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Transfer Rate = Minimum of the 
Transfer Rate between A,C and C,B

Transfer Rate is limited only by the transfer rate 
between C and B
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Local 
DiskRouter

Compute nodes in a 
private network

Remote 
Storage

Ã'MO�6XA9;Z 5�0}=?Y89;Z!7�UWMj@��DIH7,Y�7DN?MF7D7�Ej4?^!7�E�`aMj5;~:*�46X�Y[Z\9G0

^\7�@���Z�@A46@_k
IAZGY[Z\9;U�MO@AMj5qY8Mj^�Mj@DY8��Z�V�9[Z\5;Z\@A^GZ�4�f�f*7�MOEjXA9;Z\5\0hsd@W5[XA^���^!7�5;Z\5\<�Y8��Z�^G46UWVAX�Y�7#Y8Mj4�@D@A4_I�Z\5
^\7�@¿��9[MOY[ZzY84�7�EO4_^\7�E�`aMO5[~ *�46X�Y8ZG9D7�@AI¿ZS�_V>ZG^GYWMOY�Y84�Y�7,~�Ze^!7,9[Ze4�f�VAXA5;�AMj@���Y[�AZ�IH7#Y�7�Y84�Y[�AZ
IAZG5;Y[Mj@H7,Y[Mj46@�0esd@�Y8�AMO5¡f�X�@A^GY[Mj46@�<'`aMj5;~:*�46X�Y[Z\9���Z\�H7!N6ZG5D5[MOU�MOEF7�9�Y[4�2�7�@A�67�9[4?4¹» v6v ¼ 0es
Y	MO5�UW469;Z
Z�¨�^GMjZG@�Y\<3�>ZG^!7�XA5;Z¡Y[�AZ�IH7,Y87�I�4_ZG5�@�4�Y��H7!N6Z1Y84�Y89[7BN�Z\9;5[Z�Y8�AZ�IAMO5[~30
/u�AZ�IH7,Y�7eUW4BN6Z\9�MO5aN6Z\9qP�XA5[Z�f�XAE����AZG@�Y[�AZ�^\46UWVAX�Y[ZD@A4_I�Z\5¡7�9[Z�MO@�7rV�9[MON,7,Y[ZD@AZGYd��469;~�7�@AI

46@�EOPrY8�AZ��AZ!7�I�@�4_IAZ�Mj5a7,^\^\ZG5[5;Mj�AEOZ	46X�Y[5[MjI�Z�0asd@�Y[�AMj5]^!7�5;Z�<���ZD^!7�@�IAZ\VAEO4BP�`aMO5[~ *�4�X�Y8ZG9�46@�Y[�AZ
�AZ\7�I_k
@A4_I�Ze7�@AI¿XA5;Z�MOY¡Y84�5;Y89;Z!7�U�IH7,Y87�Y84Q¢#f�9[46U Y[�AZ�^\4�U�VAX_Y8Zz@�4_IAZG5\0�Ã'MO�6XA9;Z 5�5;�A4B��5	Y8�AMO5
VA9;4_^GZ\5;5\0
`aMj5[~ *�46X�Y[Z\9��H7�5h7�5[Mj��@AMO�H^\7�@QYhV>ZG9;f�469;Uz7�@�^\Z}7�I�N,7�@QY�7,�6Z&4oN�Z\9�5[MjUWVAEcP���9[McY8MO@A��Y8�AZ}IH7,Y87�Y[4]I�Mj5[~

46@DY[�AZ��AZ\7�I�@A4_I�Z�7�@AI	Y8��Z\@DY89[7�@A5;f�ZG9[9;Mj@A�1McY���Z\^!7,XA5[Zuf�469�EF7�9;�6Zu7�UW46XA@QY85'4�f�IH7,Y�7_<6IAMj5;~���Z\^G46U�ZG5
Y[�AZ���4�Y[Y[EjZG@AZ\^�~30&ÃHXA9;Y[�AZ\9G<_Y[�AZ��AZ\7�I�@A4?IAZ�Uz7!P�@A4,Y��H7!N6Z�Z\@A46X��6�z5qY8469[7��6Z]Y[4	7�^G^\46UWUW4_IH7#Y8Z�7�EjE
Y[�AZ�IA7,Y�7�0�`aMj5;~ *�46X_Y8Z\91�A7�5�I_P_@A7�U�MO^��H4B� ^\4�@�Y[9[46E-���AZG9[ZG��P�McY�^!7�@K5[Ej4B�Â46915;Y[46VKY[�AZ�5;Z\@AI�Z\9
Mcf�McYa9;XA@A5146X�Ya4�f}�AX��>Z\915[VA7�^\Z�7�@�I�Uz7�~,Z	Y8�AZ�5[Z\@�IAZ\9�9[ZG5[XAUWZD5[ZG@AIAMO@A�eIH7,Y87z���AZ\@�Y8�AZ��AX��>Z\9
5;VH7�^\Z¡��Z\^\4�U�ZG5]7!N,7�MOEF7��AEOZ�0
D�EFEF"�³*²&��­o³�¯�¬

�
"5% � %(" ��� %�® "$� 4 � %Q­ ��¯3® �'ª `aMO5[~ *�46X�Y8ZG9�Z\@A7��AEjZG5�Z!7�5qP1^\46@�5;Y89;XA^GY[Mj46@�4�f�7�VAV�EjMck

^\7,Y8MO46@_kdEOZGN�Z\E}4oN�Z\9;EF7!P�@�ZGYd��469[~�Y84�U�7#�_MjUWMj§GZDY8�AZzY[�A9[4�XA�6�AVAX_Y	4�fuY[�AZzY89[7�@A5qf�Z\9[5G0�gi�AMOEjZW4�Y8�AZG9
7�V�VAEjMO^!7,Y[Mj46@_k
EjZ�N6Z\E�4oN�Z\9;EF7!PW@AZGYd��469[~�5�EOMj~,Z8*�Z\5;MjEOMjZ\@QY�£�N6ZG9[Ej7BP�¾�ZGYd��469[~�¸ *�£�¾�º&��Z\EjV�Mj@W9[ZGIAXA^\MO@A�
Ej7,Y8ZG@A^GP�<�`aMj5;~ *�46X_Y8Z\9�4BN6ZG9[Ej7BPQk
@AZGYd��469[~��AZGEjVA5¡Mj@�Uz7o��MOU�MO§\MO@A�e�H7�@AI_��MjI�Y[��0 1TZGEj4B��<���Z���MON6Z�7
^G46@A^\9;ZGY[Z�ZS�A7,U�VAEOZ14�fh���AZ\9;Z¡Y[�AMj5uMO5�X�5[ZGf�X�E�0
sd@�Y8�AZ�b�g klJ�7�IAMO5[46@���MjIAZSkl7�9;Z!7�@�ZGYd��469[~3<>��Z	�H7!N�Z�Yd�T4zVA�QP_5;Mj^\7�E�VA7,Y8�A5�Y84��64�Y[4eRT�AMO^!7��64�0

/u�AZ�IAMj9;Z\^�Y]VA7,Y8���H7�5�7�Ej4B�TZG9]Ej7,Y8ZG@A^GP��AX�Y�Y8�AZ¡�H7�@�I���MjI�Y[��MO5�EjMjUWMOY[Z\IzY[4 m!p6p J��AVA5\0�/u�AZ\9;Z�MO5
7�@�7�@A4�Y[�AZ\9�VH7,Y[��Y84�RT�AMj^\7��64�N_Mj7�J�MOEO�T7�XA~,Z\Z�����Mj^����H7,5a7��A7�@AI���MOI�Y8��4�f - p6p J��AVA5G0�b�@�f�469lk
Y[XA@H7,Y[Z\EOP�<��>ZG^!7�X�5[ZD4�f}EjMOU�McY�7,Y[Mj46@�5u4�f}^\XA9;9[Z\@QY¡@AZ�Yd�T469;~�Mj@A�3¸ �TZ�^\7�@A@A4�YaXA5[ZDYd��4�VA7,Y8�A5a7�@AI�I�PQk
@H7,U�MO^!7�EOEOP¡5[VAEOMOY-IA7,Y�7��>Z�Yd�TZGZ\@WY8�AZGU�ºS<���Z�^!7�@WXA5;Z�4�@AEOPD4�@AZuVH7,Y[�z7�@�IWY[�AZ�^\XA9;9[Z\@QY}@AZ�Yd�T469;~�Mj@A�
�H7,5[Z\I�46@r9[ZGIAXA^\MO@A�WEF7,Y[Z\@A^�Pe^��A4?465[ZG5�Y[�AZ�Ej4B�TZG9uEF7,Y[Z\@A^�P�¸�7,@AI�EO4B�TZG9��A7�@AI���MOI�Y8�3ºTVA7,Y8��0
g�Z��H7!N6Z��>ZGZ\@ 7,�AEjZ�Y[4KIAZGVAEj4BP�7�`aMj5;~:*�46X�Y[Z\9W7,YzJ�MOEO�T7�XA~�ZGZ�7,@AI�ZS�_VAEj46McY�Y8�AZr^\4�U	�AMj@�Z\I

�H7,@AI���MjI_Y8��4�f�t p�p J��AVA5�f�469aY8�AZ�IH7#Y�7eY8987,@A5;f�ZG9\0W`aMj5;~:*�46X�Y[Z\9�Mj5�7,�AEjZ	Y[4�5;VAEjMcYaY8�AZ�IH7#Y�7�7�@AI
I�P?@H7,U�MO^!7�EOEOPWIAZGY[Z\9;U�MO@AZ]Y[�AZaf�987�^�Y8MO46@zY8�A7,Yu�H7�5�Y[4D�>Z�5[Z\@QY�IAMO9[Z\^�Y8EcPz7,@AIeY8�AZ�f�9[7�^GY[Mj46@�Y[�H7,Yu�A7�5
Y[4��>Ze5;Z\@QYDN?MF7�J�MOEO�T7�XA~,Z\Z�0�/u�AZr`aMO5[~ *�4�X�Y8ZG9	^\EOMjZ\@QY�9[Z!7,5[5[ZGU	�AEOZ\5	Y8��ZeIH7,Y�7�7,@AI¿VH7�5;5[Z\5DY[�AZ
^G46U�V�EjZGY[Z1IH7,Y87�Y[4�Y[�AZ¡7�VAVAEOMj^\7,Y8MO46@�0�gKZ1�H@AI�5[MOU�MOEF7�9}^!7�5;Z\5�Mj@r4�Y[�AZ\9�Z\@QN?Mj9;46@AUWZ\@QY85�7�5u��Z\EOE�0
`aMj5[~ *�46X�Y[Z\9�4BN6ZG9[Ej7BPz@AZGYd��469;~e^!7�@�7�EO5[4	��Z1XA5[ZGI�Y[4D9[46X_Y8Z�7�9;46XA@AIef*7�MOEjXA9;Z\5\0'b]5;Z\9[5�^\7�@r�AXAMjEOI

UW469[Z1^G46UWVAEjZS��4BN6ZG9[Ej7BP�@AZGYd��469[~�5]7�@AIrU�7BPzZGN�Z\@�I_P_@A7�U�MO^!7�EOEOPW�AXAMOEjIe7,@�4BN�Z\9[Ej7!Pe@AZGYd��469;~r7�@AI
9;Z�kd^G46@��H��XA9[Z¡MOY\0



� 	�� 	�� ��	����
	�� ��� $ ��
 $,��� � ( � $ ���,� $�������� ��� ��&�$ ������	��
��� � m t

S R1

R2

R3

R4 R5

D1

D2

D3

Ã'Mj��XA9[Z89�0}=_46X�9[^\Z¡=zX�5[Z\5�7D`aMO5[~ *�46X�Y8ZG9T4BN6ZG9[Ej7BPz@AZGYd��469;~���MOY[�r`aMj5;~:*�46X�Y[Z\9;5 * m k *]t�Y84DU�XAEOY[Mck
^!7�5qY�IH7,Y�7	Y[4WI�Z\5;Y[Mj@H7#Y8Mj4�@A5�` m kl`1v_0

D�E<EF"�³*²&��­o³�¯�¬
�
"$% � %(" � ±<"�­B³�²&�.1�­Qª L�7�9;�6Ze^\46EOEF7���469[7,Y8McN6ZzV�9[4#½;ZG^GY85W�H7!N6Z�7�@�XAU	��Z\9�4�f]VH7�9qk

Y8MO^\MjVA7,Y8MO@A�z5;MOY8ZG5\0�/u�AZW5[46X�9[^\Z�IH7#Y�7r@AZ\ZGIA5¡Y[4r�>Z�UW4oN�Z\I�Y84eY8��ZWI�MO�>Z\9[ZG@QY�VA7�9;Y[Mj^\MOVH7,Y[Mj@A��5;MOY[Z\5\0
=_46UWZ�4�f-Y[�AZ	VH7,9;Y8MO^\MOVH7,Y8MO@A�W5[MOY[Z\517,9[Z�V���P?5;Mj^!7,EjEOP�EO4_^\7,Y8ZGI�^\EO465[Z	�QP�0�Ã34�9�Z���7�UWVAEOZ�<�5;^\MOZ\@QY8MO5;Y1MO@
¾aRu=_¶Âb]9;�H7�@H7#klRT�H7�UWVH7��6@�Z�<�sdEjEjMO@A46MO5u7�@AI���7,EjZ�<>RT46@�@AZ\^�Y8Mj^GX�Y1@AZGZ\IA5]Y8�AZ�IH7,Y�7�f�9[46U µ�7�Ej46U�7�9
Y8ZGEjZ\5;^\46V�Z�Mj@�R�7�EOMOf�469;@AMF7_0
b�@�f�469qY8XA@H7#Y8Z\EcP6<#slµ�U	XAEcY8MO^!7�5qY�Mj5�@A4�Y�7!N,7�MjEj7��AEOZ�4BN6Z\9�Y8��Mj5���MjI�Z�kl7,9[Z!7_0�/u�AZ}46@AEcP�N?MF7,�AEjZ&7�EcY8ZG9[@H7#k

Y8McN6ZuMj5�Y84��AXAMOEjI�7�@�4BN6ZG9[EF7!PD@�ZGYd��469[~	��McY8��7�VAV�EjMj^\7,Y8MO46@_k
EjZGN�Z\E?U	XAEcY8Mj^\7�5;Y�^!7�VH7,�AMjEOMOYdP60h`aMO5[~ *�4�X�Y8ZG9
�AZ\EOVA517�^G^\46UWVAEOMj5[��Y[�H7,Y\0D=_MO@A^\Z�Y[�AZW`aMj5;~:*�46X�Y[Z\9a�A7�51�AX��>Z\9;Mj@A�e^\7�VH7��AMOEjMcY8MjZG5\<�@A4�Y¡7�EOE�Y[�AZDZ\@AI?k
V>4�Mj@QY85u@AZGZ\I��H7!N6Z�Y8�AZ�5[7�U�Z��H7,@AI���MjI_Y8��0
sd@�Y8�AMO5]5;^��AZ\UWZ�<�7�`aMj5;~:*�46X�Y[Z\9�7,Y1RT��Mj^!7,�64���46XAEOI�VA9[4BN?MjI�Z�Y8��Z�@AZG^\Z\5;587�9qP��AX_��ZG9[Mj@��A<>U�7�~,Z

^\46V�MjZ\5�4�f�Y8�AZ¡IH7,Y87�<�7�@AI�5[Z\@�I�46@AZ¡^\4�V�PrY[4z¾�Ru=_¶ 7�@�I�Y[�AZ�4,Y8�AZG9]^G46VQP�Y[4���7,EjZ�0�s
f'Y[Z\987,��P�Y[Z\5
4�f�IH7,Y�7�7�9;Z1�>ZGMj@A��UW4BN6Z\I�<3Y[�AZ�@AZGYd��469;~e�H7�@AI���MOI�Y8��587!N?Mj@��WMO5u��XAMOY[Z¡5;Mj�6@�MO�H^\7�@QY!0
Ã�Mj�6XA9;Z 9u5[�A4B��5�7�@�7,VAVAEjMO^!7,Y[Mj46@?kdEjZ�N6ZGE,U	X�EOY8MO^!7�5qY�4BN6ZG9[EF7!P1@�ZGYd��469[~1^G9[Z!7#Y8Z\I�XA5[MO@A��`aMj5;~:*�46X�Y[Z\9;5

