHxJ�L;N�a.V^aZ�hN�s-_SL*i#QMN�aZi#H;QFJbP�H�JMQ U?gm�h��aZi#elN�RTXdi#e i#�*JMQMgmf*N
H*i�f;N.Q � g¦s N�srY {'`�JMNZXMe j�P'XMgzP'n;�mN.Qb� J�L=P%J	P�XdN H*i�JlO=P�XdJ�i�RCJML;N�a.V^aZ�hN�Y3n;�*JlJ�L=P'JlaZP�H5n\N
JMX�P�H*QMghJMghj�NZ�hV	aZi#elO=P�XdNZf RTi#X�N)&7�=P��mgrJIV	U?ghJML NZP�abL�H;i^f;N gmH J�L;N a.V^aZ�hN�sD[��;abL�N��^J�X�PlaZi#H^`
QFJbP�H�JMQ�elgm{#L�J¹XMN.QM�;�rJCgmH�N(�^JMX�P ghH;f;N(��ghH;{�j'P�XdgzP�n;�hNZQ¹P�H;f aZi#H��d�*H;a.JMQCgmH�J�L;N f;gmQ �d�;H;a,J�ghj�N
RTi�XMe �;�mP�QANZH;a.i�f*gmH;{�J�L;N�N'&7�=P��hghJIVxaZi�e�O=P'XMgmQdi#H;Q gmH J�L;N�a.V^aZ�hN�Y�JML7�;Q ghH;aZXdN�P�QdgmH;{ noi�JML
JML;N�aZi#elO;�mN���ghJIV i'R�J�L*i#QMN�RTi#XMe �*�zP�Q�P�H*f JML;N H7�;e noN.X�i�R�gmelO;�mgha�P'JMgmi#H*Q XMN)&7�;gmXdNZf JMi
N.H*RTi#XdaZN JMX�P�H;QdghJMghj^ghJIV�s�]��mQdi;Y�ghR�JML;N	Q�P'e�N P�f;f;grJ�gmi�H=P���aZi�H;QdJ�P�H�J!{#N.JMQ gmH*aZ�m�*f;NZf ghHuJML;N
QdN.JMQli'RCP��h��{%`�J�N.XMe j�P'XMgzP'n;�mN.Q gmH Pva.V^a.�mN¶| N�s {;srY�f;�;NKJ�ixP�H i#��J�QMghf;NKH;i^f;NKJ�L=P%J!{#N.JMQ
P'QMQMgh{#H;N.fuPKabL=P'X�P�a,J�NZXdgmQFJ�gma!a.i#H;QFJbP�H�JAn\N.RTi#XdN J�L;N�H;i^f;NZQAghH�J�L;N!a,V�a.�mN'Y�QM�;abLxJ�L=P%J�J�L;ghQ
H*i�f;N�gmQAJ�XMP�H;QMgrJ�grj#NZ�rVxaZi#H*H;NZa,J�NZf U?grJ�LuJML;N H*i�f;N.Q gmH J�L;N�a.V^aZ�hN¶|5J�L;N.H J�L;N�H;i�f*NZQ ghH
JML;N�a.V^a.�mNAa�P�H n\NAN'&7�=P���ghHKe�i#XdNCJ�L=P'H�i�H;N�U�P�V#Y;U?L*gmabL U?gm�m�\gmH*aZXMNZP�QMN�JML;NAH^�*e noN.XSi�R
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ghe�O*�mgmaZP'J�ghi#H;Q�XMN'&7�;ghXMN.f J�i�NZH*RTi#XdaZN JMX�P�H*QMghJMghj^ghJIV�s � N.H;aZN'Y\JML;N Qde P��h�r`�f;i#e�P�gmH	N.H;aZi^f;ghH;{
N.H7�;e�N.X�P'JMNZQ P��m�-e P�O*O;gmH;{�QCi�R�{%`�J�N.XMe j'P�XdgzP�n*�mNZQ�J�i P�Qd��BlaZgmN.H�J QdN.J i�R�f*gmQdJMgmH;a,JAaZi#H^`
QFJbP�H�JMQZY�J�L7�;Q�ghH7JMXMi^f;�;a.gmH;{�eli#XdN	gmH*RTi�XMe�P'J�ghi#HuJML=P�H P�a.JM�=P��h�hV XMN)&^�*gmXMN.f JMivQMi#�rj#N	JML;N
O*XMi#n;�hNZe�s
]�HuP�f;f*ghJ�ghi#H=P���QMi��;XMa.N�i�R�gmH*N)BlaZghNZH;a,VvgmH�JML;N�QMe�P��m�Ç`If;i#e�P�ghH N.H;aZi^f;gmH*{�ghQCJ�L=P%J P�H

