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g�i�jwl¢W;X�b.e�^J�'W;Xf`�^Je9^�Y,`�eAb?YM^J]*b'e��SZcn��aU�
DUoêa^0{�{aË#b u Z%eAb'`�Z?efWd^�X
È Õ��mè �DÕ.W;Xxb.e9^J�'W;Xf`�^Je�^�Y�`�e0b%YM^J]*b'e���Z'n È W;[0e�ZqX�Z'n�`OÏaZ%e�z#v
Î�`9V�^Je�_�^J`5W;X�b.e�^J�cW�X�`�^Je�^�Y,`9eAb%YM^J]*b'e9�SZ'n�lx^Je�Zty=ÏaZ%e�z3Z%eAb'`�W|Z?_
Å°ZqXf`!Õq[0efWdz�`5W;X�b.e�^J�'W;Xf`9^Je�^�Y,`�e0b%YM^J]*b'e���Z'n��DYMZ u ^SÕ%~�Xf`�^J]*XJ}Mjw_�['v

ÏaZ?]S]S^J_M`AX�b'_�Y,Xf\��?�%^�Xf`fWdZ%_�X5`9Z�8�?���8�M��� �����3����� ��Ø������������ �3���"!#�%$'&)(J��&3��Ø��*���tØ+��� �

U5V�^*bc\�`�V�Z%e�`0b'�%^�XD_�Z�e�^�Xfz3Z%_�XwW u W�{ Wd`f~�n(Z%e�^Je�e9Z%eAXDZ?e�Z%].W;X�X W|Z?_�X�Z?eDn(Z%ehY�b']�b'�%^Se�^�X�\M{|`�W|_��
n(e�Z%]�`�V�^D\�Xf^
Z'n�`9V�^�W|_Mn(Z%e�]�b'`fWdZ%_,V�^Je�^0Wd_#v

Wds
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��_SWd_M`�e�Z�YM\�[0`fWdZ%_*`9Zhg�i�jwlHXfV�Z%\M{;Y u ^�r�efWd`�`9^J_SWd_,bDr�bt~h`9V�b'`�bO_�Z%e�]*bt{�\�X�^Je�r�W|`9V�Z%\�`
b'_M~xb'] u Wd`fWdZ%_�`9ZxYM^0{ds%^�YM^J^JzOW|_M`�Zx[0Z?]Sz�\�`fWd_��x]�b�~�\�_�YM^JeAXf`0b'_�YDb'`�{d^�b%Xf`�`�V�^a]SZMXf`�^�X�Xf^J_M`fW;bt{
z�ZcW|_M`AXJv=U5V�^,`f~MzMW�[Jb�{ÄÕ%~�Xf`�^J]��DYM].Wd_MW;Xf`�eAb'`9Z%e�}�Wd_�[9{|\�Y?Wd_���].~�Xf^0{�n�}�e9^0n�\�Xf^�X
`�Z=e�^J]�^J] u ^Je
V�Z'r�V�^xZ?e�XfV�^5n(^0{d`5r�V�^J_S��e0Xf`�XwWd`�`�W|_��
Wd_�n�e�Z?_q`�Z'n Xf\�[9V*b
[0eAb��J~*g�i�jwlHXf~�Xf`�^J]�b'_�Y�`�e�~?Wd_��
YM^�Xfz�b'e0b'`�^0{d~*`9Z.n�Z?eA[0^D`�V�^D]*b%[9VMWd_�^�`�Z.z3^Jefn�Z?e�] XfZ%]�^�Xf^J_�XwW u {d^*b%[0`fWdZ%_#v

U5V�^Je�^0n(Z%e�^%}?j `9V�b'_��.`�V�^x\�X�^JeAXab'`�`9V�^xÅ�VM~�X W|��è�^Jz�b'e�`�]S^J_M`�Z'n�`�V�^xU�^�[�V�_MW;X�[9V�^�g�_MWds%^Je �
XwWd`��b'` È �\�_�[�V�^J_�b'_�Y=b'`x`9V�^ßik\�[9{d^�b'eSÕq[9Wd^J_�[0^,èkWds%W;XwWdZ%_�bc`x`�V�^SË#btr�e9^J_�[0^*êp^Je��%^0{d^J~ Ë#b u �
Z%eAbc`�Z%e�~%v�U�V�^J~�[0Z%_�Xf`Abc_q`f{d~�e9^J].Wd_�YM^�Y�]S^�Z'n u b%XwW;[�z�e�Z u {d^J]*Xß_�Z%e�]*bt{5\�Xf^JeAXOnmb%[0^*rkV�^J_
���%VM`fWd_��S`�V�^0Wdek��eAXf` u b'`�`f{d^�X�b'�qbtWd_�Xf`�gxikjml.v

U5V�^
e�^�b%YM^Je�z�e�Z u b u {d~�V�b?Xxbt{de�^�b?YM~�_�Z%`fW;[0^�Y�`�V�b'`kj 
 ] _�Z*_�bc`fWds%^hXfz3^�b'�%^Je�Z'n�Î�_��c{ W;XfV#v
È b'_M~�`�V�bc_���X��%Z�`�Z ��^J_�YM~¾ixb'`9V�^Je b'_�YëÖ'Z%V�_�Õqb%X�X�Z=n�Z?e [0Z%e9e�^�[0`fWd_�� bc_�Y�Wd]Sz�e�Z's?W|_��
]*b'_M~*[0e�\�YM^.Xf^J_M`�^J_�[0^�XJv

jm_�`�V�^�[0Z%\�eAXf^�Zcn8r�efWd`fWd_���b�]*bc_q\�bt{m}?~%Z%\.V�bts%^5`�Z�b%Xf�D`�V�^k^0y�z3^Je�`AX�n(Z%e�z�e�ZMZ'n�e9^�b%Y?Wd_���`�Z
��y*`�V�^�^Je�e�Z?eAXJ}M].W;Xf\�_�YM^JeAXf`0b'_�Y?Wd_��qX5^J`A['vag�Xf\�bt{�{d~%}3`�VMW;Xae9^�Xf\M{d`AXpWd_,e�^Jr�efWd`fWd_��S`9V�^Ä[0Z%]�zM{|^J`9^
YMZ�[0\�]S^J_q`tv#j�V�bts%^ u ^J^J_�s%^Je�~�{d\�[9�q~�Wd_
`�VMW;X°e�^�Xfz�^�[0`��x]*bc_q~�`�V�b'_���X#`9Z È b'�%_M\�X8É�b'ef{;b'_�YM^Je
b'_�Y�Éxbc_�_�^�X�Ô3b'^�Xf`�^Je9]*b'_�_�r�V�ZSY?W�Y,[Jbce�^0n�\M{#z�e�ZMZ'n(e�^�b%Y?Wd_��.r5Wd`�V�Z%\�`5`�^0{�{�Wd_��*]S^�`�V�b'`5`�V�^J~
r5Z%\M{;Y�V�bts%^Dr�efWd`�`�^J_,`9V�^Dr�V�Z'{d^�`�VMWd_��,[0Z%]SzM{d^J`�^0{d~�Y?W"!#^Je�^J_q`tv