* m k *]t�f�469�Y89[7�@A5;f�ZG9[9;Mj@A��IA7,Y�7�f�9;46U 5[46X�9[^\ZW=rY84eIAZG5;Y8MO@H7,Y[Mj46@A5]` m kd`1v�0]/u��ZD9[46X�Y[Mj@A���AZ\9;Z	Mj5�7
EjMcY[Y8EOZ]^G46UWVAEjZS��0&Ã�Mj9[5qY!<?Y8�AZ15;46XA9[^GZ�5[Z\@�IA5�IH7,Y�7	Y[4�`aMj5[~ *�46X�Y[Z\9 * m 0 * m I_P_@A7�U�MO^!7�EOEOP�5;VAEjMcY85�Y8��Z
IH7,Y87�7�@AI¹5;Z\@AI�5�f�9[7�^GY[Mj46@�5�4�fuY[�AZ�IH7#Y�7�Y84 * n < *]v�7,@AI *;-�0 * n 7�@AI *�v�5[ZG@AI�7�EjE-Y[�AZ�IH7,Y87
9[ZG^\Z\McN6ZGIzf�9[46U * m Y84�* -A0 * -¡5[Z\@�IA5TY8��Z�IH7,Y87�Y[4�IAZG5;Y[Mj@H7,Y[Mj46@�` m 7�@AI�Y[4�Y[�AZ�@AZS�?Y�`aMO5[~ *�4�X�Y8ZG9
*�t?0 *�t	5[ZG@AIA5]7D^\46VQPr4�f�IH7,Y87DY[4�IAZ\5qY8Mj@A7,Y8MO46@A5�` n 7�@AI�`1v�0
=�±�¬h¬�³*¬-/ *�¯�')E�±�­���­o³�¯>¬ ¯�¬?����­�� 8>­B®A%(��':1�ª `aMj5;~ *�46X_Y8Z\9]7�EOEj4B��5]X�VAEj4Q7,IAMj@A���HEcY8Z\9;5�Y[4

^��A4?465[Z�Mj@A^G46U�MO@A��IH7,Y�7_0 *�Z\^GMjVAMOZ\@QY85�^!7�@¹9;XA@¹^��A4?465;ZzY84�9[XA@ 7�9;�AMOY[987�9qP�^\4�U�VAX_Y�7,Y[Mj46@K46@�Y8��Z
5[V�Z\^GMO�HZGI�7�UW46XA@QY}4�f�IH7#Y�7��>Z�f�469[Z�IAZ\^GMjIAMO@A�����AZGY[�AZ\9}Y84�7�^\^GZ\V�YTMOY!0'b]5;Z\9[5�^!7�@�XA5[Z�`aMj5;~:*�46X�Y[Z\9;5
7��AMOEjMOYdP Y[4�U�7�~�Z�46@?k
Y8��Z�k ��P ^\46V�MjZ\5eY[4�V�Z\9qf�469[U ^\46UWVAX�Y87,Y8MO46@ 46@iY8�AZ�@A4?IAZ\5�^\EO465[Z�Y[4�Z\7�^��
`aMj5;~:*�46X�Y[Z\9u7,@AI�Y[�AZ\@�IAMO5;Y89;Mj�AX_Y8Z�Y[�AZ�9[Z\5;XAEOYuY[�A9[4�XA�6�eY8�AZ¡`aMO5[~ *�4�X�Y8ZG9u4oN�Z\9;EF7!Pe@AZ�Yd�T469;~30�s
Y�MO5
7�Ej5;4DV>4�5[5[MO�AEjZaY[4�^\46U	��Mj@AZ1IH7#Y�7�U�4BN6ZGU�ZG@QY�7,@AIrIH7,Y�7DVA9;4_^GZ\5;5[Mj@���XA5;Mj@A��`aMj5;~ *�46X_Y8Z\9;5\0
� %Q­ ��¯3® � � ¯�¬�³ ­B¯3® ����4�¬-�.'¹³*² � *#  ­o±h¬�³*¬</�ª 1�PrXA5;Mj@A����� �����	� ����» n v ¼ Y84zZG5;Y[MjU�7,Y8Z1Y8��Z

@AZGYd��469;~�^\7�VH7�^GMOYdPz7�@AI�46��5[Z\9qN?Mj@A�D7,^GY8XA7�E>Y[987�@A5qf�Z\9;5\<A`aMO5[~ *�46X�Y8ZG9TI�P?@H7,U�MO^!7�EOEOP	Y[XA@AZ\5�Y8�AZa/�R�µ
�AX��>Z\9&5[MO§\Z�7�@�IWY[�AZ�@?X�U	�>ZG9&4�f�5;4_^�~,ZGY[5�@AZGZ\IAZGIzf�469�Y[�AZ�Y89[7�@A5;f�ZG9-Y84¡X�Y8MOEjMj§GZ�Y[�AZuf�XAEjEA�A7�@AI���MOI�Y8��0
µ'7,Y[�A987#Y8Z�X�5[Z\5TVH7�^�~�Z�Y�IAMj5;V>ZG9[5;Mj46@WY8Z\^���@AMj��XAZG5�Y84	ZG5;Y8MOUz7#Y8Z�Y8�AZ]@AZGYd��469[~�^!7�VA7�^\McYdP60-`aMO5[~ *�4�X�Y8ZG9
Y8XA@�Z\5	Y8��Z��AX��>Z\9	5;Mj§GZ�Y84���Z�Z\��XH7,ETY84�Y[�AZ��H7�@�I���MjI�Y[�¿IAZ\Ej7!P�VA9;4_I�XA^GY\0KÃH469�ZGN6ZG9;P mBp U�5�4�f
EF7,Y[Z\@A^�P6<h`aMj5;~ *�46X_Y8Z\9¡7�I�IA5�7,@KZS�_Y[987�5;Y89;Z!7�U�0z/u��Mj5�Mj5¡7�@�Z\UWVAMj9;Mj^\7�E'N,7�EjX�Z�Y[�H7,Y¡Mj5�~�@A4B��@KY[4



mBx ���������
	���
�����������
�����������	�
�	����! "��#%$'&��)(

��469[~r��Z\EjE�»�v�- ¼ 0�s
f&U	XAEcY8MOVAEjZ�5;Y[9[Z\7�U�5�7�9[Z��>ZGMj@A��XA5[ZGI�<�Y[�AZ	�AX��>Z\9]5[MO§\Z�MO5�5;VAEjMcY�ZG�?XA7�EjEcP�7�U�4�@A�
Y[�AZ�5;Y89;Z!7�UW5\0
s
Y�MO5�7,Ej5[4rV�465[5;Mj�AEOZDY84�9[Z\��XAEF7,Y[ZDY8�AZW�H7�@AI_��MjI�Y[��XA5;Z\I¹�QP�`aMj5;~ *�46X_Y8Z\9¡7�@�IKY8��Z��H7,@AI���MjI_Y8�

XA5;Z\I¹�QP�Z\7�^��¹`aMO5[~ *�4�X�Y8ZG9¡5qY89;Z!7�U�0�¶�Y¡Y8��Mj5�V>4�Mj@QY!<�Y8��Mj51�T4�9[~�5��QP�EOMjUWMOY8MO@A��Y[�AZW/�R�µ �AX��>Z\9
5;Mj§\Z,0
=_Mj@A^GZe`aMj5;~ *�46X_Y8Z\9�V>ZG9;f�469;U�5¡Y8�AMO5	V�Z\9[MO4_I�Mj^WEF7,Y[Z\@A^�P¹7�@�I¿@AZGYd��469[~K^!7�VA7�^\McYdP�ZG5;Y8MOUz7#Y8Mj4�@�<'McY

^\7�@�f�X�@A^GY[Mj46@�7�5�7D@AZGYd��469;~�UW46@AMcY8469G0
«\¬>­�%(/3®A��­o³�¯�¬ ��³ ­A, ; ³5/�,-%�® 	 % � %("+ #"$�A¬�¬-%�® 1,ª `aMj5;~:*�46X�Y[Z\9W�H7�5Wf�Z!7,Y[XA9[ZG5�Y8�A7,YzZG@H7��AEOZ

Z\7�5;P�Mj@QY8ZG�6987#Y8Mj4�@ ��McY8���AMj�6��Z\9qk
EjZ�N6Z\E�VAEj7�@A@AZG9[5G0 g�Z��>ZGEjMjZ�N6ZrY8�H7#Y�Y[�AMj5W7��AMOEjMcYdP¹Mj5�Y8��Z�~�Z�P Y84
7�I�IA9[ZG5[5[MO@A�.f*7�MOEjXA9;Z�7�@AI f*7�XAEOYeY[46EjZG987�@�^\Z�Mj5[5;XAZ\5G0 ÃH469rMj@A5qY�7�@A^GZ�<1McY�MO5rV>465;5[MO�AEjZ����AZG@ XA5[MO@A�
`aMO5[~ *�4�X�Y8ZG9�4BN6ZG9[Ej7BP¡@AZ�Yd�T4�9[~1Y8�H7#Y�7���MjIAZSkl7�9;Z!7�@AZGYd��469[~¡46X�Y87��6Z}IAMj5;^\46@�@AZ\^�Y85'4�@AZ�4,fAY8�AZ}@A4?IAZ\5G0
/u�AZr`aMO5[~ *�46X�Y8ZG9�^GEjMjZG@QY	�H7�5	7�Y8XA@A7��AEjZ�Y8MjUWZ�k
46X�Y�7�@AI¿Mcf�5[46UWZzV�MjZ\^GZ\5�7�9;ZzUWMj5;5[Mj@���7,f Y[Z\9�Y[�AZ
Y[MjUWZ\46X�Y\<AMOY�^!7�@�IAMj9;Z\^�Y8EOP�f�ZGY[^���Y8��Z\U f�9;46U Y[�AZ�5[46XA9;^\Z,0
gi�AMjEOZ	Y8�AMO51�H7�@AIAEOMj@A�e��469[~�5G<hY[4�U�7�~�Z���ZGY;Y8Z\9�IAZG^\MO5[Mj4�@A5¡7�@AI�I�P?@H7�UWMj^!7,EjEOP�9[ZG^\46@_�H�6XA9;ZWY[�AZ

4BN6ZG9[Ej7BP�@�ZGYd��469[~3<6�AMO�6�AZG9qkdEOZGN�Z\E6VAEj7�@A@AZG9[5�@AZGZ\I�Y[�AMj5�MO@�f�469[U�7,Y[Mj46@�0�`aMj5[~ *�46X�Y[Z\9[5h7�@�I�`aMO5[~ *�46X�Y8ZG9
^GEjMjZG@QY85rVH7�5;5�Y[�AMj5rMj@_f�469[U�7,Y8MO46@ 7�@�I 7 5[XAUWU�7�9;P.4�f�Y[�AZ�IAMO�>Z\9;Z\@QY�EjMj@�~.5;Y87,Y8X�5¹¸��H7�@AI���MOI�Y8��<
f*7�MOEjXA9;Z\5�Z\@A^G46XA@QY8ZG9[Z\IHº�Y84¿�AMO�6�AZ\9lkdEOZGN6ZGE]V�EF7�@A@�Z\9[5G<u���AMj^�� ^\7�@ Y8�AZG@ XA5[Z�Y[�AMj5�Mj@�f�4�9[U�7,Y8MO46@¿Y84
VAEj7�@rIH7,Y87�UW4BN6ZGU�ZG@�Y]5;Y[987,Y[Z\�6MOZ\5G0
sd@�9;Z!7�E k
��469[EOI	Z��_V�Z\9[MOU�ZG@QY85\<Q��Z��H7!N6Z�Mj@QY8ZG�6987,Y[Z\IW`aMj5;~ *�46X_Y8Z\9'Mj@QY84¡71IH7,Y87aVAEF7�^GZ\UWZ\@QY-f�987,U�ZSk

��469[~�Uz7,@H7��6ZGI �QPi=?Y[469[~ » m w ¼ 0 `17#Y�7�VAEj7�^\ZGU�ZG@QYe5[^��AZGIAXAEOZ\9[5e^\7�@iUz7,~�Z���ZGY;Y8Z\9z5[^��AZGIAXAEjMO@A�
IAZG^\MO5[Mj4�@�XA5;Mj@A�DY[�AZ�Mj@�f�469;Uz7#Y8Mj4�@zVA9;4oN?MOIAZ\I��QP�`aMj5[~ *�46X�Y[Z\9[5G0

��ª *�¯�¬h¬<%?²�­o³ � ³ ­ 4
J�7�@QP�4�9[�Q7�@�Mj§!7#Y8Mj4�@A5]5qY8MOEjE�9[ZG5[469qY�Y84�7�N6ZG9;P�MO@A5[ZG^\XA9;ZD7�VAV�9[4Q7�^���Y[4��6Z�Y17�9;46XA@AI�Y[�AZ�^G46@A@AZG^�k

Y[MON?MOYdP�VA9[4��AEjZGU 4�f&Y[�AZDsd@QY8Z\9;@AZGY¡^\7�XA5[ZGIK�QP��H9[Z���7�EOEj58¢�¾]¶-/u5G0�¶]5�7rIA7,Y�7�UW4BN6Z\UWZ\@QY���Z\^G46U�ZG5
@AZG^\ZG5[587,9;P6<}Y8�AZz@AZGYd��469[~�7�IAUWMj@AMO5;Y[987,Y[469�Uz7�@�XH7,EjEOP�4�V>ZG@A5�Y8��Zz�H9[Z���7,EjE ¢,¾]¶-/ f�469�Y[�AZe7�I�IA9[ZG5[5
��XH7�I�9[XAVAEOZ\5-Y8�A7,Y&7�9;Zu�>ZGEjMjZ�N6ZGI�Y[41�>ZuX�5[Z\IWIAXA9;Mj@A�aY[�AZuUW4oN�Z\UWZ\@QY!0 7]4B�TZ�N6ZG9\<?MOY-MO5'N6ZG9;PDIAMc¨W^\XAEcY
Y[4�~�@A4B� Y[�A465[Z���XH7�I�9[XAVAEOZ\5�7�V�9[Mj4�9[M�0	y&5;V>ZG^\Mj7�EjEcP�Mj@�Y[�AZW7�X�Y84�Uz7,Y[Z\I�IH7,Y87�V�EF7�^GZ\UWZ\@QY!<����AZG9[Z
VA9;4�Y84?^\4�Ej5}7�9[Z�I�P?@H7,U�MO^!7�EOEOP�5[Z\EOZ\^�Y8Z\I�7�@AI�Y8�AZ�@�XAU	��Z\9}4�f�5qY89;Z!7�UW5�MO5&I�P?@H7�UWMj^!7,EjEOP�IAZ�Y8Z\9;U�MO@AZ\I�<
~�@A4B��Mj@��WY[�AZ�Z���7�^GY]7�I�IA9[ZG5[5[ZG5]Y[�H7,Y�7DIH7,Y87�UW4BN6ZGU�ZG@�Y���MOEjE�X�5[Z�Mj5�7�EOU�4�5;YuMOU�V�465[5;Mj�AEOZ�0�/u�AZ\9;Z�k
f�469;Z�<QY84¡��Z�5[7,f�Z��AX�Y}EjZG5[5&5[ZG^\XA9;Z�<_Y[�AZ�7�IAUWMj@AMO5;Y[987,Y[469�U	XA5qY}46V>ZG@�UW469;Z�7�IAIA9;Z\5[5;Z\5}Y8�H7�@�7�^�Y8XH7�EOEOP
XA5;Z\I�0}/u�AZG5[Z�ZS�?Y8987�46V�Z\@AMO@A�65u^\7�@���Z1Z��_VAEO46MOY[Z\Ir�QP�7,Y[Y87�^�~�ZG9[5�Y84�5[@�Z!7�~eMO@�Y[4DY8�AZ�@AZ�Yd�T469;~30
µ&9;ZGN?Mj4�XA5�5qP_5qY8ZGU�5�Y87�9[��ZGY�7�5[V�Z\^GMO�H^�@AZGYd��469;~�5;ZGY[Y[Mj@A�z7�@AI3¢#469��A9[ZG�T7�EOE ¢�¾�¶-/ ��Z\�H7!N?Mj469G0�Ã34�9

