
� �������	��
����� �������������������� �"!#�$
#%'&(�)%��+*,���-%.�/�0
1��
32546�$���7!8�9�;:<��
1=>��
@?@A

BDC

EGFIH�JLK;M�NPO/QSRUTWV�OUX.F

YGZ\[^]U_a`b_

c^d ]e_\]/fgZ\]Uh�Zji#Z\[k]0l�f^`bm�] d _a`nZ C i�oqpsrSZ7] d\t iDi

`uf,owv tyxktuz ]/f{Z-i�o�Z\[k]

Zj[^]e_\`u_ d ]e|{vk` d ] z ]/fgZ�owi d Zj[^]�hW]/} d ]e])i~o

��� � rSZ\[

`uf

� i z�c vWZ7] d��W� `n]ef � ]

p>r�Z\] d\t i{i;����f{Z7r d `ni;� � r�fkr{h^rW�;�~���~�

�� � ` � [;r t �)_aZ d i��-_a�D`����~�~�



� [k] d ] BgC hW] ��t r d ] Zj[krSZ � r z Z7[^]0_\i t ] r~vWZ\[ki d i�o�Z\[k`u_�Z7[^]e_\`b_ �

� r~vWZ\[ki d `��/]PZj[^] l-fk`nm{] d _\`nZ C i�o p>r�Z\] dat igi>Z7i t ]efkh Z\[^`b_�Z\[k]e_\`u_#Zjisi�Z\[^] d `bfk_ Z7`yZjvWZ\`bi�f;_@i d `ufkh^`um{`bh^v;r t _@owi d Z\[k]

c v djc i{_ ]0i~oq_ � [^i t r djt C d ]U_ ]er d\� [ �

� owv d Z\[^] d r~vWZ\[ki d `��/]$Z\[k]�l�f^`nm{] d _a`nZ C i�o^psrSZ7] dat iDi-Zji d ] c^d iDh^v � ]$Z\[^`b_.Zj[^]U_ `b_ BgC c [ki�Z\i � i c C `uf^}�i d B{C i�Zj[k] d�z ]er�fk_/�

`uf,Zji�Z7r t i d `uf c r d Ze�kr�Z�Zj[^] d ]e|gv^]U_ Z-i�oqi�Z7[^] d `ufk_aZ\`nZ\vkZ\`ui�f;_9i d `nfkh^`nmD`bhWvkr t _�oIi d Z7[^] c v djc i{_\])i~oq_ � [^i t r djt C d ]U_a]Ur dj� [ �

�



� [k]9l-f^`um~] d _\`yZ C i~okpsrSZ7] dat iDi d ]e|gv^` d ]U_�Z\[^]9_a`u}~f;rSZjv d ]e_�i~o�r tutWc ] d _\i~fk_�vk_\`uf^}�i d�c [^i�Zji � i c C `nf^}�Z\[k`b_�Zj[^]e_\`u_ ��� t ]Ur�_\]

_\`n}�f B ] t iS�0�^r�fkh}�`um~]0r{h^h d ]e_a_�r�fkhPh^r�Zj] �

�



����������	�
��

� d ]/mD`ui�vk_ d ]U_a]Ur d7� [�[;r~_�_\[^i���f�Zj[kr�Z�Z7[^] _ Z d r�Zj]e} C � [^i{_\]�f BDC _ ] d m�] d r c^c^t ` � r�Zj`ni{fk_$owi d9z r�fkr~}�`uf^} z v t Z\` c^t ] _a` z v t Zjr�
f^]ei~vk_ � i{f^f^] � Z\`ui~f;_ z r C [krSm~]9r)_\`n}{f^` x�� r�fgZ ` z@c r � Z i~f�r)_a] d m~] d�� _ B ]e[krUmD`ni d � � [^` _.Zj[k]/_\`b_q]��^r z `nfk]e_ � i z@z i~f t C vk_a]Uh
z ] � [kr�f^`u_ z _ oIi d8� i z�z vkf^` � r�Zj`nf^} _aZjr�Zj] r�f;h ]em~]ef~Z `ufWowi daz rSZj`ni{f B ]�Z ��]/]ef>Z\[^]@�{] d fk] t r~fkh r c^c^t ` � rSZ7`ni~f r~fkh Z\[;]�` d
]�� ] � Z�i�f r c^c^t ` � rSZ7`ni~f	_ Z d v � Zjv d ]8r�fkh B ]�[;rUmD`ui d ��� d i z Zj[k`b_-]��Wr z `ufkr�Z\`ui~f �$] x fkhZ7[krSZ�Z\[;] d ] `b_ c i~Z\]ef{Zj`ur t oIi d ` z 
c^d iSmg`uf^} r ckc^t ` � rSZ7`ni�f,_ � r t r B ` t `nZ C � [;r d r � Z7] d `b_aZ\` � _ Z\[ d i~v^}{[�Zj[^]�vk_a]�i�o.r�f@` z@c^d iUm{]eh@]em�]/fgZ9hW] t `nm~] d C r~fkh@f^i�Zj` x � rSZj`ni{f
z ] � [kr�f^`u_ z �
p>] c^d i c i~_a]�r0fk]�� z ] � [�r�f^`b_ z owi d ]/m{]/fgZ$hW] t `um~] d C r�fkh@fki�Zj` x;� rSZj`ui�f `uf�� `ufDv���Z\[kr�Z$`b_ h^]e_a`u}~f^]Uh���`yZ7[@]�� � `n]ef � C

r�f;h	_ � r t r B ` t `yZ C `uf z `bfkh � p>] c^d i � ]/]Uh Zjir c^c^t C Zj[^`b_)f^]/� z ] � [kr�fk`u_ z ZjiPr,� ] B  _\] d m~] d r�f;h c^d ]/_\]/fgZ�r,_a] d `n]U_)i�o
]�� c ] d ` z ]ef{Z7_ hW] z i�fk_aZ d rSZj`uf^}PZ7[krSZ#i�v d �$] B  _\] d m{] d `b_ � r c r B t ]�i�o�f^]er d\t C h^i�v B t `uf^}PZj[k]@Z\[ d i�v^}{[ c vWZ8i�o-r _\` z ` t r d
_\] d m{] d B r~_a]Uh,i~f c i tut `nf^} z ] � [;r�f^`b_ z _9��[;]�fZj[^] d ]e|{vk]/_aZ d rSZ\]0]�� � ]/]/h;_9��[kr�Z�Zj[^]�_ ] d m~] d-� r~fP[kr�fkh t ] �

�



��
 ���������
	����	���	�� � �

� ��i�v t h t `u��] Zji�Zj[kr�fk�PZ\[^] z r�f C c ]ei ckt ]#��[;i,hW` d ] � Z t C r�fkh	`ufkhW` d ] � Z t C � �{fki���`nf^} t C r~fkh v^fk�gfkiU��`ufk} t C z r~h^] Zj[^`u_
Z\[k]e_\`u_���[;rSZ-`yZ-`b_ �

� �$i�v t h t `n�~]�Z\i Zj[kr�f^� z C r~hWmD`b_ i d � � ` z���d ] � [gZe�~oIi d r tnt iS��`nf^} z ]�Zji0]�� ckt i d ] z C `ufgZ\] d ]U_ Z+_�� c^d iSmD`uh^`nf;}0mSr t vkr B t ]
owi � vk_�Z\i Zj[^`b_ ��i d � � t `b_aZ\]/fk`nf^} Zji z r~f C ��d r � C Zj[^]/i d `u]e_,r�fkh `bhW]Ur�_/��r�fkh `uf }�]ef^] d r t _av d mD`nmD`uf^}sZ7[^] ckd i � ]U_\_�i�o
]��DZ d r � Z\`uf^}�Z\[k]e_\`u_�Zj]��DZ-i~vWZ-i�o�i c ] d rSZj`nf;}@_ C _ Zj] z6� iWhW] �

� [k] z ] z B ] d _0i~o$Z7[^] � [ki{_ [k`uf d ]e_\]er d7� [s} d i~v c rSZ�Zj[^] l-f^`um~] d _\`yZ C i�o9psrSZ\] d\t iDiPr t _\i3hW]e_\] d m~] z C Z\[;r�f^�W_ owi d
c^d iSmg`bhW`uf^} z ])��`nZ\[Pr�f]/f�� i C r B t ]0r�fkh_ Zj` z v t rSZ\`ufk}#��i d ��]/fgmg` d i�f z ]/f{Z � � f c r d Zj` � v t r d � � �$i{v t h t `n�{]�Zji Z7[kr�fk���{r C
��t r � �@oIi d [k`u_9m�r t vkr B t ] � i z�z ]/fgZj_e�k|{vk]/_aZ\`bi�fk_�r�fkhP_av c^c i d Z �

� [k`b_ d ]U_ ]er d\� [��r~_�r t _\i z r�hW] c i~_\_\` B t ] BgC r�f]e|{vk` c^z ]/fgZ�} d r�fgZ9o d i z Z\[^]���r�Z\`ui~f;r t.�W� `u]/f � ]0r�fkh�� f^}{`nfk]/] d `nfk}
� ]U_a]Ur dj� [ � i~vkf � ` t �

� `nf;r tnt C � � ��i�v t h t `u�~]9Zji)Z\[kr~f^� z C o d `u]/f;h^_Lr�fkh8o r z ` t C owi d Zj[k]�` d c r�Zj`u]/f � ]~�~_\v c^c i d Z r�f�h�oIi dLc^d iSmD`bhW`nf;} �$] t � i z ]
hW`b_ Z d r � Z\`ui~f;_9o d i z�z C �$i d � �

�



� �����������
	

������������������������! "���!#$�"���&%" "�'���(� )
* � * � d i B t ] z'� Zjr�Z\] z ]efgZ � �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � +
* � � � i�Z\`um�rSZ\`bi�f � �0� �0� �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � +

* � � � * � v t Z7` ckt ]��D`uf^} � i~fkf^] � Z\`ui�f;_9`ufPp ] B  � ] d m{] d _ � �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � +
* � � � i~fgZ d ` B vWZj`ni{fk_ �0� �0� �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � * �
* � � ��vWZ t `uf^] �0�0� �0� �0� �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � *,*

-/.0 (��1324�5�������! "���!687:9; <��7:�>=$�4��1 �?-
� � * Y c^c^t ` � r�Z\`ui�fA@)]e_a`n}{fPl�_a`uf^} � i tut `uf^} � ] � [kr�fk`b_ z _ �0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � * �
� � * � * � i tut `nf^}���`nZj[CB,D<E,D4F�GIH�J �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � * �
� � * � � � i tut `nf^}���`nZj[LK4M<ENE�HOJ � �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � * �

� � � �^� r t r B ` t `nZ C i~o � i tut `nf^} � ] � [kr�f^` _ z _ �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � * �
� � � �Lm~]/fgZ  � r�_a]Uh � i tnt `uf^} �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � *�P
� � � � * � [^]RQ,S<DNT<Q�K"M?E?E � ] � [kr�fk`u_ z �0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � * +

� � � � � � �VU � `n}~fkr t _ � �0� �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � * +
� � �k� * � `u}~f;r t _ � r~_a` � _ �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � * +
� � �k� � � ]Ur t  � ` z ] � `n}{fkr t _�r�f;hWK?X?X:G?GNK"S �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � *
� � �k� � �W� r t r B ` t `yZ C i~o � `n}�f;r t _  � r{_ ]UhY ckc^t ` � rSZ7`ni~fk_ �0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � *

� � � � [k]�� �gi ZY)] d f^] t Y c^ckd i{r � [ �0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
[]\^7:_��;2(�! 4���!��`ba�9c7:`d7?���� <���c�4� -<e

� � * ��m~] d mD`u]/� i~o�Zj[^] � � �f@g@�]e_\`n}{f �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
� � � � [k]�� m�]/fgZ � i�fgZ d i t ��t i � � �0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � P

� � � � * � m�]/fgZih d i�v c _ �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � ��j
� � � � � � � � � r�fk` c v t r�Z\`ui~f � _\_\v^]e_ �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �

� � � � � �f@ � �Wr z#c;t ]0Y c^c^t ` � rSZ7`ni�f � �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � �"*
� � � � d `yZj` � r t�� ] � Z7`ni�f;_ �0� �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
� � � ��i�f� � d ]e] z�c Zj`um~] � � �k@ �0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
� � l � ] t r�Z\]ehmY ] d f^] t � fgZ\] d fkr t r�fkh � fgZ\] d oIr � ] � _\_avk]/_ �)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � �:P

� � l^� * � m�]/fgZ V@ d `um�]/fon4F:F�D�K<GpH�J � �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � j
� � l^� � � r~�D`nf^} � i � �~]/Zj_ �Lm~]/f{Z  � d `u]/fkh t C �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � j

erqs%" (9��� "���;�(�! "���!687?_���9;��_ e(t
�^� * � � �f@ mW_ � � � � �VU � `u}~fkr t _ �0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
�^� �r@)] z i�f�_ Z d r�Zj`nfk} � � �f@ `nf3r#p ] B  � ] d m~] d �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
�^� � � � �f@ `bf^GNX<G:G:K?S �0� �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
�^� � ��� c ] d ` z ]ef{Z7r t @)]/_\`n}{f �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
�^� � QNS<D�T4Q5K"M<E:E#mW_ � � � �f@Ru � ]U_ c i~f;_a] � r�Z\]e_ �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � �Nl
�^� l � ]e_ c i�fk_\]�r�fkh � i{f^f^] � Z\`ui�f � ` z ]U_ �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � �N+
�^� P/v r d `brSZj`ui�fk_-i�f � � �i@� � r�_a]Uh^G,X<G?G,K"S �0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
�^� j � ` z `nZjrSZ7`ni~fk_�i�o � i tut `uf^} �0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
�^� + � ]er t `u_aZ\` � p i d � t i{r�h � �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � �NP

l



���0�(���N9;��_'������_  "����� ��������7m=$�(��1 ���
� � * � i~f ��t vk_a`ui�f�_ � �0� �0� �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � j
� � � � vWZ\v d ] p i d � �0� �0� �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � +

. ����9c�;�(24�5 "a
	�� ��

P



� � 	 � ��� � ����� 	 � 	

� � * � _\]/v;hWi  � iDh^] owi d r � i tbt `uf^}  � r�_a]Uhp ] B  � ] d m{] d �0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � * �
� � � ��vWZ t `uf^] i�o rLB,D:E:D"F�GpHOJ  � r~_a]ehp ] B  � ] d m�] d �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � * �
� � � @)] x fk`yZj`ni{fi�o B'G�
�(F5G K<M<E?E��?S r~fkh,Z\[^]kK4M<ENE�HOJ � f{Zj] d o r � ] �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � * �
� � � ��vWZ t `uf^] i�o rRK4M:E?E�HOJ  � r{_ ]Uh,p>] B  � ] d m~] d �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � * l
� � � @ rSZ+r � t iS� `uf � Zjr�Z\]� � r~_\]eh � i tnt `uf^} r�fkh � d ]/] z#c Z\`um~] � m{]�fgZ���i�Zj` x � r�Zj`ni{f � ] � [kr~f^`u_ z _ �0�0�)�0� � * j
� � l ��vWZ t `uf^] i�o rWQNS:DNT"Q5K4M?E?E� � r�_a]Uhp ] B  � ] d m{] d �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � ���
� � * �Lm~]/fgZ � i~f{Z d i t �$t i � �L@�] x f^`nZ\`ui~f � �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � P
� � � � `uf^} � v�� ] d i�o � m{]/fgZf@�r�Zjr �0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � +
� � � l)_ `bf^}8DNTNG�F�G4E�HOJ0Z7i @�] x f^] � m{]/fgZih d i{v c _ � �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
� � � � _\]/v;hWi  � iDh^] owi d r � ]em�] t  � d `u}~}~] d ]eh��Lm�]ef{Z ���r�fkh t ] d � �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
� � � psr�`nZj`uf^} � i d �Lm�]ef{Z7_ � �0�0�)�0� �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � l
�^� * � � �f@ mW_ � � � � �VU � `u}~fkr t _ @�]����vk]ev^`nfk} � ` z ] �)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � *
�^� � ��vWZ t `uf^] i�o r � � �i@� � r�_\]eh^G,X<G?GNK<S �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
�^� � � � �f@  � r~_\]/h � ] d m�] d � ]e_ c i�fk_\] � rSZj]e_ � �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � �Nl
�^� � QNS<D�T4Q5K"M<E:E  � r~_\]/h � ] d m�] d � ]e_ c i�fk_\] � rSZ\]U_ � �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � P
�^� � ��� ] � Zj_�i�oqr~fPY�h^hW`nZj`ui�fkr t � � l i{f � r�Z\v d rSZ7`ni~f � i{`nfgZj_ �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � j
�^� l � � �f@  � r~_\]/h � ] d m�] d � [ d i�vk}�[ c vWZ �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � �N+
�^� P QNS<D�T4Q5K"M<E:E  � r~_\]/h � ] d m�] d � [ d i~vk}�[ c vWZ � �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
�^� j � � �f@  � r~_\]/h � ] d m�] d � ]er~f � i�f^f^] � Z\`bi�f3r�f;h � ]e_ c i{fk_a] � ` z ]e_ �0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � �<*
�^� + QNS<D�T4Q5K"M<E:E  � r~_\]/h � ] d m�] d � ]er~f � i~f^f^] � Z\`bi�f3r�fkh � ]U_ c i~f;_a] � ` z ]e_ �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
�^� * � � ] d  � i~f^f^] � Zj`ui�f � ]U_ c i~fk_\] � ` z ]U_�� Q,S<D,T"Q�K<M<E?E#mW_ � � � �f@�� � �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
�^� *,* @)` � ] d ]/f � ]e_�Y z i�f^} � � �f@  � r~_a]eh � ] d m�] d _ � �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
�^� * � � � * � ] d m�] d � ]/_ c i�f;_a] � r�Z\]e_ � �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � �
�^� * � � � � � ] d m�] d � ]/_ c i�f;_a] � r�Z\]e_ � �0� �0�0� �0� �0�)�0�0� �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � � l
�^� * � � ]e_ c i�fk_\] � rSZ7]/_���`nZ\[ � r z�c^t ] � ]er t  p>i d\t hp i d � t i{r~h �0� �0� �0�0� �0�)�0� �0�0� �0� �0� �0�0�)�0� � �NP

j



� �������	��
 �

 ��� 	 ��� � � � � ��� � � � � � ��� � � � ���

����� � � � � � 	�� � ��	 � 	�� 	�� �

����� �"!$#&%('*)+��!+,*)-�.�/,0!+,1!-,1)2%3!$#14657%"89�:)$���;�=<>!$?@!-)BAC%7':�"DE%F4G�/5H�I)J!$DLK3,0AM,F)2�>#&�"DGNCOP��<RQB,/�>508"�/5*)S%T�BUVQ
W !J�>D.)B?@A �.�"D6NX?Y� �T?Z�"5[K\� D�]X#^<_�>5;%('*,0!-#3]X?@)2�9D`�F%9]L, W ?@![�>D�) W %"D.D6� W )[!J%"D�,:)-�X57%9]IKM�a)+�G�b]L,/��%H'b�14�57�F�>#c4`)[!-89��/89�/DG)JQ2D`%9)B! d W �9)B!J%"D	#T� W �.�"D.!+,0#Te

���/f g � �ih/j 	 �kh � �
� r~f C r c^c^t ` � rSZ7`ni~fk_�r d ] d ]/ow] djd ]eh Z7i3r�_ B ]/`uf^}ml ]/m{]/f{Z  h d `nm{]�fGn BDC mD` d Z\vk]@i�o9Z\[^]�oIr � Z0Z\[;r�Z0Z\[k] C c ] d oIi djz r � Zj`ui�fk_
`uf d ]/_ c i~fk_a]Zji � [kr�fk}�]U_�`nf Z\[^]e` d ]efgmD` d i{f z ]/fgZe� Zj[kr�Z@r d ]Pi�o Zj]/f c^d ]e_ ]efgZ\]eh�Z\i>Zj[^] z BDC Z7[^]Pi c ] d rSZj`uf^} _ C _aZ\] z ��-iS��]/m{] d � z r�f C _av � [ r c^c^t ` � r�Zj`ni{fk_ d ] t C i�f�r3�{] d fk] t  c i tut `uf^} z ] � [kr�fk`b_ z Zji t ]/r d fsi�o-]em�]/fgZj_ i�o-`ufgZ\] d ]e_aZ � � v � [
r ckc^t ` � r�Zj`ui�fk_r d ]	f^i~Z�Z d v t C h d `um�]ef BDC ]em�]/fgZ7_/��_\`uf � ] ]/m~]/f{Z+_ `uf Zj[^]	i c ] d r�Z\`uf^} _ C _aZ\] z r�fkh [�r d hW�$r d ] hki f^i~Z
Z d `u}�}~] d Zj[^]#r c^c^t ` � r�Z\`ui~f Zji d ]e_ c i~fkh	` z�z ]ehW`br�Zj] t C � � f Zj[^`u_�Z7[^]e_a`b_/� � ] � i~f;_a`bhW] d Z\[k]#hW]U_a`u}�f i�o$r fk]/� z ] � [kr~f^`b_ z
`uf �.`nfDv�� owi d�� i z�z v^f^` � r�Zj`nfk}]em�]/fgZ0`uf^owi djz r�Z\`ui~f o d i z Z7[^]���] d f^] t Zji3r�fsr c^c^t ` � r�Zj`ni{f	Zj[kr�Z0`uf �+t v;hW]U_ ckd ]e] z�c Z7`nm~]
]/m~]/fgZ  f^i�Zj` x�� r�Zj`ni~f � ��v d }�i{r t `b_0Z\i	]/fkr B t ] Z d v t C ]/m{]/fgZ  h d `nm{]/f r ckc^t ` � r�Zj`ui�fk_8��`yZj[�r z ] � [kr~f^`b_ z Zj[;rSZ#hWiD]U_�f^i~Z_\v���] d o d i z Z7[^] t ` z `nZjr�Zj`ui�fk_ i�o ]��W`u_aZ\`uf^} z ] � [;r�fk`b_ z _ �I] � } � � � � � �VU _a`u}�f�r t _ r�fkh�`nZj_ t ` z `yZ7r�Z\`ui�f@i~o h^] t `nm�] d `uf^}0]em�]/fgZj_
i~fk] r�Z�r8Z\` z ] � �

� [k`b_�Z\[^]U_a`b_ c^d ]e_\]/fgZj_ r�f�h ]em�r t vkrSZ\]U_ r)f^]/� z ] � [kr�f;`u_ z owi dqc^d i c r�}{rSZj`bf^}�]em~]ef~ZL`ufWoIi djz rSZ7`ni�f8Z7[ d i{v^}�[#Z\[^] �.`nfDv��
�~] d f^] t `uf{Zji r c^c^t ` � r�Zj`ni{fk_ � � [^] d ]�r d ]�_a]em�] d r t Z C c ]e_�i~oqr c;c^t ` � rSZj`ui�fk_�Z\[kr�Z z r C�B ]ef^] x Z�o d i z r B ]�ZaZj] d ]em�]/fgZ c^d i c 
r�}{r�Z\`ui�f z ] � [kr~f^`u_ z _av � [r{_�}{r d B r�}{] � i tut ] � Z\i d _;o jW� * +9p � c ] d _a`b_aZ\]/fgZ-_aZ\i d r�}�]0_ C _ Z7] z _bo � � p r�fkhhW`b_ Z d ` B vWZj]eh_a[;r d ]Uh
z ] z i d C o � � p � p ]-owi � vk_ i~v d h^`u_ � vk_j_\`ni�f,i�f@Z7[^] �.`nfgv �@i c ] d rSZ7`nfk} _ C _aZ\] z r~fkh _\` z�c^t ]ql\]/m�]efgZ  h d `um�]ef.n��$] B  _a] d m{] d _
r�f;h Zj[^]��{`bfkh^_)i~o$]/m~]/fgZj_ i�o9`uf{Zj] d ]e_aZ)ZjiZ\[^] z �w]em~]�fgZ+_ ckd iSmD`uh^`nf^}`uf^owi d\z r�Z\`ui~f i�o9r � Zj`nmD`nZ C i~f � � �sr � � _\i � �{]�Zj_ � �
� v � [,� ] B  _\] d m~] d _ c^d ]U_a]/f{Z�r�f;r�Z\v d r t i c;c i d Zjv^fk`nZ C Z\i ]em�r t vkr�Zj]�i~v d$z ] � [;r�fk`b_ z r~fkh h^]e_ c `nZ7]-Z\[;]�_\`n}~f^` x;� r�fgZ9`nfgZj] d 
]e_aZ���`nZ7[^`nf Z\[k] d ]U_a]Ur dj� [ � i z�z vkfk`nZ C Zj[kr�Z�Z\[;`u_)_ c ] � ` x���c^d i B t ] z hWi z r�`nf	[;r�_�}~]ef^] d r�Z\]Uhto + � * �W� � P � * j p � ��]8_aZ\` tnt
_\]/] d iDi z owi d ` z�c^d iSm{] z ]/f{Z �

uiv[w�vHu x�y1zS{�|2}:z2~��1|(�1�����P�*�1~��6{X|(�P�*�t|H����~����I��~��X�s~��.�
� [^] � fgZj] d f^]�Z [;r~_ _\]�]ef c [^]ef^i z ]/f;r t } d iS�9Z\[ _\`uf � ]-`nZ+_ �+d ]erSZ7`ui�f � � [^`b_L} d i���Zj[@[kr{_ _a]/]/f,_ C _ Zj] z _L`uf^`nZj`br tut C hW]U_ `u}~f^]Uh
Z\i��$i d ��`nfP_ z r tut r � r~hW] z ` � i d�� i dac i d rSZj])]/fDmD` d i~f z ]efgZj_ B ]/`uf^} ckd ]U_\_a]eh,`nfgZ\i�vk_a] `nfPr ��i djt h� ��`bhW] c v B t ` � f;]�Z � i d �
��`nZ\[ z ` tut `ui�f;_8i�o�v;_ ] d _ � � [^] z r �ai d `yZ C i�o�Z\iWh^r C � _ � fgZj] d fk]�Z _ ] d m�] d _ d v^f i~f l�� �VU o � �9p ��r�f�i c ] d r�Zj`uf^} _ C _ Zj] z
i d `n}{`nf;rSZj`uf^}0`uf�Z\[^] * + P � � _ � � [^] d ]-`u_L]/mD`uh^]/f � ]�Z\i�_\[^iS� Z\[krSZ Zj[^] z ] � [kr�fk`b_ z _ r�f;h#`uf{Zj] d oIr � ]e_ i�o l�� �VU _ C _ Zj] z _ owi d
z r�fkr�}~`uf^} z v t Z7` c^t ] � i�f^f^] � Z7`ni�f;_�_ � r t ] c igi dat C ��`nZ\[ d ]e_ c ] � Z�Z\i�Z7[^]0fDv z B ] d i�o ��t `n]ef~Z+_-_\] d m�]eh BDC � f{Z7] d f^]�Z  _\] d m~] d
r ckc^t ` � r�Zj`ui�fk_ o + � * �W�;� P p �
p>] B  _ ] d m�] d _�r d ] ]e_j_\]/f{Zj`br t Zji8Zj[k] p>i dat h� p `bhW]� p>] B o * � pB� Zj[^]/` d�d i t ] B ]/`uf^}#Z7i�_a] d mD` � ]�Zj[^] d ]U|gv^]e_aZj_9i~o d ] z i�Zj]

��t `u]/fgZj_ vk_a`uf^} Z7[^] � C c ] d  � ]��DZ � d r�fk_aow] d � d i�Z7i � i t � � � � � ��o * lMp � �Lr � [ �/t `u]/f{Z � i�fkhWv � Z+_Lr�f � � � � hW`br t i{}0��`yZ7[�Z\[k]
_\] d m{] d � d ]U|{vk]e_aZ\`uf^}r~fkh d ] � ]/`umD`nf^}Ph^r�Zjr,iUm{] d r � � ��r � � � i{f^f^] � Z\`ui�f � � r � [ � � �sr � � � i~f^f^] � Zj`ui�f>`u_ d ] c^d ]e_\]/fgZ\]Uh

+



`uf,Zj[^]0� ] B  _a] d m~] d r c^c^t ` � rSZj`ni{fP��`yZj[Pr xkt ]� hW]U_ ��d ` c Z\i d Z\[kr�Z�Z\[^]0�$] B  _a] d m{] d vk_a]e_9Zji � i z@z vkf^` � rSZ7])��`nZ\[Zj[^] ��t `n]efgZ
z r � [^`ufk]^o � +Mp �
Y�_�Zj[^] d r�Z\]9i�o ��t `n]ef{Z d ]e|{vk]/_aZj_q`uf �/d ]Ur�_a]U_/�{r���] B  _\] d m~] d z v;_ ZLhW]Ur t ��`nZ\[�r�f#`nf �/d ]Ur~_\`nf^})fDv z B ] d i~o�_\` z v t Zjr�fk]/i�vk_

� i~fkf^] � Zj`ui�fk_ � � f i d hW] d Zji [kr~fkh t ]3Z\[^]U_a] � i~f^fk] � Zj`ni{fk_ ]�� � `b]�fgZ t C ��Z7[^]3�$] B  _a] d m�] d�z v;_ Z�v;_a] _\i z ] z ] � [kr~f^`b_ z
c^d iSmg`bhW]Uh BDC Z\[^]@i c ] d r�Zj`nfk} _ C _ Zj] z Zji3hW]/Zj] djz `nfk]@��[^` � [ � i~f^f^] � Zj`ni�f�_ � x;t ]� hW]U_ �/d ` c Z\i d _ � d ]e|{vk` d ] rSZjZ\]/fgZj`ni{f � p>]
d ]+oI] d Zji _\v � [ z ] � [;r�f^`u_ z _ r{_El z v t Zj` ckt ]��D`uf^} z ] � [kr�f^`b_ z __n � _\`uf � ]@Zj[^] C ]/f;r B t ]@Z\[k] z v t Z\` ckt ]��D`ufk}3i�o�fDv z ] d i�vk_
� i~fkf^] � Zj`ui�fk_���`yZj[k`uf rP_\`nfk} t ]�Z\[ d ]er�h � Y z v t Z7` c^t ]��W`uf^} z ] � [kr~f^`u_ z r tnt i��-_)oIi d r�f r c^c^t ` � r�Zj`ni�f Zji3_a��`nZ � [sr z i�fk}
� i~fkf^] � Zj`ui�fk_-`nf3i d hW] d Z\i rUm�i{`uh B t i � �g`uf^} r�f;hP�$r�`nZ\`uf^}�owi d Z\[^] � i z�c^t ]�Zj`ni{fi~oqr~f �7r � i c ] d r�Z\`ui~f � � [^] � [^i�` � ]�r~fkh
c ] d owi daz r~f � ] i~o9Z\[^] z v t Z\` c^t ]��W`nfk} z ] � [kr�fk`u_ z o i d rP��] B  _ ] d m~] d [;r~_�r _\`u}�fk` x;� r�f{Z8` z@c r � Z8i~f Zj[^]�� ] B  _\] d m~] d � _
r B ` t `yZ C Zji�[kr�f�h t ] r t r d }�]0fgv z B ] d i�o _a` z v t Z7r�fk]/i~v;_ � i~fkf^] � Z\`ui~fk_;o * j p �

� f c r d Z\` � v t r d � `yZ�[;r�_ B ]e]/f r d }~v^]Uh Zj[kr�Z0��] B  _a] d m�] d _ B r{_a]eh i~f>r~f ]em�]/fgZ  h d `um~]/f r d\� [k`yZj] � Zjv d ]#[;rem{] Z7[^] B ]e_aZ
c i�Z\]efgZ\`br t owi d _ � r t `uf^} ��`nZ\[s[^`u}~[^] d8�/t `u]/f{Z t i~r~hk_qo * jW�q� P � P p � � v � [�_ ] d m~] d _ z r C vk_\]�r _ z r tut fDv z B ] d i�o��~] d f^] t 
Z\[ d ]Ur�h^_ Zji Z7r��~]-r~h^mSr~fgZjr�}{]�i�o z v t Z\` ckt ] c^d i � ]/_j_ai d _e� B vkZ i�Zj[k] d ��`u_\]�]e_ � [^]e� �{] d fk] t  B r{_ ]Uh z v t Z\`  Zj[ d ]er�hk`nf^}0`uf�oIrUm~i d
i�o z v t Z7` ckt ]��D`uf^} z v t Zj` ckt ] � i~f^f^] � Zj`ni{fk_0��`nZ\[^`uf r3_a`uf^} t ] ��] d f;] t IZ\[ d ]Ur~h � � m~]ef~Z  h d `um~]�f r c;c^t ` � rSZ\`bi�f r d7� [^`nZj] � Zjv d ]e_
[krUm~] B ]/]�f` z#ckt ] z ]�fgZj]/h,vk_\`nfk}#r8m�r d `u]�Z C i�o �.`nfDv�� �{] d fk] t z ] � [kr~f^`u_ z _ � B�D<E,D4F5GIHOJ o � +"p �?K"M<E:E�H�J o � +9p �(Q�S<D,T"Q�K"M<ENEo � P p i d � � � �VU � ]er t  � ` z ] � `b}�fkr t _	o � * p � p ]	] �^r z `nfk]PZj[^]U_ ] z ] � [�r�f^`b_ z _ r~fkh `uhk]�fgZj`no C Zj[k] r�h^m�r�fgZjr�}~]e_ r~fkhhW`b_\r~h^m�r�fgZjr~}�]e_�]Ur � [ ckd ]U_ ]/fgZ7_�`nf"r>� ] B  _\] d m~] d rSZjZ\] z�c Zj`uf^} Z\i [kr~fkh t ]Pr t r d }{]Pf{v z B ] d i�o _a` z v t Zjr~f^]/i~vk_ ��t `n]efgZ
d ]/|gv^]e_aZj_ �
� m{]�f Zj[^i~v^}{[ � � � �VU � ]Ur t  � ` z ] � `u}�f;r t _ao � * p [krUm~] B ]e]/f � i�fk_\`uh^] d ]eh owi d vk_\]�`uf��$] B  _\] d m{] d _ o � � � P p � Zj[^] C

[krUm~]3fki�Z B ]/]/f"vk_\]eh `uf r c^d ]e] z�c Z7`nm�] z r~f^f^] d hkv^]PZ\i>Z7[^]3`uf^]�� � `u]/f � `u]e_@i�o ckd ]/] z#c Z\`bm�] _\`n}�f;r t hW] t `um~] d C i�f r
t r d }{]  _ � r t ] � � f8Z7[^`b_qZ\[k]e_\`u_e�~��]-hW]/m{] t i c r)fk]��"]em�]/fgZ  f^i~Z\` x;� rSZ7`ui�f z ] � [kr�fk`u_ z h^]e_ `u}~fk]eh#Z\i0]�� � `u]/f{Z t C hW] t `um~] dLt r d }~]
fDv z B ] d _�i~oq]em~]�fgZ+_9Z7i r ckc^t ` � rSZ7`ni~fk_-vk_\`uf^} ckd ]/] z�c Zj`bm�]�f^i�Z7` x;� rSZ7`ui�f � � i�] �^r z `nfk]0Z\[^] vWZj` t `yZ C i�oqZj[k`u_ z ] � [kr�f^`b_ z �
��]8`ufDm~]e_ Zj`u}~r�Z\]8Zj[^] c i�Z7]/f{Zj`br t B ]/f^] x Z7_)i~o c^d ]/] z�c Z7`um�]�]/m�]ef{Z  fki�Z\` x;� rSZj`ui�f>`nf>��] B  _a] d m~] d _0_\`nf � ]8Z\[k`b_ _a]e] z _�Z\i B ]
rfkr�Zjv d r t x Z���`nZj[ r�f ]em�]/fgZ  h d `nm~]/fsr c^c;t ` � rSZj`ni{fsr dj� [;`yZj] � Zjv d ] � � v d\ckd `u_\`nfk} t C t `nZjZ t ] rSZaZ7]/f{Zj`ui�f [kr{_ B ]e]/f>}~`um�]/f>Zji
c^d ]/] z@c Z\`um~] f^i�Zj` x�� r�Zj`ni{f_ � [^] z ]U_9`nfZj[^` _ c^d i B t ] z hWi z r�`nf o � P � * � p �
��v d `nfgZ\] d ]U_ Zq`nf ckd ]e] z�c Zj`nm{] ]/m{]/f{Z  f^i�Zj` x�� r�Zj`ni{f r d `u_\]e_.o d i z Z\[^] o r � Z�Zj[kr�Zq_av � [8r�_ � [k] z ] `b_ d ]e|gv^` d ]eh Zji�_\v c^c i d Z

r�Z d v t C l ]/m{]�fgZ  h d `um�]ef.nPr c^c^t ` � r�Zj`ni{f � � [^]@r t Z\] d f;rSZj`um�]#Z\i c^d ]/] z#c Z\`um~]�]�m~]efgZ  f^i�Z7` x;� rSZ\`ui~f>`b_ c i tut `nf;}�Zj[^]���] d f^] t � �
��[^` � [ d ]e|{v^` d ]U_�Z\[kr�Z9Zj[^]0r c;c^t ` � rSZ\`bi�f z vk_aZ-]�� c^t ` � `nZ t C d ] � i~}~f^` �e] Z\[kr�Z-`yZ-f^]e]/hk_9fk]/� ]em�]/fgZ7_�r�fkhr~_a�@Zj[k])�~] d f^] t Zji
c^d iSmg`bhW]#Z\[k] z � � v � [>r�f r c^c^d i~r � [ `u_)f^i~Z Z d v t C ]/m�]ef{Z  h d `um�]/f _\`nf � ]@r�f>i c ] d r�Zj`uf^}P_ C _aZ\] z ]/m�]ef{Z�hki{]U_ f^i�Z�h d `nm~]Z\[k]�r ckc^t ` � rSZ7`ni~f � Z\[k]�r ckc^t ` � rSZ7`ni~f d ]e_ c i�fkh^_9Zji#Z\[k] ]em~]�fgZ B vWZ-i{f t C i�oq`yZ+_9iS��f3hW`u_ ��d ]�Zj`ui~f �
����� � � � � � h���� �ih � � �
� [^`b_9Z\[k]e_\`u_ z r��~]e_9Zj[^] owi tbt iS��`uf^} � i{f~Z d ` B vWZ7`ni~fk_Ou

� p ] c^d ]e_a]/fgZ rPf^]e� z ] � [;r�f^`b_ z owi d ]em~]/f{Z f^i~Z\` x;� r�Zj`ui�f � � r tut ]eh �W� r t r B t ] � m~]ef{Z���i�Zj` x;� r�Zj`ni{f r�f;hd@�] t `um~] d C� � � �k@ �8owi d vk_a]3`nf"r c^ckt ` � r�Z\`ui�f;_ d ] t C `uf^} i�f o d ]e|gv^]/f{Z ]/m~]/fgZ f^i�Z7` x�� rSZ7`ni~fk_ �I�$] d ]/ow] d Z\is_ � r t r B ` t `yZ C ��`yZj[
d ]e_ c ] � Z$Z\i0Zj[^]-o d ]e|gv^]ef � C r�fkh f{v z B ] d i�o ]/m�]ef{Z7_ � � � � �i@ r tut iS�-_ Z\[k]�i c ] d rSZ7`nf^}8_ C _ Zj] z Z\i8hW] t `nm{] d$z v t Z\` c^t ]
]�m~]ef{Z7_#Zjisr�f r c;c^t ` � rSZj`ui�fk_�_ ` z v t Z7r�f^]/i{vk_ t C `uf r�f"]�� � `u]/fgZ z r�f^fk] d r t i~f^} ��`nZ\[ c^d iSmg`bhW`uf^}sr ckd ]e] z�c Z7`nm~]
f^i�Z\` x;� rSZ\`ui~f � � [^]�]�� � `u]/f � C i~o�Zj[^`b_ z ] � [kr�f^`u_ z r d `b_\]e_ o d i z Z\[^]�vk_a]@i~o-_ c ] � `ur t _a[;r d ]Uh z ] z i d C d ]/}~`ui�fk_�I_\[kr d ]eh B ]�Z ��]/]ef0Z\[;] ��] d f^] t r�f;h�r c;c^t ` � rSZj`ui�f � Z\[;r�Z�] t ` z `bfkrSZ\]$Z\[k] f^]e]eh oIi d _ C _ Z7] z � r tut _ Zji c ] d oIi djz o d ]e|gv^]efgZ
� i~f x }~v d r�Z\`ui~fsi c ] d r�Zj`ui�fk_ �I] � } � � ]�f�r B t `nf^} r�fkh h^`u_jr B t `nf;} i�o c^d ]�] z@c Z\`um~] ]em�]/fgZ#f^i�Zj` x;� rSZ7`ni�f �0i d i B Z+r�`uf^`nfk}
f^]/� ]/m~]ef~Z�hkr�Zjr �

� � f�Z7[^] ckd i � ]e_\_@i�o�hW]/m~] t i c `uf^}>Z\[;] � � �f@ z ] � [kr�fk`u_ z ��] hW] x fk]PZ\[^] � i�f � ] c Zj_ i�oEl ]/m�]efgZ  hW] t `nm{] d C n r~fkhl ]/m�]efgZ  f^i�Zj` x;� r�Zj`ni{f.n � p ]�_\[^iS�"Zj[kr�Z�`nZ�`b_ B ]efk] x � `ur t Z7i8h^`u_aZ\`uf^}~vk`u_a[ B ]�Z ��]/]/f Zj[^]U_ ]�Z � i � i~f � ] c Zj_$��[^]/f^]em~] d
� ] � i~f;_a`bhW] d r�f C z ] � [�r�f^`b_ z Z7[krSZ�`b_$v;_a]Uh BDC r ckckt ` � rSZj`bi�fk_$Z\i#i B Z7r�`uf�]em�]/fgZ�`nf^owi daz r�Z\`ui~f � p ])h^] z i~fk_aZ d r�Zj]
Z\[krSZ BDC Z d ]Ur�Z\`uf^}#Z\[k]e_\] � i�f � ] c Z+_9_a] c r d r�Z\] t C �$]0r d ]0r B t ]�Z7i�hW]e_\`n}~f z ] � [;r�f^`b_ z _�r�f�h,r c^ckt ` � rSZ\`ui~f;_ � r c r B t ]
i�o�[;r�fkh t `uf^} t r d }�]0fgv z B ] d _�i�o�]em~]/f{Z+_�_a` z v t Zjr~f^]/i~vk_ t C �

�
	��������������
������������
���! #"�����$%���&' )(+* ","����-!�.* �-/",$�"�"����
*0$%���132�* ���3����* "4��������
5��4�����6��&��3278��
9:��$'*;�39<�����=* ��"4��"��"�*;���/>27>2?*;"��
���-*;���
@;��1�A������/�B��/�.��$6��*;"��-"B����$%���C$/ D���'����
�/
"�".$'��* @  +* ���/@ ��1�A�
�����/����������! 6E

F'G ��@;
"�"B������/�H2�*;"�A"�5I/�
* J�
1+9:���H�.��
�B��!9:
��
�����"7���#�.5I��@;@ *;��&6(8��
9:
�7�.�85K��@ @;*;��&�����A��5K
�.$%��*;��&-"� �"�����L2�* ���3$M"� �"H�.
�N�/$'@;@:E

* �



� � d ]er�Zj`uf^}�Z d v t C ]/m{]/fgZ  h d `nm{]/f3r ckckt ` � rSZj`bi�fk_ d ]/|gv^` d ]U_ z i d ]0i�o�Zj[^]0i c ] d rSZ7`nfk}�_ C _ Zj] z Z\[;r�fP_\` z#ckt C ckd iSmD`bhW`nfk}
r�f ]/m~]/fgZ8f^i~Z\` x;� r�Zj`ui�f z ] � [;r�fk`b_ z � p>]�`bhW]ef~Z7`yo C c^d i B t ] z _8`nf Z7[^] �.`nfDv�� _\i � �~]�Z+_�`uf{Zj] d oIr � ]�Z\[kr�Z z r��~]�`nZ
hW` � � v t Z�owi d vk_�Z7i �+d ]erSZ7] r>Z d v t C ]em�]/fgZ  h d `nm~]/f r c^ckt ` � r�Z\`ui~f � � is_\i t m�]PZj[k]e_\] c^d i B t ] z _/�9��] c^d ]U_a]ef{Z�r~f]�m~]ef{Z  h d `um~]/f z ] � [;r�f^`b_ z r�_$r d ] c^t r � ] z ]ef{Z owi d Z7[^]fn4F?F5D,K?GIHOJ _ C _ Zj] z � r tnt � p `yZj[@i~v dLz ] � [kr�f^` _ z ��]�rUm�i~`bh
� ] d Zjr~`nf d r � ] � i~fkhW`nZ\`ui~f;_8r~fkh � r�f d ] z iSm~]r tut�c i tut `nf^}	o d i z i�v d � ] B  _a] d m~] d Zj[^] d ] BgC r t �$r C _ z r�`bf~Z+r�`uf^`nfk}
c v d ] t C ]�m~]efgZ  h d `um~]ef _\] z r�fgZj` � _ � p>]3vk_a]Zj[^` _ z ] � [;r�f^`b_ z `uf � i~f � v^f � Z7`ni�f"��`nZ\[ � � �k@'Zji h^] z i~fk_aZ d r�Zj]
Z\[krSZ0Z7[^] z r�f^fk] d `uf ��[;` � [sr�fsr ckckt ` � rSZ7`ui�fs_ � [^]UhWv t ]e_0r �e� ] c Z�i c ] d rSZj`ui�fk_ �w] � } � � � r tut _)ZjiAn4F:F,D�K?GpH�J��)[kr~_0r
_ `u}~f^` x;� r~f~Z-` z@c r � Z-i~f�$] B  _a] d m�] d-c ] d oIi d\z r�f � ] �

� � f@i d h^] d Z\i hW] z i~fk_aZ d r�Z\]�Z\[^] B ]ef^] x Zj_$i�o i~v d$z ] � [kr~f^`u_ z �{��] � i z�c r d ]�Z7[^] B ]/[krUmD`ui d i�o.r0�$] B  _ ] d m�] d v;_a`nfk}
Z\[^] z ig_ Z$]�� � `u]/fgZ c i tut `uf^}  B r�_\]eh z v t Zj` c^t ]��D`ufk} z ] � [kr�fk`u_ z rUm�r�` t r B t ]-`uf�� `ufgv �8Zji0Z\[^] B ]e[krUmD`ni d i�o Z\[;]�_ar z ]
� ] B  _\] d m~] d0z iDh^` x ]eh	Z7iv;_ ]@i�v d0c v d ] t C ]/m~]ef~Z  h d `um~]ef `ufgZ\] d oIr � ] r�fkh z ] � [kr�fk`b_ z � �-v d0d ]U_av t Zj_0_\[^iS� Z\[kr�Z
��[^]/f � i z�c r d ]eh Zji r c i tnt `uf^}  B r�_\]ehs_aZ d r�Z\]e} C ��r c v d ] t C ]/m{]/fgZ  h d `um~]efs�$] B  _\] d m~] d `u_ � r c r B t ] i�o�[kr~fkh t `nfk}
_ v B _ Z+r�fgZ\`br tut C [;`n}~[^] d-�/t `u]/fgZ d ]/|gv^]e_aZ d r�Z\]e_-��`yZj[^i~vWZ�r�_\v B _aZjr�fgZj`br t hW]/} d r�hkr�Z\`ui~fP`uf c ] d oIi djz r�f � ] �

��� � � � � � h � 	
� [kr c Z\] d ��hW`u_ � v;_\_\]e_�r-m�r d `u]+Z C i�o c i tbt `nf^})r�fkh�]/m~]efgZ  h d `um~]ef z v t Zj` c^t ]��W`uf^} z ] � [kr�fk`b_ z _/�SoIi � vk_a`bf^}�i�f Z\[;]$_ � r t r B ` t `yZ C
`b_\_\v^]e_ � i~f � ] d f^`uf^}�]er � [ z ] � [;r�f^`b_ z � � d i z Zj[^]e_\]$hW`b_ � vk_j_a`ui�fk_��$]�r djd `um~]�r�Z r�_\]+Zqi�ok}�vk`uhk] t `bf^]U_ owi d v;_a]$`nf8i�v d hW]e_a`n}{f
i�o � � �f@#�k��[k` � [3`b_ c;d ]e_\]/f{Z7]ehP`uf � [kr c Z7] d � � p ] hW`b_ � vk_j_�Z\[k] r c^ckd i~r � [3Z\i `ufgZ\] d r � Z\`ui~fk_ B ]�Z �$]e]/fPZ7[^]�i c ] d rSZj`nfk}
_ C _ Zj] z r�fkh r c^ckt ` � r�Z\`ui~fk_-Z\[kr�Z-Z\[^`b_ z ] � [kr�f^`b_ z'c^d ]e_\]/fgZj_�r�fkh3[kiU� ��] r�h^h d ]U_a_ c i�Z7]�fgZ7`ur t _ C _aZ\] z  _ ] � v d `nZ C `b_a_\v^]e_
r d `u_\`uf^}@o d i z Z\[^]��{] d f^] t r tut iS��`uf^}�hW` d ] � Z�r �/� ]U_\_ BDC r c;c^t ` � rSZj`ui�fk_-Z\i�_\i z ] hkrSZ7r@_aZ d v � Z\v d ]e_ � � [kr c Zj] d � hW]e_ ��d ` B ]e_
Z\[k] z iWhW` x;� r�Z\`ui�f�_ d ]e|gv^` d ]eh#i�o r�f#]��W`u_aZ\`uf^} ��] B  _ ] d m�] d Zji vk_\] � � �i@ r�f;h c;d ]e_\]/f{Z r _a] d `u]e_qi�o�]�� c ] d ` z ]efgZj_qZji _\[^iS�
Z\[;r�Z9Zj[k`u_9�$] B  _a] d m{] d ` _ B ]/ZaZ\] d _avk`yZj]eh�Zji#} d r � ]/owv tut C [�r�fkh t `ufk}�r8[k`n}{[ d rSZ\] i~o �+t `b]�fgZ d ]U|{vk]e_aZj_ � � `ufkr tbt C � � [kr c Z\] d �
c^d ]e_a]/fgZj_-_a]/m{] d r t c i�Zj]ef~Z7`br t rUm~]efgvk]e_�owi d owvkZ\v d ] d ]e_a]Ur d\� [ �

*,*



� �������	��
 �

� � ��� ��	 � � � � � � � � ���1� � ��� � 	��

� [^`b_ � [kr c Z\] d,� i{fk_\`uhW] d _�Z\[^] � [kr d r � Z7] d `u_aZ\` � _�i�o Zj[k] z v t Z\` c^t ] �W`uf^} z ] � [kr~f^`b_ z _�rUm�r�` t r B t ]	`uf � `ufgv � � B ]�}{`nfkf^`nfk}��`nZ\[3r�hW`u_ � v�_a_\`ni{f,i~o.Z7[^])Z d r�hW`nZj`ui�fkr t l�� �VU x;t ]� hW]U_ �/d ` c Z7i d�c i tnt `uf^} z ] � [kr�f;`u_ z _�owi~v^fkh,`uf �.`nfDv���u B,D:E:D4F�GIHOJ r~fkhK4M:E?E�H�J o � +Mp � � [;`u_�hW`u_ � v;_\_a`ui~f3`u_9o i tnt i�� ]Uh BDC r�f3]��Dr z `nfkr�Z\`ui~fPi�o d ] t ]�m�r�fgZ d ]e_\]er dj� [P`uf{Z7i�Z\[^] � [�r d r � Z\] d `b_aZ\` � _-r~fkh
c i�Z\]efgZ\`br t ` z�c^d iSm�] z ]/f{Z+_ Zji	Z\[k]e_a] z ] � [kr�f;`u_ z _ � ��v d B ] t `n]/o�`b_ Zj[;rSZ@r c i tnt `nfk}  B r~_\]eh�r c^ckt ` � rSZ\`ui~f hW]e_\`u}�f�oIr � ]e_
_ � r t r B ` t `yZ C � i~f � ] d fk_�f^i�Z ckd ]U_ ]/fgZ-`uf3r c^c^t ` � r�Zj`ni{fk_ B r~_\]eh,i~f c v d ] t C ]em~]/fgZ  h d `nm{]/f z v t Z7` c^t ]��W`uf^} z ] � [kr�fk`u_ z _���`yZj[
_\i z ]0owi d\z i~o ckd ]/] z�c Zj`ui�f � � [^]�]��W`u_ Zj`uf^} c^d ]/] z@c Z\`um~]0]/m{]�fgZ  f^i�Zj` x�� r�Zj`ni{f z ] � [kr�fk`u_ z `uf � `ufDv�� � � � � �VU _\`u}�fkr t _ �
`b_9f^i�Z-hW]e_\`u}~f^]Uh@Z7i c^d i � ]e_j_ t r d }~])fDv z B ] d _9i�oq]/m~]/fgZj_�r�f;h Zj[gv;_/�DoIr � ]e_9_\`n}{f^` x;� r�fgZ-_ � r t r B ` t `yZ C � i�f � ] d fk_�i�o�`nZj_9iS��f �
� f d ]U_ c i~f;_a]@ZjiPZ\[;]/_a]�`u_j_ v;]/_/�q`uf � [;r c Zj] d � �q� ] c^d i c i{_\] r3}�]ef^] d ` � � ckd ]�] z@c Z\`um~]@]em~]ef~Z  f^i~Z\` x;� r�Z\`ui~f z ] � [kr~f^`b_ z
Z\[;r�Z�rUm~i�`bh^_ z r�f C i�o�Z7[^] c^d i B t ] z _�r{_a_\i � `ur�Zj]Uh���`nZj[CB,D<E,D4F�GIH�Jg�<K"M?E?E�H�J r�fkh � � � �VU _ `u}~fkr t _ �

fT��� �	�
� � h�
 	 � h � ��� 	 � h  �� � h �  � � � � h �  g 	 
�� 	 � h�� � �

� [^`b_L_\] � Z7`ni~f�h^`u_ � vk_j_\]e_�Z7[^] B r�_\` �9ckd `uf � ` ckt ]e_qi~o hW]U_a`u}�f^`bf^} � fgZ\] d fk]�Z _\] d m~] d r ckckt ` � rSZ\`ui~fk_Lvk_a`uf^} c i tut `uf^}  B r�_\]eh z v t Zj` 
c^t ]��W`uf^} z ] � [kr�f^`b_ z _ � l�_\`nfk}#r c i tnt `uf^} z ] � [kr�f^`b_ z �Wi{f^]���i�v t h,� d `nZj] r�fPr ckc^t ` � rSZ7`ni~f_a` z ` t r d Zji Z7[^] c _\]/vkhWi  � iDh^]
hW] c ` � Z\]Uh,`uf � `n}{v d ] � � * �
� �;2(� ��7 -��;� � _a]evkhWi  � iWhW] owi d r � i tut `uf^}  � r~_\]/hp ] B  � ] d m�] d
� � S?D �����4D����?G"D�
"D4B�G��<B,D�GgQ:Q ���,E,D S?D4B:F 
��'K?G<M 
(B G:X4D� Q:Q n,K?K"E��NF�nNG���M �!�NB"�#�:G"D 
?D4B�G"D,S$���%& S?D �����4D n"F�G'��T"D(�<B�D,G Q:Q B,DNG M � n"F5G���T<D ���,E,D S:D4B:F 
��'K<G?M 
(B) ENM:M,K* n4F�G���T?D(�"B�D,G"+!K4M?E:E,�.-,/,� �?M 
��<B5G?nNG<D�H0�#�:G"D 
?D4B�G��?B,DNG$J1 �<M 
 DNn4F�X32$���gn"F�G���T"D,�"B�D,G4 5 M 
.6(�:M7��� ���,E:D,�NS?D"B?F 
'�OK<G<M 
pH82$J9 D7�<S E,M?M,K� � D:�<S E:M:M,K

� [k] d ]9r d ]$Z\[ d ]�]9hW` � ] d ]efgZ z ] � [;r�f^` _ z _qrUm�r�` t r B t ]�`nf � `uf{v � Zji�� d `nZj]�_av � [#r ckckt ` � rSZj`bi�fk_�uIB,D?END4F'GpH�J;o � +Mp ��K"M<E:E�H�Jo � +Mp r�fkhoQ,S?DNT4Q�K4M?E:E � o � P � � p � l�_a`bf^}�]er � [Pi�o�Z\[;]e_ ] z ] � [kr�f^`b_ z _ d ]e|gv^` d ]U_�Z\[^] owi tnt iS��`nfk}8Z7[ d ]/] B r�_\` � _ Zj] c _�u
* � � [^]�r c^c;t ` � r�Z\`ui~fs`uf^owi djz _0Z7[^] i c ] d r�Zj`nf^} _ C _ Z7] z ��[^` � [ xkt ],hW]U_ ��d ` c Z\i d _�`nZ8`b_�`ufgZ\] d ]U_ Z7]/hs`uf r�fkh>oIi d ��[kr�Z
c v dac i~_\]e_�� d ]Ur~hW`uf^}@r�f;h r i d � d `uZ\`uf^}� �

�
	���*;"��8��!��$'��*;"��L*;"B�����?�
��������6��@  +$<;'$�* @0$>=�@;42�* �.�D�.��A"���$6��1�$'��1@? * ���BADC�
����
@FEB=�����*;"�$G;'$'*;@;$H=�@ >$�"�$8"�
5�$'��$%�.A5�$%���.� E

* �



� � � [^]�r c^ckt ` � rSZj`ni{f8vWZ7` t `��/]U_ r�_ C _ Zj] z � r tutWc^d iSmD`bhW]eh BDC Z\[^] c i tut `nf^} z ] � [kr~f^`b_ z Z7i |{vk] d C Z\[^]9i c ] d rSZj`nf;})_ C _ Zj] z
r B i{vWZ�Z\[;]0_ Z7r�Z\v;_9i�o�Z\[^] xkt ]�hW]U_ �+d ` c Z\i d _9Zj[kr�Z�Zj[^]�r c^c^t ` � r�Zj`ni{fP[kr�_-hW] ��t r d ]eh,`nfgZ7] d ]U_ Z-`uf �

� � � [^] i c ] d rSZ\`ufk}@_ C _aZ\] z � i z�z v^f^` � r�Zj]/_�Z\i#Zj[k] r c^c^t ` � r�Zj`ni�fZ7[^] d ]U_ v t Z7_9i�o�Z\[^]�|gv^] d C �
Y t Z\[ki~v^}�[Z7[^]e_a]�_ Zj] c _�r d ] ckd ]e_\]/fgZj]eh`nf;hW`nmD`bhWv;r tnt C �WZj[k]0hW` � ] d ]efgZ z ] � [kr�fk`u_ z _ z r C � i z B `uf^] Z\[^] z `ufPm�r d `ui�vk_

�9r C _ � � [k]�_jr z@c^t ] c _ ]/v;hWi  � iDhW]�`nf � `n}{v d ] � � * � i z B `uf^]e_0r tut Z\[ d ]e]#_aZ\] c _)i�f t `ufk] l^� ��o$Zj[k] Z7[ d ]e] z ] � [kr�f^`b_ z _
rUm�r�` t r B t ] `uf � `ufgv � �ki�f t C Z\[k]RQ�S<DNT<Q�K"M<ENE z ] � [;r�f^`b_ z _\] c r d rSZj]e_9Zj[^]e_\]0_ Zj] c _ �
� ]�oIi d ] c^d i � ]/]UhW`uf^} oIv d Zj[^] d ��]-� i{v t h t `u�~]�Zji c i{`nf{Z$i~vWZ�r m{] d C ` z#c i d Zjr�f{Z�r~_ c ] � Z i~o�Zj[^]�r c^c^t ` � r�Z\`ui�f�_ Z d v � Zjv d ]

c^d ]e_a]/fgZ\]Uh `uf � `u}�v d ] � � * Z\[kr�Z�`b_ ��d v � `br t `nf,v^fkhk] d _aZjr~fkhW`uf^}8Z\[^] B ]e[krSmg`ni d i~o�_av � [,r�fPr c^c^t ` � r�Zj`ni{f � �-i~Z\]�Z\[;r�Z9r�o Zj] d
Z\[k] c i tnt `uf^}0i c ] d r�Z\`ui~f#Z7[^]-r ckc^t ` � r�Zj`ui�f@}�iD]e_L`nfgZ7i�r t igi c�ckd i � ]e_\_a`uf^} Z7[^] xkt ]� hW]e_ ��d ` c Zji d _qZj[kr�Z [;rem~] B ]e]/f@`bhW]/fgZj` x ]Uh
r~_ B ]e`nf;} r � Zj`um~] BDC Z\[;]0i c ] d rSZ\`ufk} _ C _ Zj] z � Y�o Z7] d Zj[^] c i tut `uf^}@i c ] d rSZj`ui~fPZ\[^] r c^c^t ` � rSZ7`ni�f3[;r~_-r l B r�Z � [6n�i�o �$i d �
Z\i�h^i r~fkh#`yZ ckd i � ]e]/hk_�Z7i0hWi0`nZ B ]/oIi d ] c i tut `ufk} r~}~r�`uf � Y c;c^t ` � r�Zj`ui�fk_ z r C v;_a]�m�r d `ni{vk_ _aZ d rSZj]e}�`u]e_qowi d hW] � `uhW`uf^}0��[^]ef
Z\i c i tut r�}~r~`nf.� B vWZ0i{f � ]@r c i tut `uf^}Pi c ] d r�Zj`ui�f [kr�_ � i z�c^t ]�Z\]Uh Z7[^]@r c;c^t ` � r�Zj`ui�f � _ � i{v d _\]�i�o�r � Zj`ni{f `b_0hW]�Zj] djz `nf^]Uh
v c Zji Zj[^]�Zj` z ] i~o Z\[^]8f^]��DZ c i tnt `nfk}�i c ] d r�Zj`ni{f � p ] d ]�ow] d Zji Z\[^]8�$i d �Z\[kr�Z)r c i tut `nf^}  i d `u]/f{Zj]Uh3h^]U_ `u}~f c ] d owi d\z _
B ]�Z ��]/]/f c i tbt `uf^}�i c ] d r�Zj`ni{fk_�r~_�r�l B r�Z � [6n �
w vHu vHu � �PzHz(|(�*���V|2{������
	���������

� [^]AB,D?E:D"F�GpH�JP_ C _aZ\] z � r tut `b_0Z7[^]@Z d r�h^`yZ7`ni~fkr t$c i tnt `nf;} z ] � [kr~f^`u_ z `nf�l�� �VU _ C _ Zj] z _qo � +9p � � [;`u_ � r tut Z+r��~]U_ r�_
c r d r z ]/Z\] d _�Z\[ d ]/] B `yZ  z r c _ Z7[krSZq`ufkhW` � r�Zj] x;t ]�hW]e_ ��d ` c Z\i d _ Z7[^]�r c^c^t ` � rSZ7`ni~f `b_.`ufgZ\] d ]e_aZ\]Uh0`uf8r�f;h oIi d ��[kr�Z c v djc i{_ ]U_ �
� r � [ B `yZ  z r c � i djd ]U_ c i~f;h^_@Zji i~f^]	i�o0Z\[ d ]�] xkt ]� hW]e_ ��d ` c Zji d _ Z+rSZj]e_�`bhW]/fgZj`yo C `uf^} ��[^]/Zj[^] d Zj[^] xkt ]� hW]e_ ��d ` c Zji d `u_
d ]/r~h^r B t ]���`yZj[ki�v^Z B t i � �{`bf^}^��� d `yZ7r B t ]���`nZj[^i~vWZ B t i � �D`nf^}�i d [kr{_�r~f3]�� � ] c Z\`ui~f c ]/f;hW`nfk} � p [^]efPZj[k]�� � Z\[ B `nZ�i~oLr
B `nZ  z r c `u_ r~_a_\] d Z\]Uh ��`yZ�`bhW]/fgZj` x ]U_ Z7[^] r c^c;t ` � rSZj`ni{f � _0`nfgZj] d ]e_ Z8`nf>Z\[;] � i�f;hW`yZ7`ui�f r�_j_ai � `br�Zj]eh>��`yZ7[>Z\[kr�Z c r d Z\` � v t r d
B `nZ  z r c r�_�`nZ�r c^c^t `u]e_9Zji x;t ]� hW]U_ �/d ` c Z7i d � �
Y�o Zj] d B�D<END"F5G H�J d ]�Zjv d f;_/�DZj[^] B `yZ  z r c _�Z\[kr�Z��$] d ] c r~_j_ ]Uh Z7i8Z\[k])i c ] d rSZ7`nfk}#_ C _ Zj] z r{_�r d }{v z ]/fgZj_9[krUm{] B ]/]ef

z iWhW` x ]eh8Z\i d ]��k] � Z Z\[k]-_ Z7rSZj]9i~o;Zj[^] xkt ]� hW]e_ �+d ` c Zji d _qZ\[kr�Z Z\[^]-r c^ckt ` � rSZ\`ui~f�[kr~_LhW] �/t r d ]Uh8`ufgZ\] d ]e_aZL`uf � � o�Z7[^]�� � Z7[ B `nZ
i�o�r B `uZ  z r c [;r~_ B ]e]/f#_a]/Z BDC Z\[k]�r ckckt ` � rSZ\`ui~f �SZ7[^]�i c ] d r�Z\`uf^} _ C _aZ\] z �{]/] c _ Z7[^] B `nZq_\]�Zq`yokZj[^] � i~fkhW`nZj`ui�f8r{_\_ai � `br�Z\]Uh
��`nZ\[ Zj[^] c r d Zj` � v t r d B `uZ  z r c [^i t hk_)Z d v^]~� i�Zj[^] d ��`b_a]#Zj[^]�i c ] d rSZ\`uf^}3_ C _ Zj] z ��t ]er d _�Zj[k] B `yZ � � f Z\[;`u_ z r�f^fk] d Z\[k]
r ckc^t ` � r�Zj`ui�f d ] � ]e`nm�]U_-r�fk_\��] d _�Z\i�Z\[k]�|{vk] d `n]U_9i�o xkt ]� h^]e_ ��d ` c Z7i d _ Z7rSZ7])Zj[;rSZ�`nZ-[kr~_ c i~_\]eh,Z7i8Zj[^]0i c ] d rSZ7`nfk}�_ C _ Zj] z
��[^]ef z r��D`uf^}�Z\[k] B5D<END"F5GIH�J � r tut �

� [k]CB5D<E:D"F�GIH�J _ C _aZ\] z � r tut B t i � �W_#v^fgZ\` t Z\[^] B `nZ  z r c _#`nZ���i�v t h d ]�Zjv d f�[;rUm�]Pr�Z t ]er�_aZ�i~f^] B `nZ@_\]�Z@r z i�fk}
Z\[k] z � � [k`u_ B ]/[krUmD`ni d8z r C B ] � i�fgZ d i tnt ]eh Zj[ d i�v^}~[ Zj[^]_ c ] � ` x�� rSZ7`ni~f�i�o�r3Zj` z ]� i�vWZ�mSr t v;] Z\[;r�Z#_\]�Z7_8r~f v c^c ] d
B i~v^fkhPi{f3[^iS� t i~f^}@Z\[k] � r tnt�z r CB t i � �,owi d � � [k] r ckc^t ` � r�Z\`ui~f z r C _ c ] � `no C r#Zj` z ]� i~vWZ�i~oL��Z\i ckd ]�m{]/fgZ-Zj[^] � r tnt
o d i z B t i � �g`uf^} � Y�f>r{h^hW`nZj`ui�fkr t c r d r z ]�Zj] d _ c ] � ` x ]e_�Z7[^]�fgv z B ] d i�o B `nZj_)Z\[;r�Z Z\[;]#�~] d f^] t z vk_ Z _ � r�f o d i z ]Ur � [
B `nZ  z r c �

� `n}~v d ]3� � �3i{vWZ t `nf;]/_8Z\[^] B r{_ ` � _aZ d v � Z7v d ]i�o)r	_\] d m{] d r c^c^t ` � r�Zj`ni{f Zj[kr�Z�vk_ `ufk} B,D:E:D"F5G H�J � � f Z\[k`u_8]��^r z�c^t ]~�
r~_ ��`yZj[sZ\[k]�i�Zj[^] d _ ckd ]e_\]/fgZj]eh Zj[ d i~v^}~[^i~v^Z Zj[^`b_ � [kr c Z\] d � ��]�r d ]�f^i�Z � i{f � ] d f^]Uhs��`yZj[sZ\[;]�_ c ] � ` x;� r � Zj`ui�fk_ Z\[k]
r ckc^t ` � r�Zj`ui�f c ] d oIi djz _.i�f8]/r � [ xkt ]�hW]e_ ��d ` c Zji d � � f;_ Zj]er~h��$] owi � vk_�i�f [^iS� Zj[^] m�r d `ui�vk_ xkt ]�h^]/_ ��d ` c Z\i d _�r d ] z r�fkr�}{]eh �
� [^] d ]�r d ]�_ ]em~] d r t c i�`ufgZ7_9`ufZ\[^`b_ d ]e}{r d h� i d Z\[Pf^i~Z\`uf^}4u