� ���Sj�P'XMgzP'n;�mN'Y�XMNZO*XMNZQdNZH�J�ghH;{!J�L;N�i#�*JMO;�*JSi�R�P RT�;H;a.JMgmi#H NZH;a.i�f;ghH;{ JML;NCN'&7�=P'�mghJIV �0� 
�����Y
aZP�HKn\N Î�Ï0/Z1 RTi#X�e P'H7V P�QdQMgm{�H;e�N.H�J�Q9JMi!ghJ�Q�QM�;O*Ooi#XFJ�ghH;{ gmH*f;N(��gmH*{ j'P�XMgmP�n;�mN.QZY�P�H;fKaZP�H
n\N 3 Ð!4&Í�1 RTi�X�e P�H�V i�J�L;N.X P�QMQdgm{#H*e�N.H7JMQ�J�i�J�L;i�QMNSj'P�XMgmP�n;�mN.QZs � NZH*aZN�Y7grJ gmQ�O\i#QMQdgmn;�hN�J�L=P%J
O\i#XFJ�gmi�H;QCi�R3J�L;N!QdN�P�XdabL QdO=P�aZN � N�s {;shY U?L*NZXMN�� ����
 ÎPÏ</21 ��U?gm�h�-n\N!XMN.j^ghQMghJMNZfxe �;�rJ�ghO;�mN
JMgmelNZQ.s�]��hJ�L*i#�;{#L �hN�P�XdH;gmH;{*Y�N.e�O;�hikV#NZfqghH noi�JML #/+5,/.0.5P�H*f 6$8/9�:�;g<?>oY?a�P�HqXdNZf;�;a.N
i�XCN.j�NZH NZ�mghe�ghH=P'JMN Qd�;abLxXMN.j^ghQMghJMQZY n\i�JML [�]�_9`IabL;N.abc�N.XMQ P'{#N J�L*N!�mN�P'XMH;N.f a.�zP��*QMNZQAP'H;f
O\NZXdgmi^f;gmaZP��m�rVAf;gmQda�P�Xdf�i��mf��mNZP�XMH;N.f�a.�zP��*QMNZQI|qL;N.H;aZN¹J�L;N?O\i#QMQdgmn;gh�mgrJIV JMi XdN.j^gmQdghJ O\i#XdJMgmi#H;Q
i'R�J�L;N�QdN�P�XdabLpQdO=P�a.N�s @¹i�J�N JML=P'J N�P�abL RTN�P'QMgmn*�mN�P'QMQMgh{#H;elNZH�J	JMi ������j'P�XdgzP�n*�mNZQ � g�s¸N'shY
P'QMQMgh{#H;elNZH�J�H;i�J�j^ghi#�zP'JMgmH;{!JMX�P�H;QdghJMghj^ghJIV i�R�N'&7�=P��hghJIV*�¹ghQ�P�RTNZP�QMghn;�mN P�QdQMgm{�H;e�N.H�J�J�i.� ���
j'P�XdgzP�n*�mNZQ.Y;N(��a.NZO*J¹J�L=P%J�grJ¹a�P�H�noN
�d�;QFJ�g��=NZf�U?ghJ�L�e�P�H�VKOoi�QMQMghn;�mNAP'QMQMgh{#H;elNZH�J�Q?J�i!JML;N
ghH;f;N��*ghH;{?j�P'XMgzP'n;�mN.QZsk_SL;N.XMN.RTi�XMN�Y%e �;�rJ�ghO;�mN�n;XMP�H;abL;N.Q-ghH J�L*N3RTi#Xde �;�mP?a.i#�;�hf n\N�XdN.j^gmQdghJ�N.f
RTi�X�U?L=P'J�U�i#�;�hfvnoNR�d�;QFJAi#H;N j^gmQdghJCU?grJ�L�JML;N^����� N.H;aZi^f;ghH;{;s ]�QAP	XMNZQd�;�hJAi'R9P'�m��JML;NZQdN
R�P'a.J�i�XMQZY�J�L;N �����CN.H;aZi^f;gmH*{lghQSe�i�XMN�N)Bla.gmNZH�J?J�L;P�H�JML;NAQMe�P��m�Ç`If;i�e P�ghH�N.H;aZi^f;ghH;{;s
GIHxP	f;g��DN.XMNZH�JCP�O;O;�hgma�P%J�gmi�H^|qN.H;aZi^f;gmH*{�a.i#H;QdJMX�P�ghH�JCQ�P%J�gmQFR�P�a.JMgmi#H O;XMi#n*�mNZelQ�P�QA[�]�_

ghH;QdJ�P�H;a.NZQ}| � i^i#Q � yk�#�#����QMghe�gh�zP�Xd�hVCRTi#�*H;f J�L=P%J�noN,JMJMNZX�O\NZXdRTi�XMe�P�H;aZN9gmQ�P�abL*gmN.j�NZf!U?ghJML
P'H�N.H;aZi^f;gmH*{ JML=P'J�gmH�J�Xdi�f;�*aZNZQ3eli#XMN?O;Xdgme�P�XdV ~9i�i��mN�P'H�j'P�XdgzP�n*�mNZQ.Y#n;�*J�XMN.QM�;�rJ�Q3gmHlaZi#H^`
a.NZO*JM�=P��h�hV	QdgmelO;�mN.X�QMNZP�XMabL QMO=P'aZNZQ.s
GIH�JML;NZghX f;NZa.gmQMghi#HlO;XMi^aZN.f;�;XMN¹n=P�QdNZf�i#HlJML;N¹QMe�P��m�Ç`If;i#e�P�ghH NZH*aZi^f;gmH;{*Y7� H7�;N.�mg�YD�,�����r�

� yk�#�#�#���*QMNC]�abc�NZXde P'H;H	aZi�H;QdJMX�P�ghH7JMQ�JMi NZ�hgmelgmH=P%J�N?P��h� � �-Q.Y�ghH;aZ�h�;f;gmH*{ JML;i#QMN¹J�L=P%J�P�O^`
O\N�P'X�i#H*�hVAgmH O�`�N'&7�=P'JMgmi#H;Q�gmH J�L;N9� � � 1 aZi#XdXMNZa,J�H;N.QMQ�RTi#Xde �;�mP*s�_SL7�;QZY%U?L;NZH NZH*RTi#XdaZghH;{
RT�*H;a.JMgmi#H=P'� aZi#H*QMgmQFJ�N.H;a.V�Y JML;N.V ghH�J�XMi^f;�;a.N�H;NZ{#P'J�N.f N'&7�=P%J�gmi�H;Q�RTi#XSJ�L;NAH;N,U JMNZXMe j'P�Xdgr`
P'n;�mN.Q�J�L;P'J9XdNZO;�mP�aZN�QM�;abL �R�-Q � P�Q9f;ghQMa.�;QMQdNZf gmH [^NZa.JMgmi#H7�#�,Y�J��*XMH;ghH;{ J�L*NZQMN�J�NZXde j'P�Xdgr`
P'n;�mN.Q�gmH�J�i!{%`�J�N.XMelQZY*U?L*i#QMNAN'&7�=P%J�gmi�H;Q�U?gm�h�oL=P�j�NAJMi�noN�N.H;aZi^f;NZf U?ghJML ~9i^i#�mNZP�H	RT�;H;a¶`
JMgmi#H*QZs�GIH a.i#H�J�XMP�QdJZY�n�V N(��O;�hi#ghJMgmH;{���i�QMghJMghj�N � &7�=P��hghJIV P�H;f J�L;NlH;N.QdJ�N.f�` �-��� QdabL;NZelN
RTi�X�N.�mgmelgmH;P'J�ghH;{ � ��QZY U9N J�XMNZP'J�JML;N H*N.U J�N.XMe j'P�XMgmP�n;�hNZQ¹P�Q�O^`�J�N.XMelQZY=J�L7�;Q�XMNZf*�;aZghH;{
JML;N�H7�;e noN.X�i�R�{'`�N'&7�=P'JMgmi#H;Q3J�L=P%J�L=P�j#NCJMi n\N�NZH*aZi^f;NZfKU?ghJML	H;N,U ~�i�i#�hN�P�Hlj'P�XMgmP�n;�mN.QZs

� 254 � � 
�BD85<
	�� ��B�< � � < �;EF6 
 8�� � � <3:=:���BD8=6 �	� � � : E�8 ��: E}<�6
_SL*N a.i#XMXdNZa,J�H;N.QMQ�a.XMgrJ�NZXdgmi#HKaZP�H�noNAN.j'P��h�=P'JMNZfKU?ghJML�i�H;NAe�i#H*i#�mgrJ�L;gha�a.i#e�O*�*JbP'JMgmi#H*�

� �
��� % 7 � ��� X 7 ,D,�,07 �

��� � �B9 ,D,�,09 � � � � % 7 � � � XZ7 ,D,D, 7 � � � � �:
 Î�Ï0/Z1 �
U?L*NZXMN ��� � � gmQ PA~9i^i#�mNZP�H RTi#XMe �;�zP�abL*NZabc7gmH;{ U?L;N.JML;NZX elNZeli#XdV NZ�hNZelNZH�J
	 ghQ��;O\f=P'JMNZf
n�V 	 ghH;QdJMXM�;a,J�gmi�H;QZY\��� 	 � �oY {#grj#N.H J�L*N RTN,J�abL U?ghf*J�L ��i�R-J�L;N O;XMi^aZN.QMQdi#XZs=�=i#XMe �*�zP�Q
��� � � P�XMN?O;Xdi�f;�*aZNZf P'R�J�N.X�J�X�P'H;QM�mP'J�ghH;{ P a.i#XMXdNZQMO\i#H;f*gmH;{ � � � 1 RTi#XMe �*�zP�J�i P ~9i�i��mN�P'H
RTi�XMe �;�mP n�VKN��*O*�mi#grJ�gmH*{ ��i�QMghJMghj�NA� &7�=P'�mghJIV�s � i�U�N.j�NZX.Y JML;NCN,j�P'�m�=P'JMgmi#H a�P�H n\NCf;NZa.i#e!`
O\i#QdNZf � � NZ�hN.j\Y �'�#�#�#P���n�V�QMN.�mNZa,J�ghH;{	PlQMN.J�i�R�f*gmQ �di�gmH�J?U?gmH;f;ikU RT�;H*a.J�ghi#H;Q �
�TY\i�H;N RTi�X
NZP�abL ghH;f;N�� 	 Y=U?L;N.XMN �
� aZi#H*QMgmQFJ�Q�i�R�N.ghJ�L*NZXJ�d�;QdJ�i#H;N i�R-JML;NART�;H;a.JMgmi#H*Q���� � � i�X�P�aZi#H^`
�d�*H;a.JMgmi#H�i�RDQMN.j�NZXMP�� i�RDJML;NZe�U?grJ�L!J�L;N¹Q�P'e�N?gmH*f;N(� 	 Y�Qd�;abL J�L;P'J �

�
9Y,D,D, 9 � � 
 Î�Ï0/21 Y
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P'H;f J�L*NZHxO;XMikj^gmH*{ J�L=P%J �
� ) � � � �-RTi#X�N�P�abL 	 P�H;fvN�P'abL � QM�;abLvJML=P'J/��� � �-gmQ�H*i�J��;QdNZfghH�RTi#XMelgmH*{ �
��s _SL=P'J XdNZQM�*�hJ�Q�ghHxPKQMN.JAi'R9Qde P��h�mN.X�aZi�e�O;��JbP'JMgmi#H;Q � U�N�P�c�a.i#XMXdNZa,J�H;N.QMQ
a.XMgrJ�NZXdgzP��¶Y7N�P�abLKf;N.OoN.H;f;ghH;{!i#H	i#H*�hV�P QM�*n;QMN,J?i�R�J�L;N�RTi#XMe �*�zP�Q � � � � ghH�JML;NCeli#H;i#�hghJ�L*gma
a.i#elO;�*JbP%J�gmi�H s � ikU�N.j#N.XZY�O;XMikj^gmH;{ P��m� i�R�J�L;N.QMN U�N�P'cua.XMghJMNZXdgzPKgmQ QM��Bla.gmNZH�J JMi ghe�O;�rV
JML=P'J J�L;N	eli#H;i��mghJML;gma�a.XMghJMNZXdgmi#HugmQ ÎPÏ</21 Y�U?grJ�L;i#��J!P�a,J��=P��h�hVxN,j�P'�m�=P'JMgmH;{ ghJZs�_SL=P%J!XMN¶`
Qd�;�hJMNZfKghHKP R�P�a.JMi#X9i'R � XMNZf*�;a.JMgmi#HKghH	J�L;N ��� � JMgmelN¹RTi#X�J�L;N�~9����`In=P�QdNZfKN,j�P'�m�=P'JMgmi#H
i'R�J�L;N aZi#XdXMN.a.JA����
�G�t5` 1 �3`I~�� � � NZ�hN.j\Y��'�#�#�#P��¶s @�i�JMN JML=P'J�U?L*NZHvO;Xdi�j^ghH;{	aZi�XMXMN.a.JF`
H*NZQMQ�U?grJ�Lve �;�rJ�ghO;�mN O=P�XMP��m�hNZ��XM�;H;Q�n�Vv�*QMgmH*{Kf;NZa.i#e�O\i#QdghJ�ghi#H Y U9N�H;N.NZfxJ�i	U9P�ghJC�;H�J�gm�
P'�m�-i'R3JML;NZe aZi#elO;�mN,J�N'YDJbP�c7ghH;{	J�L;N�e�P���gme �*e ��� ��J�ghe�N!P'QCJ�L;N!j#N.XMg��=a�P'JMgmi#H�JMgmelN�s
]��m�oN(��OoN.XMghe�N.H7JMQ�ghH	J�L;ghQ?QMNZa,J�ghi#H �;QMNAJ�L;N ������NZH;a.i�f;ghH;{�i�R�{%`IN'&7�=P%J�gmi�H;QZs
_SL;N n\NZH;N(�;J�Q i'R f*NZaZi�e�O\i#QMgrJ�ghi#H U?L;N.H j#NZXdghR�V^gmH*{ J�L;N y��#� n;�;{�{�V j�NZXdQMgmi�H;Q i�R

��� 
�G�t5` 1 �3`I~�� U?grJ�L #"+5,�.0. P'H;f 6�8/9�:�;=<W> P'XMNKQML*i�U?H gmH _�P�n;�hN �*s �¹QMgmH*{ #"+5,/.F.
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N.H;aZi^f;ghH;{ P�H;f�e�i�H;i#�mgrJ�L;gha�N,j'P��m�=P%J�gmi�H!i�RoJML;NSaZi�XMXMN.a.JMH;NZQdQ9aZXdghJMNZXMghi#H s � NZH*aZN�Y�JML;NSikj#NZX}`
L*N�P�f ghQ-ghH;QMgh{#H;g��;a�P�H�J�Y�a.i#e�O;P�XMN.f U?ghJML J�L;N�J�gmelN J�i�e�P�H7�=P��h�hVAghf;NZH�J�grR�VAR�P��mQdN�H;N.{�P'JMghj#N.Q
JML=P'J?elgm{#L�JSXdNZQd�;�hJ?RTXMi�e J�L*N i�O*J�ghe�gh��P'JMgmi#H;Q.s
tuN J�L;N.H N,j'P��m�=P%J�NZf J�L;N!n\NZH;N(�;J�QAi�R N���O;�mi#grJ�ghH;{K��i�QMghJMghj�N!� &^�;P��mgrJIV#YD{�ghj#N.H�J�L;N!N��7`

JMXMN.e�N.�hVuN)BlaZghNZH�J�[�]�_9`IabL*NZabc�N.XMQ7#"+5,/.0. P�H;f 6$8/9�:0;=<?>os _SL;gmQ U9P�Q�gmelO;�mN.e�N.H�J�NZf n7V
ghH�J�XMi^f;�;a.gmH;{ P�H �����¹~9i�i��mN�P'H j'P�XMgmP�n;�mN¹RTi#X�JML;N�N'&7�=P'�mghJIVla.i#e�O;P�XMghQMi#H	i'R�JIU�i�QdV^H�JbP�a,J�gÇ`
aZP��m�rV�f;ghQdJ�ghH;a.J�O�`¦J�N.XMe j'P�XMgmP�n;�hNZQ}|qP�Q�f;i#H;N3i#Xdgm{#ghH=P��m�rV�n�V ��i�N.�¦Y��,�����r� � yk�#������| gmH;QFJ�N�P'f
i'R�JMXMNZP'J�ghH;{!QM�;abL O�`�JMNZXde j'P�XMgmP�n;�hNZQSP�Q?H;i'J?N'&7�=P���s;_SL;NAXMN.QM�;�rJ�Q?P�XdN �hgmQFJ�NZfKghHK_-P'n;�mNA�*s
]�Q-_-P�n*�mN���QML;ikU?QZY%U?L;NZH!j�NZXMgrR�V^gmH;{¹J�L;N
�;XMQdJ-J�L;XdNZN9n\NZH*abL;e P'XMc7QZY���i#QMgrJ�grj#N�� &7�=P��hghJIV