MO@A5;Y87�@A^\Z,<�Y8�AZW7�VAV�9[4Q7�^���XA5;Z\IK��P�Uz7�@QP��HEjZD5;�H7�9[MO@A�e5[4,f Yd��7�9;ZW7�5[5;XAU�ZG5¡Y[�H7,Y1�H9;ZG�T7�EjEO5�¢�¾�¶-/u5
7�EOEj4B� ��Z\� Y8987#¨�^�¸*V�469;Y 5 p º�0�=_46UWZz5qP_5qY8ZGU�5W7�5;5[XAUWZ�Y8�H7#YD^\ZG9;Y�7,Mj@¿^\4�U�V�46@AZG@�Y[5D^!7�@ ��Z�Mj@?k
5qY�7�EOEjZ\I�46@��H9[Z���7�EOE ¢�¾�¶-/ÂU�7�^��AMO@AZ\5¡469�46@KY[�AZW�>46X�@AIH7�9;MjZ\5¡4�fT@AZGYd��469[~�5G0�£a9;�Q7�@AMO§!7,Y[Mj46@A51X�5[Z
IAMc��ZG9[ZG@�Y1YdP?V�Z\5�4�f}�H9[Z���7,EjEj58¢�¾]¶-/u5�7,@AI��H7!N6Z�IAMc��ZG9[Z\@QY�@AZ�Yd�T4�9[~�5[Z�Y[Y[Mj@A�65G<�5[ZG^\XA9;MOYdP�^G46@A^GZ\9[@�5\<
V�Z\9qf�469[U�7�@A^GZu9[Z\��XAMO9[ZGU�ZG@�Y\<QZGY[^�0�/u�AZG9[Z�f�469[Z,<?@�ZGYd��469[~�5&4B��@AZ\IW�QPDIAMO�>Z\9;Z\@QY-469;�Q7�@AMO§!7,Y[Mj46@�5'U	XA5qY
��Z1Y8987!N�Z\9[5;Z\I�Mj@eIAMc��ZG9[Z\@QY��T7BP?5G0TÃH469TY[�AMj5u9;Z!7�5;46@�<H@A4�VA9;ZGN?Mj4�XA5�5;P?5;Y[Z\UÁ587#Y8Mj5q�HZ\5�Z�N6Z\9qPr469[�67�@AMck
§\7,Y8MO46@�0
sd@�7zIH7,Y87zVAEF7,^\Z\UWZ\@QY\<>46@�Z	5[McY8Z�U�7!P��H7!N6Z	Y84z^\46UWU	XA@AMO^!7,Y[Z¡��McY8��U�XAEOY[MjVAEOZ15[MOY[Z\5a4BN�Z\9�Y[MjUWZ

469�Mj@�7�5[MO@A�6EOZ�UW46UWZ\@QY!0r/u�A465;Z�V�Z\Z\9�5[McY8Z\5�Uz7!P��H7!N�Z�Y84���Z�Y[987!N6ZG9[5;Z\I¿Mj@KIAMO�>Z\9;Z\@QY��T7!P?5�7�5
ZS��V�EF7�MO@AZ\I.7��>4BN�Z�0 1�Z\^!7,XA5[Z�4�f�Y[�AMj5�U	XAEcY8M kd469;�Q7�@AMO§!7,Y[Mj46@H7,E�7,@AI�U�XAEOY[MckdVA7�9;YdPK^\46UWU	XA@�Mj^!7#Y8Mj4�@
VH7#Y[Y8ZG9[@�<&��Z�@�Z\Z\I Y84��H7!N�ZrN,7�9;Mj46X�5D5[469qY85D4�f�Y89[7BN�Z\9;587�Eu5qP_5qY8ZGU�5G0 Ã3X�9;Y8��Z\9[UW469;Z�<-�TZr@AZGZ\I�7�@



� 	�� 	�� ��	����
	�� ��� $ ��
 $,��� � ( � $ ���,� $�������� ��� ��&�$ ������	��
��� � m w

Mj@QY8ZG�6987#Y8Z\I�5;P?5;Y[Z\U Y8�H7#YT^G46U	�AMO@AZ\5}Y8�A465;Z�5qP_5qY8ZGU�5�5[4�Y[�H7,Y}Yd�T4	4�9[�Q7�@�Mj§!7#Y8Mj4�@A5&�H7!N_MO@A��I�MO�>Z\9[ZG@QY
@AZGYd��469;~15[ZGY;Y8MO@A�65�7�@AI¡5[ZG^\XA9;MOYdP�^G9[MOY[Z\9;MF7�^!7,@¡^G46UWU	XA@AMO^!7,Y[Z-Z!7�^��¡4�Y8��Z\9\0�¶�Y�46XA9���Z\5;Yh~�@A4B��EjZGIA�6Z,<
baR 1 ¸�b]@�MO�HZGIeRT46@A@�Z\^GY[Mj46@ 1T9[4�~�Z\9;Mj@A�Qº-MO5-Y8�AZ�46@AEcP�5;P?5;Y[Z\U Y8�H7#YT5[7,Y8MO5;�HZG5}Y[�AZ\5;Z�9[ZG��XAMj9;Z\UWZ\@QY85G0
b�R 1 Mj5]7�@�MO@QY8Z\��987,Y[Z\I�5qP?5;Y8ZGU Y[�H7,Y]^\46U	��Mj@AZG5av�^G46UWV>46@�Z\@QY�5qP?5;Y8ZGU�5G<�Z!7,^���4�f-���AMO^���5[XAV?k

V>4�9;Y85TXA@AMj��XAZ1@�ZGYd��469[~�5;ZGY;Y8Mj@��65�7�@AIeXA5;Z�^!7�5;Z\5\0-giMcY8�rbaR 1]<H7�@r469[�67�@AMj§\7,Y8MO46@z^\7�@e^��A4?465[Z�46@�Z
f�9[46U Y8�A465;Z�^G46U�V�46@AZG@QYzUWZ\^��H7,@AMj5;U�5�7�@AI�^!7�@�5;Y8MOEjE�Y87�Ej~���McY8��4�Y8�AZG9[5WXA5[MO@A��I�MO�>Z\9[ZG@QYz^G46U�k
V>4�@AZ\@QY�5;P?5;Y[Z\UW5\0¤/u�AMj5rMO5�N6Z\9qPi5[MOU�MOEF7�9WY84¿Y8�H7#Y!<�MO@�=?Y8469;~3<aIH7,Y87 ^\7�@ �>Z�UW4oN�Z\I f�9[46U 7�@
469[�67�@AMj§\7,Y8MO46@rXA5[MO@A��7WVA9[4,Y84?^\46E�Y84z7�@A4�Y[�AZ\9�XA5;Mj@A�z7�IAMc��ZG9[Z\@QY�VA9[4�Y[4_^G46E�0T/�4�5;XAVAV�469;Y�7�5]Uz7�@QP
469[�67�@AMj§\7,Y8MO46@A5]7�51V�465[5;Mj�AEOZ�<���ZD�H7!N6ZW^��A465[ZG@�b�R 1 ��5¡^G46UWV>46@�Z\@QY�5;P?5;Y[Z\UW51N6Z\9qP�^!7,9[ZGf�X�EjEOP�0�sd@?k
5;Y[Z!7�I�4�f}7,IAIAMj@��z^\4�U�V�46@AZG@�Ya5;P?5;Y[Z\UW51Mj@�7,I��A4_^¡��7!P?5\<���Z	^GEF7�5;5[MO�AZ\I�9[ZGVA9[ZG5[ZG@�Y87,Y8McN6Z	�T7!P_5aY[4
46V�Z\@��H9[Z���7�EOEj58¢�¾]¶-/u5�7�@AI¡Y8�AZG@�Mj@QN�Z\@QY8ZGI	^\46UWV�46@AZ\@QY�5;P?5;Y[Z\UW5�f�469�Z\7�^��	^GEF7�5;5\0'/u��Z�^G46U�V�46@AZG@QY
5;P?5;Y[Z\UW5T7,9[Z�C�R 1�¸�C1Z\@AZG9[MO^aRT46@�@AZ\^�Y8Mj4�@ 1T9;46~�ZG9[MO@A��º�»�vQt ¼ <_Ru£1`�£ ¸�RT4?46V�Z\9[7,Y8McN6Z]£a@_kl`aZGUz7�@�I
£aV>ZG@AMj@A�Qºa»�v x,¼ <37,@AI �0*�¶ �Á¸�U�MOIAIAEOZ\��4 � Y[987!N6ZG9[587,Eh�QP *�Z\EO¶ �1Mj@���º�0

��ª�©Hª ��� %�® � ³$% �
sd@�b�R 1�<�Z!7�^���@AZ�Yd�T469;~�^��A4?465[ZG5¡7r^G46UWV>46@�Z\@QY�U�ZG^��H7�@AMO5[U �H7�5[ZGIKX�V>46@�McY85a@AZ�Yd�T4�9[~�5[McY8X_k

7,Y8MO46@�7�@AI¹4,Y8�AZG9�^G9[MOY[Z\9;MF7�0��}ZGY!<�Yd�T4�@AZGYd��469[~�5DXA5;Mj@A��IAMc��ZG9[Z\@QY�^\46UWV>4�@AZ\@QY�U�ZG^��H7�@AMO5[UW5�^\7�@
^\46UWU	XA@�Mj^!7#Y8Z�Z!7�^��e4�Y[�AZ\9G0&Ã'Mj��XA9[Z mBp 5;�A4B��5�7�YdP?VAMj^\7�E>Y[46V>4�Ej46��P	4�fhbaR 1�0_/u�AZa�H�6X�9[Z�5;�A4B��5�7
5[McY8XH7,Y[Mj46@�Y8�H7,Y]7D^\EOMjZG@�Y�MO@r7�@�469[�Q7,@AMj§\7,Y8MO46@�XA5;Mj@A��Ru£1`�£·U�7�~�ZG5�7�^G46@A@AZG^GY[Mj46@rY84W7D5[ZG9;N6ZG9�MO@
7�@A4�Y[�AZ\9u4�9[�Q7�@�Mj§!7#Y8Mj4�@�XA5[MO@A�zC�R 1�0
s
f17�5;Z\9;N�Z\9�@AZGYd��469[~�IA4?Z\5W@A4�Y�7�EOEj4B� MO@��>46X�@AI�^G46@A@AZG^GY[Mj46@A5G<�Y8�AZG@.McY��H7�5�Y84��A7BN�Z�4�@AZ�4�9

U�4�9[ZW7��6ZG@�Y[5�Y[�H7,Y�7�9[9[7�@A�6ZW^\46@�@AZ\^�Y8Mj4�@A5�Y[4o�T7�9;I¿7�X�Y[�A469[MO§\ZGI�5[ZG9;N�Z\9D7�V�VAEjMO^!7,Y[Mj46@A5G0e=_MOU�MOEF7�9;EOP�<
7�^GEjMjZG@QY�@AZ�Yd�T4�9[~�Y8�H7,Y�IA4?Z\5�@A4�YD7,EjEj4B�Â46X�Y8��46XA@�I�^\4�@A@AZ\^�Y8MO46@A5�f�9;46U¥7�9[��MOY89[7�9;P�^GEjMOZ\@QY85¡U	XA5qY
�H7!N6Z�4�@AZ�469	U�XAEOY[MjVAEOZ�7,�6Z\@QY85�Y8�H7,YD7�9[9[7�@A�6Z�^\46@A@�Z\^GY[Mj46@�5�f�9[46U 7�X�Y[�A469;Mj§\ZGI¹^\EOMjZG@�Y[5\0�¶ baR 1
7��6ZG@�Y�^G46@��H��XA9[ZGI�Y84�XA5;Z�C�R 1 7�5uMOY[5u^\46UWV�46@AZ\@QY�UWZ\^��H7,@AMj5;U Mj5u^\7�EjEOZ\Ir7�C�R 1i7��6ZG@QY!0�£�Y8�AZG9
YdP?V>ZG5�4�f�7��6ZG@�Y[5T7,9[Z�^!7�EOEjZ\I�5;MjUWMjEF7,9[EOP�0�¾]4�Y�ZGN�Z\9qP�V�EF7�^GZ�^\7�@�7,@�469;�Q7�@AMO§!7,Y[Mj46@DMO@A5;Y87�EjE�MOY85}7���Z\@QY85G0
/u�AZ�VAEj7�^\ZG5�46@ ���AMO^�� 7��6Z\@QY[5�^!7�@·¸�469�U	X�5;YSºW�>Z�MO@A5;Y87�EjEOZ\I�Uz7�MO@AEOP I�Z\V�Z\@AIi46@ Y[�AZ�f*7�^�Y8469;5
Y8�H7#Ya7�@�469[�Q7,@AMj§\7,Y8MO46@�^���4_465;Z\51McY85�^\46UWV>4�@AZ\@QY1UWZ\^��H7,@AMj5;U �A7�5[ZGI�XAV>4�@�0aÃH469]Z���7�UWVAEjZ,<�C¡R 1
U	XA5qYe�>Z�X�5[Z\Ii���AZG@�ZG@AIiXA5[ZG9[5K¸*9;Z\5[Z\7�9[^���Z\9[58ºrI�4¿@A4�Yr�H7!N6Z�7¿^G46@QY89[4�Ea9[ZGEF7,Y[Mj46@A5;�AMjV�Y84¿Y8��Z
�H9[Z���7,EjEj58¢�¾]¶-/u5�46@�7W^\46UWU	XA@�Mj^!7#Y8Mj4�@�VA7,Y8��0]=_MO@A^\Z�Y8��ZGP�^!7�@A@�4�Y�^G46@QY89;46EhY[�AZ�I�ZGN?Mj^GZ\5\<�7��6ZG@�Y[5
^!7�@�@A4�Y-��Z�Mj@�5;Y�7,EjEjZGI�46@	Y[�AZuIAZ�N_MO^\ZG5\0-sd@	Y8��Mj5�^\7�5[Z,<Q9[Z\5;Z!7�9;^��AZ\9;5�@�469[U�7�EjEcP1IA41@A4,Y-�H7!N6Z�VA9;MON?MjEOZ\�6Z
Y84rMj@�5;Y�7,EjE'ZG@QY8MOY[MjZG5146@�Y8�AZ���46XA@AIH7,9;P�4�f}Y8��ZW@�ZGYd��469[~3<hZ\MOY[�AZ\9G0�ÃH469aY8�AMO519[Z\7�5[46@�<'C¡R 1 7��6ZG@�Y[5
7�9[Z1��Z\@AZG987�EOEOP�MO@A5;Y87�EjEOZ\I�4�@�Y[�AZ�VAXA�AEOMj^1@AZ�Yd�T469;~r7�5�5[�A4B��@�Mj@eY8��Z��A�6XA9[Z mBp 0
gi��Z\@�7�5[ZG9;N�Z\9�7�VAV�EjMj^\7,Y8MO46@�^G9[Z\7,Y8ZG5D7�5[4?^�~�Z�Y!<}baR 1 EOMj�A9[7�9;P�EOMj@A~,Z\I¹��MOY[��Y8��Z�5[ZG9;N6ZG9�¸�Y8��Z

5[ZG9;N6ZG9�EjMj��987�9qP]f�469�5[�A469qYSº�^\4�@�Y87�^GY[5�Y8�AZ&7���Z\@QY�4�f?Y8�AZ-5;Z\9;N�Z\9h@AZGYd��469;~W¸�Y8��Z-5[Z\9qN6ZG9'7���Z\@QY�f�469�5[��469;Y�º
7�@AI�9[ZG�6Mj5qY8Z\9;5�Y[�AZ¡5[4?^�~�ZGY�Mj@�f�4�9[U�7,Y8MO46@zY84�Y8��Z�7���Z\@QY!0�/u�A9[46X��6��Y[�AMj5�9[ZG�6Mj5qY89[7,Y8MO46@rVA9[4?^\ZG5[5\<3Y8��Z
7��6ZG@�Y�^���Z\^�~�5aMOf�Y[�AZ�5[Z\9qN6ZG9]MO5]7,X�Y8�A4�9[Mj§GZ\IeY84W7�^G^\ZGV�Y�MO@��>46X�@AIr^\46UWU	XA@AMO^!7,Y[Mj46@�5\0
/h4DU�7�~�Z�7�^\46@�@AZ\^�Y8Mj4�@�Y84D7�5;Z\9qN6Z\9G<37�^\EOMjZG@�YT�>ZG�AMj@�Ie7��H9;ZG�T7�EjEF¢�¾]¶-/ ^G46@QY�7�^�Y85�Y8��Z17��6ZG@�YT4�f