� � `bf^]e_ ���  �{�P_a[kiU� [kiS� �$] z vk_aZ � i c C Z\[k] x;t ]� hW]U_ �/d ` c Z\i d B `nZ  z r c _ ckd `ui d Zji3]/m~] d C B�D?END4F5G H�J � r tut �q_a`uf � ]B5D<END"F�GpH�J z ighk` x ]e_�`nZj_-r d }{v z ]/fgZj_ � � [^] � i c C `ufk} � i{_aZj_ z r C�B ]�_\v B _ Z+r�fgZ\`br t �^} d i���`uf^}@��`yZj[Zj[^]�_\`���]�i�oqZ\[k]
`nf{Zj] d ]U_ Z�_\]�Z �w` � ] � �;Z\[^] fgv z B ] d i~o � i~f^fk] � Zj`ni{fk_ ��r�fkh3r d ] d ]e_ c i~fk_a` B t ]0oIi d r@_a`u}�f^` x�� r�fgZ�r z i�vkf{Z�i�o iSm~] d [^]er{h
r�_\_\i � `br�Z\]0��`nZ\[bB�D<END"F5G H�Jqo +9p �

� � `bf^]e_)�5j  � � _\[^iS� [^iS� f^]/� � i�f^f^] � Z7`ni�f;_�r d ] �/d ]er�Z\]Uh � BDC c ] d o i d\z `uf^}�r~f n"F:F,D,K:GpHOJ � r tut �9[k]ef r t `u_aZ\]ef^`nfk}
_ i � ��]�Z `b_ z r d ��]eh"r{_ d ]er{h^r B t ] � �-i�Z7]Z\[;r�Z �$]3hWisf^i�Z �gfkiU�6[^iS� z r~f C n4FNF,D�K<GIHOJ � r tut _���] � r�f z r��~]
��`yZj[^i�v^Z B t i � �g`uf^}3rSZ�r�f C Z7` z ] � Y)_)r d ]e_\v t Z�r� ] B  _a] d m~] d z r C _\]�Z Zj[^]@_ai � �~]/Z i~f ��[^` � [ n"F:F,D5K<GIH�J `u_�Zji
B ] � r tnt ]/h>Zji B ]@fki~f� B t i � �D`uf^} r�fkh d ] c ]er�Zj]eh t C � r tbt n"F:F�D,K<G H�J v;f~Z7` t Z\[^] d ] r d ]@f^i z i d ]@f^]/� � i~f^f^] � Zj`ui�fk_�Ir�fkhCn"F:F,D5K<GpHOJ Z7[{v;_ d ]�Z\v d fk_���`yZ7[PZ7[^]�����-����� "!���-$#�%] d\d i d)� i{fkhW`nZ\`ui~f � � � [^`b_-`b_-}~iDiDh c^d r � Zj` � ] B ] � r�v;_a] `nZ
] z@c Z\`u]e_�Z7[^] �~] d f^] t � _-|gv^]ev^] i�o r �/� ] c Zj]eh � i�f;f^] � Zj`ui�fk_-r tnt i���`nfk}#fk]/� � i~f^fk] � Zj`ni{f d ]e|gv^]U_ Z7_�Zji@_av ��� ]/]eh��[^` t ]
� ] c ] d owi daz t `uf^]U_ � �  � + �w��[k` � [ z r C Zjr��~]0_ai z ]�Z7` z ] � �

* �



� �;2(� ��7 -�� - ��v^Z t `nf^]0i�oqrLB,D<E,D4F�GIH�J  � r�_\]ehp>] B  � ] d m~] d
� ���������	��
��	�
���������������
	���������������	���	���	������ ���!��������"���	��

����#������$�	��
��	
�%"���'&)(	���*�	
�%��	�'&+��,����� 	����!��.-� / ��#�0�1�2�3�465�����
���
�%�����7�- / ��#�0	1�2�38465�(	�����	
�%����"78- / ��#�0�1�2�3�495	��,����� 	����!���7:-% ���	�<;�
	,�#����.-& ) ���>=	!�������?�@��	�
$��!��*A����>��!
��	���� 	�>����(B��!������"������!��"�>���* ��!	��AC���!	��A����D4"E�E�EF7�-1 %������:4��	!	�*A.&$E�E	EG7�-4 �������	���H4���!	��A.&$E�E�EI7�-9� � ���BJ��	������
����B���	�	���������K���L�	��
������	?���
��	���� 	�����	?B!��NM�M6��!	�*A.O	O+�	��#�
/ ��#�P�1�Q'4R5�����
���
�%����S&G��!	�*AT7�-� � ;�
�,�#����$CL��!	�*AU-� %� & (�V������W4*X�7<Y� ) �������8-� * ����#	�����>�H&Z(.&[�H-� 1� 4 ����\����� �
�����]�@�����^ �
��	
�;����	���"������ 9 ;��*;��* �^:465��.&)5	�	��
���
�%����'&R�����	��!��:46�	��#	������7�78-��� ;��*;��* �^:465�(U&)5�(	������
�%����'&R�����	��!��:46�	��#	������7�78-� � ;��*;��* �^:465	�H&)5���,����� 	����!��.&G�������	!��:49����#�������7	7�-�#���% ����1�,����*@	����]�@�����^N&_���	���������������9;��	!�@	������ & �����������:4`;�
�,�#��	��a�X�&+5��.&)5�(U&)5��'&)b�c	d�d�7�-�#)��* ��� / �*�����B�*V����*A�"!��>����(���!��	����������!���������#1 ���W4 / ��#�J*P	P�1�QD465��H&F��!	��A�7�7<Y��4 ����(�#���!	�*ALC$
������� 	�:4���!	�*AU&E�E�E97�-��9 / ��#�P�1�Q:465��	��
��	
�%����'&)����(�#���!	��A�7�-%#� / ��#�P�1�Q:465	(	���*�	
�%����'&)����(�#���!	��A�7�-% � ;�
�,�#����>Ce	f	g:4`;�
�,�#��	�H&h����(�#���!	�*A�7�-%B� i%#%% & ��!��j4���C	k'-_��l�;�
�,�#�����a�X�-)a	a���7<Y%B) �*�j4 / ��#�J�P�P�1	Q:465��.&I�	7�7%#* ��!�#��	��
���#�
�������!��'4*��7:-%B1 �*�j4 / ��#�J�P�P�1	Q:465�(U&I�	7�7%#4 ��!�#�(	�������	#�
�������!��D4*��7�-%#9 i& � i

�-i~Z\])Z7[^`u_9`b_�r�_a` z�ckt ` x ]eh,i~vWZ t `uf^]�r�fkhPhWiD]U_9f^i�Z-r~hkh d ]U_a_�`b_a_\v^]U_�_av � [Pr~_9[ki�� � i z@c^t ]/Z\]Uh � i~f^f^] � Zj`ni{fk_�r d ] �/t ]Ur�f^]Uh
v c �w`ufP��[^` � [ � r�_\])m�n 2 �?S _a[ d `uf^�W_ � �

* �



w vHu v[w � �PzHz(|(�*���V|2{�� ��� 	 	����
� [^] K"M<ENE�H�J,_ C _ Zj] z � r tutLc ] d owi djz _ Z\[;] _\r z ]@owv;f � Zj`ni~f r~_ B,D?END"F5GpH�J�Zj[^i~v^}~[s`nZ c^d i�m{`bh^]/_8r3hW` � ] d ]ef{Z8`nfgZ\] d o r � ] �
p [^]ef vk_\`nf^} K<M<E?E�HOJg��Zj[k] c^d i � ]e_j_ � _�`ufgZ\] d ]e_aZ8`uf xkt ]�h^]/_ ��d ` c Z\i d _�`b_�fki�Z8hk]/_ �/d ` B ]eh ��`nZj[ B `nZ  z r c _ � � fk_aZ\]Ur�h Z\[k]
� r tnt ] d _ c ] � ` x ]U_ r~f r d\d r C i~osB'G�
��F�G K4M:E?E �:S8i B � ] � Z7_/�gi�fk]-owi d ]Ur � [ xkt ]�hW]U_ ��d ` c Z\i d Zj[;rSZ$`nZ `b_L`uf{Zj] d ]e_ Zj]/h `nf ��� `u}�v d ]
� � � _a[kiU�-_�Z7[^] `uf{Zj] d oIr � ] ckd ]U_ ]/fgZj]eh BDC K"M<ENE�H�J �
� �;2(� ��7 -�� [ @�] x fk`nZ\`ui�fPi�o B5G 
��F'G K4M?E:E �NS,r�fkh,Z\[k] K"M?E?E H�J � fgZj] d oIr � ]

� � B�G�
 ��F5G K"M<E:E �?S��� �#�?G �NS�� Q�� ����E:D S:D4B:F 
'��K<G?M 
	�NQ% B�X"M 
?G DNT<D:�?G�B
� Q����'�'G��m�n5K M �gF,M �"S���G'�5M7�(B K<M<E:E:DNS �:M 
��,Q& B�X"M 
?G 
"D,T<D:�<G4B�� Q����'�'G��m�n5K M ��� �<D 
�� 
<D4B �(E,G4B��NQ) � �* 1 ���<G K4M:E?E�HOB�G
�(F5G K"M?E?E��?S	� �:S(B�� Q������4D 
�� K4n�
"n�m(DNG<D 
4B n �"S 
<D"B �"E,G�B��,Q4 �,��B(���,�4DNS��#�:G3���m'� �?S"B�� Q�� � �8m��"D 
 M � D:E:D"m�D �<G�B3������� �NS(B������NQ9 ���?G G'�	m�D:M��<G(J � Q�� 5 n��'G n,G m�M4B'G� � � ��� G��	m�D?M �<G!�"�$m �5E?E��,B,D"F,M:�<S(B��NQ

p [^]ef�r � r tut Zji K"M<E:E�H�J�`u_ z r{hW]~�eZ\[;] i c ] d r�Z\`uf^}�_ C _ Zj] z ]��^r z `nfk]e_ Zj[^]Li B � ] � Z d ] c;d ]U_a]ef~Z7]eh BDC Zj[^] xkt ]� hW]e_ ��d ` c Z\i di�o�]er � [] t ] z ]ef{Z-i�o �?S4B�Z7i#_\]/] `no�Zj[^] � i~f;hW`yZj`ni{fk_ B ]/`uf^}@|{vk] d `n]/h,owi d BDC Z7[^] D,T<D7�?G�B x ] t hr d ] z ]�Z � � [^] d ]U_av t Z7_9i�o
]er � [�i�o Zj[^]e_\]�|gv^] d `u]e_�r d ]�]�� ckd ]U_a_\]eh�r~_$r B `uZ  z r c r�fkh c^t r � ]Uh@`uf Z\[k] � i d\d ]e_ c i{fkhW`uf^} 
<D,T"D7�:G�B x ] t h � � o Zj[^])|gv^] d C
d ]/_av t Z�`b_�] z#c Z C �^Zj[^] � r tnt B t i � �W_9oIi d r�Z z i~_aZ-Zj[^]�r z i~vkf~Z�i~o�Z7` z ]�_ c ] � ` x ]eh BgC Z\[^]0G��	m�DNM �?G c r d r z ]/Z\] d i d vkf{Zj` t
Z\[k]�_ Z7r�Z\]0i�o�Z7[^]0i c ] d rSZ7`nf^}@_ C _ Zj] z � [kr~f^}~]U_�r�fkh,Zj[^]�|gv^] d C d ]U_av t Z-`b_�f^i{f� ] z#c Z C � � `u}~v d ] � � � ckd ]U_ ]/fgZ7_-r d ]� � d `yZj]
i�o�Z\[k]0] �^r z�c^t ]�_ [kiS��fP`uf � `u}�v d ]�� � � v;_a`uf^} K"M<ENE�HOJ `ufk_ Zj]er�hi~okB,D?E:D"F�GpH�J �

� [k] c^d ` z r d C r{hWm�r�fgZ7r�}{]�i�o K<M<E:E�HOJ�iUm~] d B,D:E:D4F�GIHOJ `b_ Z\[;rSZ�`yZ � i c `b]/_ B r � �3Z\iZ7[^]@r c^ckt ` � rSZ7`ui�f `nfWowi daz rSZj`ni{f
r B i�vkZ�r x�t ]� hW]U_ �/d ` c Zji d i{f t C `yo Zj[^] x;t ]� hW]U_ �/d ` c Z7i d `b_9r � Zj`nm{] � ` � ] � � d ]Ur~h@i d � d `nZj]�i c ] d rSZj`ni{fk_ � r�f B ] z r�hW])��`yZj[^i~v^Z
B t i � �{`ufk} � � � [{v;_ Zj[^]�r c^c^t ` � rSZ7`ni�f,`u_ c^d ]e_\]/fgZ\]Uh@��`yZ7[ `ufWoIi djz rSZ7`ni�f � i�f � ] d f^`uf^} i~f t C Zj[^i~_\] x�t ])hW]e_ �+d ` c Zji d _LZj[krSZ�r d ]
d ]/r~h C � ��f3Zj[^] i~Z\[^] d [;r�fkh � r ckc^t ` � r�Z\`ui�fk_�vk_\`nf^}CB,D:E:D"F5GIHOJ z vk_aZ � [k] � �Z\[^]#_ Z7r�Z\]8i�oL]Ur � [ xkt ]  hW]e_ ��d ` c Zji d rSowZj] d rB,D:E:D"F5GIHOJ � r tut �

� [k] hW`b_ar{hWm�r�fgZjr�}~]@i�o�vk_\`nfk}mK"M<E:E�H�J,`u_ Zj[kr�Z�vkfkhW] d8� ] d Zjr~`nf � ` d\� v z _ Z+r�f � ]e_0`nZ z r C d ]e|gv^` d ] z i d ] � i c C `nf;}Pi�o
h^r�Zjr�Zj[kr�fdB,D?END"F5GpH�J � � [k`b_�hW] c ]efkh^_�i~fPZ\[;]�fgv z B ] d i�o xkt ] hW]U_ �/d ` c Zji d _�`nfPZ7[^]�`ufgZ\] d ]e_aZ)_a]�Z)r�fkhPZ\[k] ckd i c i d Zj`ni{f
i�o0Z7[^i~_\] Z7[krSZ3r d ] r � Z\`um~] � K"M?E?E�H�J c ] d owi daz _�ow]/��] dP� i c `n]U_�`no�Zj[^]>r c^ckt ` � rSZ\`ui~f � _,`nfgZj] d ]e_aZ_\]�ZP`u_ t r d }�] B vWZZ\[k]fDv z B ] d i�o xkt ]� h^]/_ ��d ` c Z\i d _@Zj[kr�Z,r d ]	r � Zj`nm{]3`b_�_ z r tut � � [k] d ]Ur�_\i�f owi d Z\[^`b_ `b_@Zj[;rSZ���`nZ7[ B�D?E:D<F5GIH�J ]Ur � [ xkt ]
hW]U_ �/d ` c Zji d `u_ d ] c^d ]e_a]/fgZ\]Uh BDC � B `nZj_e� ��[^] d ]Ur�_ ]er � [ B5G 
��F5G K4M:E?E �:S3`u_ �Ii~f � �� B `nZ�r dj� [k`yZj] � Zjv d ]e_ � l �  B `yZ7_ � � Z0`u_
v c Zji c^d i�} d r z�z ] d _�Zji�hW]�Zj] djz `nf^]8�9[k` � [	i�o Zj[k]e_ ] � r tut _-` _ z i d ]�]�� � `n]ef{Z�owi d Z\[^]e` d�c^d i~} d r z � Y c^ckt ` � r�Z\`ui�f;_ z r C
B ] � d `yZ\Zj]�f	Z\ih C fkr z ` � r tut C _\] t ] � Z ��[^` � [ � r tnt Zji�v;_ ] B r~_\]eh i�f r�f	]e_aZ\` z rSZ\]8i�o Z7[^] � i c C `uf^},iUm~] d [^]er�h Z\[kr�Z)]Ur � [
��i�v t h,`uf � v d �w] � } � �WZj[k] G:X:G?GNK"S@�$] B  _ ] d m�] d o � lMp � �
fT�/f � 
 	 � 	 �Eh � h �$# �&% � � �
� h �  g 	 
 � 	 � h � � �

� f Zj[^] c^d ]emg`ui~v;_�_\] � Z\`ui�f � ��] i~v^Z t `nf^]Uh3Z �$i ��t i{_\] t C d ] t r�Z\]eh c i tnt `uf^} z ] � [;r�f^`b_ z _ � B5D<END4F'GpH�J@r�fkhAK4M?E?E�HOJ � � [k]e_\]
z ] � [kr�f^`u_ z _ [krUm~] B ]/]ef#_\[^i��9f#Zji0_ � r t ] c igi d\t C ��`nZ\[#Z\[k]�fgv z B ] d i�o xkt ]-hW]e_ ��d ` c Z\i d _qZ\[k] C r d ]9[kr~fkh t `nf^} o + � * �W�{� P p �
� [^])owv^f�h^r z ]/fgZjr t c^d i B t ] z ��`nZj[,Z\[k]e_\] z ] � [kr�f^`b_ z _9`b_�Z\[kr�Z-r~_$Zj[k])fgv z B ] d i�o x;t ]0hW]U_ �/d ` c Z\i d _ B ]/`uf^}�vk_\]eh BgC r~f
r ckc^t ` � r�Zj`ui�f>`nf �/d ]Ur�_\]e_ _aiPh^ig]e_)Zj[^]@r z i�v^fgZ0i�o$Z\` z ]8Z7r��{]�f BDC Zj[^]@r ckckt ` � rSZ7`ui�f	Zji � i�f x }~v d ]8Zj[k] c i tnt `ufk}P|{vk] d `u]e_
r�f;h `ufgZj] d\c^d ]+Z�Z7[^] d ]e_av t Zj_ � � `u�~]e��`u_a]~��Zj[k] r z i~v^fgZ�i~o�Zj` z ] d ]e|gv^` d ]Uh BgC Z\[k] i c ] d rSZj`uf^} _ C _ Z7] z Z7i c ] d owi d\z Z\[k]
|gv^] d C `nf ��d ]er�_\]e_)r~_)� ] tnt � � [^]8owv^fkh^r z ]/fgZjr tq� r�vk_\]8`b_�Zj[kr�Z�Z7[^]#� i d � d ]e|{vk` d ]eh	i�f	]Ur � [ c i tut `nf^},i c ] d r�Z\`ui~f BDC r~f
r ckc^t ` � r�Zj`ui�f `b_ c^d i c i d Zj`ui�fkr t Z\i Zj[^]�fgv z B ] d i�o xkt ],h^]/_ ��d ` c Z\i d _�`ufk_aZ\]er{h i�o9Z7[^] fDv z B ] d i�o�vk_\]�owv t�d ]U_av t Z7_ �wZ\[kr�Z
c^d iSmg`bhW]3f^]e�6hkrSZ7r Zji Z\[^] r c^c^t ` � rSZj`ui�f � o +Mp � � [^]3iSm{] d [k]er~h"r�_j_\i � `ur�Zj]/h"��`nZ\[ Zj[^]e_\] z ] � [kr�fk`u_ z _@`u_�_a`u}�f^` x;� r~fgZ
r~_ � r�f^}gr �>);�I?Ze o * � p i B _ ] d m�]Nu@Z � i IZ7[^` d hk_8i�o-Zj[^],Z\` z ]P_ c ]ef~Z�]��W] � vWZ\`uf^} `nfk_\`bhW]r�f�i c ] d r�Zj`nf^}>_ C _ Zj] z z r CsB ]
_ c ]ef{Z c ] d o i d\z `uf^}LB�D?E:D4F'GpHOJ)i c ] d r�Z\`bi�fk_$i~f B ]e[kr t o.i�o.r �$] B  ckd i � C _ ] d m�] d � � C v^fkhW] d _ Z7r�f;hW`nf;}0Z7[^] � r�vk_a]e_�i�o Zj[^`u_

* �



� �;2(� ��7 -�� e ��v^Z t `nf^]0i�oqrRK4M<ENE�HOJ  � r~_\]eh,p>] B  � ] d m~] d
� � Q �  <D4F�E:n 
"D n7�?S$���'�'G'��n<E�� � D ���5E:D�,S<D"B?F 
'��K?G"M 
gB,DNG4B��NQ� B�G�
 ��F5G K"M<E:E �?S �?S4B����������
	������
�  ./� �% ���<G m�n:2�� �?S +�� �& ) Q � #?M7����� ���
<D ngB�M"FB6"D�G G<M n4F?F5D,K?G �"D 5 F�M:�.�"D4F'G'��M ��B���Q* B�M4FB6"+ B�M4FB6<DNG H������ J
�1 �'�#�<S HOB5M4FB6!�������dJ
�4 E��:B�G<D7�IHOB�M4FB6��������CJ
�9� � Q �����"S��:F�nNG<D����<G"D 
<D"B5G �#� 
<D?n:S��#���"Q:n"F?F5D,K?G��#��� M7� ��� B,M<F 6!�"� �NQ�#� �:S(B������� �:S3+ B,M"FB6�� �?S(B������� D,T<D7�?G�B +���-�� ����	!�� �� % 5 X ��END H��,J �� & �#�?G$� �� )� * Q�� �.2?D4F �?G<D����4D 
���� �#�������'��G<D!G'��m�D NM �:G T?n<E �4D �NQ� 1 K4M?E:E�H��?S(B �m�n:2�� �:S � ���J �� 4� 9 Q����'� 
�B5GgF'X4D<F 6 �?M 
3�<D 5 F,M:�.�<D4F�G���M:��B��NQ��� � � H �NS(B �!���� 
?DNT"D:�?G(B#"$��-�� �%��	(J �� � �"D 5 �?B,M4FB63+ n<F?F�D�K<GIHdB,M"FB6!�&�����CJ ��#� �:S4B ��m�n72�� �?S$'� �:S3+ �4D 5 �"B�M4F#6!���% �:S4B ��m�n72�� �?S$'� D,T"D:�<G4B +$��-"�"����	)(*�(-"� �.-���+ �� & ,�, m�n:2�� �:S ��#) ���*�#1 Q����"D�
 �<M 
�m�n5K?K 
<M�K�
'��n�G"D n4F�G'��M7��B!M:� MNG:X<D 
 ���,E:D�NS?D4B:F 
'�OK<G"M 
(B���Q��4 �<M 
 H � +-�$� �
.�m�n 2�� �:S , � � ,�, �:J����9 � � H��?S(B�� �#�� 
<D,T"D:�<G4B/"���-"�"����	(J%#� S?M(� 
?D?nNS(�:n"F5G���M:�pH��:J �% � � � H��?S(B�� �#�� 
<D,T"D:�<G4B/"���-"�"��-���+�J%B� S?M(� 5 
'�'G<D(�Nn4F'G'�5M:� H��?J �%#% �% & �

�-i~Z\])Z7[^`u_9`b_�r�_a` z�ckt ` x ]eh,i~vWZ t `uf^]�r�fkhPhWiD]U_9f^i�Z-r~hkh d ]U_a_�`b_a_\v^]U_�_av � [Pr~_9[ki�� � i z@c^t ]/Z\]Uh � i~f^f^] � Zj`ni{fk_�r d ] �/t ]Ur�f^]Uh
v c �w`ufZ\[kr�Z � r�_\]+m�n72 �:S�_a[ d `nf^�W_ � �

* l



_ � r t r B ` t `yZ C c^d i B t ] z �$] � r�fP]�� c^t r�`bf[^i�� Z7[^]e_a] � i�f � ] d fk_�r d ]0iSm~] d\� i z ] BDC z ] � [kr�f^`b_ z _�_\v � [3r�_ � � �f@ �
� [k] x�d _aZ � i�f � ] d f d r�`b_\]eh BgC � r�f^}{r �R)c�9?+e o + � * � p `b_-Zj[kr�ZRB5D<END4F�GIH�J#r~fkhmK"M<E:E�H�J#r d ] z ] z i d C  t ]U_\_ � Zj[^] C h^i

f^i~Z d ] z ] z B ] d � B ]�Z ��]/]/f � r tut _ ����[;rSZ xkt ]@hW]e_ �+d ` c Z\i d _)Zj[k]�r c^ckt ` � rSZ\`ui~f>`b_ `nfgZ\] d ]U_ Z7]eh `nf � � [;] � i~_aZj_ `uf � v djd ]Uh BDCZ\[k]�r c^ckt ` � rSZj`ni{f,Zji � i�f x }�v d ])Z\[k] `uf c vWZ�r d }{v z ]/fgZj_e� BDC Z\[k])�{] d f^] t Zji@_ � r�fZ\[^]�|gv^] d C c r d r z ]/Zj] d _e� � i c C `ufk}@h^rSZ7r
B ]�Z ��]/]/fZj[^] �~] d fk] t r�fkhr c^ckt ` � r�Z\`ui~f �I`uf B i�Z7[Ph^` d ] � Z\`ui~fk_ �9r�fkh,Zj[^]�r ckckt ` � rSZ7`ui�fZ\i@_ � r�fZj[k] d ]e_av t Zj_�r d ]0`uf � v d\d ]Uh
d ]�}{r d h t ]e_j_9i�oq��[^]�Zj[^] d i d f^i�Z�Zj[^]�r c^ckt ` � r�Z\`ui~f � _9`nfgZj] d ]e_aZ�_\]�Z-[;r~_ � [kr�fk}~]eh �
Y-fki�Zj[k] dqz i d ]$oIv^f;h^r z ]/fgZ7r tWc^d i B t ] z `b_�Zj[kr�Z�Zj[^]e_\] z ] � [kr�fk`u_ z _ ckd iSmD`uh^]9r z ]er�f;_qi�o�|gv^] d C `nfk}�Z7[^]9_ Z7r�Z\]9i�o xkt ]

hW]U_ �/d ` c Zji d _ d rSZj[k] d Z\[�r�f,`ufWoIi d\z `uf^} Z7[^]0r c^ckt ` � r�Z\`ui~fi�o�]em�]/fgZ7_�Z\[kr�Z9[;rem{] i �e� v djd ]Uh Z7[krSZ-r � ] � Z9Zj[^] xkt ]� hW]e_ ��d ` c Z\i d
_aZjr�Zj] � � r�f^}gr �>)s�9?+e o * � p d ] � i�}{f^`��/]-Z7[^`b_ c i�`ufgZ9r~fkh `uf d ]e_ c i{fk_\]�hW]em~] t i c Z\] djz `nfki t i�} C Z7i8hW]U_ �/d ` B ]�Zj[k]�hW` � ] d ]ef � ]U_ �
l-f;h^] d Z\[;`u_�Z\] daz `uf^i t i~} C B�D<E,D4F5GIHOJ@r�f;hAK"M?E:E�H�J#r d ] d ]�ow] d\d ]eh Z\i,r~_ B ]/`uf^}_ Z+rSZ\]� B r{_ ]Uh z ] � [kr~f^`u_ z _�r{_�i c^c i~_a]Uh
Z\i�]em~]/fgZ  B r~_a]Uh z ] � [;r�f^`b_ z _ � � [^]0h^`b_ Z7`nf � Z\`ui~f B ]�Z �$]/]/fZj[^] Z �$i�`b_ z r~hW]�r�_�owi tnt iS�-_�u
7:%(7?��� � �  "_�7:� � � f^owi daz _-r c^c^t ` � r�Zj`ni{fk_9Z\[;r�Z�]em�]/fgZj_-[krSm�]�i �/� v d\d ]ehPi�f x;t ]� hW]U_ �/d ` c Z\i d _ �w] � } � �k`ufWoIi djz _9Z7[^]�r c^ckt ` � r�
Z\`ui�f>Zj[kr�Z8r c r � �~]/Z�i�o-h^rSZ+r[kr~_0r dad `nm�]Uh>i~fsrP_ai � �~]/Z � � Y-f ]/m{]/fgZ  B r�_\]eh z ] � [kr�f^`u_ z Zj] tut _0r�fsr c^c^t ` � rSZj`ni{f
��[^` � [ xkt ]� hW]e_ ��d ` c Zji d _9[krUm~] v^f�hW] d }~i�fk]�r � [;r�f^}~] `bfP_ Z7r�Z\]�_\`uf � ])Z\[;] t r{_ Z-fki�Z\` x�� r�Z\`ui~f �

_��� <�'7 � �� 4_�7?� � � ] tut _)Zj[^]@r ckckt ` � rSZ7`ui�f	Z7[^]@_ Z+rSZj]#i~o�r xkt ]� h^]/_ ��d ` c Z\i d �I] � } � �.rP_ i � ��]�Z0[�r�_0h^rSZ+r Z7[krSZ z r C B ] d ]er{hB{C Z7[^]8r ckc^t ` � r�Z\`ui~f ` z�z ]/h^`brSZj] t C � � Y _ Z7r�Zj]� B r�_\]eh z ] � [;r�f^` _ z Zj] tut _)r�f	r c^c^t ` � r�Z\`ui~f	��[^` � [ xkt ]� h^]e_ �/d ` c Zji d _
z r�Z � [ � ] d Z+r�`nf �/d `nZj] d `br^� d ]/}~r d h t ]/_j_�i�o�Z\[;]�` d _ Z+rSZj]0r�Z�Z\[^] Zj` z ]0i�o�Zj[k] t r~_aZ-|gv^] d C i d fki�Z\` x;� r�Z\`ui�f �

� [k]>hW` � ] d ]/f � ] B ]�Z ��]/]ef Z7[^]e_a]	Z �$i��D`nf;h^_�i~o f^i�Zj` x � rSZj`ni{f z ] � [kr~f^`b_ z _,`u_�Z\[kr�ZPr�_ Z7r�Z\]� B r�_a]Uh z ] � [kr~f^`b_ z
c^d iSmg`bhW]U_@r�f r c^c^t ` � r�Zj`ni{f ��`nZ\[ r tut i�o)Z\[^]P`ufWoIi djz rSZ7`ni�f r B i�v^Z `yZ7_ xkt ]� h^]e_ �+d ` c Zji d _���`nZ7[ ]Ur � [ f;i�Z\` x�� r�Z\`ui~f �w] � } � �
� r tnt ZjioB,D<E,D4F�GIHOJ�� � ��f	Z\[^]#i�Zj[^] d [kr�f;h � r�f ]/m~]/f{Z  B r~_\]eh z ] � [;r�f^`b_ z Zj] tut _�Z7[^]�r c^c^t ` � r�Zj`ni{f	��[krSZ � [kr~f^}~]/_)[krSm~]
i �/� v dad ]eh,Z\i�`nZ7_ x;t ]� hW]U_ �/d ` c Z7i d _�_\`uf � ] Zj[^] t r{_ Z-f;i�Z\` x�� r�Z\`ui~f � � [;]0r~hWm�r�f{Z+r�}~]0i�o�Z7[^] ]/m~]efgZ  B r�_\]eh B r�_\]ehPr c;c^d igr � [`b_ Zj[;rSZ�`no.Zj[^])r c^c^t ` � r�Zj`ni�f � _�`ufgZ\] d ]e_aZ-_ ]�Z�`b_ t r d }~])`nZ9`uf � v d _ t ]/_j_$i�m~] d [;]/r~h���`yZ7[^`uf Z7[^])�~] d f^] t r�fkh,r c^c^t ` � r�Z\`ui~f_a`uf � ]
r tut i�o�Z\[k]0� i d � }{i{]U_9Z\iS�9r d h c^d iSmg`bhW`bf^}#Z\[k]�r c^ckt ` � rSZj`ni{f��`nZ\[P`ufWowi d\z rSZ\`bi�fP`nZ�hWiD]e_9f^i~Z-[krUm~] �

� [k] d ] r d ]@Z � i _\v B Z t ] c i~`nfgZj_�Z\i d ] � i{}�f^`��/]�r B i~vWZ�Z\[k`u_�Z\] d\z `nfki t i{} C � `yZ hki{]U_�f^i�Z d ]�oI] d Zji3[^iS� `nfWowi daz rSZj`ni{f
`b_ � i~fgm~] C ]eh B ]�Z ��]/]efsZ\[k],��] d fk] t r�fkh r c^c^t ` � r�Zj`ni{f�r�fkh `yZ@hWiD]e_8f^i�Z�_ c ] � `yo C Zj[^],owi daz `uf ��[^` � [�`ufWowi daz r�Zj`ni{f `u_
� i~fgm{] C ]Uh � � [^`b_�Z\] daz `uf^i t i~} C `b_-vk_\]ehPi�f t C Z\i � [;r d r � Z\] d `��/] [^iS� r z ] � [kr�f^`b_ z hW]/Z\] daz `uf^]e_���[k]�Z7[^] d `nZ�_\[^i~v t hPi d
_\[^i�v t h�f^i~Z d ] c i d Z�r x;t ]  hW]e_ ��d ` c Z\i d Zji r�f�r ckckt ` � rSZj`bi�f � � [Dvk_/�g`nZ$`b_ c i~_j_a` B t ]�oIi d r�f@]/m{]/f{Z  B r�_\]eh z ] � [kr�f^`b_ z Z7i B ]
r c i tut `uf^} z ] � [kr�f^`b_ z Z\[kr�Z � i�fDm~] C _�_aZjr�Z\] `ufWowi d\z rSZ\`bi�f,Z\i@r�f3r c^ckt ` � r�Z\`ui~f � c^d iSmD`uhW]Uh Zj[kr�Z�`nZ � i~fDm�] C _9`nfWowi daz rSZj`ni{f
r B i�vkZ-i�f t C Z\[ki{_ ] x;t ]� hW]U_ �/d ` c Z\i d _9owi d Z\[^ig_a] ]em~]�fgZ+_�Z\[kr�Z�Z\[^]�r ckckt ` � rSZ\`ui~fP`b_9f^i�Z C ]/Z�rU��r d ]0i�o �

� [k] d ]9`u_ r�` z@c i d Zjr~fgZq`uf^]�� � `n]ef � C `nf�_ Z7r�Zj]� B r�_\]eh z v t Z\` c^t ]��D`nf;} z ] � [kr�fk`b_ z _�Z7[krSZLf^]e]eh^_ � i~fk_\`uh^] d r�Z\`ui~f � � c ] d 
r�Zj`nfk}�_ C _aZj] z _�_\v � [8r�_ � `ufDv��0owv^f � Z\`ui~f8`nf r~f�]/m{]/f{Z  h d `nm{]�f ]efgmD` d i{f z ]/fgZ�u._ C _ Zj] z � r tnt _e��] � � ] c Z\`bi�fk_�r�fkh `nf{Z7] dad v c Z7_ �
� f i d hW] d Zji c^d iUmD`bhW]8r,_ Z7r�Zj]� B r�_\]eh z ] � [;r�f^`b_ z oIi d r c^c;t ` � r�Z\`ui~fk_e�kZ7[^]8i c ] d r�Z\`uf^},_ C _ Zj] z'z vk_aZ)Z d r~fk_ t rSZ7] `nZj_�iS��f
]/m~]/fgZ  B r~_a]eh�mD`u]/�"i�o `nZj_L]efDmg` d i{f z ]/fgZ `ufgZ\i�r�_aZjr�Z\]� B r~_\]eh�mD`u]�� � Y�_$_a[^iS��f@`uf � `n}~v d ])� � � ��Z7[^`b_ � r tnt _ owi d r�_ v B _ Z+r�f�
Z\`br tut C h^` � ] d ]/fgZ��;iU� i~oL`nf^oIi djz r�Z\`ui�f Zj[ d i�v^}~[ Z\[^]8i c ] d rSZ\`bf^}�_ C _ Zj] z � Y�f l ]em�]/fgZ  h d `um�]/f.n��$] B  _\] d m~] d�z v;_ Z)Z\[^]efZ d r�fk_ t r�Z\] Zj[^]�_ Z+rSZj]� B r~_a]ehmD`n]e� i�o�Z\[k] z v t Z\` ckt ]��D`nf;} z ] � [;r�f^`b_ z B r � �,`nf{Z7i#`nZj_-iU��fP]em�]/fgZ  B r�_\]ehP_\] z r�fgZ\` � _�o * � p �

� [k]@Z d r~fk_ t rSZj`bi�f i�o-]em�]/fgZ  B r~_a]Uh _a] z r�fgZj` � _�Z\i _aZjr�Zj]� B r{_a]Uh _ ] z r~fgZ\` � _#r�fkh B r � � _\] d m~]U_�f^i c v djc ig_ ]�]�� � ] c Z
Z\i � i~f^owi djz Z7i	_aZjr�Zj]� B r�_\]eh c i tut `nf^}	`nfgZ\] d oIr � ]/_ � � fsZ7[^`b_0Z7[^]e_a`u_e� `ufk_ Zj]er�h i�o�r �e� ] c Zj`uf^}3Zj[^]�`uf^]�� � `n]ef � `u]e_8i�o�_\v � [
z ] � [kr�f^`u_ z _�r~fkh0`ufgZ\] d o r � ]e_e�U��] � i�fk_\`uh^] d ]�m~]ef{Z  B r�_a]Uh z ] � [kr�f^`u_ z _ Zj[kr�Zqr d ] f^i~Z B v d hW]ef^]eh BgC Zj[k]e_ ]$`nfk]�� � `u]/f � `n]U_ �
� f h^]/m~] t i c `bf^} � � �f@ i{v d }{i~r t `b_,Zji hW]/m{] t i c r z ] � [kr~f^`u_ z Z\[�rSZ r tut iS�-_,oIi d ]�� � `n]ef{Z ckd i c r�}{rSZ7`ni~f i�o#]�m~]efgZ
`ufWoIi djz rSZj`ui�fZ\[ d i�vk}~[Z\[^]0i c ] d r�Z\`uf^}@_ C _aZ\] z r�fkh`uf{Zji#Zj[^]0r c^c^t ` � r�Z\`ui~f �
p>]�r t _ai � i�fk_\`uh^] d i�Z\[k] d ]/m~]/fgZ  B r~_a]eh z ] � [;r�f^`b_ z _ � `uf�Z\[;]9oIi tut i���`uf^}�_\] � Z\`ui~fk_ � ] c^d ]e_\]�fgZ�r�f^i�Zj[^] d ]�m~]ef{Z  B r�_a]Uh

z ] � [kr�f^`u_ z ckd i c i~_\]eh BDC � r�f^}gr �>) �I?Ze o * � p r�fkh8r�_\] z r�fgZj` � r tnt C ]e|gv^`um�r t ]/fgZ z ] � [kr�f^`b_ z �gfkiU��f#r~_pQ,S?D,T4Q�K<M<E:E � p>]
r t _ i,hW`u_ � v;_a_ � � � �VU _\`n}{fkr t _/�kZj[^]8_ Z+r�fkh^r d hP]/m{]/fgZ  B r�_\]ehP]em�]/fgZ  f^i~Z\` x;� r�Zj`ui�f z ] � [kr~f^`b_ z `nf l�� �VU r � `ufDv�� � � [k]e_\]
hW`b_ � vk_j_ `bi�fk_�r d }~vk]�Zj[kr�Z�h^]e_ c `yZ7])Z\[^] oIr � Z�Z\[^]U_a]0r d ] ]/m{]/f{Z  B r�_\]eh z ] � [kr�f;`u_ z _��WZj[^] d ] `u_ d iDi z oIi d ` z�c^d iSm�] z ]�fgZ-`uf
Z\[k]e_\]0`nfgZ\] d o r � ]e_�Z7[krSZ-��] � r~f]�� ckt i~`yZ-��`nZ\[Pi~v d�� � �i@ z ] � [kr�fk`u_ z �

fT��� � j 	�� ����� 	�� 	�� � � � � h � 
� f t `n}�[gZ�i~oqZ\[^]�i B _a] d m�rSZj`bi�fk_ z r�h^]�`nfPZj[^] c^d ]/mD`ui~vk_-_\] � Z\`ui~fk_/� � r�fk}~r �>) �"?Ye o * � p [krUm~]�hW]em~] t i c ]/h3r~f3]�m~]ef{Z  B r�_a]Uh
z ] � [kr�f^`u_ z r~_�r�fr t Z\] d fkr�Z\`um~]�Z\iWB,D?E:D"F�GpH�J�r�fkh K4M<ENE�HOJ � � [k`u_ z ] � [kr�f^` _ z r~hkh d ]U_a_\]e_$Z\[k]���] C c^d i B t ] z _ c i{`nfgZ\]Uh
i~v^Z�`bf0Z\[;] c^d ] � ]ehW`bf^})_ ] � Z\`bi�f � `yZq`u_�]/m{]/f{Z  B r�_\]eh r�fkh f^i�Z z ] z i d C  t ]U_\_ �wfki�Z d ]e|gv^` d `nf^}�Z\[^]9r c^ckt ` � r�Z\`ui~f0Z7i d ]� _ c ] � `yo C
`nZj_�]ef~Z7` d ]0`nfgZj] d ]/_ Z�_\]�Z-��`nZ\[P]Ur � [3|~v;] d C � �

*�P



� �;2(� ��7 -�� � @)r�Z7r � t iS� `bf � Z+rSZj]� � r�_\]eh � i tut `uf^}@r�f;h � d ]/] z�c Z\`um�] � m�]/fgZ��-i~Z\` x;� r�Zj`ui�f � ] � [;r�f^`b_ z _

Kernel

Other ApplicationsHardwareOther Applications

Synchronization
           Point

Hardware

Internet Server Application Internet Server Application

Query Query Response Event Notification

Preemptive Event Notification

Interrupts System Calls
Interrupts System Calls

Kernel

Polling Mechanism

� [k`b_)f^]/� z ] � [kr�f^`b_ z �w��[;` � [>��r�_ fki�Z�}�`um~]/f>rfkr z ] � � i{fk_\`u_aZj_)i�o$Z �$iP_ C _ Zj] z � r tnt _/��S:D4F,ENn 
<D �#�:G"D 
<D4B�GpH�J
r�f;h �"DNG �<D 2:G DNT?D7�<G H�Jg�WZ\[�rSZ c ] d owi daz Z\[;]�owi tnt iS��`nfk}�owv^f � Zj`bi�fk_�u
S<D<FNENn 
<D �#�<G?D 
<D4B�GIH�JNu � [k`u_#_ C _aZ\] z � r tut r tnt iS�-_#r c^d i � ]e_\_8Z\i �/d ]Ur�Z\]Pr�fkh z r�fkr�}{],r~f�`uf{Zj] d ]e_aZ�_\]�Z#��`yZ7[^`uf Z\[k]
��] d fk] t � Y-f3`uf{Zj] d ]e_aZ�_ ]/Z�` _-r@_\]�Z�i~o x;t ]� hW]U_ ��d ` c Z\i d _�r�fkh c r d Zj` � v t r d _aZjr�Zj] � [kr�fk}~]/_-owi d Z7[^] hW]U_ �/d ` c Z\i d _-Z\[kr�Z
Z\[^]0r ckc^t ` � r�Zj`ui�fP`u_9`ufgZ\] d ]e_aZ\]Uh`nf � � i d ]��^r z@ckt ]{�^r�fPr c^c^t ` � rSZ7`ni~f z r C vk_\])Z\[;`u_ � r tnt Z7i�`nf^owi daz Z\[^] i c ] d rSZj`nfk}
_ C _ Zj] z Z\[kr�Z-`yZ-`b_9`nfgZj] d ]e_aZ\]eh`uf B ]e`nf^}#Zji t h,��[k]/f xkt ]� h^]e_ ��d ` c Zji d l � n z r C,B ] d ]er~h,��`nZj[^i~v^Z B t i � �D`uf^} �

�"D�G �4D72?G D�T"D7�:GpHOJ?u � [^`u_ _ C _ Z7] z � r tntLc;d iSmD`uh^]e_0Zj[^] r ckc^t ` � r�Z\`ui~f ��`nZj[sr t `u_ Z i�o xkt ]� h^]/_ ��d ` c Z\i d _0`bfsr c r d Z\` � v t r d
`nf{Zj] d ]U_ Z _\]�Z r t i~fk}3��`yZj[ B `yZ  z r c _0`uh^]/fgZ\`no C `nf^}PZj[^] � [kr�fk}~]e_)Z7iZ\[;]�` d _ Z7r�Z\]U_)Zj[;rSZ [krUm�]@i �/� v djd ]eh _\`nf � ]�Z\[k]
t r�_aZ-`ufgm~i � rSZ7`ni�fPi~o
�?DNG �"D72:G DNT"D �<GIHOJ �

� [k] z ] � [;r�f^`b_ z c^d i c i{_ ]Uh BDC � r�f^}gr �/)^�9?Ye `u_�]/m�]efgZ  B r~_a]eh r�f;h r tnt ]/mD`br�Zj]e_�Z7[^] ��] C _ � r t r B ` t `nZ C � i{f � ] d fk_r~_\_ai � `urSZ7]/h ��`nZ\[>B,D?END"F5GpH�Jr�fkhbK"M<ENE�H�J � �-iS��]/m�] d ��`nZ `u_ _ Zj` tut r3_ c ] � `br t ` �e]eh c i tut `uf^} z ] � [kr�fk`b_ z � � r�fk}{r �>)b�"?Ye
d ] � i{}�f^` ��] Z\[k`u_-r�fkhPr d }{v^] Z\[;rSZ�Zj[k]/` d r ckc^d i{r � [P`b_ c^d ]�ow] d r B t ] Z\i#Zj[k] c^d ]/] z�c Zj`nm{] � � � �VU _\`n}{fkr t _ z ] � [;r�fk`u_ z o * � p
B ] � r~vk_\]
* � _ `u}~fkr t hW] t `nm{] d C `b_9]�� c ]efk_\`nm{] h^vk])Z\i@��] d fk] t ]/fgZ d C r d ]� ]/fgZ d C � ig_ Z+_��
� � c^d ]e] z�c Z7`nm�]0fki�Zj` x;� rSZj`ui�f d ]U|gv^` d ]e_�r t i � �g`uf^} z ] � [kr�f^` _ z �wZj[;rSZ z r C `nfgZ d iWhWv � ] `nf;] � � `u]/f � `n]e_ �/�
� � _ `u}~fkr t _ � r�fkf^i�Z B ]0hW] t `um~] d ]Uh,`uf B rSZ � [^]e_e�
�;� �Ir�_9r � i~fk_\]e|gv^]ef � ] �$r ckc^t ` � r�Z\`ui�f;_ t i~_a]�Zj[k]�r B ` t `yZ C Z7i8_ � [^]ehWv t ]�Z\[^]e` d�d ]U_ c i�f;_a]U_LZji i c ] d rSZj`ufk}8_ C _aZ\] z ]/m�]ef{Z7_/�
� � r�fkh z ] z i d C d ]U|gv^` d ] z ]ef{Z7_�oIi d _aZ\i d `ufk}�]/m�]efgZ-`nfWowi daz rSZj`ni{f3r d ] c^d i c i d Z\`ui~fkr t Z\i�Zj[^]0]/m�]efgZ d r�Zj] �
p [krSZ�Zj[^]e_\]0r d }�v z ]/f{Z+_9` tut v;_ Z d r�Zj] `u_�Zj[;rSZ9Z7[^] � � � �VU _a`u}~f;r t _ z ] � [kr�fk`b_ z `u_9fki�Z�r�fPr c^c^d i c^d `brSZj] z ] � [kr~f^`b_ z

i~f ��[^` � [�Zji B r~_a]r � ] B  _a] d m~] d�� _ z v t Z\` c^t ]��W`nfk}>_ Z d r�Z\]e} C � p [;r�Z#Z\[k`b_ Zj[^]U_ `b_�_a[^iS�-_#`b_�Z7[krSZ@� ] � r�f h^]/m~] t i c r
}~]/fk] d ` � � c^d ]/] z�c Z7`um�]0]/m�]efgZ  f^i�Zj` x;� rSZ7`ni�fP`ufgZ\] d oIr � ] Z\[kr�Z�hWiD]e_9f^i~Z�_ v � ] d o d i z Zj[^]U_ ] t ` z `nZ7r�Z\`bi�fk_ �
� r�f^}~r �>)C�I?Ze ` z#ckt ] z ]efgZ\]eh Zj[k]�` d@z ] � [kr�fk`b_ z `nf!@�`n}{`yZ7r t l�� �VU8� l-fWo i d Zjv^fkr�Z\] t C ��Zj[^] _ai~v d\� ] � iWhW]3i�o Zj[^`u_

i c ] d r�Zj`nf^}P_ C _aZ\] z r�fkh z ] � [kr~f^`b_ z `b_ v^fkrUm�r�` t r B t ] Z7i,v;_�o i d oIv d Z7[^] d ]��Dr z `nfkr�Z\`ui~f ��hW`u_ � v�_a_\`ni{f r�f;h � i z�c r d `b_ai~f �
� d iSm~i~_@r�f;h �.]/m�] d o � P p ` z@c^t ] z ]ef{Z r�f ` z#ckd iSm�]Uh oIi d\z i~o�Z\[k]oQNS?DNT<Q�K4M:E?E z ] � [;r�f^`b_ z `uf � `ufgv � �wZj[^]Pi d `u}�`ufkr t
` z#ckt ] z ]�fgZ7rSZj`ni{f"�$r~_@owi d,� i t r d ` _Eo � p � � � [^]CQNS:DNT4Q�K4M?E?E z ] � [kr~f^`u_ z ` _�f^]Ur dat C ]U|gv^`nm�r t ]�fgZ@oIvkf � Zj`ni{fkr tut C Z\i Z\[k]
`uf{Zj] d oIr � ] ckd i c i{_a]eh B{C � r�fk}~r �>) �"?Ze o � P p r�f;h8_a`uf � ]sQ�S<D,T"Q�K"M<ENE�`b_qrem�r�` t r B t ]$owi d _ Z7vkh C ���$] � i{fk_ `bh^] d Zj[k]sQ�S<D,T"Q�K"M<ENE
z ] � [kr�f^`u_ z `uf`yZ7_ c^t r � ] � p ]0hW`b_ � vk_j_ Z7[^]0hW]/Zjr�` t _9i�o�[kiU� Z\[;] Q,S<D�T4Q5K4M?E:E z ] � [;r�f^`b_ z owv^f � Zj`ni{fk_9`uf � ] � Zj`ui~fP� � � � * �

* j



� f"Z\[;] d ] z r�`ufkhW] d i�o Zj[k`u_,_ ] � Zj`ui�f ��]	hW`b_ � vk_j_�Zj[k] [^`u}�[  t ]em~] t r�_ c ] � Z+_@i�o � r�f^}{r �/)^�9?Ye � _ z ] � [;r�fk`u_ z � r�fkh BDC
` z#ckt ` � r�Z\`ui~f � d iUm~i{_�r�f;h��.]�m~] d�� _iQ,S?DNT"Q�K<M<E?E#` z#ckt ] z ]efgZjr�Zj`ni{f � �

� i d � i z#ckt ]/Z\]/fk]e_j_ �$]-_a[ki�v t h�f^i�Zj]9Zj[kr�ZLp `ufkhWiS�-_ � � ` z�c^t ] z ]/fgZ7_Lr z ] � [kr~f^`u_ z _\` z ` t r d Zji Z\[^]�i{f^] c^d i c i~_a]Uh
BDC � r�f^}gr �/)��9?Ye o * � p � r tnt ]eh l �7r � � i z#ckt ]/Z\`bi�f � i d Zj__n � � � � � �bo *�P � �<* p � � [;`u_ z ] � [;r�f^`b_ z r tut iS�-_9owi d Z\[ d ]Ur�h^_9Zji
hW]� |gv^]ev^] �7r � � i z�c^t ]�Zj`ni{f]em�]/fgZ7_9o d i z r@|{v^]/v^] � r c i d Z ��i�f^]�r�Z�r Zj` z ] � `nf;_ Zj]er�hi�o z v t Zj` c^t ] ]/m{]/f{Z7_�r�Z�r8Zj` z ] � �
Y t Z7[^i�v^}{[�Zj[^`u_9`b_�_\` z ` t r d Zji#Z\[^] z ] � [;r�f^`u_ z(c^d i c i~_\]eh BDC � r~f^}~r �>)��9?Ye `nZ-`u_ ckd ` z r d ` t C `ufgZ\]efkhW]eh�oIi d h^`u_ c rSZ � [^`nfk}
r~_ C f � [ d i{f^i~v;_ �7r � � i z�ckt ]�Zj`ni�fP]em~]/f{Z+_�r z i�f^} z v t Zj` ckt ] �I[^]erUm C �$]�`u}~[gZ �$Z\[ d ]er�h;_ �
w v���vHu � �*~���� ���	� ��� 	 	 x�~�����
 �*|(��
QNS:DNT"Q�K"M?E?E�`u_Pr z ] � [kr�f^`b_ z m{] d C _ ` z ` t r d Zji K"M?E?E H�JD��[kiU��]/m~] d `yZ d ] z ] z B ] d _�Z\[^] _a]/Zi�o x;t ]� hW]e_ ��d ` c Z\i d _,r~f
r ckc^t ` � r�Zj`ui�f`u_9`ufgZ\] d ]e_aZ\]Uh�`uf,`ufk_\`uh^]�Zj[^] �~] d f^] t �Wf^i~Z d ]/|gv^` d `nf^}�`nZ9Z\i B ] d ] c ]er�Zj]eh t C d ]� _ c ] � ` x ]Uh,r~_9��`yZj[ B,D?END4F�GpH�J
r�f;hWK"M<E:E�H�J � Y�_�hW] c ` � Z\]eh,`uf � `u}�v d ]�� � l �W��[^]/fPr�fPr c;c^t ` � r�Z\`bi�fi c ]/fk_fQ,S<D,T"Q�K<M<E?E8`nZ z r C � d `yZj] B�G�
 ��F'G K"M<E:E �NS
d ] � i d h^_8Z\i Z\[k] d ]e_\v t Zj`nfk} xkt ],hk]e_ ��d ` c Zji d � Z\[Dvk_ B v^` t hW`nfk} v c r xkt ]� hW]U_ ��d ` c Z\i d `ufgZ\] d ]e_ Z�_\]�Z � Y _ c ] � `br t �5M"F5G"E�H�J
� r tnt � � `n}{v d ]�� � l � t `uf^]���� ������[k` � [ d ]e_\] z B t ]e_ K"M<E:E�H�JD��`u_0v;_a]Uh	Zji |gv^] d C Zj[^]@i c ] d rSZ\`bf^}3_ C _ Zj] z r B i{vWZ�Zj[^] _ Z7r�Zj]
i�o x;t ]� hW]U_ ��d ` c Z\i d _8`nf�Z\[^],`nfgZj] d ]e_ Z@_ ]/Z�r~_\_\i � `brSZ\]Uh ��`nZ\[sZj[k] c r d Zj` � v t r d QNS?DNT"Q5K4M:E?E xkt ]� h^]/_ ��d ` c Z\i d � � f ]e_a_\]/f � ]~�QNS:DNT"Q�K"M?E?E c ] d owi d\z _-Z\[^]8_\r z ]0owvkf � Z7`ni~fkr t `yZ C r~_ K4M<E:E�HOJ B vWZ���`nZ\[PZj[^] r c;c^t ` � r�Zj`ui�f � _ xkt ]� h^]U_ ��d ` c Z\i d `nfgZj] d ]U_ Z)_a]/Z
B ]/`ufk} d ] z ] z B ] d ]eh BgC Z\[k]0i c ] d r�Z\`uf^}@_ C _aZ\] z B ]�Z ��]/]/fP|gv^] d `u]e_ BDC Z7[^]0r c^c^t ` � r�Zj`ni{f �Q,S?D,T4Q�K4M<E:E�r{_Li d `n}~`uf;r tnt C ` z�c^t ] z ]ef{Zj]eh�`bf � i t r d `b_ r�_�r�f ` z�c^d iSm�] z ]/fgZ Zji K4M:E?E�HOJ �Ir K"M?E?E H�J z ] � [kr�fk`u_ z Z\[kr�Z
d ] z ] z B ] d _�Z7[^]9`nfgZ\] d ]U_ Z _a]�Z B ]�Z ��]/]/f�|gv^] d `n]U_ ����Zj[^i~v^}~[#`nZ `u_ _aZ\` tut r _ Z+rSZj]� B r{_ ]Uh z ] � [�r�f^`b_ z � ��iS�$]/m~] d �<Q�S<D,T"Q�K"M<ENE
r~_�` z�c^t ] z ]/fgZj]eh BDC � d iSm�i{_9r~fkh �.]/m�] d `nf � `ufDv���`b_�r~f�]em~]/fgZ  B r~_a]Uh z ] � [kr~f^`b_ z ��[k]/fPr c^c^t `b]/h Z7i xkt ]� h^]e_ �/d ` c Zji d _
owi d _\i � ��]�Z+_��w��[^` � [`u_�_\v�� � `u]/fgZ�owi d i~v d�c v djc ig_ ]U_ � � � f,Zj[^`b_�Zj[^]U_ `b_/�k`nfgZ\] d ]U_ Z-`uf�Zj[^]RQ,S?D,T4Q�K<M<E:E z ] � [kr~f^`u_ z _aZ\] z _o d i z Z\[^]0oIr � Z-Zj[kr�Z�`yZ�` _-r~f r c^c;d i �W` z r�Zj`ni{f3i�o Z\[k] z ] � [kr�fk`b_ z c;d i c ig_ ]eh BDC � r�f^}{r �R)��9?+e r�fkhZj[kr�Z�`yZ�[;r~_ B ]/]ef
_\[^iS��f,Zji B ]0r d }~v;r B t C Z\[;] z ig_ Z-]�� � `u]�fgZ z v t Zj` c^t ]��W`uf^} z ] � [kr�f^`b_ z owi d v;_a]0`uf,��] B  _\] d m�] d _;o � P p �
p>] _\r C Z\[kr�Z Q,S<D,T4Q�K4M<ENE3`u_8r�f r c^ckd i �W` z r�Z\`ui~f i�o � r�f^}gr �/);�9?Ze � _ z ] � [kr�f^` _ z B ] � r~vk_\]@i�o�Zj[^] h^]�Z+r�` t _0i~o9`nZj_

` z#ckt ] z ]�fgZ7rSZj`ni{f � QNS?D,T4Q�K4M<E:E#r�_�` z�c^t ] z ]�fgZ7]/h B{C � d iSm~ig_$r~fkh �.]/m�] d _ � r~fk_$Z\[^])i B �a] � Z7_ B ] t i~fk}�`nfk} Zji#r�f,`bf~Z7] d ]e_aZ
_\]�Z�Zji�_\]/] `no r B `nZ [kr�_ B ]e]/f	_\]�Z)`nfkh^` � rSZj`uf^}@Z7[krSZ r�f ]em�]/fgZ)[kr~_�i �e� v d\d ]UhPowi d Z\[kr�Z�i B �a] � Z � � o Zj[k] B `uZ)`u_�_a]/Ze��Z\[^]ef
Z\[k]ml c i tnt n>owv^f � Z\`ui~f �w`ufk_\`uh^]PZ\[^]P�~] d f;] t � c r d Z\` � v t r d Zji Zj[kr�Z x;t ]� hW]U_ �/d ` c Z\i d `u_ � r tut ]Uh �9r�f;h�Zj[k`u_ � r tb� v t rSZ\]U_�Z\[k]
xkt ]� hW]e_ �+d ` c Z\i d _ Z+rSZj] Z7i B ] d ] c i d Zj]eh B r � �>Zji3Z7[^]r c^c^t ` � r�Zj`ni{f � � `uf � ] Z7[^`u_8` z#ckt ] z ]efgZjr�Zj`ni{f c ] d owi daz _#r l c i tut n
� r tnt i{f t C `yoqr�f]/m�]ef{Z�[kr{_�i �e� v d\d ]Uh �DZ\[k])iSm{] d [k]er~h,i�o c i~Z\]ef{Zj`ur tnt C Z7[^i�vk_jr�fkhk_$i~o � r tut _$Z7i l c i tut n `b_�rUm�i~`bhW]Uh �Iv^f t `n�~]B,D:E:D"F5GIHOJ r~fkhLK<M<E?E H�J���[k` � [3r t ��r C _Tl c i tut n � �
Y z i d ]Pr ckc^d i c^d `br�Zj]` z�c^t ] z ]/fgZjr�Z\`ui~f �$i�v t h z r�`uf{Z7r�`uf r t `u_ Z�i~o)r tut ]/m~]/fgZj_e� i d i~o)r tut9xkt ]� hW]e_ �+d ` c Zji d _#Z\[kr�Z

[kr{hs]/m�]efgZj_ c ]efkhW`uf^} r�fkhsZj[^`u_ t `u_aZe�Lr~fkhsi~f t C Z\[k`u_ t `b_aZe� ��i~v t h B ],_ � r�fkf^]ehs`ufsZ7[^] ckd i � ]U_\_\`nfk} i�o�r |{vk] d C o d i z
Z\[k]�r c^ckt ` � rSZ7`ui�f � � [^`b_0`u_ [^iS� � r�f^}{r �>)b�I?Ze ` z�c^t ] z ]/fgZ�Zj[^]/` d z ] � [�r�f^`b_ z r�f;h Z7[^`b_ rUm�i~`bh^_ Z7[^] fk]/]/h>Z7i � [^] � �
Z\[k] �;r�}{_0i�o�]/m~] d C xkt ]� hW]e_ ��d ` c Zji d � � [;`u_ hW` � ] d ]/f � ] `uf ` z@c^t ] z ]ef{Z7rSZ7`ni�fsi~o9Z\[^]U_a] z ] � [;r�fk`b_ z _ t ]er~h^_�vk_0Zji d ]�oI] dZ\iAQ�S<D,T4Q5K"M<ENE,r�_)r�f	r c^c^d i �D` z rSZ7`ni�f	i�o � r�fk}{r �R)��"?Ye � _ z ] � [;r�f^`b_ z � �-iS�$]em�] d ��i~v d ]�� c ] d `u]/f � ]���`nZj[dQ�S<D,T"Q�K"M<ENE
t ]er�h;_9vk_9Z\i B ] t `n]em~])Z7[krSZ�Z7[^] ]�� ] � Z-i~o�Zj[^`b_�` z�c^t ] z ]ef{Z7r�Zj`ni{f`b_a_\v^]0`b_9f^]/} t `u}�` B t ] �

fT� � � � ����� � h  � 	 � �
� [^] _aZjr�fkhkr d hP]/m~]/fgZ  f^i�Z7` x�� rSZ7`ni~f3`nfgZ\] d oIr � ] r~fkh z ] � [;r�fk`u_ z owi{v^fkhP`uf � `ufDv�� � r�fkh3l�� �VU _ C _ Zj] z _-`uf3}�]ef^] d r t �9`u_
Z\[k] � � � �VU � `b}�fkr t _9`ufgZ\] d o r � ] r{_�_ c ] � ` x ]eh BgC Zj[^] � � � �VU � * B _ Z7r�fkh^r d h o � * p � � `u}�fkr t _9��] d ]0hk]�m~] t i c ]Uh Zji ckd iSmD`uh^]
r�fs`uf{Zj] dad v c Z  t `n�{]@]/fDmD` d i~f z ]/fgZ�o i d vk_a] d8c^d i � ]U_\_\]/_ o � � ��� +Mp � � [^] z i~Z\`um�r�Z\`ui~f B ]/[k`nfkh>Z7[^]�h^]/m�] t i c^z ]/fgZ i�o�Zj[^`u_`uf{Zj] d oIr � ]@`b_)Z7i ckd i�mg`uhk]�r z ]er~fk_)oIi d r c^c^t ` � r�Zj`ni�f�_)Z\i B ]�`nfkowi d\z ]Uh i�o�]�� � ] c Zj`ni{fkr t � i�f;h^`yZj`ni{fk_ �I_\v � [sr�_ � [kr~f^}�]e_
`ufsZaZ C _ Z7r�Zj] � o � �Ip � ��iS� ]/m{] d � `yZ `b_8f^i�Z8`ufgZ\]efkhW]ehsZ\i B ] vk_\]ehsr{_0Zj[k] c^d ` z r d C z ]er�f;_ BDC ��[k` � [�r�f�r c^c^t ` � rSZj`ni{f�w]U_ c ] � `ur tnt C r t r d }�]� _ � r t ]~� �7r � `nfgZj]/fk_\`nm{] i~f^] � t ]Ur d f;_�r B i~vWZ � [kr�f^}~]U_9`nfP`nZj_�]ef{mD` d i�f z ]/f{Z �
w v��1vHu �c|2�P��
 z(����
 �L|(���
� `u}~fkr t _�r d ]@f^i~Z\` x;� r�Z\`ui~fk_�i�o�]em~]ef{Z7_0��`nZ\[^`uf>Zj[^]@i c ] d r�Z\`uf^} _ C _aZ\] z ����[^` � [ r d ] hW] t `um�] d ]Uh	ZjiPZ\[^] r c^c^t ` � r�Zj`ni�fsmg`br
Z\[k],`ufgZj] d oIr � ]h^] x f^]Uh BDC Z\[k] � � � �VU _aZjr�f;h^r d h^_ � � `u}~fkr t _�r d ]�Z C c ` � r tnt C hW] t `um�] d ]eh Z\i r�f r c^c^t ` � r�Z\`ui~f�Z\[ d i�v^}{[
Z\[k]0`nfgm~i � r�Zj`ui�fPi�o r#_a`n}{fkr t  [;r�fkh t ] d owvkf � Z7`ni~f �k_ c ] � ` x ]eh�Zji8Z7[^] i c ] d r�Z\`uf^}@_ C _aZ\] z ��`yZ7[,Z\[^] B.� �?n4F�G���M:� H�J _ C _ Zj] z
� r tnt o � + � * p � Y�f r c^ckt ` � r�Z\`ui�f z r C d ]/}�`b_aZ\] d r _\`n}�f;r t o i d ]Ur � [ _a`u}~f;r t Z C c ]	hW] x f^]eh B{C Z\[k] i c ] d rSZ\`ufk} _ C _ Zj] z�w��`nZ7[	Zj[^]�]�� � ] c Z\`ui~f>i�o � � h Y � ���"r�fkh � � h � � � � � � ��f � ]8[�r�fkh t ] d _ [krUm�] B ]/]ef d ]/}~`b_aZ\] d ]eh ��r�f r c^c^t ` � rSZ7`ni~f v�_ ]e_

* +



� �;2(� ��7 -��  ��v^Z t `nf^]0i�oqrWQNS<D�T4Q5K"M<E:E  � r~_\]/hp ] B  � ] d m�] d
� ���������	��
��	�
���������������
	���������������	���	���	������ ���!��������"���	��

������@"��� �!��	������������ e	f	g�#�b�c�e�# / ��P��H-� ������@"���$���� "!������� $CY������:& X�&R��X i -% ������@"��� �!��	������*;� U-& ���	�<;�
	,�#����CKX�-) ���	��	���� �!��	��CL!� ����D4�M	M ���	������ "!����DO	O�&R3�#�2�����2�7:-* ���	�K��-14 ���>=	!�������?�@��	�
$��!��*A����>��!
��	���� 	�>����(B��!������"������!��"�>���9 ��!	��AC���!	��A����D4"E�E�EF7�-� � %������:4��	!	�*A.&$E�E	E97�-�#�
�������	���H4���!	��A.&$E�E�E978-� �� % ���BJ��	������
����B���	�	���������K���L�	��
������	?���
��	���� 	�����	?B!��NM�M6��!	�*A.O	O+�	�� & �*;� E`���$CL��!	�*AU-)�*;" UEZ���	���	���<C\�3�d	d�J�b.-� ) (	���*�	�84F�	���� "!����'&)5���;� .&G�������	!��D4�������@"���> �!��	������7�7�-� *� 1 (�V������W4*X�7<Y� 4 ����1�,����*@	����]�@�����^U&I���	���������	�>���6;��	!�@����	
���@��$���� 9 �� E`�� "#��	���"�<C<;�
�,"#����.-��� ��!������84R�	���� �!	���D& �	\�#�\�3�d�d.&)5	�� K78-� ��#� ��� / �*�����B�*V����*A�"!��>����(���!��	����������!����������% ���W46�	���	�Zk��.E`�����	��������5>\�3�d�d�J*b�7 Y� & ����(�#���!	�*ALC$
������� 	�:4���!	�*AU&E�E�E97�-�#) �	�<2���?������	���K���	�����	���������>�"��(�����������	���	������ 	��!��B�����* ��;� UEZ���>C����(�#	��!��*A.-�#1 ��;� UE[���	��������C>\�3�d�d�J*b�
h\�3�d�d�3�c	Q -��4 (��������846�	���� �!	������� & 5��*;� U&R�"���	�	!��:4�������@"���� "!���������7�78-��9 a	a*;�
�,�#����U-%#� i% �%B� ����\	������!���;�
� � 	��!� 	����
��	�
�������!��"�>!���!���V���������������	���������* 	��!������	�%#% ��!��j4���C�X�-_��l�;�
�,�#�����a�X�-)a	a���7<Y% & �*�j49�����	�����.EZ�	���	���	����5>\�3�d�d�J�b�7%B) ��!�#��	��
���#�
�������!��'4*��7:-%#* �*�j49�����	�����.EZ�	���	���	����5>\�3�d�d"3�c	Q�7%B1 ��!�#�(	�������	#�
�������!��D4*��7�-%#4 i%#9 i