��^Je�~HX�z�^�[9W;bt{S`�V�b'_���X,�%Zë`�Z êp^Je�_�V�bceAY�Õq[9V�_�^�[9�¢r�V�ZÛV�^Je9Z'W;[Jbt{�{|~�r5Z%e��%^�Y VMW�X�r�bt~
`�V�e�Z?\��%VSs�bcefWdZ%\�X�s%^Je0XwWdZ%_�XpZ'n#`�VMW;X�Wd_M`�e�Z�YM\�[0`fWdZ%_#vaU5VMW;Xpe�^�Xf\M{d`�^�YßWd_�Wd_q`�^J_�X�^ÄY?W;X�[0\�X�X W|Z?_�X5Z%_
WdeA[.b'_�YÜWd_ VM\��%^.^0{d^�[0`�e�Z%_MW;[.]�btW�{a]S^�X�X�b'�?^�XJvxÉk^.]*b%YM^Sb.{dZ%`DZcnas%^Je�~,\�Xf^0n(\M{�[0Z%e�e�^�[0`�W|Z?_�XJ}
Xf\��%�?^�Xf`fWdZ%_�X�b'_�Y=e�^J]*bce���Xkr�VMW;[9V=Wd]Sz�e�Z's%^�Y�`�VMW;XkWd_q`�e9Z�YM\�[0`fWdZ%_�[0Z%_�XwW;YM^JeAb u {d~%vSj�bt{;XfZ,�%Z%`
XfZ%]�^�e9^J]*b'e���X�Z'n�`�V�^�]SZ?e�^%}%r5^0{�{mÆ�Æ�Æ'V�]�]�Æ�ÆtÆ }%z3^�Y�b'_M`fW;[xXfZ?e�`�v Ô Z%e�`�\�_�bc`�^0{d~%}%r5^�V�bts%^ u ^J^J_
Xf^Jz�b'e0b'`�^�Y.]SZMXf`5Z'n `�V�^�`fWd]S^ u ~*b'`�{d^�b%X�`�`�V�^���`f{;b'_M`fW;[ �x[0^�b'_#}3XfZ._�Z%_�^DZ'n#\�X5`�ZMZ%�.]*b��fZ%e
V�b'e�]Fb'_�YÜj 
 ] {|ZMZ%�?Wd_��Sn(Z%e�r�b'eAY�`�Z
n(\�`�\�e�^h[0Zc{ {;b u Z%eAb'`�W|Z?_�XJv�� ���
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g�i�jwl¾W;X�b
].\M{d`fW �q\�Xf^Je�Xf~�Xf`�^J]�v°jw`�b�{ {dZ'rxXp~%Z%\�`�ZSXfV�b'e�^xb
]*b?[�VMWd_�^�r5Wd`�V*Z?`�V�^Je5\�Xf^JeAX5b'_�Y
`�Z.e�\�_=Xf^Js%^JeAbt{#z�e�Z�[0^�X�Xf^�X�b'`5`�V�^�X�bc]S^D`fWd]S^%v���Z%\�]*bt~.Wd]*b'�'Wd_�^
Wd`�`�Z u ^ u \MW�{|`�{�Wd�%^
`�VMW;X �

CPUMemoryHard disks
(Ethernet etc.)

Network

management

Process-

system

File-

IP

TCP/UDP

Shell: Bourne shell (sh), ksh, csh, bash

Application Processes: cc, f77, emacs, math, vi, ...

WARE
HARD-

SYSTEM

USER

Ô�Wd�%\�e�^*Ã ��U�V�^SÕ%`�e�\�[0`9\�e�^DZ'nagxikjml

��`�`�V�^ u b?Xf^.~%Z%\,��_�Y�`�V�^.V�b'e0YMr�bce�^ �a`9V�^h]�^J]SZ%e�~%}3r�V�^Je�^
~%Z%\�e�z�e�Z�[0^�X9Xf^�XDb'e�^
�%^Jz�`
YM\�efWd_���^0y�^�[0\�`fWdZ%_��fbt{d`�V�Z%\��%VSXfZ%]�^J`fWd]S^�X°`�^J]Sz3Z%eAb'efW�{d~SXf`�Z%e9^�Y�Z?_ßb�V�bceAY�Y?W;Xf���0}'`�V�^x[0^J_M`�eAbt{
z�e�Z�[0^�X�XwWd_��,\�_MWd`���Ï5Åag ��b'_�Y ^Js%^J_q`9\�bt{�{|~�b���Zqb'`fWd_��,z3Z'Wd_q`
\�_MW|`�� Ô�Åag �5`�Z YMZ,`9V�^hr5Z%e9�8}
`�V�^xY?W;Xf��XJ}�rkV�^Je�^x~?Z%\�e���{d^�X�b'_�Y�bt{�{ Z?`�V�^Je5z�e�Z%�%eAbc]*X�b'e�^xX�`�Z%e�^�Y�}�b'_�Y�`�V�^�_�^J`fr5Z%e��.r�VMW;[9V
[0Z%_�_�^�[0`AX�`�V�^D]*b%[9VMWd_�^�~%Z%\�bce�^Dr5Z%e��?W|_���Z%_,`�ZSZ%`9V�^Je�]*b%[9VMWd_�^�XJv

U5V�^SXf~�Xf`�^J] {;bt~%^JekW�XO]*btWd_M{d~ u \MW�{d`.Z%\�`xZcn�]*b'_�bc�%^J]S^J_M`ÄXf~�Xf`�^J]�X5n(Z%e�`�V�^.V�b'eAYMr�b'e�^%v
U5V�^�z�e�Z�[0^�X�X5]*b'_�bc�%^J]S^J_M`�`0b'�%^�X5[Jb'e�^DZ'n°~%Z%\�e5z�e�Z�[0^�X�Xf^�X�b'_�Y�Zcn�`�V�ZMXf^xZcn Z%`�V�^Je�\�X�^JeAX5XfZ
`�V�b'`�`9V�^J~ßYMZ
_�Z%`�Wd_M`�^Jefn(^Je�^xb'_�Y�XfV�b'e�^x[0Z?]Sz�\�`fWd_��.e�^�XfZ%\�eA[0^�X�^��%\�b�{ {d~%v	��_M{d~SZ%_�^�z�e�Z?�%eAb']
b'`5bD`fWd]S^D[Jb'_ u ^�z�e�Z�[0^�X9Xf^�Y u ~S`�V�^
Ï�Åpg�}Mbt{�{8`�V�^�Z%`�V�^JeAX�V�bts%^�`�Z
r�b�W|`tv ��Z?\*r5W�{�{#_�Z%`�Xf^J^
`�VMW;XD^0y�zM{�W;[9W|`�{|~ÛX W|_�[0^�`�V�^Sz�e9Z%�%eAb']�Xxb'e9^S^0y [9V�b'_��%^�Y W|_ n(e�^��%\�^J_M`DWd_M`�^Je�s'bt{;XJv,É�Z'r5^Js%^Je�}3W�n
]*b'_M~�z�e9Z�[0^�X�X�^�XaXfV�b'e9^�`9V�^xX�b']S^�Ï�Åpg�}'^�b?[�VSz�e9Z�[0^�X�X�V�b%X°`�ZDr�btWd`°{dZ%_��%^Jep`�Z u ^�z�e9Z�[0^�X�X�^�Y
u ~�`�V�^DÏ5ÅagÛbc�qbtWd_*b'_�Y.`9V�^Je�^0n�Z?e�^5r5W�{ {#Xw{dZ'r YMZ'r�_#v°��{�{�z�e�Z�[0^�X9Xf^�X�r5Wd`�V�`�V�^�X�b']S^�z�e�W|Z?efWd` ~
V�bts%^.`�Z�r�btWd`
`�V�^*X�b']�^*b']SZ%\�_M`�Zcn�`�W|]�^%v U�V�^*z�efWdZ%e�W|`f~�[Jb'_ u ^*[9V�b'_��%^�Y�}°V�Z'r5^Js%^Je�}°XfZ
XfZ%]�^xz�e�Z�[0^�X�Xf^�Xk�%^J`x[0Z?_q`�e9Z'{#Z'n `�V�^�Ï�Åago]SZ%e�^�Z'n(`�^J_,`�V�b'_,Z?`�V�^JeAX�b'_�YÜe�\�_�nmb%Xf`�^Je�v

U5V�^k��{d^�Xf~�X�`�^J]�Z%e��qb'_MW �J^�Xp`�V�^DXfz�b%[0^Dbts�btW�{;b u {d^DZ%_*b
V�b'eAY�Y?W�X�� b'_�Y�bt{�{dZ'rxX�~%Z?\*`�Z.Xf^J^
]*b'_M~�Y?W;Xf��X�b?X�b�V�Z%]SZ%�%^J_�Z?\�X�Xf`�Z%eAbc�%^a]S^�Y?Wd\�]�v�j(n8~?Z%\.r�bc_q`�`�ZD\�X�^a��{d^�Xp`�V�b'`�b'e�^�Xf`9Z%e�^�Y
Z%_,b.V�b'eAY�Y?W;Xf��r�VMW;[9V,W;X�b'`�`0b%[�V�^�Y�`�ZSb
]*b%[9VMWd_�^�Z%`�V�^Je5`�V�bc_,`�V�^DZ%_�^D~%Z%\ 
Íe�^xr5Z%e9�%Wd_��Sb'`�}
`�V�^���{d^�Xf~�Xf`�^J] V�b%X5`�Z.\�Xf^
`�V�^D_�^J`fr5Z%e���v