Y8�AZ}^\EOMjZG@�Y�@AZ�Yd�T469;~�¸ Y8�AZ�^\EOMjZ\@QY'7��6ZG@�Y�f�469h5[�A469qYSº�7�@AID7,5[~�5'f�469�Y8��Z�7�9;987�@A��Z\UWZ\@QY�4�fH7]^\4�@A@AZ\^�Y8MO46@
Y84�Y8�AZ�5[Z\9qN6ZG9\0�¾�Z��?Y!<�Y[�AZz^GEjMOZ\@QY	7,�6Z\@QY!<�46@¹��Z\�H7,EOfu4�fTY8�AZ�^\EjMOZ\@QY!<�^\46@QY87�^GY[5�Y8��Zz5[ZG9;N�Z\9�7��6ZG@QY
7�@AI�7�5[~�5]f�4�9]7,@�Mj@���46XA@AI�^\46@�@AZ\^�Y8Mj4�@�Y84�Y8��Z�5[ZG9;N�Z\9\0�s
f�Y[�AZ¡^\EjMOZ\@QY�@AZGYd��469;~�7�EOEj4B��5�46X�Y[�>46X�@AI
^\46@�@AZ\^�Y8Mj4�@A5���P�7�9;�AMOY[987�9qPa^GEjMjZG@QY85\<#M�0�Z�0�Y8��Z�^GEjMjZG@QY�IA4_ZG5�@�4�Yh�H7!N6Z�7,@�7���Z\@QY�Y[4�7,9[987,@A�6Z&46X�Y[�>46X�@AI
^\46@�@AZ\^�Y8Mj4�@A5�¸�7,5aY8�AZ	^GEjMOZ\@QY1Mj@�Y8�AZ	��4�Y;Y846U 4�f&�H�6XA9;Z mBp ºS<�Y8��Z\@�Y8�AZ�^\EjMOZ\@QY1McY85[ZGEOf-^G46@QY�7�^�Y851Y8��Z
5[ZG9;N6ZG9�7,�6Z\@QY!0
b�V>4�@�9;Z\^GZ\MON?MO@A��7r^G46@A@AZG^GY[Mj46@�9[ZG�?X�Z\5;Y¡Y84�7e5[ZG9;N�Z\9\<�Y8��ZW5;Z\9qN6Z\9�7��6ZG@QY�^��AZ\^�~�5�Mcf&Y8�AZ�5[ZG9;N�Z\9



m 5 ���������
	���
�����������
�����������	�
�	����! "��#%$'&��)(

Firewall
Server

Client

Firewall

Agent
(CODO)

Agent
(GCB)

UCB 
commands

Data
Communication

Client

Ã'MO�6XA9;Z mBp 0�/}P?VAMO^!7�E}Y846V�46Ej4���P�4�f�baR 1]0 � � �
� &��
� ����� � ����� ��� ����� � $ � ������	�� 	 � ��� 	 � �
���
�(��� � $ ��� � � $ � � � �
� $5�
��� ����� � �����+���9����� �$� ��� ��	�� 	 � � � � 	 � �
��� ��� ����$ � � ���?����� � � � � 	�� �
	 	�����$ �����

7�@�I.Y8�AZ�^\EOMjZ\@QY�¸*4�9�McY85�7��6Z\@QY�º�7�9;Z�7�X_Y8�A469;Mj§GZ\I�Y[4¹7�^G^\ZGV�Ye7�@�I Uz7,~�Z�Mj@��>4�XA@AI.^G46@A@AZG^GY[Mj46@A5G<
9;Z\5[V�Z\^�Y8McN6Z\EcP60}s
f�Y8�AZ1Y8ZG5;Y�VH7,5[5[ZG5\<3MOY�^\9[Z\7,Y8ZG5�7	VAMj@A��46EjZa4�9u7D9[Z\Ej7!P�V�46Mj@QY�7�@�I�9;Z\VAEOMjZG5�5[XA^G^\ZG5[5�Y84
Y[�AZ�^\EjMOZ\@QY�7���Z\@QY1��MOY[��Y8�AZDMO@�f�469[U�7,Y[Mj46@�5[XA^��K7�51�A4B�Â7�@AI�Y84����H7#Y¡7�IAIA9;Z\5[5�Y8��ZD^\EjMOZ\@QY�7���Z\@QY
^\7�@�U�7�~,Z�Y[�AZ�^\46@�@AZ\^�Y8Mj4�@�0
gi�AZ\@zY[�AZ�^GEjMOZ\@QY�7��6Z\@QYT9[Z\^GZ\McN6Z\5}Y8�AZ]9[ZGVAEOPDf�9;46U Y8�AZ]5[ZG9;N6ZG9u7��6ZG@QY!<?MOY}^\9;Z!7,Y[Z\5�7¡VAMj@��A46EjZ�469�7

9;Z\EF7!PrV�46Mj@QY\0�/u�AZG@�<3Y8�AZ�^\EOMjZG@�Y]7���Z\@QY�@�4�Y8Mc�HZ\5uY8��Z�^GEjMjZG@QY�Y[�AZ�9[ZG5[XAEcY�4�f�Y8�AZ¡7�9;987�@��6Z\UWZ\@QY!0�/u�AZ
5;Z\9;N�Z\9T7��6Z\@QYT7�Ej5;4�@A4�Y8Mc�HZ\5-Y[�AZ]5;Z\9qN6Z\9G<�Mcf�7�@�7�^�Y8Mj4�@WU�XA5;Y��>ZuY[9[Mj���6Z\9;Z\IW��PDY[�AZ�5[ZG9;N6ZG9\0&/h4	7�EOEj4B�
46@�EOP�7,X�Y8�A4�9[Mj§GZ\I�7�VAV�EjMj^\7,Y8MO46@A5�Y84e^\4�U�U	X�@AMj^\7,Y8Z�Y[�A9[4�XA�6��7��H9[Z���7�EOE ¢�¾�¶-/1<�7e5;Y[9[46@���5;Z\^GXA9[McYdP
UWZ\^��H7,@AMj5;U Mj5uXA5;Z\I�Y84�Z��_^��H7�@��6Z	b�R 1 ^G46U�U�7�@AI�5\0
/u�AZuMjUWV>4�9;Y�7,@�Y'V>4�Mj@QY85�4,fHY8�AZu^G46@A@AZG^GY8MO46@�5[Z�Y8XAV�VA9;4_^GZ\5[5-MO@�baR 1 7�9;Z�¸ m º�Y8�H7,Y�Z!7�^���@AZ�Yd�T469;~

46V�Z\@�5�McY85e�H9[Z���7,EjE ¢,¾]¶-/ X�5[Mj@���McY85r^\46UWV�46@AZ\@QY�UWZ\^��H7�@�Mj5[U 7,@AI ¸ n ºzY8�H7#Y�Yd��4.^G46UWV>46@�Z\@QY
UWZ\^��H7,@AMj5;U�5�7�9;Z1�6EjXAZGI�Y[46�6Z�Y8�AZG9�Y8�A9;46XA�6�rY8�AZ�^G4_46V�Z\9[7,Y8MO46@e4�f'7��6ZG@�Y[5\0

��ª ��ª *�¯�')E-¯�¬<%?¬>­+')%?² ,<�H¬h³$1�':1
��ª ��ª�©Hª�� * ������%?¬<%�®#³*² *�¯�¬h¬<%?²�­o³�¯�¬ �	®o¯ �0%�®#³�¬-/��
C�R 1·Mj5�7�^\4�U�V�46@AZG@�Y�5;P?5qY8Z\U 4�fub�R 1 7�@AI�5[XAVAV�469qY85�Y[�AZW^!7�5;Z\5�Y[�H7,Y�Z\@AI¹X�5[Z\9;5r¸*X�5[XH7�EOEOP

^\7�EjEOZ\Ii9[ZG5[Z!7,9[^��AZG9[5�Mj@i�69[MOI3º�^\7�@i@A4�Yr^\4�@�Y[9[46EW¸�Z\McY8�AZG9eUz7�@�XH7,EjEOP�469eV�9[46�69[7�UWUz7,Y[Mj^\7�EjEcPAº�Y[�AZ
�H9;ZG�T7�EjEF¢�¾]¶-/.4�f�Y8��Z�5[ZG9;N�Z\9u@AZ�Yd�T469;~30�ÃH469&ZS�A7,U�VAEOZ�<?MOf�7�9[ZG5[Z\7�9[^��AZG9u�H7�5T7��69;MjIWV>4?46E3�>ZG�AMj@�I�7
�H9;ZG�T7�EjEH4,f�Y[�AZ�^!7�UWVAXA5-@�ZGYd��469[~3<�Y8�AZG@�¸�5�ºq��Z�U�7!P	@A4,Y&�>Z�7���EjZ�Y841^G46@QY89;46EAY8�AZu^\7�UWVAXA5-�H9[Z���7,EjE�0
/�4?IH7!P6<�UW465;Y&@AZ�Yd�T4�9[~�5�7�EOEj4B��46X�Y8��46XA@�IW��X�YT��Ej4?^�~�Mj@���46XA@AIW^\4�U�U	X�@AMj^\7,Y8MO46@A5\0'J�465qY�¾]¶-/u5

7�EOEj4B� 4�X�Y8��46XA@AI�^\46UWU	XA@�Mj^!7#Y8Mj4�@A5�¸�7�@�I�Y8��Z\Mj9}9[ZGVAEjMOZ\58º�0-J�465;Y��H9[Z���7�EOEj5}7�9;Z�f*7�^�Y8469qPQkd^\4�@��H�6XA9;Z\I
Y[4 7�EjEO4o� 46X�Y8��46XA@�I ^\46UWU	XA@�Mj^!7#Y8Mj4�@A5\0 C�R 1 ZS�_VAEj46McY85WY8�AMO5z^\4�U�UW46@.^G46@��H��XA987,Y[Mj46@�0 ÃH9[46U
7�IAMO�>Z\9;Z\@QYWV>ZG9[5[V�Z\^�Y8McN6Z�<�C¡R 1¤Y[9[MOZ\5DY84��A9[MO@A��Y8�AZ�5;P?UWU�Z�Y89;P¹�H7�^�~¿Y84�Y8�AZ�sd@QY8ZG9[@AZ�Y!0 giMOY[�
Y[�AZ�Y89[7�IAMOY[Mj46@A7�Eu5[4?^�~�Z�Y�Ej7!P6Z\9G<uY8�AZ��A9[5;YrVA7�^�~�Z�Y!<�Z,0���0·= ��¾ VA7�^�~�Z�Y!<�MO5�7�Ec��7!P?5e5[ZG@QYef�9[46U 7
^GEjMjZG@QY	Y84�7�5;Z\9;N�Z\9G0�/u�AZG9[ZGf�4�9[Z�<-Y[�AZeIAMj9;Z\^�Y8Mj4�@¹4�f�7�^\4�@A@AZ\^�Y8MO46@ Mj5�I�Z\^\MOIAZ\I �QP�Y[�AZe9[4�EjZ
	Q���A4
Y[�AZD^\EOMjZ\@QYW¸�469�Y[�AZD5[ZG9;N6ZG9�ºaMj5�Mj@�7�^\4�U�U	X�@AMj^\7,Y8MO46@�01/u�AZ�U�7�Mj@�MjIAZ\7�4�fTC�R 1 Mj5]Y84eU�7�~�Z	Y[�AZ
sd@QY8ZG9[@AZ�Y�5;P?U�UWZGY[9[MO^��QPzI�Z\^\4�XAVAEjMO@A��Y[�AZ1IAMj9;Z\^�Y8Mj4�@�f�9[4�U¤Y[�AZa9[4�EjZ�0-C�R 1 IAZG^\MOIAZ\5�Y[�AZaIAMO9[Z\^�Y8MO46@
4�f�7�^\4�@A@AZ\^�Y8MO46@ �H7�5[ZGI�X�V>46@¹Y[�AZe9[ZGEF7,Y[MON�ZzY846V�46EO46��PK4�f�^\46UWU	XA@AMO^!7,Y[Mj@A��VH7�9qY8MjZG5\<&Mj@�5;Y8Z\7�I¿4�f
���A4¿^\7�EjEO5�^\46@A@�Z\^GY\0 1TZG^!7�XA5;Z�4�faY[�AZ�IAZG^\46X�VAEjMO@A�A<�Y8��Z�9[4�EjZ�Mj5W5;Y8MOEjE�IAZG^\MjI�Z\I �QP 7,VAVAEjMO^!7,Y[Mj46@



� 	�� 	�� ��	����
	�� ��� $ ��
 $,��� � ( � $ ���,� $�������� ��� ��&�$ ������	��
��� � m 9

VA9[4��6987�UWUWZ\9[5G0&/u�?X�5\<�Mj@�C�R 1�<HMcY�Mj5�V�465[5;Mj�AEOZ�Y[�H7,Y]7�^\46@A@�Z\^GY[Mj46@�Mj5�U�7�IAZ1f�9[4�UÁ7W5;Z\9qN6Z\9�Y8�H7#Y
^!7�EOEj5u7,^\^\ZGV�Y�Y84�7D^\EjMOZ\@QY�^!7,EjEjMO@A�	^G46@A@AZG^GY!0
/h4rUz7,~�ZD7�^G46@A@AZG^GY8MO46@�Y84r7�5;Z\9;N�Z\9G<�7�^GEjMOZ\@QY15[ZG@AIA5¡7�^\4�@A@AZ\^�Y8MO46@�9[Z\��XAZG5;Y�Y84�Y[�AZ�7��6ZG@QY14�f

Y8�AZ�5;Z\9;N�Z\9G0�b]V�46@�9[ZG^\Z\McN?Mj@A��Y8�AZ�9;Z\��XAZ\5qY!<3Y8�AZ¡7���Z\@QY�I�Z\^\MOIAZ\5�Y8��Z¡I�Mj9[ZG^GY[Mj46@r4�fhY8�AZ¡^\4�@A@AZ\^�Y8MO46@
7�@AI�@�4�Y8Mc�HZ\5}Y8�AZa^GEjMOZ\@QY�7,@AIzY8��Za5[ZG9;N6ZG9\<HMcf�@AZ\^GZ\5;587�9qP60&s
f�7�^\EOMjZ\@QY�Mj5�Mj@�Y[�AZaVAX��AEjMO^]@AZ�Yd�T4�9[~�7,@AI
7¡5;Z\9qN6Z\9TMj5&�>ZG�AMj@�I�71�H9[Z���7�EOE ¢�¾�¶-/1<QY8�AZ�^\46@�@AZ\^�Y8Mj4�@zMj5}U�7�IAZuf�9[46U Y[�AZ�5[Z\9qN6ZG9TY84�Y8�AZ�^\EOMjZG@�Y\0�s
f
�>4,Y8��7,9[Z��>ZG�AMj@AIW�H9[Z���7,EjEj58¢�¾]¶-/u5G<_Y[�AZ\@���4�Y[�zVH7�9qY8MOZ\5}Uz7�~,Z�46X_Y8��46XA@AI�^\46@A@�Z\^GY[Mj46@�5�Y84�7�9;Z\EF7!P
V>4�Mj@QY�Y8�A7,Y�Y8�AZ¡7��6ZG@QY�^\9[Z\7,Y8ZG5\0

��ª ��ª ��ª�* � � � � *�¯�¯0E %�® �_­o³ � % � ¬
�
��%(')�H¬h° � E %?¬�³*¬</��

Ru£1`�£ Mj5¡XA5;Z\I¹���AZG@ Y[�AZ��A9[ZG�T7�EOE ¢�¾�¶-/ 4�f�Y8��Zz@AZ�Yd�T469;~�^\7�@¹��Z�VA9[4��6987�UWU�7,Y8MO^!7�EOEOP�^\46@?k
Y89;46EjEOZ\I�0¡¶¤Ru£1`�£ 7��6ZG@QY�9;XA@A@AMO@A�e46@�Y8�AZ	�A9[ZG�T7�EOE ¢�¾�¶-/ U�7�^��AMO@AZDI�P?@H7�UWMj^\7�EjEcP�^G9[Z\7,Y8ZG5�7,@AI
IAZ\EOZGY[Z\5}VAMj@A��46EjZG5&7,Y&Y8�AZ�IAZGN?MO^\Z�XAV>4�@z9[ZG��XAZ\5qY85�f�9;46U 7�VAV�EjMj^\7,Y8MO46@A5G0�Ru£1`�£�^G46@QY89[4�Ej5&46X�Y[�>46X�@AI
7�5��TZGEjE�7�5�MO@?��46XA@�I�^\4�U�U	X�@AMj^\7,Y8MO46@A5\0u/u��Z\9[Z�f�469[Z,<�@AZ�Yd�T4�9[~�51@AZ\ZGI�@A4�Y�7�EjEO4B� 46X�Y[�>4�XA@AI�^G46U�k
U	XA@AMO^!7,Y[Mj46@�5TY84�XA5;Z�Ru£1`�£	0
gi��Z\@�7�^\EOMjZG@�YT�>ZG�AMj@�Ir7��H9[Z���7,EjE ¢,¾]¶-/ �T7�@QY85�Y84D^G46@A@AZG^GY�Y[4�7�5[ZG9;N�Z\9�7�Ej5;4���Z\�AMO@AIr7�@A4,Y8�AZG9