XdNZQd�;�hJMNZflgmHl�;OlJMi�� i#Xdf;NZXdQ3i'R e�P�{#H;grJ��;f;NSQdOoN.NZf;�*O RTi#X #"+5,�.0. Y�P�H;flgmH��;O�JMi w i#Xdf;NZXdQ
i'R9e�P�{#H;grJ��;f*N!QMO\NZNZf*�;O RTi#X 6$8/9�:0;=<?>os�tqL*NZHuj�NZXdghR�V^gmH;{KJML;N��mP�QdJ�JML;XMN.N�n\NZH*abL;e P'XMc7Q
JML=P'J9P�XMN�e �;abLKeli#XMN¹aZi�e�O;�hN(�oY^P�H;f U?L*NZH	U�NCf;gmf H;i�J��;QMN���i#QMgrJ�grj#NC� &7�=P��hghJIV�Y�#"+5,/.F.
f*gmfKH;i�J¹a.i#e�O*�mN.JMNCgmH ����L;i��;XMQ�RTi#X¹� ��� 
���`�� �3` 1 �3`I����`}~9��Y P�H;f XMP�H i#�*J¹i�R�e�N.e�`
i�XdV � {�ghj#N.H JML;N P�j'P�gh�zP�n;�hN��K�A~S�9RTi#X���� 
�G�t5` 1 �3`}~��-`�n;�;{#{�V�P'H;f�����
�G�t5` 1 �3`I~�� 3
6$8/9�:�;g<?>�f;gmf H;i�J �;H;gmQdLvgmHv���	L;i#�;XdQ�RTi#X�N�P�abLvi�R-J�L;N.QMN J�L*XMNZN noN.H;abL;e�P�XMc7QZsDGIH�aZi#H^`
JMX�P�QFJ�Y�U?ghJMLK��i�QMghJMghj�NC� &7�=P��mgrJIV#YF#"+5,�.0.lH;NZN.f;NZf�� � 1 ~ i'R�e�N.e�i#XFV RTi#X J�L;N�Q�P'JMgmQ��=P�n;�mN
� @R� RTi�XMe �;�mPuRTXMi�e ��� 
�G�t5` 1 �3`}~��-`�n;�;{#{�V�Y?P�H;f ���;y 1 ~ RTi#X	J�L*N �*H;Q�P'JMgmQ � P�n;�hN
� @R� RTi#XMe �*�zP RTXMi�e ����
�G�t5` 1 �3`}~9��s
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_SL;N.XMN.RTi�XMN�Y���i#QMgrJ�ghj�N � &7�=P��hghJIV gmQAQdJMgm�m��J�L;N�e�P�gmHvXdN�P�Qdi#HuRTi#XCJML;NlN)BlaZghNZH;a,Vxi�R�i#�*X
JMi�i�� �=ikU U?L;N.HxRTi�XMe�P��m�rV	j#N.XMghR�V^ghH;{	aZi�e�O;�hN(� e�ghaZXdi#O;XMi^aZN.QMQdi#XMQ.sD_SL;NM� @R� RTi#XMe �;�zP�Q
{�NZH;N.X�P'JMNZfvU?ghJML;i#�*JA��i#QMgrJ�grj#N�� &7�=P��mgrJIV�P'XMN�P�j'P�gm�mP�n;�mN P�Q�n\NZH;abL*e P�Xdc Qd�;ghJMNM@�� �-`by#s¸�
� � NZ�hN.j\Y ���#�#�#�,s

�S2�� <96CB�	F@ �;E}<96 �
tuN�RTi��;H;f JML;NA[�]�_9`�abL;NZabc'NZXMQ #"+5,/.F. � 1 i�QMc�N,U?gma.��Y��,�3���r�mY����#��y/354DL;P�H;{;Y �,�3���r�mY*���#�*y��
P'H;f 6�8/9�:�;=<W> � �Ai��mf;n\NZXd{?P�H;f�@�ikj^gmc�ikj\Y'���#�����\J�i?n\N JML;N e�i�QdJ�N(B�a.gmN.H7J�RTi#X�N,j�P'�m�=P'JMgmH;{
~�i�i#�hN�P�H�RTi#Xde �;�zP'Q3{�NZH;N.X�P'JMNZf	ghH�J�L*N�RTi#Xde P��;j�NZXdg��=aZP'J�ghi#H i�R noi�JML a.i#XMXdNZa.J�P�H;f	n*�;{#{�V
elgma.XMi#O*XMi^aZNZQdQMi#XdQZY�f*X�P�e�P'J�gha�P��h�hVxi#��J�O\NZXdRTi�XMelgmH;{x�'�u[^]�_9`IabL;N.abc�NZXdQZY��v]�_?�3� JMi�i#�hQZY
P'H;f � f;NZa.gmQMghi#H f*gzP�{#XMP�elQ}|W~9���CQ � ~9XFV�P�H�J�Y yk�#���*Y�yk�#������P�H*f ~�� �CQ � tqgm�h�mgzP'e�Q.Y
�'�#�#���¶s;_SL;N elgma.XMi#O*XMi^aZNZQdQMi#XdQSU9N.XMN f*NZQMa.XMghnoN.f gmH P�L;gm{#L^`I�mN,j#N.��L=P�XMf�U�P�XdN f*NZQMa.XMghO*J�ghi#H
�mP�H;{#�;P�{#N � � NZ�hN.j P�H;f ~9XdV#P�H�J�Y��'�#�*y�n �¹n=P�QMN.fxi#HvJ�L;N �hi#{#gha i�R�� &7�=P��mgrJIV U?grJ�L �¹H;gmH�`
JMNZXdO;XMN,J�NZfI�=�;H;a,J�gmi�H;Q�P�H;f 1 N.e�i�XMgmN.Q � � � � 1 �,Y#O*XMi#O\i#QMN.f�n�V ~9�;XMabL�P�H;fl�Cgh�m� � yk�#���7�,s
_SL*N¹RTi#Xde P'�;j#NZXdg��=aZP'J�ghi#H�U�P�Q�f;i#H;N¹U?ghJML ~9�*XMabLKP�H*f	�Cgm�h� N Q�aZi�XMXMN.a.JMH;NZQdQ�aZXdghJ�N.XMghi#H Y��;Q}`
ghH;{ �;�;QML;ghH;{!i�R�J�L*NCgmelO;�mN.e�N.H�JbP'JMgmi#HlO;XMi^aZN.QMQdi#X9J�i!e�P�O	grJ�Q�QdJbP%J�N�JMi J�L;NCQFJbP'JMNCi�R�JML;N
QdOoN.aZg��=a�P'JMgmi#HDs-_SL;N � � � 1 aZi�XMXMN.a.JMH;NZQdQ�RTi#Xde �;�zP�U�P�Q!JMX�P�H;Qd�zP'JMNZf J�i P�H N)&^�*ghj'P��mN.H�J
~�i�i#�hN�P�HxRTi#Xde �;�zP n�V N(��O;�mi�ghJ�ghH;{ ��i#QdghJ�grj#N � &7�=P'�mghJIV � ~9XdV#P�H�J�Y��AN.XMe�P�H Y�P�H;f � N.�mN,joY
�'�#�*y��¶Y;P�H;f��;QdgmH;{!J�L*N P'�*J�i#e�P'JMgma�JMi�i#� �F!$# � � NZ�hN.j P�H*f ~�XdV�P'H7JZYo���#�*y�n=�,s
Q?N�P�QdQMNZQdQMghH;{uj'P�Xdgmi#�;Q!i�O*J�ghe�gh��P'JMgmi#H;Q J�L=P%J�aZP�H noN�P�O;O*�mgmN.f U?L;NZH {#NZH;N.X�P'JMgmH;{vJML;N