U�ZD]*b'�%^5_�^J`fr5Z%e��?W|_���b?[0`�\�bt{�{d~Sr5Z%e���}%b��%^J_�^JeAbt{��JX�~q_M`Abty��5W;X�_�^J^�YM^�Y.n(Z%eaXf^J_�Y?Wd_��SY�b'`Ab
u ^J`fr5^J^J_.s�b'e�W|Z?\�X�]*b%[9VMWd_�^�XJvaU5VMW;X �JXf~M_q`Ab�y!��W;X�^�Xf`Ab u { W;XfV�^�Y u ~�_�^J`fr5Z%e���z�e9Z%`�Z�[0Z'{;XJv�U5V�^�Xf^
[0Z%]S^
Wd_�s'b'efWdZ%\�X�{d^Js%^0{;X � � VMW�{d^�j Å W�XDbÜz�e�Z%`�Z�[0Z'{�`�Z,]S^Je�^0{d~�Xf^J_�Y�z�b%[9�%^J`AX�Z'n�Y�b'`Ab�Z's%^Je
b�[Jb u {d^%} U�Ï�Å¾b'_�Y=g�èDÅëz�e�Z's%W;YM^
n�\�e9`�V�^Je�[Jb'z�b u W�{�Wd`fWd^�XJ} u b%Xf^�Y�Z%_=j Å°}3`�Z*]�b'�%^
Wd`x^�b%X W|^Je
`�Z,r�e�W|`9^ b'z�zM{�W;[Jb'`fWdZ%_�z�e9Z%�%eAb']�XJv,U�Ï�Å°}�n(Z%e�^0y�b']SzM{d^%}�z�e9Z�s?W;YM^�X.b,]S^�[9V�b'_MW;Xf] `�Z,]�b'�%^
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SYSTEM

SHELLSHELLSHELL

P6P5P4P3P2P1

USER 3USER 2USER 1

Ô�Wd�%\�e�^ Â � ��].\M{d`fWd\�Xf^Je�Xf~�Xf`�^J]

Xf\�e�^D`9V�b'`xY�b'`Ab�b%[0`�\�bt{�{d~�b'e�efWds%^�bc`�`�V�^hYM^�X W|e9^�Y�YM^�Xf`fWd_�b'`�W|Z?_#}�^Js%^J_ÜW�naz�b%[��?^J`AX�b'e�^D�?^J`�`fWd_��
{dZqXf`�v.U�Z,\�Xf^S_�^J`fr5Z%e���b'z�zM{�W;[Jb'`fWdZ%_�XJ}°~%Z?\�n(Z%e�`9\�_�b'`�^0{d~ YMZ,_�Z%`DV�bts%^.`�Z,�M_�Z'r�V�Z'r�`�V�^�Xf^
z�e�Z%`9Z�[0Z'{;Xkr5Z%e���vDÕ%Z%]S^.[0Z%]S]SZ?_�_�^J`fr5Z%e���b'z�zM{�W;[Jb'`fWdZ%_�z�e9Z%�%eAb']�X�b'e�^ � �������!Ø }�bt{�{dZ�r�W|_��
~%Z%\.`�Z�{dZ%�
Z%_*b�e�^J]�Z%`�^�]*b?[�VMWd_�^ �(W�n#~%Z%\ 
Ís%^��%Z%`�b'_*b?[J[0Z%\�_q`p`�V�^Je�^��A}�� $'��n(Z%e°��{d^�`�eAb'_�Xwn(^Je�}
Z%e5]*btW�{ `9Z*YM^0{�W|s?^Jex^0{d^�[0`�e�Z?_MW�[
]*b�W {°]S^�X�X�b'�?^�XJv

jm_��%^J_�^JeAbt{m}3V�Z'r�^Js?^Je�}M`�V�^D]*btWd_�`9VMW|_���~%Z%\�X�^J^�n�e�Z?]F~%Z%\�exX�~�Xf`9^J]�W;X�`�V�^�X�V�^0{ {�r�VMW;[9V
[Jb'_ u ^ u ^�X�` YM^�X�[0e�W u ^�Y¾b%XSb�[0Z%]�]*b'_�Y Wd_q`9^Je�z�e�^J`�^Je�vëÔ�Z%eS~?Z%\Ûb%XSb=\�X�^JeS`�V�^Je�^ÜW�Xß_�Z%`
].\�[�V�Y?W"!#^Je�^J_�[0^ u ^J`fr5^J^J_ [Jbt{�{�Wd_���b.z�e�Z%�%e0b']�Z%e5\�XwWd_�� bSX�V�^0{ {a[0Z%]S]�b'_�Y �*^0y�[0^Jz�`�n(Z%e�b
s%^Je�~�Wd]Sz3Z%e�`Abc_q`Dz3Z'Wd_q`��
XwWd_�[0^S`�V�^Je�^*bce�^SXf^Js%^JeAbt{aXfV�^0{�{;X
r�V�^Je�^.~%Z%\�[Jb'_�[9V�ZqXf^.Z%_�^%}#X�V�^0{ {
[0Z%]S]�b'_�Y�X�Y?W"!#^Je5n�e9Z%] XfV�^0{�{ `�Z�XfV�^0{�{¬v

èkW"!#^Je�^J_q` �8bts%Z?eAX�Zcn�g�i�jwl b�{�X�Z,^J]SzM{dZ�~=Y?W"! ^Je9^J_q`.[0Z%]S]*b'_�Y�X!vhU�Z�Y�bt~ 
 X�gxikjmlFXf~�X �
`�^J]*Xp[0Z%]S^ u b%X W�[Jb�{ {d~�Wd_,`fr5Z �8bts%Z%eAX �#`�V�ZqX�^xZ%e�W|^J_M`Ab'`9^�Y*b'`�Õ%�
ÕqU�Î È �h}Mr�VMW;[9V�V�b%X u ^J^J_
YM^Js%^0{dZ%z3^�Y u ~,�aU�
DU�b'_�Y,`9V�ZqXf^�YM^JefWds%^�YÜn(e�Z%] êkÕqè�n(e�Z%] `�V�^�g�_MWds%^Je0XwWd` ~�Z'n5Ï�bt{�W�n�Z%e9_MW�b
Wd_�êa^Je9�%^0{d^J~%v! �U5V�^.\�Xf^Je�Wd_q`9^Jefn¬b?[0^hZcna`�V�^�Xf^.`fr�ZßW�XDY?W"!#^Je�^J_M`�}#XfZ,XfZ%]S^.[0Z%]S]*bc_�Y�XDb�s'btW�{ �
b u {d^.Z%_�Z?_�^hXf~�Xf`�^J] ]*bt~,_�Z%` u ^Sbts�btW�{;b u {d^SZ%_�`�V�^.Z%`�V�^Je�}3Z%eD[0Z%]S]*b'_�Y�XkV�bts%^hY?W"!#^Je�^J_M`
Xf~M_q`0btyhZ%_�s�b'efWdZ%\�X5Xf~�Xf`�^J]�XJv ik^Jr5^Jeas%^JeAX W|Z?_�XaZcn Õ%�
ÕqU�Î È �¢V�bts%^ u ^J^J_�W|_ ��\�^J_�[0^�Y,bÄ{dZ%`
u ~ êkÕqè.}�V�Z'r�^Js?^Je�v�ÎaX�z�^�[9W;bt{�{d~�`�V�^
{;b'`�^�X�`Ds%^JeAXwWdZ%_#}�Õ%��ÕqU�Î È �Fç�ÎpË#Î��
ÕqÎoÌ ��Õ �Äç�Ì �
^J]SzM{dZ'~�X.b {|Z?`hZcnk[0Z?]S]*b'_�Y�XOZ%efWd�'Wd_�bt{�{d~�n�Z%\�_�Y Wd_ êkÕqè Z%_M{d~%v U�V�^Je�^0n�Z?e�^%}�XfZ%]S^�Z'n�`�V�^
e�^J]*bce���XkWd_�`�VMW;X�Wd_M`�e�Z�YM\�[0`fWdZ%_Û[0Z%_�[0^Je�_MWd_��=z�^�[0\M{�W;b'efWd`fWd^�X�Z'nDÕ%��ÕqU�Î È �Fb'z�zM{d~�Z%_M{d~�`�Z
Z'{;Y,s?^JeAXwWdZ%_�Xk{�Wd�%^�Õ%��ÕqU�Î È ��ç�ÎpË#Î��
ÕqÎ¢Ç ��Õ �ÄçkÇ �Av�j¬nar5^hXf`Abc`�^�XfZ%]S^J`9VMW|_���YMZM^�Xk_�Z%`
r5Z%e���r5Wd`�V�Õ �ÄçkÇ�}�`�V�^J_=`�VMW;XDb'z�zM{�Wd^�X�bt{;XfZ�`�Z�^0{�YM^JeDs?^JeAXwWdZ%_�X�Z'n�Õ%�
ÕqU�Î È �.v�jw_ [Jb?Xf^�Z'n
YMZ%\ u `�}�[0Z%_�X�\M{|`�~%Z%\�e�Xf~�X�`�^J] 
 Xp]*b'_M\�bt{;XJv