�H9[Z���7,EjE ¢,¾]¶-/1<�MOY1^G46@QY�7�^�Y85aY8��ZD^\EjMOZ\@QY17,�6Z\@QY¡7�@AI�7,5[~�5af�469a46X_Y8��46XA@AI�^G46@A@AZG^GY8MO46@�Y84B�T7�9[I�Y8��Z
5[ZG9;N6ZG9\0�/u�AZ�^GEjMOZ\@QY�7��6ZG@�Y�Y[�AZ\@�^\46@QY87�^GY[5�Y[�AZ�5;Z\9qN6Z\9]7��6ZG@QYa7�@�I�7�5;~�5�f�469uMO@��>46X�@AI�^G46@A@AZG^GY[Mj46@�0
b]5;Mj@A�WY8�AZ�¶aµ-suY8�H7,Y�Z!7�^����A9[ZG�T7�EOE ¢�¾�¶-/ VA9[4BN?MjI�Z\5\<�Y8�AZ�^\EjMOZ\@QY�7�@AI�5;Z\9;N�Z\9�7���Z\@QY85]^\9[Z\7,Y8Z�VAMj@_k
�A46EOZ\5&f�469�4�X�Y8��46XA@AI�7�@AI�MO@?��46XA@�I�<_9;Z\5;V>ZG^GY8McN6ZGEOP6<?f�469&Y8�AZ]�?XA7�IA9[X�VAEjZ	¸*^\EOMjZG@�Y ��5�slµ�<?^\EOMjZ\@QY ��5}V>4�9;Y!<
5[ZG9;N6ZG9 ��5]slµh<H5[ZG9;N6ZG9 ��5�V�469;Y�º�0
£�Y[�AZ\9¡5;P?5;Y[Z\UW5�Y8�A7,Y�5;XAVAV�469;Y�5[MOU�MOEF7�9�@AZGYd��469[~�5[Z�Y[Y[Mj@A�65�7�5�Ru£1`�£ ^\9[Z\7,Y8ZG5�VAMO@A�A46EOZ\51��MOY[�

��MjEOIA^!7�9;ID^\EOMjZ\@QY�7�IAI�9[Z\5;5\0}£a@�Y8�AZ�4�Y[�AZ\9&�H7�@�I�<_Ru£�`�£ ^\9[Z\7,Y8ZG5�V�Mj@A�A4�EjZ\5���McY8�Df�XAEOEH7�IAIA9;Z\5;5[Z\5�4�f
Y8�AZ�^\EOMjZ\@QYa7�@AI�Y[�AZ	5[ZG9;N�Z\9\01/u��Mj5a9;Z\5[X�EOY85]Mj@��A9[ZG�T7�EOEj5�¢,¾]¶-/u5a46V�Z\@�Z\I�7�5]@H7�9[9;4B�Â7,@AI�5[��469;Y�7,5
V>4�5[5[MO�AEjZ,<��>ZG^!7�XA5;ZaVAMO@A�A46EOZ\5�7�9[Z�Uz7,IAZ�5;4�Y8�A7,Y�46@�EOP�Mj@QY[Z\@AIAZGI�VH7�MO9[5}^!7�@z�6ZGY}Y8�A9;46XA�6��7�@AIz4�@AEOP
���AZ\@rY8��Z\9[Z¡7�9;Z�7�X�Y[�A469[MO§\ZGI�^GEjMOZ\@QY;k
5[Z\9qN6ZG9uVH7�Mj9;5\0}Ru£1`�£·MO@QN646EcN6Z\5�UW469[Z�Mj@QY8ZG987�^�Y8Mj4�@A5u�>Z�Yd�TZGZ\@
7�VAVAEOMj^\7,Y8MO46@A517�@�I�7���Z\@QY85�Y8�H7,@K4�Y[�AZ\9¡5;P?5qY8Z\UW5¡�>ZG^!7�XA5;ZzMcY�46V>ZG@A5��H9[Z���7�EOEj58¢�¾]¶-/u5���MOY[�KUW469[Z
7�IAIA9;Z\5;5-Mj@�f�469;Uz7#Y8Mj4�@�0�/�415;XAVAV�469;Y&469;�Q7�@AMO§!7,Y[Mj46@�5hY[�H7,Y-�T7�@QY&ZG¨W^\MOZ\@QY-Y89[7BN�Z\9;587�E37,Y'Y8�AZuZS��V�Z\@�5[Z
4�f�5[Z\^GXA9[McYdP6<�MOY�VA9;4oN?MOIAZ\5�ZG¨W^GMjZ\@QY��AX�Y¡EjZG5[5¡5[ZG^\XA9;Z�UW4_I�Z�<�^!7�EOEjZGI�V�9[46UWMj5;^\XA46X�5¡UW4?IAZ�0�sd@�Y8�AMO5
U�4?IAZ,<HRu£1`�£ 46V�Z\9[7,Y8ZG5�Y[�AZ�587�UWZa�T7BP�7,5�4,Y8�AZG9u5;P?5;Y[Z\UW5\0

��ª ��ª���ª���=�D�� � '�³�°h°F"5%�7-¯�� ­B®A� � %�® 1��." 7�43=�%�"$D���³�¬-/��
� *�¶ � Mj5�XA5;Z\Ie���AZG@�Y[�AZa�H9[Z���7,EjE ¢,¾]¶-/ 4�f�Y8��Z1@AZGYd��469[~z^!7�@e��Z1Uz7,@?XA7�EjEcP�^\46@QY89;46EjEOZ\I�0'/u�AZ

�H9[Z���7,EjE ¢,¾]¶-/¹MO5'^\4�@��H�6XA9;Z\I	Y[417�EjEO4B�¹Y89[7,¨W^�Y84Q¢#f�9[46U � *�¶ � 7��6Z\@QY[5'Y8�H7#Y-7�9;ZTXA5;XH7�EjEcP¡Mj@A5qY�7�EOEjZ\I
Mj@A5;MjIAZ�Y8�AZ�@AZGYd��469[~30&/u�AZ � *�¶ �·7,�6Z\@QY85T9[Z\Ej7!Pz^G46U�U�XA@AMj^\7,Y8MO46@A5-f�469u7,X�Y8�A4�9[Mj§GZ\Ie7,VAVAEjMO^!7,Y[Mj46@�5\<
�AX�Y'IA9[46V�VH7�^�~�Z�Y85�f�9;46U XA@H7�X_Y8�A469;Mj§GZ\I	46@�Z\5\0'/u�AZ\9;ZGf�469;Z�<6��Z�^!7�@�9[Z\�67�9[I¡Y8�H7,Y�Y8�AZ}�H9[Z���7,EjE ¢,¾]¶-/
Y89;XA5;Y[5�Y8�AZ	7��6Z\@QY[5�7�@AI�IAZGEjZ\�67,Y8ZG5�Y8�AZGU 7�VA7�9;Y�4�f&V>4�EjMj^�P�Z\@�f�469;^\ZGU�ZG@�Y\0¡L�MO~�Z�Ru£1`�£	< �0*�¶ �
^\46@QY[9[46EO5u�>4�Y[�rMj@��>4�XA@AI�7�@AIr46X�Y[�>46X�@AI�^G46UWU	XA@AMO^!7,Y[Mj46@A5G0
¶ ^G46@A@AZG^GY8MO46@�MO5�Z\5;Y87��AEOMj5[��Z\I�Mj@K7rN�Z\9;P�5;MjUWMjEF7,9]�T7BP�7,5¡��McY8��Y8�AZzRu£1`�£ ^!7�5;Z�0�/u�AZ�4�@AEOP

IAMO�>Z\9;Z\@A^GZ�Mj5WY8�H7#Y �0*�¶ ��7��6ZG@QY85�^G9[Z!7#Y8Z�9[ZGEF7!P�V>4�Mj@QY85�MO@A5;Y[Z!7�I.4�f¡Uz7�~�MO@A��VAMO@A�A46EOZ\5z7,Y�Y8��Z
�H9[Z���7,EjE ¢,¾]¶-/10?¶�VAVAEOMj^\7,Y8MO46@zIH7#Y�7	XA@AMcY85T7�9[Z�Y[987�@�5;f�Z\9;9[ZGIrf�9;46U Y8�AZa^GEjMOZ\@QY�Y84�Y8�AZ19;Z\EF7!P�V>4�Mj@QY�MO@
Y8�AZ¡^\EOMjZG@�Y�@AZ�Yd�T4�9[~rY84�Y8�AZ�9[Z\Ej7!PrV>46MO@QY]MO@�Y[�AZ¡5[Z\9qN6ZG9a@AZGYd��469;~�7�@�I��H@H7,EjEOPzY84�Y8�AZ�5[Z\9qN6ZG9\<�7,@AI
N?Mj^\Z�N6ZG9[5[7�0 *�ZGEF7!P�V�46Mj@QY85&Y8ZG9[UWMj@H7#Y8Zu4BN6ZG9[EF7!PWEjMO@A~D7,Y&Y[�AZa7�V�VAEjMO^!7,Y[Mj46@DEj7BP�Z\9G0&y}7,^��z4BN6ZG9[EF7!PWEjMO@A~
Mj5¡5[ZG^\XA9;Z\I �QP�5;Z\^\X�9[MOYdPK@AZG�64�Y8Mj7,Y8MO46@��>Z�Yd�TZGZ\@ �A46V�5�Y8ZG9[UWMj@H7,Y[Mj@A�eY[�AZ�EjMO@A~30r/u�AZ\9;ZGf�469;Z�<-ZGN�Z\9qP
7�VAVAEOMj^\7,Y8MO46@�IH7,Y87DXA@AMOY�MO5�7�X�Y[�AZ\@QY8MO^!7,Y[Z\I�7�@AI�7�X�Y[�A469[MO§\ZGI��QPeZ\7�^�����46V�0
sd@�7,IAIAMOY[Mj46@�Y84zY[�AZ�f*7�^�YaY8�A7,Y � *�¶ � I�4_ZG5a@A4�Y19;Z\��XAMO9[Z	VA9;46�69[7�U�U�7,Y[Mj^�^\46@QY[9[46E�4�f-Y8�AZ��H9[ZSk



n�p ���������
	���
�����������
�����������	�
�	����! "��#%$'&��)(

�T7�EjEF¢�¾]¶-/1<�MOY1^\7�@�VA9[4BN?MjIAZDY[�AZDU�4�5;Y�5[ZG^\XA9;ZWY[987!N6ZG9[5[7�E�0Dsd@KRu£1`�£	<�VAMj@��A46EjZG5�7�9[ZDU�7�IAZ�46@AEOP
���AZG@�7�X�Y8��469[MO§\Z\I�7�VAVAEOMj^!7#Y8Mj4�@A5&9[Z\��XAZG5;Y�5;4A0 7]4B��ZGN6ZG9\<H^G46U�U�XA@AMj^\7,Y8MO46@A5-Y8��9[46XA���zY8�AZ�VAMj@A��46EjZG5
7�9;Za@A4�YT5[ZG^\XA9;Z\Ir�QPzY8��Z�Y89[7BN�Z\9;587�E>U�ZG^��H7�@AMO5[U�0&£a@�Y8�AZa^G46@QY89[7�9;P�< �0*�¶ � ^G9[Z\7,Y8ZG5u9[Z\Ej7!P�V�46MO@�Y[5
5;XA^���Y8�A7,Y�46@AEcPe7�X�Y[�A469;Mj§\ZGI�7�VAVAEOMj^!7#Y8Mj4�@A5�^!7,@�^G46U�U�XA@AMj^\7,Y8Z]N_Mj7	Y8�A465;Z�9[Z\Ej7!PeV>4�Mj@QY85G0
£1@�Z�IA9[7B���A7�^�~�4�f�9[ZGEF7!PQkd�H7,5[Z\I�7�VAVA9;4Q7�^��zMO5}Y[�AZ�V>ZG9;f�469;Uz7�@�^\Z�0 7]46V_k
�QP�k
�A46V�ZG@A^\9qP?V�Y8MO46@3¢,IAZSk

^G9;P?V�Y8MO46@�5[EO4o��5-I�4o��@W^\4�U�U	X�@AMj^\7,Y8MO46@�0�¶�Y-9[ZGVAEF7!P�V>46MO@QY85\<QVA7�^�~�Z�Y85&U	XA5qY-Y8987!N�Z\9[5;ZuY8�AZuVA9;4�Y84?^\4�E
5qY�7�^�~eXAV�7�@AI�IA4B��@�0 7]4B��ZGN�Z\9\<3Y8��Z\5[Z�7�9;Z¡MO@AZGN?McY�7��AEOZa^\4�5;Y85uY[4z7�^���MjZGN�Z�5[Z\^GXA9[Z�Y89[7!N6Z\9;587�E�0

��ª ��ª ��ª ��¬h³5B 4�³*¬</�²6¯�' E-¯>¬-%?¬>­+')%?² ,-�H¬h³ 1�':1
/�4KMj@QY8ZG�6987,Y[Zr^\46UWV>4�@AZ\@QY�U�ZG^��H7�@AMO5[UW5\<�b�R 1 XA5;Z\5WY8�AZ�U�4?IAZGE�Y8�H7,Yz7�@AZGYd��469[~�XA5;Z\5z4�@AZ

UWZ\^��H7,@AMj5;U Y84¿ZG@H7��AEOZ�^\46UWU	XA@�Mj^!7#Y8Mj4�@A5�MO@QY84 7�@AIi46X_Ye4�f¡MOY\<�����MjEjZ�7�@ Z\@AI�V>46MO@QYeXA5[ZG5�7�@QP
UWZ\^��H7,@AMj5;U ^��A465[ZG@e�QPDY8�AZ�@AZGYd��469;~�Y[�H7,Y�MOY-�T7�@QY85}Y84�^G46UWU	XA@AMO^!7,Y[ZuMj@QY84¡469&46X�Y�4�fl0�giMcY8��Y8�AMO5
UW4_I�Z\E�<6��Z�½;XA5;Y}@AZGZ\I�Y[4�5;�A4B� �A4B�ib�R 1�^\4�@A@AZ\^�Y85&Yd�T4�U�ZG^��H7�@AMO5[UW5&XA5[ZGIz�QP�Z!7�^���@AZGYd��469;~	Y84
VA9;4BN_MOIAZ�7�@�Z\@AI?k
Y84#kdZ\@�IW^G46UWU	XA@AMO^!7,Y[Mj46@	^��A7�@A@AZGE�0�/u�AZuf�46EOEj4B��Mj@��65'5;�A4B� �A4B��Yd�T4¡U�ZG^��H7�@AMO5[UW5
7�9;Z��6EOXAZ\I�Mj@�baR 1�f�4�9]Z\7�^���^\4�U	�AMj@A7,Y8MO46@r4�f-UWZ\^��H7�@�Mj5[UW5�XA5[ZGI���PrY[�AZ�^GEjMOZ\@QYa7,@AI�Y[�AZ�5;Z\9;N�Z\9
@AZ�Yd�T4�9[~30�y&7�^���^G46U	�AMO@H7,Y8MO46@rMj5uIAZG@A4�Y[Z\I�7�5 =�f�9;46U ¶ Y84 1 =A<A���AZG9[Z�¶·MO5uY8�AZ¡U�ZG^��H7�@AMO5[U Y[�AZ
^GEjMjZG@QY�@AZ�Yd�T469;~�XA5;Z\5�7�@AI 1 XA5[ZGI��QPWY8�AZ�5[Z\9qN6ZG9�@�ZGYd��469[~30-g�Z�IA4D@A4�YT�H7!N6ZaY8��Za^!7�5;Z\5�Y[�H7,Y�Y[�AZ
^GEjMjZG@QYu@AZGYd��469;~�XA5[ZG5]C�R 1 ��Z\^\7�XA5[Z¡C¡R 1 Mj5�@�4�YuXA5;Z\IeY84D^G46@QY89[4�E�46X�Y[�>4�XA@AIr^\46UWU	XA@�Mj^!7#Y8Mj4�@A5\0
>�®o¯�' * � � � ­B¯ � * � � /u�AZu7���Z\@QY-4�fHY[�AZT^GEjMjZG@QY�@AZ�Yd�T469;~e¸�^\EjMOZ\@QY-7,�6Z\@QY'f�4�9'5[��469;Y�º�^\9;Z!7,Y[Z\5