~�i�i#�hN�P�H�RTi#XMe �;�zP�Q?RTi#X¹J�L;N elgma.XMi#O*XMi^aZNZQdQMi#X�aZi#XdXMN.a.J�H*NZQMQ.Y U9N!a.i#H;a.�m�;f;N J�L=P'J�J�L;N QdgmH�`
{��mN�eli#QdJ�ghe�O\i#XdJ�P�H�J�QdJMNZO gmQ�N(��O;�hi#ghJMgmH;{?��i#QMgrJ�grj#N3� &^�;P��mgrJIV#s�tqghJML;i#�*J�grJ�Y�H*NZghJML;NZX #"+5,/.F.
H*i#X 6$8/9�:�;g<?> U9i#�*�mf	L=P�j�NCQMaZP��mN.f RTi#X9XdN�P��hgmQFJ�gma?Qd�;OoN.XMQda�P��mP�X�P�H*f � 
�G�t elgmaZXdi#O;Xdi�a.NZQF`
Qdi#XMQ�U?grJ�L N(��aZN.O*J�ghi#H;QZY�e �*�hJ�gha.V^aZ�hN RT�;H;a,J�gmi�H=P����;H*ghJ�Q.Y�n;X�P'H;abL O;XdNZf;gha.JMgmi#H Y�P'H;fui'J�L;N.X
QdOoN.aZ�;�mP'J�grj#N RTNZP'J��*XMNZQ.sg6$8/9�:0;=<?>vU9P�Q�aZi�H;QMghQdJ�N.H�J��hV�R�P�QFJ�NZX�i#Hv�;H;QMP'J�ghQ�� P�n*�mN � @R� RTi#XF`
e �;�zP�Q�RTXMi#e aZi#elO;�mN��va.i#XMXdNZa.J f;N.QMgh{#H;QZY�QdgmH;a.NM6�8/9�:�;=<W> U9P�QAf;N.j�NZ�hi#OoN.f P%R�J�NZX #"+5,/.F.
P'H;flU9P�Q3noN,JMJMNZX i#O*JMgmelgm�ZN.f RTi#X � @ �vRTi#XMe �;�zP�Q�f*NZXMgrj#N.f�RTXMi�e N(��O;XdNZQdQMgmi�H;Q�U?grJ�Lle P�H�V
�hN.j�NZ�mQ � �Ai��mf;n\NZXd{;Y=�������#�,s



ôÝÓ�íçÓ ìLØ�ã~äBðiÙ�ózØ�ã�ê���ý ��Ó�Ô¥ê�æ�ì�Ó+ÿ½á�Ó8Õ�ïÝðiÕ�ÕzíçÓ�Ø�ãëÚ#ØPê�æçá�ñ$ØPò~æçíçæ�ê£ó ��Ù
Õ/Ô¥Ó�ä�î�Ù�Ó�á �W�

� ��O;�mi#grJ�ghH;{ JML;N\������NZH;a.i�f;ghH;{ � ��i^NZ�¦Y��,� ���r�mY�yk�#�#���Ai�R?{'`�N'&7�=P'JMgmi#H;Q XMNZQd�;�hJMNZf ghH P
QdOoN.NZf;�*O i�R�� RTi#X J�L;NKn=P'QMN*� 
�G�t O;XMi^aZN.QMQdi#XZY ����
�G�t5` 1 �3`I~���Y�a.i#elO=P�XMN.f J�i�JML;N
Qde P'�m�r`�f;i#e�P�gmH NZH;a.i�f*gmH;{ � ��H7�;NZ�hg¦YD�,� ���r�mY yk�#�����-U?L;NZH j�NZXdghR�V^gmH;{ aZi#XdXMN.a.J�f;NZQdgm{#H;Q.Y*P'H;f
a.i#H;QdgmQdJMNZH�J��rVCO\NZXFRTi#XMelNZfAn\N.JMJMNZX�i#HAn;�*{#{�VCj�NZXMQdgmi#H*QZsk]��rJ�L;i��;{#LCJ�L*N8��� �-NZH;a.i�f*gmH;{SghH7JMXMi'`
f*�;aZN.Q�e�i�XMN J�L=P�H JIU?gmaZN9P�Q-e�P�H�V O;XMghe P'XdV ~9i^i#�mNZP�HAj�P'XMgzP'n;�mN.Q�RTi#X�i#�;X�noN.H;abL;e�P�XMc7Q.Y�ghJ
XdNZQd�;�hJMQ�gmH �hNZQMQS� @R��j�P'XMgzP'n;�mN.Q�P�H;f��hNZQMQ � @ �vaZ�mP��;QMN.Q�J�L=P'H�JML;NSQMe�P��h�r`If*i#e P'gmHANZH;a.i�f^`
ghH;{;Y�P�H*f O;Xdi�f;�*aZNZQ P a.i#H;aZN.O*J��;P��m�rVvQMghe�O;�hNZXAQMNZP�XMabL QMO=P�a.N¶|5U?ghJ�L N�P�abL ������~9i�i��mN�P'H
j'P�XdgzP�n*�mN�H=P'JM�;X�P'�m�hV�NZH;a.i�f*gmH;{?J�L;N3N'&7�=P'�mghJIVCnoN,JIU9N.NZH�P?O=P�gmX�i�R*{'`�JMNZXde j�P'XMgzP'n;�mN.QZs�_�X�P�H^`
QdghJMghj^ghJIVxi�R?N)&7�=P��mgrJIV gmQ N.H*RTi#XdaZNZf U?grJ�L RTN,U9N.X!gmelO;�mgha�P'JMgmi#H;QCJML=P�H ghH J�L*N	a�P�QdN	i�RSJML;N
Qde P'�m�r`�f;i#e�P�gmHKN.H;aZi^f;ghH;{;sDGIHva.i#H�J�XMP�QdJZYDJ�L;N!Qde P'�m�r`�f;i#e�P�gmHKN.H;aZi^f;ghH;{KNZH7�;elNZXMP'J�N.QAP��m�
e�P�O;O*gmH;{#Q i�R¹{'`�JMNZXde j'P�XdgzP�n;�hNZQ J�ixP�QM�$B�a.gmN.H7J�QdN.J�i�R¹f;ghQdJMgmH;a,J aZi�H;QdJ�P�H�J�QZY�JML7�;Q!gmH�`
JMXMi^f;�;a.gmH;{�e�i�XMNlgmH*RTi#Xde P%J�gmi�H�J�L=P�H P�a.JM�=P��m�rVvXMN)&7�;gmXdNZf JMi QMi��hj#NlJ�L;N�O;XMi�n;�mN.e s�_SL;ghQ
XdNZQd�;�hJMQ�ghHlJML;N�O\i�JMNZH�J�gmP��;J�i XMN,j�ghQMgrJ�O\i#XFJ�gmi�H;Q i�RDJML;N�QdN�P�XdabL	QMO;P�aZN'Y^RTi#X�U?L=P%J�U�i#�;�hf n\N
�d�*QdJ¹i#H;NCj^gmQdghJSU?grJ�LKJ�L;N �����CN.H;aZi^f;ghH;{;s
�9i#H;QdNZXFj�P%J�ghj�N P�O;O;XdiW��ghe P'JMgmi#H*QZY¹QM�;abL P�Qve P'H^�;P��m�rVqgmH;QdNZXdJMNZf J�XMP�H;QM�mP'J�ghi#H n\i?�*N.Q

� � NZ�hN.j P�H;fx~9XFV�P�H�J�Y��'�#�#���?i#X�P��*JMi#e�P'J�gha�P��h�hV P�n*QdJ�XMP�a.JMNZfxelNZeli#XMghNZQ � � NZ�hN.j\Y������#�#P*Y
�'�#�*y��¶Y#P�XdN�H;i�J3P�Q�N.QMQdNZH�J�gmP��;J�iCJML;NSR�P�QdJ�j�NZXdg��=aZP'J�ghi#H�i�R\aZi#XdXMNZa,J � 
�G�t P'H;f�f;�=P��Ç`IgmQdQM�;N
Qd�;O\NZXMQda�P��mP�X�O;XMi^aZN.QMQdi#XMQ�U?L;NZH �;QMghH;{ #"+5,�.0.�i#X�6$8/9�:0;=<?>oY�P'Q�JML;NZQdN�i#O�J�gmelgm�ZP'J�ghi#H;QDU�NZXdN
U?L*NZH �*QMgmH*{	~����CQI|qO;XdN.j^gmi#�*QM�hV�J�L;N eli#QdJ¹N)Bla.gmNZH�J�[�]�_ O;Xdi�a.NZf;�;XdN RTi#X?a.i#XMXdNZa.J�f;N¶`
Qdgm{#H*QZs
�CNZa.i#elOoi#QdgmH;{�JML;N�N.j'P��h�=P'JMgmi#H�i�R^J�L*N ~9i�i��mN�P'H�aZi#XdXMNZa,J�H;N.QMQ�RTi#XMe �;�zP � � NZ�mN,j\Y����#�#��P��,Y

n�V N,j�P'�m�=P'JMgmH;{�e�P�H�VKQMghe�O*�mNZX�RTi�XMe �;�mP�QSgmH�O=P�XMP��m�hNZ��Y*XMN.QM�;�rJ�N.f gmH�P�QMO\NZN.f;�;O�i�R-�;O JMi
w�s ��J�ghe�N.Q�RTi#X�J�L;N¹n=P�QdN ��
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S=;=81<>/�-XOM,.�=<�º�T�81U»)�C�§�<d8:-0g=c�)�,:-XT�O¼T�e�A";=+Î<d8:/1c�)�CX)�8�)�O=S¼§�&ZaÏ_ 5F-0c>81T�+=8:T"c><d/:/1T�8:/ kUT �
¬!®�~a` ]�y2z�q � r�Ý ¯ ~ � �V{�~mq � r¿Û � r � y�o.y�rts2yV�0]�Ý�Û¤���������FG�G�Ñ�£%G� %��$