��_.`�V�^a`9Z%z�~%Z?\D��_�Y.b�VM\��%^5b']SZ%\�_M`#Z'n8b'z�zM{�W;[Jb'`fWdZ%_�z�e�Z%�%eAbc]*X�r�VMW;[9Vh]�b�~ u ^�[0Z%]SzMW�{ �
^JeAXJ}M^�Y?Wd`�Z%e0XJ}�z�e�Z%�?eAb']*X�n�Z%e�b'_�bt{d~q`�W�[Jb�{ ]*b'`�V�^J]�b'`fW;[JXp^J`A['vaU5V�^�Xf^�bc_�Y,XfZ%]S^�XfV�^0{�{#"�Xf~�Xf`�^J]
[0Z%]S]�b'_�Y�X�b'e�^�r�V�b'`k~%Z%\,z�e�Z u b u {|~,r�W {�{�\�Xf^D]SZqX�`�} u ^�XwW;YM^�X�~%Z%\�ekZ�rk_*z�e�Z?�%eAb']*X!v

Ô�Wd��v Â XfV�Z'rxX�b�X�[9V�^J]S^*Zcnkb�].\M{d`fWd\�Xf^JeSb'_�Y ]h\M{d`fWd`Ab?Xf�%Wd_���Xf~�Xf`�^J]�v,Îpb%[�V \�Xf^Je.V�b%X
b�XfV�^0{�{m}�rkVMW�[9V¾]*bt~ u ^ Y?W"!#^Je�^J_M`Sn(Z%e*Y?W"!#^Je�^J_M`*\�Xf^Je0XJ}�b'_�YÛ[Jbc_Ûe�\�_¾Xf^Js%^JeAbt{�z�e�Z�[0^�X9Xf^�X
�m`Ab?Xf��X �A}'V�^Je�^kW|_�Y?W;[Jb'`9^�Y u ~*Å	
 X�r�W|`9V b
_M\�] u ^Je�v�U5V�^J~*b'e9^Ä[Jbt{�{d^�Y,[9VMW {;YMe�^J_�Z'n#`�V�^ �({dZ%�'Wd_ �
XfV�^0{�{�XwWd_�[0^.`�V�^J~�V�bts%^ u ^J^J_=Xf`Ab'e�`9^�Y.n(e�Z%]F`9VMW�X�XfV�^0{�{mv
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êp^0n�Z?e�^*~?Z%\Û[Jb'_�{dZ%�=Wd_#}p~%Z%\�V�bts%^�`�Z=�%^J`*b'_Ûb%[J[0Z?\�_q`�v�U5V�^,\�Xf\�bt{�r�bt~�`9Z �?^J`hZ?_�^�W�X
`�Z,�%Z,`9Z,`�V�^,Õ%~�Xf`�^J] �DYM].Wd_MW�X�`�eAb'`�Z?e�v*U5V�^Je9^S~%Z%\=�%^J`�b {|Z?�'Wd_�_�b']S^�r�VMW;[�V�z�e9Z u b u {d~�W�X
YM^JefWds%^�Y n�e�Z?]F~%Z%\�e�e9^�bt{ _�b']S^%vp��Z%\,r5W�{�{ u ^0{dZ%_���`�Z*bß�%e�Z%\�z#v5U5VMW;Xx[Jbc_ u ^.bt{�{ z�^JZ?zM{|^.Z'n
b�\�_MW|s?^JeAXwWd`f~,Wd_�Xf`fWd`�\�`�^%}#b�{ {�^J]SzM{dZ'~%^J^�X�Z'n�b�[0^Je�`AbtWd_�YM^Jz�b'e�`9]S^J_q`t}8bt{�{aXf`�\�YM^J_M`AXJ}3^J`A['vDU5V�^
�%e�Z?\�zSW;X�W|]�z�Z%e�`0b'_q`�n�Z%ep��{d^Sb%[J[0^�X�X5z3^Je�].W;X�XwWdZ%_�X �fXf^J^�Xf^�[0`fWdZ%_=Ð�v Ð �Av

U5V�^�Õ%~�Xf`�^J] �ÄYM].Wd_MW;Xf`�e0b'`�Z%eDr5W�{�{�b%X�X W|�?_�~%Z%\=b.{dZ%�cW|_�XfV�^0{�{¬vßÕ%^J^ßX�^�[0`fWdZ%_�Ç.n(Z%e�z�e�Z%z��
^Je�`fWd^�X5Zcn�s'b'efWdZ%\�X�XfV�^0{�{�X!va��Z%\�[Jbc_ [9V�b'_��%^D~%Z%\�e�{|Z?�'Wd_ XfV�^0{�{�\�XwWd_��S`�V�^h[0Z?]S]*b'_�Y����8���#v

Ô�\�e9`�V�^Je�]SZ%e9^%}qbDz�b?X�Xfr5Z%eAY.V�b?Xa`9Z u ^�z�e�Z's?W�YM^�Y�rkVMW�[9V,XfV�Z%\M{;Y u ^��q_�Z'r�_�Z%_M{d~ u ~.~%Z%\
b'_�Y�V�b%X5`�Z u ^D^J_q`�^Je9^�Y,YM\�efWd_��*`�V�^k{dZ%�'Wd_�z�e9Z�[0^�YM\�e�^D`9Zh]�b'�%^DXf\�e�^D~%Z%\,b'e�^D`9V�^x\�Xf^Jek~%Z%\
[9{;btWd]�`�Z u ^%v�jm`pW;X5Xf^�[0e�^J`+��U5V�^�z�b%X�Xfr5Z%e0YDW;X�X�`�Z%e�^�Y.Z?_S`�V�^D[0Z%]Sz�\�`�^Je�W|_,^J_�[0e9~qz�`�^�Yßn(Z%e�]�}
XfZ
_�Z�Z%_�^%}?_�Z%`a^Js%^J_�`�V�^DÕ%~�Xf`�^J]��DYM].Wd_MW;Xf`�eAb'`9Z%e�}q[Jbc_*e�^�b?Y
Wd`�v°jm`pW;Xas?^Je�~
W|]�z�Z%e�`0b'_q`p`�V�b'`
~%Z%\��%^J^JzÜW|`�Xf^�[0e�^J`+�

U5V�^�z�b%X�Xfr5Z%e0Y�XfV�Z?\M{�Y u ^�b'`D{d^�b%X�`*×�[9V�b'eAb%[0`9^JeAXO{|Z?_���v�U5V�^���eAXf` �=[�V�b'e0b%[0`�^JeAX
b'e�^
XwWd�%_MW��8[Jb'_M`�v�jw`*XfV�Z%\M{;YÛ[0Z?_�XwW;Xf`SZ'n�{dZ�r5^JeA[Jb?Xf^�{d^J`�`�^JeAXJ}�\�z�z�^JeA[Jb%X�^�{d^J`�`9^JeAXJ}�_M\�] u ^JeAX�b'_�Y
Xfz3^�[9W�b�{Ä[�V�bceAb%[0`�^JeAXO{�Wd�%^�[0Z%]S]�b%XJ}�z3^JefWdZ�Y�X�^J`A['v�g�XwWd_���[0Z%_M`�e�Zc{k[9V�b'eAb?[0`�^JeAX�[Jbc_�{|^�b?Y�`�Z
z�e�Z u {d^J]*X!v��Fz�b?X�Xfr5Z%eAY�[0Z?_�XwW;Xf`fWd_��=Z'n�{dZ'r�^Je0[Jb%Xf^.{d^J`�`�^Je0X�Z?_M{|~ W�Xß_�Z%`h[0Z%_�X W�YM^Je9^�Y�`�Z u ^
X�btn(^ X W|_�[0^ W|`�W;X�].\�[9VÛ^�b%XwWd^Je,`�Z��%\�^�X�X!v U�V�^ X9b']S^=V�Z'{;Y�X�n�Z?e b z�b%X�Xfr5Z%e0YÛ[0Z%_�XwW;Xf`�W|_��
Z%_M{d~�Z'n�_q\�] u ^Je0XJv�è�Z�_�Z%`.\�Xf^�XfZ%]S^J`9VMW|_��=Z u s?W|Z?\�X
{�W|�?^,~%Z%\�e._�b']S^%}aY�bc`�^*Zcn u Wde�`�V�Z%e
z�V�Z%_�^J_M\�] u ^JeDb%X5z�b%X�X�r�Z?eAY�_�Z%e�`�V�ZqXf^DZ'n�~%Z%\�e u e�Z%`�V�^Je�}3XwW;Xf`�^Je�} u Z'~��Òn�efWd^J_�Y�}3r5W�n�^
^J`A['vpZ%e
b'_M~q`9VMW|_��,^0{;Xf^,XfZ%]�^JZ%_�^S[0Z%\M{;Y��%\�^�X9XDr�V�Z,r�b'_M`AX�`�Z u e�^�bc�,Wd_q`9Z�~%Z%\�e�b?[J[0Z%\�_q`(����_�`�V�^
Z%`�V�^Je5V�b'_�Y�}3~%Z%\,XfV�Z%\M{;Y�_�Z%`�[9V�ZqZqX�^�b.z�b%X�Xfr5Z%e0Y�`�V�b'`pW;XxXfZ�[0Z%]SzM{�W;[Jb'`�^�Y,`9V�b'`5~%Z%\,V�bts%^
`�Z,r�e�W|`9^SWd`SYMZ'r�_�`�Z�e�^J]S^J] u ^Je�v�ixÎ �ÄÎpç�rkefWd`�^ bÜz�b%X�Xfr5Z%e0Y�YMZ'r�_��,��Z%\�X�V�Z%\M{;Y�bt{;XfZ
[9V�b'_��%^,`�V�^�z�b%X�Xfr5Z%eAY�b'`.{d^�b%X�`*^Js%^Je9~�`�V�e9^J^�]SZ%_M`�V�X.Z?e*b%XSXfZMZ%_Ûb%Xß~%Z%\ÛXf\�Xfz3^�[0`,`�V�b'`
XfZ%]�^JZ%_�^D].Wd�%VM`x�M_�Z'r¢Wd`�v�U5VMW;Xx[Jb'_ u ^hYMZ%_�^ u ~,`�V�^h[0Z%]�]*b'_�Y ���M�q�&, ��Z%e �������q�M�-,��
W�n
~%Z%\�e�Xf~�Xf`�^J] W�Xk\�XwWd_����ÄÅ � Xf^J^�Xf^�[0`fWdZ%_=å �Av

��.� /0�%��1�2���3546�%����7�28� 9

êp^x[Jb'e�^0n(\M{#`�V�b'`�~%Z?\*YMZ._�Z%`�Xfr�W|`0[�V,bD]*b?[�VMWd_�^�Z%e�Wd`AXpz�^Je�W|z�V�^Je�W�b�{�XkZ%_SZ?eaZ�! u ~Sb%[J[9W;YM^J_q`�v
�Hg�i�jwlH]�b%[�VMWd_�^�W;X5_�^Js%^Je�Xfr�W|`0[�V�^�Y�Z%_�Z%e5Z�! u ~*bc_q~%Z?_�^x^0y�[0^Jz�`�`�V�^
Õ%~�X�`�^J]��ÄYM].Wd_MW;X �
`�eAbc`�Z%e�v°Õ'Wd]SzM{d~,Xfr5Wd`A[9VMW|_��ßW|`5Z�!,]*bt~S[Jb'\�Xf^ u Wd�ßY�bc]*b'�%^�`9Z�`�V�^k��{d^�Xf~�X�`�^J]�v�j¬n `�V�^xX�[0e9^J^J_
W;XDY�b'e���}�VMWd`�XfZ?]S^.�%^J~�X!v;: È b'_M~�Xf~�X�`�^J]*X�V�bts%^hb�X�[0e�^J^J_��mX9b�s?^Je�}�r�VMW;[�V=`�\�e9_�X�`�V�^hX�[0e9^J^J_
Y�b'e���W�n�`�V�^Je�^.V�b%X u ^J^J_�_�Z,�%^J~�Xf`�e�Z?�%^Dn(Z%eDXf^Js%^JeAbt{�].Wd_M\�`�^�XJv.É5Wd`�`fWd_��=b��%^J~�e�^�X�`�Z%e�^�Xk`�V�^
X�[0e�^J^J_#v�j(n�`�VMW;XxYMZM^�X�_�Z?`�r5Z%e9�8}M~%Z%\,]�b�~�V�bts%^D`�ZSXfr5Wd`A[9V,Z%_�`�V�^�X�[0e�^J^J_#vaË ZqZ%��[Jbce�^0n�\M{�{d~
`�Z.]*b'�?^�Xf\�e�^�`9V�b'`5~%Z%\,e�^�bt{�{d~,V�bts%^D`�V�^.[0Z%e�e�^�[0`xX�r5Wd`A[�V#} _�b']S^0{d~�n�Z?e�`�V�^�X�[0e�^J^J_#}3_�Z%`5n(Z%e
`�V�^D]*b?[�VMWd_�^%v5êa^.btr�bce�^x`9V�b'`�`�V�^Je�^�bce�^�[0Z%]Sz�\�`�^Je0X5r�VMW;[�V=V�bts%^D`�V�^D]�b%[�VMWd_�^ u \MW {d`�Wd_M`�Z
`�V�^SX�[0e�^J^J_#}�XfZ,`9V�^*Xfr5Wd`A[9V�n�Z%eD`9V�^*X�[0e�^J^J_=W;XO`�V�^*X�b']�^*b%Xkn(Z%eD`�V�^.]*b%[9VMWd_�^%vSjm_�[Jb%Xf^.Z'n
YMZ%\ u `�}�b%X����
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�kn�`�^Je�~?Z%\S^J_M`�^Je�bk{dZ%�'Wd_�_�b']�^Äb'_�Y�z�b%X�X�r�Z?eAY�}'`�V�^�z�b%X9Xfr5Z%eAYOW;X�[9V�^�[9�%^�YSb'_�Y
W�n#Wd`�W�X�n(Z%\�_�Y
`�Z u ^.Z�v ��vd}�b*X�V�^0{ {�W;X
Xf`Ab'e�`9^�Y,b'_�Y�`�V�^.^J_qs?Wde�Z%_�]S^J_M`�W;XDXf^J`D\�z#v �¾V�b'`�V�b'z�z�^J_�XO^0y b%[0`�{|~
YM^Jz�^J_�Y�XkZ%_,s'b'efWdZ%\�X5`�VMWd_��qX�Xf\�[9V�b%Xp`�V�^�XfV�^0{�{�~%Z%\,[�V�ZqX�^D`�Z u ^D~?Z%\�ep{|Z?�'Wd_ XfV�^0{�{ab'_�Y�`�V�^
�?W|_�YÜZ'n�`�^Je�].Wd_�bt{ ~?Z%\ X W|`kWd_,n(e�Z%_M`5Z'n�v

j(n�~%Z?\ \�X�^ßb�r5Z%e9��Xf`0b'`fWdZ%_�Z?e�b'_=l `9^Je�].Wd_�bt{m}#\�Xf\�b�{ {d~�X�^Js%^JeAbt{�r5Wd_�YMZ'rxX�b'e9^ßX�`Ab'e�`�^�Y
�(n(Z%e�]SZ?e�^.Z%_=`�V�^.l�r5Wd_�YMZ�r�Xf~�Xf`�^J]�}�Xf^J^SXf^�[0`fWdZ%_ÛÃtæ �Av�j¬n�~%Z%\�\�X�^ßb,Å�Ï Z?e�bS`�^Je9].Wd_�bt{
[0Z%_�_�^�[0`�^�Y�`�Z�`�V�^Sg�i�jwl�]*b%[9VMWd_�^ u ~ b�Xf^JefW;bt{�{�Wd_�^%}#~%Z%\=_�^J^�Y=b�z�e�Z%�?eAb']F`�Z�^J].\M{;b'`�^Sb
XwWd_��'{d^�`�^Je9].Wd_�bt{mv �¢Å�Ï r5Wd`�V�Y?W|e9^�[0`�b%[J[0^�X�X°`9Zx`�V�^5_�^J`pZ'n�`9^J_�e�\�_�XpXfZ'n(` r�b'e9^�r�VMW;[�VS^J_�b u {|^�X
~%Z%\,`9Z ��� �����JØ � Xf^J^ u ^0{dZ'r ��`9Z bSg�ikjml�]�b%[�VMWd_�^%vOÕ%Z%]S^hÅ�Ï�Xk]*bt~,^Js%^J_�e�\�_=gxikjml u ~
`�V�^J]*X�^0{|s?^�XJv