7�VAMO@A�A46EOZ�f�469�Mj@��>4�XA@AI�f�9[4�U Y[�AZD5[ZG9;N6ZG91Y84�Y8��Z	^\EOMjZ\@QY\0¡/u��ZDZ\@AI_k�Y84,k
Z\@AI�^G46@A@AZG^GY[Mj46@�Mj5]Uz7,IAZ
f�9;46U Y8��Z¡5;Z\9qN6Z\9�Y84DY[�AZ�^\EjMOZ\@QYuY8��9[46XA����Y[�AZ��A46EjZ,0
>�®o¯�' * � � � ­B¯ ��=�D�� � /u�AZr7��6ZG@QY	4�fuY[�AZ�5[ZG9;N�Z\9D@AZ�Yd�T469;~ ¸�5[Z\9qN6ZG9D7��6ZG@�Y�f�469�5;�A469;Y�º

^G9[Z!7#Y8Z\5a7�9[ZGEF7!P�V>4�Mj@QY]7�@AI�Y[�AZ�^GEjMjZG@QY�7,�6Z\@QYa^G9[Z\7,Y8ZG517�VAMO@A�A46EOZ1f�469]4�X�Y8��46XA@AI�f�9[46U Y[�AZ�^GEjMjZG@QY
Y[4�Y8��Z�9;Z\EF7!PrV�46Mj@QY\0�/u�AZ�ZG@AI_k�Y84,k
Z\@AI�^\46@A@�Z\^GY[Mj46@�^\46@�5[Mj5qY85]4�f'Yd��4�^\4�@A@AZ\^�Y8MO46@A5\{T46@AZ�f�9[46U Y[�AZ
^GEjMjZG@QYDY84�Y8�AZr9;Z\EF7!P¿V�46MO@�Y�¸ Y8�A9;46XA�6�¿Y[�AZr�A46EjZ!º	7�@AI¿Y8��Z�4,Y8�AZG9�f�9;46U Y[�AZr9[ZGEF7!P¿V�46Mj@QY	Y[4�Y[�AZ
5;Z\9;N�Z\9G0
>�®o¯�' * � � � ­B¯9* � � � � /u�AZ�^GEjMjZG@QY¡7�@AI�5[ZG9;N6ZG9�7,�6Z\@QY�^\9;Z!7,Y[Z�VAMj@A��46EjZG5�f�469146X�Y[�>4�XA@AI

7�@�I�MO@��>46X�@AI�<-9[ZG5[V�Z\^�Y8MON�Z\EcP6<-f�9[46U¥Y8��Z�^\EOMjZ\@QY�Y84�Y8��Z�5[ZG9;N6ZG9\0K/u�AZeZ\@AI?k
Y84#kdZ\@�I¿^\46@A@�Z\^GY[Mj46@¿MO5
U�7�IAZ1f�9[4�U Y8��Z¡^GEjMOZ\@QYuY84DY8��Z¡5;Z\9qN6Z\9G0
>�®o¯�' ��=�D�� ­!¯ � * � � /u�AZ�^\EOMjZG@�Y�7���Z\@QYT^G9[Z\7,Y8ZG5�7�9;Z\Ej7BP	V>46MO@QY}��McY8��VH7�5[5;MON�Z�5[4?^�~�Z�Y85}f�469

��4�Y8��^\EOMjZG@�Y�7,@AI�5;Z\9qN6Z\9�5[MOIAZ\5G0&/u�AZ�ZG@AI_k�Y84,k
Z\@AI�^\46@�@AZ\^�Y8Mj4�@�^G46@A5;Mj5;Y[5]4,f�Yd��4�^G46@A@AZG^GY[Mj46@A5G{�4�@AZ
f�9;46U Y8��Z¡^GEjMOZ\@QYuY84DY8��Z¡9;Z\Ej7BPzV>4�Mj@QY�7�@AIrY8�AZ�4�Y[�AZ\9�f�9;46U Y[�AZ�5[Z\9qN6ZG9�Y[4�Y[�AZ�9[ZGEF7!PeV�46Mj@QY!0
>�®o¯�' ��=�D�� ­B¯�* � � � � /u�AZ�^GEjMjZG@QY�7��6ZG@�Y�^G9[Z\7,Y8ZG5]7D9;Z\EF7!PzV>46MO@QY�7�@AIeY8��Z15[Z\9qN6ZG9�7���Z\@QY

^G9[Z!7#Y8Z\5�7uVAMj@��A46EjZhf�469�Mj@���46XA@AI1f�9;46U�Y[�AZ-9[ZGEF7!PaV�46Mj@QY�Y[4uY8�AZ&5[ZG9;N�Z\9\0�/u�AZ}Z\@AI_k�Y84,k
Z\@AI�^G46@A@AZG^GY8MO46@
^G46@A5[MO5;Y[5�4�f�Yd��4D^\46@A@�Z\^GY[Mj46@�5\{-46@AZ�f�9[46U Y[�AZa^\EOMjZG@�Y}Y84�Y8�AZ]9[Z\Ej7!P�V�46MO@�Y�7�@AIzY[�AZ�4,Y8�AZG9Tf�9[46U Y[�AZ
9;Z\EF7!PeV�46MO@�YuY[4DY8�AZ�5[ZG9;N�Z\9�Y8�A9;46XA�6�rY8�AZ��A4�EjZ�0
>�®o¯�' ��=�D�� ­B¯ ��=�D�� � /u�AZD^\EOMjZG@�Ya7�@AI�5;Z\9;N�Z\9¡7��6ZG@QY1^\9;Z!7,Y[ZD9[Z\Ej7!P�V�46Mj@QY[5\0�/u�AZDZ\@�I_k

Y[4,kdZG@AI�^\4�@A@AZ\^�Y8MO46@z^G46@A5[MO5;Y[5T4�f>Y8�A9;Z\Z�^G46@A@AZG^GY[Mj46@A5G{-46@AZ�f�9[46U Y[�AZ�^GEjMOZ\@QY&Y8�AZ]9[Z\Ej7!P�V>46MO@QY�MO@�Y[�AZ
^GEjMjZG@QY&@AZGYd��469[~3<�7�@A4�Y[�AZ\9-f�9[4�U Y8��Z�9;Z\Ej7BP	V>46MO@QY&Mj@DY8�AZ�^GEjMjZG@QY&@AZGYd��469[~	Y[4¡Y[�AZ�9[ZGEF7!PDV�46Mj@QY&Mj@DY[�AZ
5;Z\9;N�Z\9]@AZGYd��469[~3<�7�@AIrY8��Z¡4,Y8�AZG9�f�9;46U Y[�AZ�9[ZGEF7!P�V�46Mj@QY�MO@rY[�AZ�5[ZG9;N6ZG9]@�ZGYd��469[~�Y[4WY[�AZ�5[Z\9qN6ZG9\0

� ª *�¯�¬h² "�±<1!³�¯>¬<1
y��_MO5;Y8MO@A��5;P?5;Y[Z\UW5�^\EO465[ZGEOP�^\46XAV�EjZWIH7,Y�7rUW4oN�Z\UWZ\@QY�7�@AI�^\46UWVAX�Y87,Y8MO46@�0�/u�AMj5¡9[ZG5[XAEcY85¡Mj@�9[ZSk

^G46U�V�X�Y�7,Y[Mj46@DMcf>Y[�AZ�46X�Y[VAX�Y&IH7,Y87�Y[987�@�5;f�Z\9�f*7,MjEj5G<6469-9;Z�k
Y[987�@�5;f�Z\9&4�f�Y8��Z�IA7,Y�71MOf�Y8��Zu^\46UWVAX�Y87,Y8MO46@
f*7�MOEj5G0�/u�AMO5�MO5�Z\5;V>ZG^\Mj7�EjEcP�XA@AIAZG5[Mj9[7��AEOZ�f�469�IH7,Y�7�Mj@QY8ZG@A5[McN6Ze7,VAVAEjMO^!7,Y[Mj46@�5\<����AZ\9;Z�Y8�AZWY8987,@A5;f�ZG9[5



� 	�� 	�� ��	����
	�� ��� $ ��
 $,��� � ( � $ ���,� $�������� ��� ��&�$ ������	��
��� � n_m

�H7!N6Z�7���Mj�6�AZG9DEjMO~�Z\EOMj�A4?4?I¹4�f�f*7,MjEjX�9[Z�IAX�Z�Y[4�Y[�AZ�EF7�9;�6Zr7�UW46XA@QY85D4�f�IH7,Y87�UW4BN6Z\I�0�gKZ��A7BN�Z
VA9[ZG5[ZG@�Y[Z\I.7�f�987�UWZG��469[~�Y8�H7#Y�IAZ�k
^\46XAV�EjZ\5�IH7#Y�7�UW4oN�Z\UWZ\@QY�f�9[46U�^\4�U�VAX_Y�7,Y[Mj46@�<&7,@AI�7�^GY[5�7,5
7�@�sq¢6£ 5;XA�A5;P?5qY8Z\U f�4691I�Mj5;Y[9[MO�AX�Y8ZGIK5qP?5;Y8ZGU�5G0�/u��Mj5�5;P?5;Y[Z\U¥VA9;4oN?MOIAZ\5¡7rXA@AMOf�4�9[U MO@QY8Z\9qf*7�^\Z	Y[4
�AZGY[Z\9;46�6Z\@�Z\46XA5�5;Y[46987���Zz5;P?5qY8Z\UW5	7,@AI¹IH7,Y87�Y[987�@A5qf�Z\9¡VA9[4,Y84?^\46EO5\¦�V�Z\9;U�McY85�V>4�EjMj^�P�5[X�VAV>4�9;YD7,@AI
�AMj���AZ\9lkdEjZ�N6ZGE'46V�Y[MjUWMj§\7,Y8MO46@�¦>7�@AI�Z\@A7��AEjZG519[ZGEjMF7,�AEjZ,<>Z�¨�^GMjZG@�Y¡5;^��AZ\IAX�EjMj@��e4�f}^\46UWVAX�Y[Z�7�@AI�IH7,Y87
9[ZG5[46XA9;^\ZG5\0
/u��Z]^GXA9[9;Z\@QYu7�V�VA9[4Q7,^��AZ\5}^\46@�5[MjI�Z\9}IH7,Y�7�UW4oN�Z\UWZ\@QY�7�5�7¡5;MjIAZ�ZG�>Z\^�YT4,f�^\4�U�VAX_Y�7,Y[Mj46@�0�/u�AZ\9;Z

Mj5�@�4�5;^��AZ\IAX�EjMj@��¡4,f�IH7#Y�71U�4BN�Z\UWZ\@QY!0�/u��Mj5&�H7�5-9;Z\5[X�EOY8ZGI�MO@DY8�A9[7�5[�AMO@A�¡7�@AI�^\9[7�5[��Mj@A��4�f>5;Y[46987���Z
5[ZG9;N6ZG9[5����AZ\@�Y8�AZG9[ZW7�9;ZWX�@A^\46@QY[9[46EOEjZ\I�@�XAU	��Z\9�4�f�9[ZG��XAZ\5qY85�Y[4eY8�AZGU�¦hXA@AZ�N6Z\@�7�@AI�Mj@AZ�¨W^\MjZG@QY
X�Y8MOEjMO§!7,Y[Mj46@e4�f'Y8�AZ�@AZGYd��469[~�EjMO@A~�5\¦>7�@AI�IAZG^\9;Z!7�5;Z\I�Z\@�I_k
Y[4,kdZG@AI�V�Z\9;f�4�9[U�7�@A^\Z�4�f-IH7#Y�7�MO@QY8Z\@�5[MON�Z
7�VAVAEOMj^\7,Y8MO46@A5\0]´�XA5qY17�5�^\46UWVAX�Y87,Y8MO46@�7,@AI�@AZ�Yd�T469;~�9;Z\5[4�XA9[^GZ\51@AZGZ\I�Y84z�>Z�^!7�9;ZGf�XAEOEOPr5[^���Z\IAXAEOZ\I
7�@AI U�7�@H7���Z\I�<uY8��Z�5[^��AZGIAXAEOMj@A�¿4�f¡IH7#Y�7¹UW4oN�Z\UWZ\@QYr7�^G9[465;5eIAMj5qY89;Mj�AX�Y[Z\I 5qP_5qY8ZGU�5rMj5�^\9;XA^\Mj7�E�<
5[MO@A^\Z¡Y8�AZ�7�^\^GZ\5[5aY[4�IH7,Y87�MO5��6ZG@AZ\9[7�EjEcPeY8�AZ�Uz7�MO@���4�Y[Y[EjZG@AZ\^�~ef�469]IH7,Y�7WMj@QY8ZG@A5[McN6ZD7,VAVAEjMO^!7,Y[Mj46@�5\0
g�ZD�A7BN�Z�VA9[ZG5[Z\@QY[Z\I¹7,@K7,VAVA9[467�^�������Mj^���9[ZG�Q7�9[I�51IH7,Y�7eUW4BN6Z\UWZ\@QY¡7�5¡7zf�XAEOEck �HZ\IA��Z\I�½;46�z½;XA5qY
EjMO~�Zr^\46UWVAX�Y87,Y8MO46@H7�E�½;4��A5\0 sd@.Y[�AMj5�7�VAV�9[4Q7�^���<uIH7,Y�7�UW4oN�Z\UWZ\@QY�^\7�@ ��Z���XAZGXAZ\I�<�5;^��AZ\I�XAEjZGI�<
U�4�@AMOY[469[ZGI�<o7�@AI�ZGN�Z\@�^��AZ\^�~6kdV�46MO@�Y[Z\I�0�g�Z&�H7!N6Z}7�EO5[4�Mj@QY[9[4?IAXA^\ZGI1Y8�AZ-�H9;5;Yh5[V�Z\^GMF7�EOMj§\ZGI�5[^��AZGIAXAEjZG9
f�469uIH7,Y87DU�4BN6ZGU�ZG@QY!<A���AMO^�����Z�^\7�EjE�=?Y84�9[~30
gi��MjEjZ���469[~��H7�5T��Z\ZG@eIA46@AZ�46@eUz7,~?MO@A��^G46UWVAX�Y�7#Y8Mj4�@z7�IA7�V�Y�Y[4	^��H7�@A��Mj@A�	^G46@AIAMcY8MO46@A5\<?EjMcY[Y[EjZ

�T4�9[~e�H7�5���Z\Z\@�IA46@AZ¡46@�U�7�~�Mj@���Y[�AZ¡IH7,Y�7�UW4oN�Z\UWZ\@QY17,IH7�V�Y�Y84�^��H7�@A��Mj@A�W^\46@�IAMOY[Mj46@A5G0uJ�7,@�P
Y8XA@A7��AEjZDVA7�987�UWZGY[Z\9;51IAZ\V�Z\@AIK46@�Y8�AZ�^GXA9[9;Z\@QY¡5;Y�7#Y8Z�4�f}Y8�AZ�@AZ�Yd�T469;~3<�5;Z\9;N�Z\9G<�7�@AI�4�Y[�AZ\91^G46U�k
V>4�@AZ\@QY85�MO@�N�46EON�Z\I�Mj@eY8��Z¡IA7,Y�7DUW4oN�Z\UWZ\@QY!0&sdIAZ\7�EjEcP6<�Y[�AZ�5;P?5;Y[Z\UÁ5;�A46XAEOI���Z�7��AEOZaY84D�H�6XA9;Z1Y8�AMO5
46X�Y¡7�@�I�7�IA7�V�Y�Y8�AZ�7�VAV�EjMj^\7,Y8MO46@�0	¶ EO4o��k
EjZ�N6Z\E'Z���7�UWVAEjZ�Mj5aY[�H7,Y�Y8��ZW/�R�µ ��X���ZG9�5;Mj§GZW5;�A46XAEOI
�>Z]5[Z�YuZ\��XH7�E>Y84�Y[�AZa�H7�@�I���MjI�Y[��IAZGEF7!PzV�9[4?IAXA^GYTY84	X�Y[MjEOMj§\ZuY[�AZ�f�XAEOE>�H7,@AI���MjI_Y8��0-¶��AMj�6��Z\9qk
EjZ�N6Z\E
Z���7�UWVAEjZWMj5�Y8�A7,Y�Y[4�U�7#�_MjUWMj§GZ	Y8�A9;46XA�6�AV�X�Y	4�fu7�5;Y[46987���Z�5;Z\9;N�Z\9G<�Y8�AZ�@?X�U	�>ZG9�4�f�^G46@A^GXA9[9;Z\@QY
IH7,Y87�Y[987�@A5qf�Z\9;5z5[��46XAEjI��>Z�^\4�@�Y[9[46EOEjZGI�Y87�~�Mj@A��Mj@QY84�7�^\^G46XA@QY�5[Z\9qN6ZG9\<�Z\@AI.�A465;Y\<u7�@AI�@AZGYd��469;~
^��H7�9[7�^GY[Z\9[MO5;Y[Mj^\5G0 sD�H7!N6Z�VA9[ZG5[Z\@QY[Z\I 7�@.MO@�f�987,5;Y89;XA^GY[XA9[ZrY8�A7,Yz4��A5[ZG9;N6ZG5�Y8�AZ�Z\@QN?Mj9;46@AUWZ\@QYe7,@AI
Z\@H7,�AEjZG5u9[XA@_k�Y8MOU�Z�7�IA7�V�Y�7#Y8Mj4�@e4�f'IA7,Y�7DVAEj7�^\ZGU�ZG@�Y'½;4��A5\0
gKZz�A7BN�Z�Mj@QY[9[4?IAXA^\ZGI¹7��HZ��_Mj��EjZWMj@�f�9[7�5;Y[9[XA^�Y8XA9;Zz^!7,EjEjZGI�`aMO5[~ *�46X�Y8ZG9¡Y[�H7,Y�XA5[ZG5	�AMOZ\987,9[^��AMO^!7�E