5 ×�§�<>CX<�Dx� QQ;�'p8Bj!)�O!,��ÄE°G�I�I%�>ihJ�$ ;�§�� ����§�)�CX-0S=-0,bj��p�=<dc2��<>8MeÒT�8R,.�=<F&ZT�P�-Xc
T�eX;�9�;�)�C0-0,bjYÔ�-0,:�±LNO=-XO!,.<d8:+=81<d,:<>S(º�;=O=c�,.-XT�O=/�)�O%S(5F<>UVT�81-X<>/d�E;Sn3+=C0T�-0,:-XO=PM4�T�/:-0,:-0D�<
;�9�;�)�CX-\,bj�)�O=S6�pT�O=/1<>8BD�)f,.-0D�<¼��8.)�O=/BeÒT�8:UM)�,:-XT�O=/ kUT � Û � ��u ¯ ~by�oK½mÝ�qm|"y:| ¾xy�oKq �*s:{�~mq � r
�2Û´Ý�¾ ����������ÀÂ'p<>8181j��p]Ä�pT�UVT�Oµ���ÃºÅ-XO%��<>C°��y:|fz>ÆX� Ç�È(É�Ê Ë´Ì�ÍxËµ�¤A3+=81-XO=P�<>8B?
§�<>81CÓ)�P%�7G� !Ð�£%G���I%$
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5 ×á§�<>C0<dDx�¿E°G�I�I!G�J�$¸'p<>O%c2�=U»)�8:��A3;%-0,.<¦kUT�×�4>;�?.��$ëI%�
ß«_�)�O=P=� ;(�pCX)�8:��<�� f ht��;µ����à�;=��;=CX)%��E°G�I�I%��J�$*LN/:-0O=P��p;3,bÔ�-XS%,:�[,.TNabUV+=8:T�D�<pA"j"UR?
ixT�CX-0c¼A3-0U�;=CX)�,.-0T�O`)�O=S«'pT"T�CX<>)�O«A%)�,:-X/Bgh)�i=-0CX-0,bj��²��=>=>= ��r�~by�oKrx{�~°q � rx{�w���q � ` V´y�O�y�w
]�y2z�q � r ¾�{�w qm|!{�~mq � r({�rx| ?xy2z�~ � � o	��z�` � u6� �!V3]�¾ ?����������

4 º _ -XCXC0-Ó)�UV/>�²�¥'p-X<d8:<�� ; 5 �pCX)�8:��<�� �ÂÀ�;=+%,.)%� EHG�I�I�I!J�$ �pT�U�i=-XO%-XO=P(ß�<dc>-\?
/:-0T�O�ß�-Ó)�P�8.)�UV/*)�O=SFA3���á4�81T3cd<>S=;=81<>/�eÒT�8 ;SRVc>-0<>O!,�A"j"U�ixT�CX-0c�5FT"S=<>C´�p�%<>c2��-XO=P k�� �
Û � ��u ¯ ~@y�oK½mÝ�qm|"y:|�¾xy�oKq �*s:{�~mq � r��2Û´Ý�¾ ���!�2��� ;­� ;�UV<>81/:T�Ot�N� 4�A3-0/1,:CÓ)%�[y:|fz>ÆX�
Ç�È(É�Ê²Ì
GED|Dµ�7A3+=8:-0O=P�<d8B?Ï§�<d8:CX)�P=�Ö�¦G��¦£x�� �#%$

4 ºÂ_ -XC0CX-X)�UM/d� EHG�I�I�I!J�$ j � oK�V{�w^¾xy�oKq �*s:{�~°q � r ��{fz�y:| � r � ��� wXy:{�r =�uduxo.y2z2z�q � r
]�qm{ � o1{��
z k�� �¨4��µ$ëß�$Å���%<>/:-0/>��ß�<d+�)�81,:UM<dO!,RT�eNabO%eÒT�81U»)�,:-XT�O���<dc2�=O=T�C0T�P�j�����<dc2�=O=-î?
c�)�C´L�O=-\D�<>81/:-\,bjYT�eÅß�<>O=UM)�8:�h�F&µj3O%P�i!j��xß�<>O=UM)�81�x�

hÜ_�;µ� ' _ _�)��µ��E@�������!JK$�A"T�C0D"-XO%P�]�)�8:S�A%)�,:-X/Bgh)�i=-0CX-0,bj`4�8:T�i%CX<>UV/����ÄLNO=-0g�<dS
��C0P�T�81-0,.�%U '*)�/1<>S�T�O
ß�-0/:c>81<d,:<p&´)�P�8:)�O=P�<}5F;%C0,.-0+=CX-0<>81/�k��d���!��~U`���=>=>=(�Kr�~@y�oKrx{�~mq � rx{�w
Û � r � y�o.y�rts2y � r ? ��� wvzBc�q�~U`VÝ�o�~mq �*s�qm{�wx��r�~by�w�w q � y�rts2y��Ò�fÛe?�ÝN�F� ¡!¡����FG3��I¦£%G"�¦�3$

] ht��)�O=P=�`EB��������J�$7A3���!K �h��Oy; RVcd-X<>O!,�4�8:T�+xT�/:-\,.-0T�O�)�Ct4�81T�D�<>8d�^��r�~�� w\ÆpÛ � r � y�o.y�rts2y
� r�Ý ¯ ~ � �V{�~by:|�]�y:| ¯ s�~mq � r¿�2Û´Ý ]e=�� ¡=¢1���YÇ�È����¼Ì"Ë�PImµ�7A"+=8:-0O=P�<>8@?Ï§�<d8:CÓ)�P=��G���G�£
G���Ð"$

& ht��)�O=P=�Y�nº«57)�S=-XP!)�Oµ�¼5Ã_ 5FT�/:��<�Ô�-XcdW��FAY57)�C0-X�h�±E°G�I�I%��J�$*; RVcd-X<>O!,��pT�O	��-Xc�,
ß�8:-\D�<dO±&Z<�)�81O=-XO%P»-XOF)»'}T3T�C0<�)�O7A%)�,:-X/Bgh)�i=-0CX-0,bjYA3T�C\D�<>8d����r�~by�o�rx{�~mq � rx{�w�Û � r � y�o.y�rts2y
� r«Û � ��u ¯ ~@y�oK½mÝ�qm|"y:| ]
y2z�q � r¿�Ò��Û�Û´Ýe]����������FG����¦£%G�#!Ð"$
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