jm_¢b'_M~ [Jb?Xf^%}�`�V�^������������������ ��!"� #$��%�r5W�{�{ u ^ Y?W;XfzM{;bt~%^�Y�}D[0Z%_M`AbtWd_MWd_��Û\�z��(`�Z'�mY�b'`�^
Wd_Mn�Z?e�]*b'`fWdZ%_.Z%_.`�V�^�Xf~�X�`�^J]�v#jw`�W;X°Wd]Sz3Z%e�`Abc_q`�`�V�bc`�~%Z%\.e�^�b%YOWd`�[Jb'e9^0n�\M{�{d~SXwWd_�[0^x`�VMWd_��qX�{�W|�?^
YMZ'r�_�`�W|]�^�X�n�Z%e°`�V�^�Xf~�Xf`�^J]�Z%e�Wd_�Xf`Abt{�{;b'`fWdZ%_�Z'n8_�^JrÛXfZcn�`fr�b'e�^�z�b%[9��bc�%^�X°r5W�{�{ u ^xb'_�_�Z?\�_�[0^�Y
`�V�^Je�^%v

�kn�`�^Je {|Z?�'Wd_h~?Z%\Dr5W�{�{8Xf^J^�b5z�e9Z%]Sz�`�v°U5V�^az�e�Z?]Sz�`�W;X b�Xf^��?\�^J_�[0^aZ'n8[9V�b'eAb?[0`�^JeAX�`�V�^aX�V�^0{ {
zM{;b%[0^�X�b'`5`�V�^ u ^J�'Wd_�_MW|_��,Zcn�b
{�Wd_�^.r�V�^J_,Wd`kW;X5^0y�z3^�[0`fWd_��,~%Z%\,`�Z�^J_q`�^Je�b._�^JrH[0Z%]S]�b'_�Y�v
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n�Z?e�`�V�^
[0Z%]S]�b'_�Y�X5~%Z%\�^J_M`�^Je�v
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b'_�Y?"�Z?e�bce��%\�]S^J_M`AXJv

��z�`fWdZ%_�X.b !#^�[0`D`�V�^Sr�bt~ b�[0Z%]S]*bc_�Y=r5Z%e���XJv*U5V�^J~=\�Xf\�b�{ {d~�bce�^*XwWd_��'{d^�{|^J`9`�^JeAX
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b'_�Z?z�`fWdZ%_ � (�� �xb u Z's%^Sr5Wd`�V `�V�^*e�{|Z?�'Wd_ [0Z%]�]*b'_�Y�vSjw_�]�ZqXf`�[Jb%Xf^�XO~%Z%\�bce�^*bt{�{dZ'r�^�Y `�Z
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�A@ �ABCB XfV [JXfV ��X�V u b%XfV
�D�E�F�E�	��
E��GIHKJ#B/� � ��� ������� � � � �����JØ � � �D��������� �ML��q��� '���� ���8��� �

Z%e � � �D���8�����
� �����E�	��
I��GIHKJ#B/� � �9�q������� & /#�#! & /6�#!

N �E�6��G�
O��� YM\�] u � Z u [0Z%_q`9e�Z'{ �fZ u [0Z%_M`�e�Z'{ �fZ u [0Z%_M`�e�Z'{
XwWd]SzM{d^.VMW;Xf`�Z%e�~ _MW�[0^.VMW;Xf`�Z?e�~ _MW;[0^�VMW;Xf`�Z?e�~

P >�T91FQU<67('#)#<&- 5 1�. ,4347 IJ1CG�3&)#561�ESRTQU'#)+-�UH<6)�:9<67WV
1�)#G�3&7 5 1�.(IJ< )#E;/�:KR�% '#)#8�U;R



× � ��� ���� �

XfV�W;X�b�{�X�Zh[Jbt{�{d^�Y,êpZ%\�e�_�^
Õ%V�^0{ {mv�& /#�#! b?XaXf^�[0Z%_�Y�Xf`Abce�`�\�zM��{d^�n(Z%ep��XfV,b'_�Y u b?XfV*]�^�b'_�X
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U5V�^Je�^5b'e�^p]SZ%e�^5b%YMs�b'_�[0^�Y
`�^�[9V�_MW �%\�^�X°`9Zx]SZ�Y?W�n�~
z�e�^Js?W|Z?\�X�[0Z%]S]*b'_�YÄ{�W|_�^�X�Wd_h^�b?[�V
Z'n�`�V�^
`�V�e�^J^SXfV�^0{�{;XJv.Ô�Z%eD^0y�b']SzM{d^%}���XfV�b'_�Y u b%X�V b�{ {dZ'r�`�Z,Xf^�b'eA[9V�n�Z?eÄb,Xf`9efWd_��,`�V�b'`Db'z�z�^�b'e9^�Y
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bt{�{ÄXf`9Z%z�z�^�Y � Z u X��'Wds?W|_���`�V�^J] b=_M\�] u ^Je*_#v¢Up~MzMWd_��W�����cØ �%^J`0X � Z u Ø u b%[���`9Z�`�V�^
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`�V�^*[0Z?]S]*b'_�Y LD��btn(`�^Je�Xf`�Z%z�zMWd_���b �fZ u z�\�`0X�Wd`DWd_�`�V�^ u b?[��M�%e�Z%\�_�Y�v���Z%\�[Jb'_�YMZ�`9VMW�X
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�b'`5`�V�^D^J_�Y�Z'n°`�V�^�[0Z%]S]*bc_�Y�vaU5V�^
{;b'`�`�^JeD]�^J`�V�Z�Y r�Z?e���X�bt{;XfZ�r5Wd`�V�Xf~�Xf`�^J]*X�rkV�^Je�^S~%Z%\�[Jb'_�_�Z?`hXf`�Z?z b �fZ u } W¬vÍ^%v3n�Z%eD]�b'_q~
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ÏaZ%]�z�\�`Ab'`fWdZ%_�bt{�{d~�W|_M`�^J_�XwWds%^ � Z u X�[Jb'_�Xw{dZ'rHYMZ'r�_,b.]*b%[9VMWd_�^DWd]S]S^J_�Xf^0{d~�n(Z%e5Z%`�V�^Je�\�X�^JeAX
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`�V�^�Ø �?�M� [0Z%]S]*bc_�Y�`�Z=�'Wds%^,~?Z%\�e.z�e�Z�[0^�X9X
{dZ�r5^Je.z�efWdZ%efWd`f~%v�jw`Sr5W�{�{xe�\�_Ûb%X
\�Xf\�b�{�W�nD_�Z
Z%`�V�^Je5\�Xf^Je5z�e�Z�[0^�X�XpW;X5z�e9^�Xf^J_q`kZ%_*`9V�^D]*b%[9VMW|_�^ u \�`kr5W�{ {°�'Wds%^D\�Xf^Je5z�e�Z�[0^�X�Xf^�Xp{�Wd�%^�^�Y?Wd`�Z?eAX
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��_�]SZqXf`.gxikjml Xf~�Xf`�^J]*XJ}°`�V�^Je9^ b'e9^S`fr�Z=[0Z%_Ms%^J_MWd^J_q`.^�Y?Wd`�Z%eAX �S��� bc_�Y��J�#�M�M��v=êp^�XwW;YM^
`�V�^�Xf^k` r5Z�}t`�V�^Je�^�W�X5bt{;XfZ.bk{�W|_�^D^�Y?Wd`�Z?e�[Jbt{�{d^�Y,���3v�Ô Z%ea_�Z?_��ÒW|_M`�^JeAb?[0`fWds%^0{d~Sz�e�Z�[0^�X�XwWd_��Sbk��{|^%}
~%Z%\,[Jb'_�\�Xf^.�q���3}��-,�!SZ%e+�8��� �3v

��Z%\=[Jb'_�{dZqZ%�,b'`xbh��{|^
r5Wd`�V�Z%\�`x[9V�b'_��'Wd_���Wd` u ~�\�XwWd_���`�V�^S�M��$�[0Z%]S]*b'_�Y�v
�M��$ �8�����tØ������

Y?W;XfzM{;bt~�X�`�V�^O��{d^ �������tØ8�J���DWd_ Z?_�^h[9Vq\�_���Z%_,`�V�^hY?W;XfzM{;bt~%vDU#Z,Y?W;XfzM{;bt~,Wd`xz�bc�%^ u ~*z�bc�%^%}
\�Xf^
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����W;X°Xf`fW�{�{�`�V�^�]�ZqXf`#r5W;YM^0{d~�\�X�^�YD^�Y?Wd`�Z%e°\�_�YM^Je�g�ikjml.}�^Js%^J_
`�V�Z%\��%V�Wd`�W;X#_�Z%`°b%X#[0Z%_Ms%^J_MWd^J_q`
b%Xß�����q�M�SW;XJv�g�_Mn(Z%e�`�\�_�bc`�^0{d~%} `9V�^Je�^SW;X
_�Z��?ZqZ�Y=]*b'_�z�bc�%^.n(Z%e����qv,U5V�^�e�^0n(^Je�^J_�[0^,[Jb'eAY
Wd_�[9{d\�YM^�Y,Wd_�`�V�^hb'z�z3^J_�Y?W�y ]*bt~SV�^0{dz=`�Z.Z's%^JeA[0Z%]S^D`9VMW�Xkb u Wd`�v

��Z%\�^�Y?Wd`Sb���{d^ u ~=`f~qzMWd_������ ����� �tØ8�J�#��v.j(n����*[0Z%]�zM{�b�W|_�X
`�V�bc`DWd`hYMZM^�XD_�Z%`D�M_�Z'r
r�VMW;[9V,`�^Je�].Wd_�bt{ ~?Z%\ 
 e�^DZ%_#}?{d^�bts%^DWd` u ~�^J_q`�^Je�W|_�� ���  bc_�Y,Xf^J`�`�V�^D^J_Ms%Wde�Z?_�]S^J_q`�s�bcefW;b u {d^
* /6"  �fXf^J^Dz�e�^Js?W|Z?\�XDXf^�[0`fWdZ%_ �Avpj(na~%Z?\�V�bts%^D_�Z�W�YM^�b�b u Z%\�`xrkV�b'`�~%Z%\�ek`�^Je�].Wd_�bt{�]*bt~ u ^%}
`�e�~�� $�$&%�%3v

�����M_�Z'rxX5`�V�e�^J^D]�Z�YM^�X ��jm_�Xf^Je�` È Z�YM^%} ÏaZ%]S]*bc_�Y È Z�YM^hb'_�Y���� È Z�YM^ � bt{;XfZ*[Jb�{ {d^�Y
Ë#b%X�`�Ë3Wd_�^ È Z�YM^%} êpZ%`�`�Z?] Ë3Wd_�^�Z%e � È Z�YM^��Av �¾V�^J_����*X�`Ab'e�`AX!}�~%Z?\�b'e�^
Wd_�ÏaZ%]�]*b'_�Y
È Z�YM^%}�Wmv ^%v�~?Z%\�]�b�~=^J_M`�^JeS[0Z%]S]*bc_�Y�XJ} u \�`._�Z=`�^0y�`tv�U#Z=^J_M`�^Je.`�^0y�`t} �cW|s?^,Z%_�^*Zcnx`�V�^
[0Z%]S]�b'_�Y�X
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� Wd_�Xf^Je�`xbc`x[0\�e�e�^J_M`x[0\�eAXfZ?e�z�ZqX W|`�W|Z?_
�Ûb'z�z3^J_�Y�btn(`�^Jex[0\�eAX�Z%e
�ëZ%z3^J_�_�^Jr¾{�Wd_�^ u ^0{dZ'r [0\�e�e9^J_q`5{�Wd_�^

��`�V�^Jex[0Z?]S]*b'_�Y�Xpn(Z%exb?Y�Y?W|_���`�^0y�`�[Jb'_ u ^�n�Z%\�_�Y Wd_�`�V�^�b'z�z3^J_�Y?W�y v
U�Z��%^J` u b%[9�Û`�Z�[0Z%]S]*b'_�Yë]SZ�YM^%}�rkVMW�[9Vën�Z?e*^0y�b']SzM{d^�W;X�_�^�[0^�X�X�b'e�~�`9Z�]SZ's%^�`�V�^

[0\�eAXfZ?e�}Mz�e�^�X�X5`�V�^ /�$ . �%^J~%v�j¬n�~%Z?\ YMZS_�Z?`�e�^J]S^J] u ^Jekr�VMW;[�V,]SZ�YM^D~%Z%\ 
Íe�^�Wd_#}3z�e�^�X�X /�$ . �
W�n#~%Z%\Sr5^Je�^5Wd_,jw_�Xf^Je�` È Z�YM^%}M~%Z%\ 
 e�^5_�Z'r�Wd_�ÏaZ%]S]�b'_�Y È Z�YM^%}cW�n ~%Z%\Sr5^Je�^�W|_�ÏaZ%]�]*b'_�Y
È Z�YM^%}M��� u ^J^Jz�XDb'`5~%Z%\�b'_�Y�{d^�bts%^�Xk~%Z%\�Wd_�ÏpZ%]S]*b'_�Y È Z�YM^%v

Ô�Z?ex]SZ?e�^S[0Z%]SzM{�W;[Jb'`�^�Y�[0Z%]�]*b'_�Y�XJ}�~%Z?\ V�bts%^
`�Z�\�Xf^S`�V�^SË#b%X�`ÄË3Wd_�^ È Z�YM^%v�U�Z��%^J`
`�V�^Je�^%}�`f~Mz�^Sb�[0Z'{dZ%_�W|_ ÏaZ%]S]*bc_�Y È Z�YM^%v�Î�s?^Je�~q`9VMW|_��,\�z=`�Z�`�V�^._�^0y�` ""/ *���"#� W�XO`�V�^J_
`Ab'�?^J_ b%X�b�[0Z%]�]*b'_�Y�v¾ÏaZ?]S]*b'_�Y�X
Wd_¾Ë#b%Xf`*Ë8W|_�^ È Z�YM^ b'e�^�Y?W"!#^Je�^J_M`.n(e�Z%] `�V�ZMXf^�Wd_
[0Z%]S]�b'_�Y�]SZ�YM^%vHÉk^Je�^ b'_�Y Wd_Û`9V�^ ����e�^0n�^Je9^J_�[0^ [JbceAY�}�bt{�{O[0Z?]S]*b'_�Y�XßWd_ Ë�b%Xf`*Ë3Wd_�^
È Z�YM^�bce�^Dz�e�^�[0^�YM^�Y u ~�`�V�^h[0Z'{dZ%_,rkVMW�[9V�^J_M`�^JeAX�`�VMW;X�]SZ�YM^%v

���.W;XD[Jb%Xf^SXf^J_�XwWd`fWds%^%v�Õ'Wd_�[0^S~%Z%\�YMZ,_�Z%`DXf^J^.`�V�^S[0Z%]S]�b'_�Y�X�~%Z%\�` ~Mz�^
Wd_�[0Z%]�]*b'_�Y
]SZ�YM^%}�[9V�^�[���n�Z?e�`�V�^ . �"��$ � � .�� �%^J~�Wd_ [Jb%Xf^D���
e�^0n�\�X�^�X5`�ZS\�_�YM^JeAX�`Ab'_�Y,~?Z%\��

j(n°~%Z%\,Xf^J^Äb  b'`p`�V�^ u ^J�'Wd_�_MWd_��*Z'n�b�{�Wd_�^�`�VMW;Xp]S^�b'_�Xp`�V�b'`p`�VMW;Xp{�Wd_�^�YMZq^�Xp_�Z%` u ^0{dZ%_��
`�Z.`�V�^���{d^%v5U5VMW;X5W;Xk\�Xf^�Y,`�Z.]*bce��*`9V�^D^J_�Y,Z'nabO��{|^%v

��Z%\Û[Jb'_ �?\MW|`�s%W u ~�`f~MzMWd_�� � � W|_Û[0Z?]S]*b'_�Y ]SZ�YM^%v�U5VMW;XSXf`�Z%e9^�X�bt{�{x[�V�bc_��%^�X
~%Z%\
]*b%YM^D`9Zh`9V�^D��{d^%v�j(na~?Z%\,r�b'_q`5`�Z��?\MWd`x����r�W|`9V�Z%\�`xXf`�Z?efWd_��S`�V�^�[9V�b'_��%^�XJ}�`f~Mz�^ � �  v