�AX��>Z\9;Mj@A��7,Y�MO@�Y[Z\9;U�ZGIAMF7,Y[Z�V�46MO@�Y[5�Y[4¿7�MjI�Mj@ Ej7�9[��Z�kd5;^!7�EOZrIH7,Y�7�Y8987,@A5;f�ZG9[5\0 s
Yz5[XAV�V>469qY85�Z\7�5;P
^\46@�5;Y89;XA^GY[Mj46@K4�fu7,VAVAEjMO^!7,Y[Mj46@�EOZGN�Z\E}4oN�Z\9;EF7!P�@AZGYd��469[~�7�@�I�^!7,@�V�Z\9;f�4�9[U 9[4�X�Y8MO@A�A0�s
Y�V>ZG9;f�469;U�5
I�P?@H7�UWMj^�/�R�µ¤Y8XA@AMO@A�¹Y84¿MOU�V�9[4BN6Z�Y[�A9[4�XA�6�AVAX_Y!0 s
Ye5;XAVAV�469;Y[5�7�VAVAEOMj^!7#Y8Mj4�@.EjZ�N6ZGE1U	XAEOY[Mj^\7�5;Y
Y84¹��Z\EjV EO4B�TZG9zY8�AZ�@AZGYd��469[~.Ej4Q7�I 7�@AI MjUWVA9;4oN�Z�Y[�AZ�5;P?5qY8Z\U Y8�A9;46XA�6�AV�X�Y!<]7�@AI McY��H7�5z�>ZGZ\@
Mj@QY8ZG�6987#Y8Z\IrMO@�Y[4W7�IA7,Y�7DVAEj7�^\ZGU�ZG@�Y�f�9[7�U�Z��T4�9[~zU�7�@H7,�6Z\Ir�QP�=?Y84�9[~30
1�Z\^!7,XA5[Z�4�f�McY85�U	XAEcY8Mck
469[�67�@AMj§\7,Y8MO46@H7�E�<6U	XAEcY8M kdVH7�9qYdP6<H7,@AI���XA��Z�7�UW46XA@QY�4�f'^\46UWU	XA@AMO^!7,Y[Mj46@�5\<

IH7,Y87�VAEj7�^\ZGU�ZG@QY�U�7!P �>ZrY8��Z��HZGEjI�U�465qYWIH7�U�7��6Z\I f�9[4�UÀY8�AZ�^\46@�@AZ\^�Y8MON?McYdP VA9[46��EjZ\UÀ4�faY8��Z
sd@QY8Z\9;@AZGY\0�gKZz�A7BN�Z�Mj@QY[9[4?IAXA^\ZGI¹7�@�Mj@QY8ZG�6987,Y[Z\IK5;P?5;Y[Z\U�<-baR 1�<����AMO^��¹�H7�@AI�EjZ\5¡Y8�AZ�VA9[4��AEjZGU�0
´�XA5;Y]7�5]=?Y[469[~�Mj5�7���EjZaY84W�H7�@�IAEjZ1IAMcN6ZG9[5[Z¡VA9;4�Y84?^\46EO5\<_U�MOIAIAEjZ���7,9[Z�<A7�@AI�5;Y84�987��6Z15qP?5;Y8ZGU�5G<�baR 1
�H7�@AI�EjZ\5¡Y8�AZ�IAMON�Z\9;5[MOYdPK4�f�@AZ�Yd�T4�9[~�5;ZGY;Y8Mj@��65\<'YdP?V�Z\5	4,fu�H9[Z���7�EOEj58¢�¾]¶-/u5G<-5[Z\^GXA9[McYdP�^G46@A^GZ\9[@�5	4�f
469[�67�@AMj§\7,Y8MO46@A5G0�b�R 1¹VA9[4BN?MjI�Z\5'Y[�A9[ZGZ�^\46UWV�46@AZ\@QY'U�ZG^��H7�@AMO5[UW5'Z!7,^��W4,fA���AMj^��D5;XAVAV�469;Y[5-XA@AMO�?X�Z
XA5[Z�^!7�5;Z\5&7�@�I	�H7�5�IAMO�>Z\9;Z\@QY�^��H7,987�^�Y8Z\9;Mj5qY8Mj^G5'5;XA^��W7�5'V�Z\9qf�469[U�7�@A^GZ�<�5;Z\^GXA9[McYdP6<Q7�@�I	IAZ\V�Ej4BPQ7���MjEjMcYdP60
¶�@r469;�Q7�@AMO§!7,Y[Mj46@e^\7�@�^���4_465;Z¡7W^G46U�V�46@AZG@QY]UWZ\^��A7�@AMj5;U Y84�XA5;Z��A7�5[ZGI�XAV�46@�MOY[5u9[Z\��XAMO9[ZGU�ZG@�Y[5
7�@AI�^G46@A5qY8987,Mj@QY85G01=?Y[MjEjE�<3469[�Q7,@AMj§\7,Y8MO46@A5�XA5[MO@A��IAMc��ZG9[ZG@�Y�^\46UWV�46@AZ\@QY�U�ZG^��H7�@AMO5[UW5�^!7,@�^\46UWU	X_k
@AMj^\7,Y8Z1Z\7�^���4�Y8�AZG9\0



n6n ���������
	���
�����������
�����������	�
�	����! "��#%$'&��)(

= � > � = � � * � 8

m 0 RuJ�=><3/u�AZ�RT46U�VA7�^GY]J�X�46@�=?46EjZG@A46MjIrµ-9;4#½;Z\^�Y!<3�QY[Y8V�{ ¢6¢#^\UW5[Mj@_f�4A0�^GZ\9;@�0�^��H¢_0
n 0 µ}µ&`�CD<rµ&µ}`�C `aZGEjMcN6Z\9[7��AEOZ\5 Y84 RuJ�=><r�QY[Y[V�{ ¢6¢#�u�u��0�VAV>I��A0�@�ZGYS¢,7�9[^��AMcN6ZG5�¢,VAV�IA��¢ n�p6p�m ¢

IA4_^ p6p6p�m w_0�I�4_^,0
v�0 g 0'ÃHZ\@��A<�7�Mj�6�Kµ-Z\9qf�469[U�7�@A^GZ�/u9[7�@A5[V�469qYDµ-9[4�Y[4_^G46Ej5G<hL�4�5�¶�Ej7�UW465�¾�7,Y[Mj46@A7�E&L�7��>4�987,Y[469;P

¸ n�p6p vQº�0
-A0 *¡0 J�7,IAIAXA9;9[M�< 1�0 ¶]EjEj^G4_^�~3< *�ZGEjMj7��AEjZ Ã'MjEOZ /h987�@A5qf�Z\9 =_ZG9;N?Mj^GZ�< �QY[Y[V�{ ¢6¢#�u�u��k

XA@AMc�>0�U�^G5\0�7�@AE�0��64BN�¢	Uz7,IAIAXA9;M ¢,U�7�Mj@�0��QY8UWE'¸ n�p6p vQº�0
t_0 =>0 2�4�987�@AIA7�< 1�0 J�4?Z�< L�MO�6�QYd�TZGMj�6�QY `17,Y87 *�Z\V�EjMj^\7,Y84�9\< �QY;Y8V�{ ¢6¢#�u�u��0�Ej5;^�k

�69[46X�V�0�V���P?5G0�XQ��U�0�ZGIAX3¢,EO5[^\IA7,Y�7���9[MjIH¢�L�`0*�¢D4BN6Z\9qN?MjZG��0��QY8UWE�¸ n�p6p vQº�0
x 0Âs�03Ã34�5;Y8ZG9\<�R�0�21Z\5;5[Z\EOUz7,@A@�<3C1Ej46��XA5\{&¶ /u4?46Ej~�MOYqk 1�7,5[Z\I�C19[MOIe¶�9[^���MOY8ZG^GY[XA9[Z,<�MO@�{-/u�AZ�C�9;MjI�{

1TEjXAZGVA9[MO@QY85af�469�7r¾]Z�� RT46UWVAX�Y[Mj@A�zsd@�f�987�5qY89;XA^GY[XA9[Z,<�J�4�9[�Q7�@�2�7�X�f�U�7�@A@�< m 9)9)9_<�VAV�0 n t�9 	
n w 5�0

w_0 1�0Q¶�EOEj^\4?^�~3<_´�0�1TZ\5qY8Z\9G<A´�0�1�9[Z\5;@H7��H7,@�<_¶�0?RT�AZ\9qN6ZG@H7�~3<�s�0�ÃH465qY8Z\9G<_R�0_21ZG5[5[ZGEjU�7�@�<_=>0?J�ZGIAZ\9G<
�	0�¾�ZGf�ZGIA4BN�7_<�`	0��aXAZG5[@AZGE�<�=>0�/10�~,Z�<�=_ZG^\XA9;Z�<�Z�¨�^GMjZG@�YaIH7,Y�7zY[987�@�5[V�469;Ya7�@AI�9[ZGVAEjMO^!7WUz7�@?k
7��6Z\UWZ\@QYrf�469���Mj�6�_k
V>Z�9qf�469[U�7�@A^GZ�IH7,Y87#kdMO@QY8Z\@�5[MON�Z�^\46UWVAX�Y[Mj@A��<]MO@�{¹sly&y&y J�7�5[5�=?Y[46987,�6Z
RT46@�f�Z\9;Z\@A^GZ�<�=�7�@�`aMjZG�64A<3RT¶�< n�p6p�m 0

5�0Â¶�0_=_�AMO5[�H7�@�M�<Q¶�0_=_MOU�<?´�0?C1X�<_=?Y[46987���Z8*�Z\5;46XA9;^\Z1J�7�@H7��6ZG9[5G{&J�MjI�IAEjZ���7�9;ZaRT4�U�V�46@AZG@�Y[5-f�469
C�9;MjI�=?Y84�987��6Z,<AMj@�{&¾]Mj@�ZGY8ZGZ\@QY8��sly&y&yi=?P?U�V�465[MOXAU 4�@�J�7,5[5�=?Y8469[7��6Z¡=?P?5qY8Z\UW5\< n�p�pQn 0

9�0 =�`�=AR�<�7]MO�6��µ-Z\9;f�4�9[U�7�@A^\Z�=?Y[46987,�6Z¡=?P?5;Y[Z\U�¸ 7]µ}=A=Aº�<3�QY[Y[V�{ ¢6¢#�u�u��0�5[IA5;^�0�Z\IAX3¢#�AVA5[58¢_0
mBp 0�s�0 1TMj9;I�< 1]0 7]Z\5;5\<�¶�0-214B��7�EO5[~�M�<�1TXAMOEjIAMO@A��Y8��Z�U�7�5;5D5;Y84�987��6Zr5qP_5qY8ZGU 7#Y�´�ZG�>Z\9[5;46@ L�7���<

Mj@�{�µ-9[4?^\Z\ZGIAMj@��65�4�f m 5,Y[��sly&y&y =?P?U�V�465[MOXAU 46@ J�7�5;5�=?Y[46987���Z¹=?P?5qY8Z\UW5\<�=�7,@ `aMOZ\�64A<
R�7�EjMcf�469[@AMj7�< n�p6p�m 0

m6m 0�Ã�¾]¶�L&<3y-@A5qY8469;Z�Uz7�5;5�5;Y84�987��6Z�5qP_5qY8ZGU�<H�QY[Y[V�{ ¢6¢#�u�u��0 f�@H7�E�0��64BN�¢,IA4?^\58¢,VA9[4?IAXA^�Y858¢,Z\@A5qY8469;ZB¢_0
mon 0hR�0 1�7�9;X�<�*¡0�J�4?469[Z,<�¶�0�*�7o½[7�5[ZG~#7�9\<�JK0>g�7�@�<�/u�AZ�=_`�=AR =?Y84�987��6Z�*�ZG5[46X�9[^\Z�1T9[46~,Z\9G<�Mj@�{

µ&9;4_^GZ\ZGIAMj@A��5]4�f�RT¶1=�Ru£�¾¡<H/�4�9[46@QY84�<�R�7�@H7�IH7_< m 9)9)5�0
m v_0�`	0�/u�H7�MO@�<-<�JK0�L�McN?@�P�<�/u�AZ�ZGY[�AZ\9;@AZGY�7�VAV�9[4Q7�^���Y[4e�69[MOI�^\46UWVAX�Y[Mj@A��<�Mj@�{]µ-9[4?^\ZGZ\IAMO@A�6514�f

Y8�AZa/���Z\Ecf Y8�esly&y&y =?P?UWV>4�5[MjX�U¤4�@ 7]MO�6�eµ�ZG9;f�469;Uz7,@A^\Z�`aMj5;Y[9[MO�AX�Y8ZGIrRT46UWVAX�Y[Mj@A�A<_=_Z\7,Y[Y[EjZ,<
g¹7�5;�AMj@���Y846@�< n�p6p v�0

m -�0 �D0]J�469;MOY�7_<07�0]=�7,Y[4A< �	0�g�7,Y87�5[Z,<¡£D0�/�7,Y8ZG�>Z,<¡=>0]=_Z\~�MO�6XA^��AM�<¡=>0]J�7,Y85;XA46~#7�<�¾¡0�=?4_IH7_<
¶�0�`aZGEjE	��¶]^\��XH7�<�1TXAMOEjIAMO@A��7z��Mj�6��V>ZG9;f�469;Uz7�@�^\Z	VH7,987�EOEjZ\E��AEjZ�5qP?5;Y8ZGU XA5;Mj@A����9[MjI�IH7,Y�7#f*7�9[U
7�@AI 9[4?4�Y	MF¢,4A<�MO@�{�µ&9;4_^GZ\ZGIAMj@A��5D4�f�Y8�AZ n,p6p v�RT46UWVAX�Y[Mj@A��MO@ 7]MO�6� y-@AZ\9;��P¿7,@AI ¾]XA^GEjZ\7�9
µ&�QP?5[MO^\5	¸�R 7�y&µ p vQºS<3L�7�´�4�EjEF7_<HRT¶�< n,p6p v�0

m t?0h´�0�21XA�AMj7,Y84B��MO^\§�<?`	0 1TMO@AIAZ\E�< �D0_RT�AZ\@�<H=>0�RT§\ZG9;��Mj@�5[~�M�<�µ�0?y&7,Y846@�<�`	0_C1Z\Z\EO5\< *�0AC1XAUWUz7�I�M�<
=>0 *��AZ!7�< 7¡0�gKZ!7,Y[�AZ\9;5[V�4_4�@�<-g 0�gKZ\MjUWZ\9G<&R�0'gKZ\EOEj5\< 1�0����H7,4A<&£a^\Z\7�@A5;Y[469[Z,{�¶�@ 7,9[^��AM k
Y8Z\^�Y8XA9;Z�f�469��6EO46�H7�E kd5[^\7�EjZ�V>ZG9[5[MO5;Y[Z\@QY�5qY8469[7��6Z,<>MO@�{Tµ-9;4_^GZ\Z\I�Mj@A�65�4�f�Y8�AZ�¾]Mj@QY[��MO@�Y[Z\9;@H7,Y8MO46@H7�E
RT46@�f�Z\9;Z\@A^GZ�46@	¶�9;^��AMOY[Z\^�Y8XA9[7�EH=_X�VAV>4�9;Y'f�4�9�µ-9[46��987�UWU�MO@A�]Lh7,@A�6XH7���Z\5-7�@�I�£aV>ZG987,Y[Mj@A�a=?P?5qk
Y8Z\UW5�¸*¶a=�µ&L�£�= n�p6p6p º�< n�p�p6p 0

mBx 0h´�0)1TZG@�Y\<Q`	0#/u�H7�Mj@�<�¶�0,¶�9;VH7�^\M kl`aXA5;5[Z\7�X�<)*�0#¶�9[VA7�^\M kl`aXA5;5[Z!7,X�<Qy'�_VAEjMO^\MOY�^\4�@�Y[9[46E?Mj@	7��H7,Y[^��_k
7B�T7�9;Z�IAMO5;Y89;Mj�AX_Y8Z\IW�HEjZ�5;P?5qY8Z\U�<�MO@�{�µ-9;4_^GZ\Z\I�Mj@A�65}4�f�Y[�AZaÃ�Mj9[5qY�ba=�y&¾]s��1¢,¶�RuJ RT46@�f�ZG9[ZG@A^\Z
46@�¾�ZGYd��469[~,Z\I�=�P_5qY8ZGU�5]`aZ\5;Mj�6@�7�@AIrsdUWVAEjZGU�ZG@QY�7,Y[Mj46@�< n�p6p -�0

m w?0�/10u2146587�9G<aJ�0uL�MON?@QP6<1=�Y8469;~�{¿J�7�~�Mj@A� `17#Y�7¹µ-EF7,^\Z\UWZ\@QY�7¿Ã'MO9[5qY�RTEF7�5;5�RTMOY[Mj§\ZG@ Mj@ Y[�AZ
C�9;MjI�<6MO@�{�µ-9;4_^GZ\Z\I�Mj@A�65-4,f>Y[�AZ n -�Y8��sd@QY!0QRT46@�f�Z\9;Z\@A^GZ]4�@z`aMO5;Y89;Mj�AX_Y8Z\IWRT4�U�VAX_Y8Mj@��¡=?P?5;Y8ZGU�5G<
/�46~QP�4A<>´67�VH7�@�< n,p6p -A0



� 	�� 	�� ��	����
	�� ��� $ ��
 $,��� � ( � $ ���,� $�������� ��� ��&�$ ������	��
��� � n v

m 5�0�/10�2146587,9\<�JK0�L�MON?@QP6<�¶ f�987,U�Z��T469;~¿f�469�9[Z\EOMF7���EjZr7�@AI.ZG¨W^\MOZ\@QY�IH7#Y�7�VAEF7�^GZ\UWZ\@QY�Mj@.I�Mj5qk
Y[9[MO�AX�Y8ZGI�^G46UWVAX�Y8MO@A�D5;P?5qY8Z\U 5G<�´�46XA9[@A7�E�4�f'µ'7�9[7�EjEOZ\E�7,@AI�`aMj5;Y[9[MO�AX�Y8ZGI�RT46U�V�X�Y8MO@A�A0

m 9�0�yu0�`aZ\ZGEjU�7�@�<T´�0�1�EOP�Y8�AZ,< �	0TC1MjE�<�R�0}21Z\5;5[ZGEjU�7�@�<�µhZ\�Q7,5[XA5G{�µ&Ej7�@A@AMO@A��f�469�Z��_Z\^GX�Y8MO46@ MO@
��9[MjI�5\<HMj@�{&C�9;MFµ-�QP_¾ Y[Z\^��A@�Mj^!7,E�9[Z\V�469qY!< n�p�pQn 0

n�p 0�s�0�ÃH465;Y[Z\9\<�´�0 �&4?^�~?EOZ\9G<�JK0�giMjEjI�Z�< �	0 ���A7�4A<�RT��MjUWZ\987_{�¶ N_MO9;Y[XH7�EhIH7,Y�7�5;P?5;Y[Z\U f�469]9[ZGVA9[ZSk
5;Z\@QY8MO@A�A<A��XAZG9;P?Mj@��A<A7�@�Ie7�X�Y[46Uz7#Y8Mj@���IH7#Y�7�IAZG9[McN�7#Y8Mj4�@�<_MO@�{ m -�Y8��sd@QY[Z\9[@A7,Y8MO46@H7�E�RT46@�f�ZG9[Z\@�^\Z
4�@r=_^\MOZ\@QY8Mc�H^17�@�Ir=?Y�7#Y8Mj5qY8MO^!7�E�`17,Y87��H7�5;Z1J�7�@A7��6Z\UWZ\@QY1¸�=A=�`01�J n�p6pQn º�<_y&I�Mj@��AXA9;�6��<H=?^\4�Yqk
Ej7�@AI�< n�p6pQn 0

n_m 0�`	0'/u�H7�Mj@�<�/10-/�7�@A@AZG@��H7�XAU�<uJK0&L�McN_@QP�<�RT46@�IA469W7�@AI Y8�AZ�C19[MOI�<&Mj@�{�C19[MOI�RT46UWVAX�Y8MO@A�A{
J�7�~�Mj@A� Y8�AZ�C1Ej46�H7,E�sd@�f�9[7�5;Y[9[XA^�Y8XA9;Z�7 *�Z\7�EjMcYdP60c<�ÃH9[7�@ 1�Z\9[U�7�@ 7�@AI C�ZG4��>9[ZGP Ã34!� 7,@AI
/h46@QP 7]Z�P6<HZGIAMOY[469[5G0�´�46�A@rgiMjEjZ�P�7,@AI�=?46@A5�sd@A^�0c< n�p6pQn 0

n6n 0�L-0?RT�AZG9;N�Z\@H7�~3<_¾�0�µ�7�EF7!N,7�EjEOM�<�=>0 1T�A7�987,Y[�AM�<QR�0�2�ZG5[5;Z\EjU�7�@�<�*�0�=_^��Q�T7�9;Y[§\~,46V�fl<AµhZ\9qf�469[U�7�@A^GZ
7,@AI.5;^!7�Ej7��AMjEOMOYdPK4�f17"*�ZGVAEjMO^!7�L�4_^\7,Y8MO46@�=_Z\9qN?Mj^\Z,<�Mj@�{�µ-9[4?^\ZGZ\IAMO@A�65W4�f�Y[�AZ�sd@�Y[Z\9;@H7,Y8MO46@H7�E
=�P_UWV�465[MOXAU 46@ 7]MO�6� µ�Z\9qf�469[U�7�@A^GZ�`aMj5;Y[9[MO�AX�Y8ZGI RT46UWVAX�Y8MO@A��RT46@�f�ZG9[Z\@�^\Z ¸,7�µ&`�R}k m vQº�<
7�46@A46EOXAEjX�<�7�7!�T7�MjM�< n�p6p -A0

n v�0�R�0�`a4BN_9;46EjMO5\<�µ�0�*�7�Uz7,@H7,Y8�A7�@�<�`	0>J�4_4�9[Z�<�gi�H7,Y�IA4�VH7�^�~,ZGY1I�Mj5[V�Z\9;5[MO46@�Y[Z\^��A@AMO��XAZ\51UWZ!7#k
5;XA9[Z � <�MO@�{-sl¾�Ãh£�Ru£�J�JK< n�p6p_m 0

n -A0�¾]L�¶a¾ *]¢�`�¶1=_/1< sdV�Z\9qfl{ /u�AZ /�R�µ}¢�b�`1µ �H7,@AI���MjI_Y8� UWZ!7,5[XA9;Z\UWZ\@QY Y[4_4�E�<
�QY;Y8V�{ ¢6¢,IH7,5;Y!0�@AEj7�@A9\0�@AZ�YS¢�µ-9[4o½;Z\^GY[5�¢,sdV�Z\9qf�¢�¸ n�p6p vQºS0

n t_0�J�03´�0HL�MOY[§\~�4B��<�JK0AL�McN?@�P�<3JK0�g 0HJ�X�Y8~#7�<HRT46@AIA469Tk-¶ 7]XA@QY8ZG9u4�fhsdIAEjZagi4�9[~�5;Y87,Y8MO46@A5\<�Mj@�{
µ-9;4_^GZ\Z\I�Mj@A�65�4�f-Y8�AZ�5,Y8��sd@QY[Z\9[@A7,Y8MO46@H7�E'RT46@�f�ZG9[Z\@�^\ZD4�f&`aMO5;Y[9[Mj��X�Y8ZGI�RT46UWVAX�Y8MO@A�e=�P_5qY8ZGU�5G<
m 9)5)5�<AV�V�0 mBp - 	 m6m6m 0

n�x 0�´�0#ÃH9[Z�P6<,/10#/�7�@A@�Z\@��H7�XAU�<6s�0#ÃH465;Y[Z\9G<6=>0o/hXAZ\^�~,Z�<?RT46@�IA469qklC�{o¶�RT46UWVAX�Y87,Y8MO46@	J�7�@H7��6ZGU�ZG@QY
¶]�6Z\@QY1f�4691J�XAEOY[Mck
sd@A5;Y[MOY8X_Y8Mj4�@H7�E�C�9;MjIA5G<�MO@�{aµ-9[4?^\ZGZ\IAMO@A�65a4,f}Y[�AZD/hZ\@QY8��sly&y}y =?P?U�V�465;MjXAU
4�@ 7�Mj�6��µ�ZG9;f�469;Uz7,@A^\Z¡`aMj5qY89;Mj�AX�Y[Z\I�RT46UWVAX�Y[Mj@A��<3=�7�@�ÃH987�@�^\Mj5;^\4A<HR�7�EjMcf�469[@AMj7�< n�p6p�m 0

n w_0�´�03µh465;Y[Z\E�<3Ã'/�µu{3Ã'MjEOZa/u987�@�5;f�Z\9�µ-9[4,Y84?^\46Eh=_V�Z\^GMO�H^\7,Y8MO46@�<4*]ÃhR}kqw x tr¸ m 9)5 p º�0
n 5�0�g 03¶]EjEj^G4_^�~3<Hs�03ÃH465qY8Z\9G<�*¡0�J�7,IAIAXA9;M�<�*�Z\EjMj7��AEOZaIH7,Y87�Y[987�@A5;V>4�9;Y!{&¶·^\9;MOY8MO^!7�E�5[Z\9qN?Mj^\Z�f�469uY8��Z

��9[MjI�<AMj@�{ 1�XAMjEOIAMj@A�D=_Z\9qN_MO^\Z�1�7�5;Z\I�C�9;MjIA5TgK469;~?5;�A46V�<>C1Ej46�A7�E�C19[MOIrÃ34�9[XAU m�m < n�p6p -A0
n 9�0�CD0�2146EF7_<hJK0hL�McN?@�P�<'`aMO5[~�9[4�X�Y8ZG9\{¡¶ �AZ��_Mj�AEOZ�Mj@�f�9[7�5;Y[9[XA^�Y8XA9;Z�f�4�9¡��Mj�6��V�Z\9;f�4�9[U�7�@A^\Z�Ej7�9[�6Z

5;^!7�EOZ�IH7,Y�7	Y[987�@A5qf�Z\9;5\<3/�ZG^���0�*�ZGV�0�Ru=�k
/ *uk n�p6p v#k m - 5 -�<�b�@AMON�Z\9[5;MOYdPe4,f�giMO5[^\4�@A5[MO@¹¸ n�p6p vQºS0
v p 0�J�0:1�X�Y8EOZ\9\<�*�0�µ�ZG@A@AMO@A��Y84�@�<A´�0Q¶�0Q/�ZG9[5qY89[MOZ\V�<�J�7�5;5�=�Y8469[7��6Z�7,Y�¾aRu=?¶�{_=AC1s�`�J�Ã�7�@AI 7�µ

b�@AMj/u9;Z\Z,<�MO@�{-µ-9[4?^\ZGZ\IAMO@A�65�4�f�- p Y8��RT9[7BPeb]5[ZG9aC19[4�XAV�RT46@�f�Z\9;Z\@A^GZ�< m 9)9 5�0
v m 0�RT4�@AIA469G<3¾]ZB=?/1{>¾�ZGYd��469[~�=�Y8469[7��6Z�<H�QY;Y8V�{ ¢6¢#�u�u��0�^\5G0���MO5[^�0�Z\I�X3¢,^\4�@AIA4698¢,@AZ\5qYS¢�¸ n�p6p vQºS0
v n 0 *�0�*]7,Uz7�@�<�JK0�L�McN_@QP�<�J�0�=_4�Ej46UW46@�<3J�7,Y8^��AU�7�~�Mj@��A{�`aMO5;Y89;Mj�AX_Y8Z\I�9[ZG5[46X�9[^\Z�Uz7,@H7��6ZGU�ZG@�Y

f�4�9��AMO�6��Y8�A9;46XA�6�AV�X�Y�^G46UWVAX�Y8MO@A�A<�Mj@�{�µ-9[4?^\ZGZ\IAMO@A�65¡4�fTY[�AZz=_ZGN�Z\@QY8�¿sly&y&y sd@�Y[Z\9;@H7,Y8MO46@H7�E
=�P_UWV�465[MOXAU 46@ 7]MO�6�DµhZ\9;f�4�9[U�7�@A^\ZT`aMj5qY89[MO�AX�Y[Z\IDRT4�U�VAX_Y8Mj@��D¸ 7]µ&`�Ruw6º�<�RT��Mj^!7,�64A<�sdEOEjMO@A46Mj5G<
m 9)9)5�0

v6v�0�`	0�/u�H7�MO@�<&´�0 1T7�5[@AZ�P6<�=>0&=?46@�<}JK0'L�McN?@�P�<-/u�AZe~#7�@A�Q7,9[4?4�7�VAV�9[4Q7�^��¿Y[4�IH7,Y87�U�4BN�Z\UWZ\@QY
4�@�Y[�AZr�69[MOI�<�MO@�{rµ-9[4?^\ZGZ\IAMO@A�65�4�f�Y8�AZ�/�ZG@QY8�.sly&y&y =?P?UWV>465;MjXAU 46@ 7]Mj����µhZ\9qf�469[U�7�@A^GZ
`aMO5;Y[9[Mj��X�Y8ZGI�RT4�U�VAX_Y8Mj@��A<H=�7,@�ÃH987,@A^\MO5[^\4�<3R�7�EjMcf�469[@�MF7�< n�p6p�m 0

v -A0�CD0H2146Ej7�<�/10321465[7�9\<�JK03L�McN_@QP�<�*�XA@?k
Y8MOU�Z�7�IH7�V_Y�7,Y[Mj46@e4�f��69;MjIrIH7,Y87#kdVAEj7�^\ZGU�ZG@QY�½;46�A5G<3µ'7�9lk
7,EjEjZGE�7�@�I�`aMO5;Y89;Mj�AX_Y8Z\I�RT4�U�VAX_Y8Mj@���µ-9[7�^GY[Mj^\ZG5\0

vQt_0�=�0h=_46@�<�JK0�L�MON?@QP6< *�Z\^\4BN�Z\9[MO@A��Mj@QY8ZG9[@AZ�Y�5qP?U�UWZGY[9;P�MO@�I�Mj5;Y[9[MO�AX�Y8ZGI�^\46UWVAX�Y[Mj@A�A<�MO@�{1µ-9[4#k
^GZ\ZGIAMj@A��5W4,f�Y[�AZrv�9;I�sd@QY[Z\9[@A7,Y8MO46@H7�E�=?P?U�V�465[MOXAU�46@�RTEjXA5qY8Z\9WRT4�U�VAX_Y8Mj@���7�@AI¿Y8��Z�C�9;MjI�<
/h46~QP64�<�´67,VH7�@�< n�p�p v�0



n - ���������
	���
�����������
�����������	�
�	����! "��#%$'&��)(

v x 0h=>0�=_46@�< 1]0}¶]EjEO^\4?^�~�<�JK0�L�McN?@�P�<�RT4?IA4A{�Ã�Mj9[Z���7,EjETY[987!N6ZG9[587,E]�QP�^\4?46V�Z\987#Y8MON�Z�4�@_kdIAZGUz7,@AI
V>ZG@AMj@A��<}MO@�{eµ-9[4?^\ZGZ\IAMO@A�65�4�f�Y8��Z�ÃH46X�9;Y8ZGZ\@QY8� sly&y&y =?P?U�V�465;MjXAU�46@ 7]MO�6��µ�Z\9qf�469[U�7�@A^GZ
`aMj5;Y[9[MO�AX�Y8ZGI�RT46U�V�X�Y8MO@A�A<�*�Z\5;Z!7�9;^���/h9[Mj7�@A�6EOZ1µ'7�9;~3<>¾�R�< n�p6p t?0