U5V�^
]SZqXf`pWd]Sz�Z?e�`Ab'_M`x[0Z%]S]�b'_�Y�Xpn(Z%e5�8�.b'e�^�[0Z'{�{d^�[0`�^�YÜWd_ b'z�z3^J_�Y?W�y�Ïxv
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/ �#�M�q��W;XSbÜ_�Z%_ �qz�e�Z%z�e�W|^J`0b'e�~�XfZcn�`fr�b'e�^*b?XDz�e�Z's?W�YM^�Y u ~�`�V�^ �Dixg z�e�Z �f^�[0`�v�jm`
W;X�]�Z%e�^
`�V�^J_ �f\�Xf`�b'_ ^�Y?W|`9Z%e�vSjw`DW;X�b�z�e9Z%�%eAb']�].Wd_��,^J_qs?Wde�Z%_�]S^J_M`�vSjw`hbt{�{dZ'rxXD~?Z%\�`�Z,e�^�b?Y�~?Z%\�e
]*btW�{�b'_�Y�Wd`�V�b%X.b�[0Z%_qs?^J_MW|^J_M`DWd_Mn(Z%e�]*bc`fWdZ%_ X�~�Xf`9^J]�v*g�XwWd_���W|`t} ~?Z%\�r5W�{�{xXfZqZ?_�Y?W;X�[0Z's%^Je
`�V�b'`pWd`5W;X�b u {d^�`�Z*YMZ�^Js%^J_,]SZ%e�^D`9V�b'_,`�V�b'`�v

U�Z Xf`Abce�`.�����M�q��}#XwWd]SzM{d~�`f~Mz�^,�J���q�M��v�j(n�~%Z%\�b'e�^S\�XwWd_��ÜW|`
n(Z%eD`�V�^.��e0Xf`�`fWd]S^%}°`f~Mz�^
2 � $�`�Z�^J_q`�^JeDb�`�\�`�Z%efW;bt{mvD��_=Z's%^Je�s?W|^Jr�Z's%^Je�`�V�^.]SZqXf`kWd]Sz�Z%e9`Ab'_M`Ä[0Z%]�]*b'_�Y�X�W�X��cW|s?^J_
u ~*`�V�^De9^0n�^Je�^J_�[0^.[Jb'eAY�Wd_ bcz�z�^J_�Y?W�y ê�v

ç5^�b%YhW|_Sbk��{d^ u ~D`f~qzMWd_�� 2*� 29��b'_�Y
�'Wds%^5`�V�^p��{d^J_�b']S^%v / ���q�M�5{dZqZ?��X�n(Z%e°`�V�^5^0y�`�^J_�X W|Z?_
Z'n�`�V�^p��{|^�b'_�Y
n(Z%eaXfZ%]S^pWd`ar�W {�{#Xf`Ab'e�`�bDXfz3^�[9W�b�{8]SZ�YM^%v�Ô�Z%e�^0y�b']SzM{d^%}M`�V�^�Ï�]SZ�YM^5Wd_�YM^J_q`AX
Ï X�Z%\�eA[0^*[0Z�YM^*z�e9Z%z�^Jef{d~�rkVMW {d^�~%Z%\�bce�^S`f~qzMWd_���}°`�V�^�U#^JlF]�Z�YM^*b�{ {dZ'rxXO`�Z [9V�^�[�� n�Z%e�&
XwWd�%_�X�b'_�Y u eAb%[0^�Xk^J`A['vDÔ�Z%ekWd_Mn�Z?e�]*b'`fWdZ%_=b u Z?\�`D`�V�^h[0\�e�e9^J_q`�]SZ�YM^%}�` ~Mz�^ 2 �Û� vDU�Z X�bts%^
`�V�^���{d^%}3` ~Mz�^ 2*� 2%��v

U5V�^5Wd_Mn(ZSXf~�X�`�^J] [Jb'_ u ^kW|_Ms%Z%�?^�Y u ~ 2 � �Mv�U�V�^Je�^�~%Z%\ß��_�Y*b
YM^�X�[0efWdz�`fWdZ%_,Z'n�`�V�^5Wd_Mn�Z
Xf~�Xf`�^J]�Wd`AXf^0{�n�b'_�Y�bt{�{ Z%`�V�^Jexbts'btW�{�b u {|^.`�Z?zMW�[JX!}MWd_�[9{|\�Y?Wd_���^J]*b%[JXJv

U�Z�{d^�bts%^
�����M�q��}M` ~Mz�^�2*� 2?��v�U5VMW;X5r�W {�{�b?Xf�.~%Z%\�W n�~%Z%\�r�b'_M`a`�ZSX�bts%^�`9V�^Ä[9V�b'_��%^�Xpn(Z%e
^�b%[9VD��{d^5~%Z%\
r�^Je9^�^�Y?W|`�W|_��.XwWd_�[0^p{�b?Xf`�X9b�s?Wd_���Wd`�v / �#�M�M�aW;X�[0Z%_M`fWd_q\�^0{d~.YMZ'Wd_�� u b%[��M\�zh[0Z?zMW|^�X
Z'n�`�V�^���{d^�X.~%Z%\ 
 e9^S^�Y?Wd`fWd_���v���Z%\�_�Z%e�]�bt{�{|~�YMZ=_�Z%`hX�^J^,`�V�^J] XwWd_�[0^,`�V�^J~�b'e�^�e�^J]SZ's%^�Y
^�b%[9V�`fWd]S^S~?Z%\�X�bts%^ �������tØ8�J����v�U5V�^J~�b'e�^%}#V�Z'r5^Js%^Je�}�s%^Je�~=\�Xf^0n(\M{aWd_�[Jb%Xf^�Z'n�b�Xf~�X�`�^J]
[0eAb%X�V#v�U�V�^J~ b'e9^D_�b']S^�Y � �8�����tØ������ � r�V�^Je9^ �8�����tØ������DW;X5`�V�^DZ%e�W|�cW|_�b�{ _�b']S^DZ'n°`�V�^���{d^
~%Z%\ r�^Je9^*^�Y?Wd`fWd_���v=j¬nÄb%Y�YMe�^�X�X W|_��=Z%_�^�Z'nx`9V�^ u b%[9�M\�z���{d^�X.r5Wd`�V�XfV�^0{�{x[0Z%]S]*bc_�Y�XJ}°~%Z%\
].\�Xf`D^�X�[Jb'z3^,`�V�^ � XwWd�%_�X.XwWd_�[0^,`�V�^J~�b'e�^�[0Z%]S]S^J_M`hXf~M] u Z'{;X
`�Z�`�V�^*XfV�^0{�{mv��J���q�M��bt{;XfZ
�%^J^Jz�X5b�[0Z?zq~SZcn `9V�^�{;b%Xf`5s%^Je0XwWdZ%_*Zcn `9V�^���{d^D~%Z%\�X�bts%^�Y u ^0n(Z%e�^�`�V�^D[0\�e�e�^J_M`5Z%_�^%vaU5VMW;X���{d^
W;X5_�b']S^�Y �8��� ��Ø������  v
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U5V�^D]SZMXf`�[0Z%]S]SZ%_�[0Z?]SzMW�{|^Je0X�Z%_�gxikjml�X�~�Xf`9^J]*X5b'e�^ �

�M��`�V�^SÏH[0Z%]�zMW {d^Je ��Z'n(`�^J_�b�s'btW�{;b u {d^.Wd_�b'_��DiOÕ%jÄb'_�Y=b�_�Z%_��(�DiDÕ%j�s%^JeAXwWdZ%_
�m�DiOÕ%jxÏ W�X�b.Xf`Ab'_�Y�bceAY?W �J^�Y=Ï��

�3�q��`�V�^ �Dixg Ï [0Z%]SzMW�{d^Je�}°r�VMW;[9V=W;XD�DiDÕ%jD[0Z%]SzM{�W;b'_M`�v*Ë�ZMZ%�Ün�Z%eD`9V�^.Wd_Mn�Z
^J_M`�e�~�Wd_�^J]*b%[JX!v

. . Ï�� �H[0Z%]SzMW�{d^Je �m`�V�^Je�^�[Jbc_ u ^�Z?`�V�^Je�_�b']S^�X!}�`�ZMZ �
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