 �'�������*;"A* ">$D"�* �85�@;* J�
1 ������@;* ��C$'��1 1���
"4���'�A$'1�1����"�",*;"�"����"A"����.� $'"A���%2 �����-5�@;!���1 �
������
����*;����">$'��-�
@;/$'��/1 ��5��:*;� ���I$%�A�/$'"�
;�
�, �	� "�����* � C�"��.E

���



Z\[k]8B.� �,K 
"M<F�m�n4BB6IH�JEo � + � * p _ C _ Zj] z � r tnt Z7i�_ c ] � `yo C ��[k` � [	_\`u}~fkr t [kr�fkh t ] d _ z r C i d)z r C f^i�Z B ] `ufDm�i~�~]eh BgC Z\[k]
i c ] d r�Zj`nf^}�_ C _aZ\] z � Zj[^i{_\]�Z\[;r�Z z r C f^i�Z B ] hW] t `um~] d ]ehr d ] � i~fk_\`uh^] d ]Uh l B t i � �{]eh�n � � � o�r#_a`u}�f�r t `u_�f^i~Z B t i � �~]Uh �DZ\[k]
i c ] d r�Zj`nf^} _ C _ Zj] z�z r C ckd ]/] z�c Z9Zj[k] r c^c^t ` � r�Zj`ni{fr~fkh`nfDm�i{��] Z\[^] � i djd ]e_ c i~fkhW`uf^}@_\`n}{fkr t [kr~fkh t ] d r�Z�r�f C Zj` z ] �p [^]ef,r _\`u}~fkr t [kr~fkh t ] d `u_�`ufDm�i~��]Uh �DZ\[k])_\]�Z9i�o B t i � �~]/h,_a`u}~f;r t _ � [kr�f^}~]U_LZ7i�Zj[^])_\]�Z�r~_\_ai � `urSZ7]eh��9`nZj[ Zj[^])_\`u}�fkr t
[kr~fkh t ] d ��[^]/f `nZ��9r~_ d ]e}~`b_ Z7] d ]eh � m{`brAB(� �"n"F�G'��M7�pH�J ��o * p � � [k] z iWhW` x;� rSZj`ui�f i�oLZ\[k]8_\]�Z�i~o B t i � �{]/h	_\`u}�fkr t _�v c i{f
`ufgm~i � r�Zj`ni�f i~o9r3_a`n}{fkr t  [kr~fkh t ] d ` _ f^] � ]e_j_ar d C Z\i rUm�i~`bh r d B `yZ d r d ` t C hW]/] c f^]e_aZ\`uf^}Pi�o�_a`u}�f�r t _0Z\[kr�Z � i�v t h d ]U_ v t Z�`uf
_aZjr � �,iUm~] d �kiS�-_ � � v d Zj[^] d\z i d ]~�Wv^f t ]e_j_�Z7[^] d ]0`u_�r z ]er~fk_�oIi d Z7[^]0r c^ckt ` � r�Z\`ui�fZ\i hW`b_ar B t ]�r�fkh]/fkr B t ] c^d ]/] z�c Z\`ui~f �
Z\[k] d ]�`b_ t `yZjZ t ]-Zj[k])r c^ckt ` � rSZj`ni{f � r~f�hWi�Zji8hW]Ur t ��`yZj[ Zj[^] � i~f � v d\d ]/f � C `u_j_avk]e_ d r�`b_\]eh BDC Z\[^] c^d ]/] z�c Z7`um�]�`ufDm~i � rSZj`ni{f
i�oq`nZj_�_\`n}{fkr t  [kr~fkh t `nfk} � iWhW]0]�� � ] c Z�Zji z r��~]�_ C _ Zj] z6� r tut _�Z\i � [kr�fk}�] Z\[^]�_\]+Z-i~o B t i � ��]ehP_a`u}~fkr t _ �
� i~fk_\]e|gv^]ef~Z t C �^Zj[^`b_-`uf{Zj] d o r � ]�Z C c ` � r tnt C f^] � ]e_a_\`nZjr�Zj]e_�r@_ C _ Z7] z'� r tnt B ] z r�hk]0]er � [PZj` z ]�r�_ `u}~fkr t `u_�hW] t `um~] d ]eh �

� [^]U_a]�_ C _aZ\] z � r tut _�` z#c i~_\]�] �DZ d r-i�m�] d [^]Ur�h _\`uf � ]$]er � [8�~] d f^] t ]ef{Z d C d ]e|gv^` d ]U_.Zj[^]���] d f^] t Zji z iWhW`yo C Z7[^] ckd i � ]e_a_\i d � _
c^d i�Z\] � Z7`ni~f t ]em~] t �;_jrUm~]�r~fkh d ]U_ Z7i d ] r c^c^t ` � r�Zj`ni{f � i�fgZj]��DZ�_aZ7rSZj] r�f;h c ] d owi daz m�r d `ui�vk_ � [^] � �W_�owi d `nZ7_�iU��f _\] � v d `nZ C �
� [^] }~i{r t i�o � � �i@ `b_�Z\i d ]UhWv � ]�Zj[^] fDv z B ] d i~o���] d fk] t ]/fgZ d `u]e_ d ]e|gv^` d ]eh`ufr c^d ]�] z@c Z\`um~] ]/m~]/fgZ�fki�Zj` x � r�Zj`ni{fr~fkh
hW] t `um~] d C `ufgZ\] d o r � ] BDC r z i d Z\`��/`uf^}PZ\[k]@iUm~] d [^]er�h>i~o9r c^d ]/] z#c Z\`um~]@]/m~]/fgZ  f^i�Z7` x�� rSZj`ui~f>iSm{] d0z v t Zj` c^t ]�]/m{]/f{Z7_ � p>]
f^iS� hW] z i~f;_ Z d r�Zj]0[^iS�Gr�fkh��[ C Zj[^`b_9iSm~] d [k]er~h`u_9`uf � v d\d ]eh BDC � � � �VU _ `u}~fkr t _9`uf � `ufgv � �

� o.Zj[^]0_a]/Z-i�o B t i � �~]Uh,_\`u}�fkr t _ � [kr�fk}~] v c i~f`nfDm�i � r�Z\`ui�fPi�o r8_\`n}{fkr t  [;r�fkh t ] d �^`nZ9`b_ z i{_ Z t `u�~] t C Z7[krSZ�Zj[^] � [kr�fk}~]`b_�Zj] z@c i d r d C oIi d Z7[^]0hWv d rSZ7`ni�fPi�o�Z\[k]0]��D] � v^Zj`ui�fPi�o�Z\[k]0_\`n}~fkr t  [;r�fkh t ] d � �-iS��]/m�] d �DZ7[^] i c ] d r�Z\`uf^}@_ C _aZ\] z � r~f^f^i~Z
hW]/Z\] djz `nfk]0��[^]�Z7[^] d i d f^i�Z)r�f r c^c^t ` � r�Zj`ni{fP`u_ d v^f^fk`nf^} r@_\`u}�fkr t  [kr�fkh t ] d r�fkh[^]ef � ] z vk_ Z B ] Z7i t h,]�� c^t ` � `nZ t C Z\[kr�Z
r _\`n}~f;r t  [;r�f;h t ] d [kr�_�Z\] d\z `ufkrSZ7]eh � � [k`u_�`u_)r �/� i z@c^t `u_\[^]UhZj[ d i~v^}~[	r _ C _aZ\] z � r tut�z r�hk]�v c i�f � i z�ckt ]�Zj`ni�f	i�o Z\[k]
_\`n}�f;r t  [kr�fkh t ] d � p [^]efPr~f3r c^c^t ` � rSZ7`ni~f]efgZ\] d _9Zj[^]0�~] d f^] t Zji d ]e_\]�Z�Zj[^]�_a]/Z�i�o B t i � �{]ehP_\`n}�f;r t _/�^`nZ�}�`um~]U_9Z\[k]0�~] d f^] t
Z\[k]0i ckc i d Z\v^f;`yZ C Zji hW] t `um�] d Z7[^] f^]��DZ�_\`n}~f;r t �I`yoq`nZ-`u_-r tnt i�� ]Uh�Zji BgC Z\[^]�r c^c^t ` � r�Z\`ui~f � _9f;]��G_\`u}�f;r t.z r~_a� � �
w v��1v[w � ~ 
 zS� ��| ��~ ��|(�P��
kzH��
 ��� ����� � � � �
p>],f^i�� hW]e_ ��d ` B ]_\i z ]r~hWm�r�f � ]eh ow]er�Z\v d ]/_#i�o�_\`u}�fkr t _#`nf � `ufDv�� z r��D`nf^} Z\[k] z _\`n}{fkr t _ z i d ]P_av^`nZjr B t ]�owi d xkt ]�
hW]U_ �/d ` c Zji d)z r�f�r�}~] z ]/f{Z `uf	�$] B  _\] d m{] d _ � � [^]U_a]8ow]er�Zjv d ]e_ r d ]8v;_avkr tnt C d ]/ow] d\d ]Uh3Z\iPr�_al � ]er t  � ` z ] � `n}{fkr t _7n � � �
_\`n}�f;r t _ ��hW] x f^]eh BgC Z7[^] � � � �VU � * B _aZjr�f�h^r d h o � * p � � [^]9vk_a]9i~okZ\[k]e_\]$ow]Ur�Zjv d ]U_�`b_qhk] z i�fk_aZ d rSZ7]/h#`nfRK?XNX<G:GNK<S o � P � �Ip �K?XNX<G:G:K<S `u_-r��$] B  r �/� ] t ] d rSZ7i d �kr�_a` z�ckt ]0� ] B  _\] d m~] d v;_a]Uh�Zji@[kr�f;h t ] d ]e|gv^]U_ Z7_9owi d _ Z7r�Z\` � �$] B  c r�}~]U_/�^[;r�f;hW`uf^}  i �i�Zj[^] d�d ]/|gv^]U_ Z7_9Z\i@r z i d ] d i B v;_ Z�_\] d m~] d _\v � [3r~_�Y c r � [^]^o �~� p �
� � _\`n}�f�r t _ c;d iSmD`uh^] r�fr t Z7] d f;r�Z\`um~] z ] � [kr�f^`u_ z owi d r�fr ckckt ` � rSZ\`ui~f,Z\i d ] � ]/`um~] _\`n}�f;r t _ � � [^] B.� �?G��	m(D:S 5 n��'GpH�J

_ C _ Zj] z � r tut o lMp r tut iS�-_ r�f>r c^c^t ` � r�Zj`ni~f	Zji c i tut Zj[^]#��] d f^] t � _ _a`u}�fkr t |{vk]/v^]8oIi d _\`n}�f;r t _)r�f;h d ] � ]/`um~]8Z\[^] z ��`yZj[^i~v^Z
r ckd ]e] z�c Z7`nm~]�_\`u}�fkr t  [kr�fkh t ] d `ufDm�i � r�Z\`ui�f � � ]�Z d `u]/mD`uf^}3_a`u}�fkr t _ `uf	Zj[^`b_ z r~f^f^] d h^ig]U_ f^i�Z r�� ] � Z0Z\[^]���] d fk] t  ]ef~Z d C
iSm~] d [^]Ur~h>_a`uf � ]��$] z vk_aZ0_aZ\` tut z r��~]�r�~] d f^] t  ]/f{Z d C c ] d _a`u}�fkr t � �-iS��]/m�] d �.`yZ z r��{]/_)Z\[;]#r c^c^t ` � r�Z\`ui~f _\i z ]/��[kr�Z
]er~_a`u] d Zji � d `yZj]3_a`uf � ],Z7[^`u_ z ]/Z\[^iWh ] t ` z `ufkr�Zj]e_ c^d ]/] z�c Z7`ui�f r~fkh�Z\[Dvk_e� ] t ` z `uf;r�Z\]e_#Zj[^]3r~_\_ai � `brSZ7]eh � i�f � v djd ]ef � C
`b_\_\v^]e_ � � [k] K:X:X<G?G,K"S ��] B  r �e� ] t ] d rSZ7i d vk_\]e_0Zj[^`b_�_ C _ Z7] z � r tut `ufk_ Zj]er{h i~o c^d ]e] z�c Zj`nm�],_a`u}�fkr t  [kr�fkh t ] d _ o i d Z\[k]e_\]
d ]/r~_\i�fk_ �
Y-fki�Zj[k] d _a`u}~fk` x;� r�fgZ oI]erSZjv d ]#i�o � � _\`u}�fkr t _ `uf �.`nfgv � `b_)Z\[�rSZ�_a`u}~fkr t `uhW]efgZ\` x ] d _ f^i�Z d ]e_\] d m{]eh BDC Zj[^] � � � �VU

_aZjr�f;h^r d h z r C B ] B i~vkfkh Zji xkt ]� hW]U_ �/d ` c Zji d _ �ImD`urr,_ c ] � `br t �5M4F'G4E�HOJ � r tut � � �-f � ]@r x;t ]� hW]U_ �/d ` c Z7i d `u_ B i�v^f;h Zji
r�f � � _ `u}~fkr t �Lr _ Z7r�Z\] � [kr�f;}�]�i{f Z\[;rSZ x;t ]� hW]U_ �/d ` c Z7i d Z d `u}�}{] d _8Zj[krSZ@_a`u}�f;r t � � [k],��] d f^] t Z7[^]/f�h^] t `nm{] d _ Z7i Z\[k]
r ckc^t ` � r�Zj`ui�f@Z7[^]�]U|~v;`nm�r t ]/fgZ9i�o�r B5G
�(F5G K4M?E?E �:S�hW]e_ ��d ` B `nf^} Z\[^])_ Z7r�Zj]�i�o Zj[k] xkt ]� hW]U_ �/d ` c Zji d ��[k]/f `nZ9h^] t `nm�] d _ Z\[k]
_\`n}�f;r t � � [;`u_ B `uf;hW`uf^}8`u_ z ]er~f{Z�Z\i B ]�vk_\]eh,r�_9r�owi daz i~o.`nfgZj] d ]e_ Z-_a]�Z+_��W��[^] d ] z v t Z\` c^t ] x;t ]� hW]U_ �/d ` c Z\i d _9r d ] B i~vkfkh
Z\i#Zj[^]0_\r z ]0_a`n}{fkr t fgv z B ] d Z7[krSZ-`bhW]ef{Zj` x ]e_�Z\[k])`ufgZ\] d ]U_ Z�_ ]/Z ��� v d Zj[k] daz i d ]~�W��[^]ef,Zj[krSZ�_\`n}~fkr t `b_�hW] t `um�] d ]eh�Z\i#Z\[k]r ckc^t ` � r�Zj`ui�f	`nZ `u_ hW] t `um~] d ]eh	��`yZj[ rh^rSZ+r� _ Z d v � Zjv d ]#h^]e_ ��d ` B `ufk},��[krSZ xkt ]� hk]/_ ��d ` c Zji d `u_ r�� ] � Zj]Uh r�f;h ��[kr�Z)]em�]/fgZj_
i �/� v dad ]eh,i~fZ\[;r�Z xkt ]0h^]/_ ��d ` c Z\i d �I] � } � � xkt ]  hW]e_ ��d ` c Z7i d [�r�_ B ]/]/f z r�hW] d ]er{h^r B t ] � �
w v��1v�� �c� 
iz 
i�*|Hz(|S{��&�	�E� |(�P��
iz(�I� ��
i�\~���
 }1}*zH|(� 
k{L|(�P�*�
� `u}~fkr t _0��] d ]�r�h^h^]eh>Z\i l�� �VU Zji c^d i�mg` hW] r z ] � [kr~f^`u_ z o i d `ufWoIi djz `nf^} r c^c^t ` � r�Z\`ui~f;_0i�o�]�� � ] c Z\`ui~f;r t$� i{fkhW`nZj`ui�fk_
r�f;h	f^i~Z�r~_0r c^d ` z r d C z ]er�f;_ i�o � i z@z v;f^` � rSZ\`ui~f;_ B ]/Z �$]e]/f Z\[k]���] d fk] t r�fkh r ckckt ` � rSZ\`ui~fk_^o � �"p � Y�_ `ufgZ\] d ]e_aZ�[kr�_
} d iS��f,`uf,hW]em~] t i c `nf;} z i d ])_\i c [k`u_aZ\` � r�Z\]ehr c^ckt ` � r�Z\`ui~fk_ z r��g`bf^}8v;_ ] i�o�]em�]/fgZ�f^i�Z7` x;� rSZj`ni{f�i{f,r d ]e}�v t r d B r�_\`u_e�DZ\[k]
_\[^i d Z � i z `nf^}{_ i�o�Z\[^`b_ `uf{Zj] d o r � ]9[�rem~] B ] � i z ]�r c^c r d ]/f{ZMo � � p � � [^] d ]�r d ]�_\]/m�] d r t `u_j_ v;]/_qZj[kr�Z [kr z#c ] d Z7[^]�_\v^`yZ7r B ` t `yZ C
i�o _ `u}~f;r t _�owi d vk_\]0`nf t r d }{]� _ � r t ] � fgZj] d f^]�Z�_\] d m�] d r c^c^t ` � r�Z\`ui~f;_Ou

� �-f t C i~f^]�_ `b}�fkr t;� r�f B ]�hW] t `nm~] d ]eh@rSZ9r)Z\` z ] �IhWvk]�Z\i0Zj[^]�hW] x fk`nZ\`ui~f@i�o Z\[^]�_\`u}�fkr t  [kr�fkh t ] d `nfgZj] d oIr � ] � � � [Dvk_/�
hW] t `nm~] d `nf^} z v t Zj` c^t ]�_a`u}�fkr t _ d ]U|{vk` d ]e_0Zj[;rSZ Zj[^]���] d f^] t B ]�]/fgZ\] d ]eh>Z7i d ]�Z d `n]em~] ]Ur � [ _\`n}�f;r t � ��f Z7[^] i�Zj[k] d

� *



[kr�fkh ��Z\[^]iB5D<END4F�GIH�J{��K<M<E:E�H�J�r�f�hRQNS?D,T4Q�K4M?E?E z ] � [kr�f^`b_ z _���]$[krUm{] c^d ]/mD`ui�vk_ t C � i�fk_\`uhW] d ]Uh r tut iU� owi d �~] d f^] t
]�fgZ d C iSm�] d [^]Ur�h,Z\i B ]�r z i d Z7`���]ehiSm~] d Z\[^]0f^i~Z\` x;� r�Zj`ui�f � i{f � ] d f^`uf^} z v t Zj` c^t ] xkt ]� h^]/_ ��d ` c Z\i d _ �
� f3i d h^] d owi d Z\[;]�r c^c^t ` � r�Zj`ni{fZji@i B Zjr~`nf r�f r �/� v d r�Z\]�mg`n]e� i�oqZ\[^]8_ Z7r�Z\] i�o `yZ+_�]/fDmD` d i~f z ]efgZ���[^]/f3i{f t C i~fk]
_ `u}~fkr t `b_�h^] t `nm�] d ]Uh rSZ0r�Z7` z ]~� `nZ z vk_ Z)]/fk_\v d ] d ] � ]e` c Z�i�o r tnt _\`n}{fkr t _�|gv^]ev^]eh3`uf3Z7[^] �~] d f^] t o � P p � � [k] Z\` z ]
Z\i c^d i � ]e_j_)r tnt |gv^]/vk]eh _a`n}{fkr t _�o d i z Zj[k]��~] d f^] t�z r CPB ]#_a`u}�f^` x�� r�fgZe� h^v^]0Z7i@Zj[^] iSm�] d [^]Ur�h r{_\_ai � `ur�Z\]Uh3��`yZj[
[kr�fkh t `bf^} ]Ur � [ _a`n}{fkr t � Y�_�r d ]/_\v t ZU� r�f � f{Zj] d f^]�Z _a] d m~] d r c^c^t ` � r�Zj`ni{f vk_\`nf^}�Z\[^`b_)r c^c^d i{r � [	[;r�_ t ]U_\_�Z\` z ]�Zji
[kr�fkh t ] ��t `u]/fgZ d ]U|{vk]e_aZj_ �
� oqr tnt _\`u}~fkr t _�r d ]0f^i~Z-` z�z ]UhW`ur�Zj] t C hW] t `nm~] d ]eh,Zji#Z7[^]�r ckc^t ` � r�Zj`ui�f ��_ai z ] Z d ` � � C _\`yZjv;rSZj`ni{fk_ z r C r d `b_a] � � i�f�
_ `bhW] d r _\`yZjvkr�Zj`ni{f ��[^] d ]Z7[^]Pi c ] d r�Z\`uf^}s_ C _aZ\] z _\]/fkh^_@r _\`n}{fkr t Zji>Z\[^] r ckc^t ` � rSZ\`ui~f `nf�hW` � rSZj`ufk} Zj[kr�Z xkt ]�
hW]e_ ��d ` c Zji d l l n>`u_�f^i�� d ]er~h^r B t ]P��`nZj[ki�vWZ B t i � �g`uf^} � �.]�Z@vk_ _\v c^c i{_a]PZ\[^] _a`b}�fkr t `b_ |{vk]�v;]eh�oIi d hW] t `um~] d C
r�fkh B ]/oIi d ]�`nZ�`u_9hW] t `um~] d ]eh�Z\[k])r c^c^t ` � r�Z\`ui~f ��t i{_a]e_ xkt ]� hW]e_ ��d ` c Z\i d l l n8r�fkh c ] d owi d\z _�r~fmn"F?F5D,K<GIHOJ � r tut Z\[kr�Z
d ]� r tut i � r�Z\]U_ xkt ]� hW]U_ �+d ` c Z\i d l l n � � o Zj[^]�_a`u}~fkr t `b_ hW] t `um~] d ]Uh�Z\i0Z7[^]�r c^c^t ` � rSZ7`ni�f,r�ZLZ7[^`b_ c i�`uf{Z$Z\[^])r c^c^t ` � rSZj`ni{f
[kr�_�f^i��9r C i�oq�Df^iS��`nf^}�`no�Z7[^]0_\`n}{fkr t `b_9owi d Zj[^]0i t hi d Z\[k]0f^]/� xkt ]  h^]e_ ��d ` c Z7i d �

� � ighk`yo C `uf^}�_\`n}�f;r t hW] t `um~] d C8B ]/[;rUmD`ni d d ]e|gv^` d ]e_ vk_\`uf^}0r0_ C _ Z7] z � r tbt owi d ]er � [ � [kr~f^}~] � � [k]-r � Zj`ni~f;_ c ] d oIi djz ]Uh
B{C Z\[k]e_a] _ C _ Z7] z � r tut _�r d ]@]U_a_\]/fgZ\`br tut C z r�f^` c v t rSZ\`bi�f;_0i�o-r B `yZ  z r c r~fkh _ iPZj[^]@f^]/]Uh owi d _ C _aZ\] z � r tnt _)Zji
c ] d oIi djz Zj[^]e_\]3i c ] d r�Zj`ni{fk_�` z#c i{_a]e_ r t i�Z i~o)iSm~] d [^]Ur~h d ] t r�Z\`um~]PZji Z7[^] r z i{v^fgZ i�o d ]/r t ��i d � h^i�f^] � Y�_
hW]e_ ��d ` B ]eh�`nf�Zj[^] c^d ] � ]UhW`uf^}#_a] � Z\`bi�fk_e� z iWhW`no C `uf^}�Z7[^] _ ]�Z9i�o B t i � ��]Uh�_\`n}{fkr t _�`u_9r�fr � Zj`ni{f Zj[kr�Z9`u_ c ] d oIi djz ]Uh
o d ]e|gv^]efgZ t C �wv;_avkr tnt C i{f]er � [P_a`u}~fkr t  [kr�f;h t ] d `nfDm�i � r�Z\`ui~f � �

� Y�] d fk] t _av B  _ C _ Zj] z _ hWi)f^i�Zqvk_\vkr tut C �{]/] c Z d r � �0i~o�_\`n}�f;r t _�i{f � ]$Z\[k] C `b_\_av^]�Z\[^] z ��[krUmD`nf^})fki)�$r C i�o;�Df^iS��`nfk}
��[^]�Zj[^] d i d f^i~Z#Zj[^] C [�rUm�]3_ `u}~fkr t _�|gv^]/vk]eh ��`nZ7[^`nf�Zj[k],�{] d fk] t owi d hW] t `um�] d C Zji	Z7[^]Pr c^c^t ` � rSZ7`ni~f � � [^`b_#`u_
B ] � r�vk_\]�Z\[^] _a`u}~f;r t z ] � [kr�f;`u_ z Z7r��{]e_ � i{f{Z d i t i�o.Z\[k])_\`n}~fkr t r�fkh B ] � i z ]U_ d ]e_ c i~fk_\` B t ]�owi d `yZ � � v c^c i~_\]�Z\[kr�Z
r � � � r � � _ i � ��]/Z�` _ � i z�z v^f^` � rSZ7`nfk}3]�m~]ef{Z7_�r B i�vWZ8`yZ7_a] t o�Z\i r�f r c^c^t ` � r�Z\`ui~f vk_\`uf^}3_a`u}~fkr t _ � � r � [ c r � �~]/Z
Z\[krSZ r d\d `nm{]e_�oIi d Z7[^`u_0_ai � ��]�Z0}~]ef^] d r�Zj]e_ rP_a`u}�fkr t _ `uf � ]#Z7[^]#_\i � ��]�Z0` z�c^t ] z ]�fgZ7r�Z\`ui~f hWiD]e_)f^i�Z0�Df^iS� `no c r~_aZ
_ `u}~fkr t _)r d ]8|gv^]/vk]eh3i d r tud ]er�h C hk] t `bm�] d ]Uh � � [;]8_\i � �~]�Z z vk_aZ)r{_\_av z ]�Zj[kr�Z�Zj[^]#_a`u}�f�r t `uZ)}~]/fk] d r�Z\]U_�hWiD]U_�`uf
oIr � Z c^d iSmD`bhW]�fk]/� `nfWo i d\z rSZ7`ui�f3Z\i Z\[^]#r ckc^t ` � rSZj`ui~f � Y�_�r � i{fk_\]e|{v^]/f � ]~�;Zj[k]�fDv z B ] d i�o _\`n}�f;r t _�|gv^]/vk]ehPowi d
hW] t `nm~] d C hW] c ]/fkh;_�i�f�Zj[^] d r�Z\]0rSZ���[^` � [�]/m{]/f{Z7_9r d ])}~]/fk] d r�Z\]Uh�`uf Z7[^])�~] d f^] t r�fkh�`b_ t ` z `nZ\]eh BgC Z\[^]0r z i{v^fgZ
i�o z ] z i d C rUm�r�` t r B t ]�Z\i)Z\[;]�} t i B r t _\`n}~fkr t B v � ] d � � [k`b_ z r��~]U_q`yZ t `n�~] t C Z\[�rSZ r�[;`n}~[ d r�Zj]�i~o;]em~]/f{Z+_ � i�fk_\v z ]e_r tnt rem�r~` t r B t ]0_a`u}�f�r t _�o d i z Z\[^]0�~] d f^] t _9} t i B r t _ `b}�fkr t c igi t �
p ] r c^c;d i{r � [ Z\[k`u_�`b_\_avk]�hk` � ] d ]/fgZ t C ��`nZj[ � � �k@ � BDC [krUmD`nf^}#_ai � ��]/Zj_ z r�`ufgZjr�`uf�i���f^] d _\[^` c i�o.Z\[^])}~]ef^] d r�Z\]Uh
]�m~]ef{Z7_0r~_)Zj[^] C r d ] c^d i � ]e_j_ ]Uh BgC � � �k@ � � i~fk_a]U|gv^]/f{Z t C � � � �i@(r � Z+_ i�f ]/m~]/fgZj_ d r�Zj[^] d Zj[kr�f Zjr~�g`uf^}PiSm~] d
d ]e_ c i~fk_\` B ` t `yZ C owi d Zj[^] z � Zj[k]���] d f^] t _\v B  _ C _aZ\] z _LZj[krSZ9}~]�f;] d r�Zj]�]/m�]ef{Z7_ z r C d ]em~i��{]�i d z iDhW`uo C ]em�]/fgZ7_$r�o Zj] d
Z\[^] C [krUm�] B ]e]/f c i{_ Zj]/h � � C z r��g`nf;}0�~] d f^] t _av B  _ C _ Zj] z _ _\v � [�r�_$_ai � ��]�Z+_ d ]e_ c i~f;_ ` B t ]9oIi d Z\[^]e` d iS��f@]/m�]ef{Z7_/�
� ] � r�f � igr t ]/_ � ]-]/m~]/fgZj_LZ\[;r�Z c^d iUmD`bhW]�hWv c^t ` � r�Z\]-`ufWoIi d\z rSZ7`ni~f@`nfgZ\i i�fk]�]em~]/fgZ$r�fkh�Z\[Dvk_/�gr tnt i � rSZj]�r tutkz ] z i d C
owi d r�_ai � ��]/Z � _9]/m{]�fgZ7_�rSZ�Z7[^])Z7` z ]0i�o _ai � �~]/Z ��d ]erSZ7`ni~f �

� [k]�]�� ] � Z i�o�Zj[k] _ � r t r B ` t `uZ C � i{f � ] d fk_ r�_\_\i � ` rSZ\]Uh>��`yZ7[s_ `u}~fkr t _ `b_0` tnt vk_aZ d rSZ\]Uh BDC � d iSm{i~_�r�fkh �.]/m~] d o � P p `uf
Z\[k]/` dq� i z@c r d `b_ai�f8i�o^Z7[^]9_ � r t r B ` t `nZ C i�o�K?XNX<G:GNK<S ��`nZ\[8Z\[kr�Z�i~o^Z\[^] G:X<GNG:K<S �$] B  _\] d m~] d�z iDh^` x ]eh�Z\i)vk_a]sQ,S?D,T4Q�K<M<E:E �
� f Z\[^]e` d ]�� c ] d ` z ]ef{Z7_/� � d iSm~i{_0r�fkh � ]/m~] d i B _\] d m�]#Z\[kr�Z Z\[^]�_a`u}~f;r t _ B r�_a]UhoK:X?X:G?G:K<S � i~v t h i�f t C [kr�f;h t ]#r ��t `n]efgZ
d ]/|gv^]e_aZ d r�Zj]�i�o�j � � i�o.Z\[^] d ]U|{vk]e_aZ d rSZj]�Z\[�rSZ9r Q�S<DNT"Q5K"M<ENE B r�_a]Uh G:X<GNG:K<S � i~v t h [;r�fkh t ]3o � P p � � [^] C c^d iSmD`uh^]�Z �$i
owv^f�h^r z ]/fgZjr t ]�� ckt r�fkr�Z\`ui~fk_�o i d Z\[;])i B _\] d m~]eh B ]/[krUmD`ni d i�o K?X:X?G?G,K"S o � P p u

� r�[^`u}~[ d rSZj]�i~o ��t `u]/fgZ d ]e|gv^]U_ Z7_�` z�c i{_\]e_�_a`u}~f^` x;� r�fgZ9iSm�] d [k]er�hhWv^]�Z\i8Z\[^])`uf^]�� � `u]/f � `u]e_�i�o Z7[^] _ `u}~fkr t _ z ] � [�
r�f^`b_ z r�fkh`nfgZj] d oIr � ]0r~fkh,Z\[Dvk_ �

� ��[^]/f Z\[^] _a`n}{fkr t |gv^]ev^]���`yZj[^`uf Zj[^]��~] d f^] t iSm�] d �kiS�$]Uh � r�fkh fki z i d ]@_ `b}�fkr t _ � i�v t h B ]@|gv^]/v^]Uh �iK:X:X<G:G:K?S
d ]e_\i d Z\]Uh�Zji�vk_\`uf^} K<M<E:E�H�JD��Zj[gv;_�Zjr��D`uf^} i�f Zj[^] c ] d owi daz r�f � ] � [kr d r � Zj] d `u_aZ\` � _qi�o rsK4M<E:E�HOJ B r~_a]Uh8r ckc^t ` � r�Z\`ui~f �

� [k]U_ ] d ]U_ v t Z7_)h^] z i�fk_aZ d rSZj] Zj[;rSZ0`yZ `u_ �/d v � `ur t owi d _\v � [>r�_\] d m{] d Z\i B ]�r B t ]8Z\i ckd i � ]e_a_)]em~]�fgZ+_�r{_�|gv^` � � t C r�_
Z\[k] C r d ]�}~]ef^] d r�Z\]Uh � p `yZj[ � � �k@ �$] c^d ]/_\]/fgZ�r z ] � [kr�fk`b_ z Z\[kr�Z�r tut iS�-_0r�fsr c^ckt ` � r�Z\`ui~f Z\iP[krUm~]�]�� � `n]ef{Z�r~fkh
` z#z ]UhW` rSZ\] r �/� ]e_a_-Z\i ]em~]�fgZ h^rSZ+r � � f{Z7] d fkr tut C � z r~fkr�}�] z ]/fgZ�i�o ]em~]/f{Z+_-��`nZ\[ � � �f@ ��]/] c _ z ] z i d C d ]U|~v;` d ] z ]/fgZj_
c^d i c i d Z\`ui�f;r t Z7i@Zj[k] fDv z B ] d i�o$_\i � �~]�Z7_/� d r�Z\[k] d Z\[kr~f3Z\[^]#]�m{]/fgZ d rSZ7]�� r�fkhPZ7[^] d ]�o i d ] z ] z i d C d ]/|gv^` d ] z ]/fgZj_)r d ]
�Df^iS��f,r�Z$Z7[^]�Z\` z ] i�oq_ i � ��]/Z �/d ]UrSZj`ui�f � � `nf � ]���])�gfkiU� z ] z i d C d ]e|gv^` d ] z ]�fgZ7_�`uf,r�hkm�r�f � ])��])hWi#f^i~Z d v^f�i{vWZ9i�o
rUm�r�` t r B t ] ]em~]/f{Z+_�r~_9]/m~]/fgZj_-r d ]0}�]ef^] d r�Zj]eh �

�~�



fT��� � � 	 ��� � ��� 	 � ��	�� �	� � � � 	 
��
� f d ] � ]/fgZ C ]er d _0r�f r t Z\] d f�rSZ\`um~]@r c^ckd i~r � [ Z7i,i c ] d r�Z\`uf^}3_ C _ Zj] z _0hW]U_ `b}�f>[kr~_ B ]/]/f c^d i c i~_\]eh `nf Z\[^]#owi daz i~o Z\[k]la]��Di  �{] d fk] t n	o * � � * � � � p � � [k] ]��Wi  �~] d f^] t�c [^` t i{_\i c [ C `u_�r B i~vWZ d ]/hkv � `uf^}�r~f i c ] d rSZ7`nf^},_ C _ Z7] z Zji�r z ] � [kr~f^`b_ z
owi d�z v t Z7` c^t ]��W`uf^} [kr d hW�9r d ]8r�f�h c^d iUmD`bhW`bf^} z `uf^` z r t _\v c^c i d Z�owi d r B _ Z d r � Z\`ui�f;_�i~f ��[k` � [	r c^c^t ` � r�Z\`ui~f;_�r d ] B v;` t Z ��-iS��]/m{] d � Zj[^]�]��Di  ��] d fk] t r ckc^d i{r � [shWi{]U_ `nf>oIr � Z c^d iUmD`bhW]@r�f r B _aZ d r � Z\`ui~f3u0_\`nf � ]�`yZ7_ }~i~r t `u_)Z7i z v t Z\` c^t ]��	[kr d h 
�9r d ]{�;`uZ c^d iSmD`bhW]e_�Z\ir c^c^t ` � r�Zj`ni{fk_�r�m{` d Z\vkr t�z r � [k`nf^]8]/fDmg` d i~f z ]ef{Z)��`yZj[^`bf ��[^` � [	r c;c^t ` � r�Zj`ui�fk_ �wv�_ `ufk} t ` B d r d `u]e_ �
` z#ckt ] z ]�fgZ�_ c ] � ` x;� `ufgZ\] d oIr � ]e_-r�fkhPr B _ Z d r � Zj`ni~f;_��w] � } � �;l�� �VU ] z v t r�Zj`ni~f � �
��f^]-i�o Z7[^]9oI]/r�Z\v d ]e_Li�o r�f@]��Wi  ��] d f^] t i c ] d rSZ7`nfk}�_ C _ Zj] z `u_LZ\[^]�f;i�Z\`ui~f@i�o ]�� � ] c Z\`ui~f�[;r�f;h t `ufk} BgC r ckc^t ` � rSZj`ui~fk_ �

Y-f r c^c^t ` � rSZ7`ni~f `nf r�f ]��Wi  ��] d f^] t _ C _ Zj] z � r�f	[kr�fkh t ]8`yZ7_-iS��f c r~}�]� oIr�v t Zj_ BgC [;remD`uf^} ]�� � ] c Zj`ni{f� [kr�fkh t ] d _ � r tut ]Uh
BDC Z\[^]P]��gi  ��] d fk] t � � [^] z ] � [kr�fk`u_ z _ owi d _ v ckc i d Z\`ufk} ]�� � ] c Z\`ui~f [kr�f;h t `bf^}>`uf�]��Wi  �~] d f^] t _�r d ]3hW]e_a`n}{f^]eh Zji B ]
t `n}{[~Z ��]/`u}~[{ZU��r tnt iS��`nf^}�owi d ]�� � `u]/fgZ�` z@c^t ] z ]/fgZ7rSZj`ui�fk_�i�ok_ C _ Z7] z _�_ v � [ r{_ }gr d B r�}�] � i tbt ] � Z7i d _.r�f;h c ] d _\`b_ Zj]/fgZ�_aZ\i d r�}~]
_ C _ Zj] z _ Z\[�rSZ d ] t C i�f0[kr~fkh t `nfk}�Z\[^] [kr d hW��r d ] ]�� � ] c Zj`ni{fk_ }{]/f^] d r�Zj]eh BgC r�f�r c^c^t ` � r�Zj`ni~f�hWv^] Zji z ] z i d C i c ] d rSZj`ui~fk_ �

� [k] � � �i@ z ] � [;r�f^`b_ z ckd i c i{_a]eh�`nf@Z7[^`b_LZj[^]e_\`b_$r~` z _ ZjiS�$r d h�` z�c^t ] z ]�fgZ7`nfk}8_ v � [,r�fki�Zj` x;� rSZ\`ui~f z ] � [kr�f^`b_ z �
� � �f@ ZjiDi0[kr~_ z r �\i d hW]U_a`u}~f c i�`uf{Z7_L`uf � i z�z i~f���`nZj[�]��Di  �{] d fk] t _ C _ Zj] z _ � Z7[^]-r c^ckt ` � rSZ7`ui�f@`u_ r t ��r C _ d ]U_ c i~f;_a` B t ]
owi d d ]e_aZ\i d `nf;},`nZj_ c^d ]/mg`bi�vk_)]��W] � vWZj`ni{f _aZ7rSZj]@rSowZ\] d `yZ x f^`b_\[^]e_)[kr~fkh t `nf^}Pr�f ]/m{]�fgZ  f^i�Zj` x;� r�Zj`ni{fVo * � � * � � � p r�fkh	Z\[k]
�~] d f^] t `b_�r B t ] Z\i�h^` d ] � Z t C z r�fk` c v t r�Z\] h^r�Zjr@`uf	r�f r c^ckt ` � rSZj`ni{f � _ z ] z i d C Zji�r�`bhP`uf `nf^owi daz `bf^} `nZ�i~oL]/m�]ef{Z7_ � � [k]
� [kr tut ]/f^}{])`bf,Zj[k`u_9]efkhW]erUm{i d `b_�Z\i r c^ckt C Z\[^]U_a]0] �Wi  �~] d f;] t  t `n�{] ckd `uf � ` c^t ]e_�`ufgZ\i@r8Z d r~hW`nZ\`ui~f;r t z i~f^i t `nZj[k` � �~] d f^] t �

� �



� �������	��
 �

� � 	 � � � � � � �� � �i� � � ������� � � �

� [^`b_ � [kr c Z\] d.c^d ]e_\]�fgZ+_ `uf hW]�Z7r�` t Z7[^] hW]U_a`u}~f0i~oWZ\[^] �W� r t r B t ] � m~]efgZ ��i�Zj` x;� r�Z\`ui~f r�f;h @)] t `nm�] d C � � � �f@�� z ] � [kr�f^`b_ z �
� [^] c^d ]em{`ui~v;_ � [;r c Z\] d hW`b_ � vk_j_ ]U_�_\]/m�] d r t�z ] � [;r�fk`b_ z _-Zj[kr�Z r ckc^t ` � r�Z\`ui~fk_ z r C v;_a] Z\i t ]er d f	i�oLi c ] d rSZj`uf^}�_ C _ Zj] z
r�f;h�]��DZj] d fkr t ]/m~]/fgZj_qi�o�`nfgZj] d ]e_ ZqZ7i�Zj[^] z � � � �i@"`u_qr�}~]ef^] d ` ��c^d ]/] z�c Z\`um�]9]/m�]ef{Z  B r~_ ]Uh z ] � [kr�f^`b_ z Z\[kr�Z r~h^h d ]e_j_ ]e_
Z\[k]�_ � r t r B ` t `nZ C � i~f � ] d fk_9i~o � � � �VU _a`u}�f;r t _�Z7i c;d iSmD`uh^]�r�fP]�� � `u]/f{Z-]/m�]efgZ  B r~_\]/h z ] � [kr�fk`u_ z Zji B ]0vk_\]/h`nf c^t r � ]i�oqZ d r�h^`yZ7`ni~fkr t�c i tnt `nfk} z ] � [kr�fk`u_ z _�� _av � [ r~_ B�D?E:D4F'GpHOJg�4K4M:E?E�HOJ�r�fkh QNS?DNT<Q�K4M:E?E � � p ] B ]/}�`uf3��`yZ7[ r�f3iSm~] d mD`u]/�
i�o.Z\[^] z r � i d hW]e_\`u}�f oI]UrSZ\v d ]U_/�D��[ C Zj[^] C r d ])f^] � ]e_\_\r d C �g[ki��"Zj[^] C hW` � ] d ]/fgZj`ur�Z\] � � �k@ o d i z � � � �VU � `b}�f;r t _$r~fkh
[^iS�(i�fk] � i{v t h � d `nZ\]Pr�f r c^c^t ` � rSZj`ni{f v;_a`nf^} � � �i@ � � [^`b_8`u_ oIi tut iU�$]eh BgC r hW`u_ � v�_a_\`ni{f i�o�Z7[^] � � �f@6`ufgZ\] d o r � ]
` tnt vk_aZ d rSZj`uf^}8[^i��"Zj[k] � � �f@ `uf{Zj] d o r � ])[kr�f�h t ]e_�_ C f � [ d i~f^`��er�Z\`bi�f�`b_j_av^]U_ B ]/Z � ]/]ef���] d fk] t r�fkh,r c^c^t ` � r�Zj`ni{f ��� `nfkr tnt C �
��]�hW`b_ � vk_j_ [^iS� � � �i@G`b_ v;_a]Uh�Zji8` z�c^t ] z ]ef{Z9i c ] d rSZ7`nf^}#_ C _aZj] z owv;f � Zj`ni~f;r t `yZ C fki�Z�i�Zj[^] d ��`b_a])rSm�r�` t r B t ])`nf � `ufgv � �
r�fPr t Z\] d f;rSZj`um�]0]em�]/fgZ  h d `nm{]/f z ] � [kr�fk`u_ z owi d Z\[^]0n"F?F�D�K<G H�J _ C _ Z7] z6� r tut �
��� �"��7 � � �����	� 7:�5` ������9;�(2 �
� ]�owi d ]P}~i�`uf^}>owv d Z\[^] d �$`yZ `b_�f^] � ]e_j_\r d C Zji ]e_ Z+r B t `b_a["_ai z ]i�o�Zj[^]Z\] djz `nfki t i�} C Zj[kr�Z@vk_\]eh�Z\[ d i�v;}�[^i{vWZ�Z\[k] d ]e_aZ
i�o�Z\[k`u_ Z7[^]U_ `b_ � � Z8`u_ � i z�z i�fsr z i~fk}Pl�� �VU;r �.`nfgv � hk]�m~] t i c ] d _ Zji d ]/ow] d Z7iZj[^] � � � �VU � `b}�fkr t _0`uf{Zj] d o r � ] �Ir~fkh
v^fkh^] djt C `uf^}8` z@c^t ] z ]/f{Z+rSZj`ui�f ��_\` z�c;t C r{_Tla_a`u}�fkr t __n � p `nZj[,Z\[k`u_�Zj] djz �Wi~f^] vk_av;r tut C r~_\_\i � `ur�Z\]U_�Z\[^] z ] � [kr�f^`u_ z r~fkh
`uf{Zj] d oIr � ] B ]/`uf^}�vk_a]eh,Z\i�_a]efkh � ] d Zjr~`nf]/m~]/fgZj_�� � r tut ]eh_a`u}�fkr t _ � Zji�r�fPr ckckt ` � rSZj`bi�f � � [Dvk_�Z\[k]�Zj] djz l\_a`n}{fkr t _Hn#[kr{_9r
hWvkr t z ]er�f;`nfk} � `uZ-`u_�r#_ c ] � ` x;� _\]�Z-i~o�]em�]/fgZj_�Z\[;r�Z�r�f3r ckckt ` � rSZ7`ui�f z r C�B ]0fki�Zj` x ]Uh,i�o r�fkhP`yZ-`b_9Zj[^]0`nfgZj] d oIr � ]�r~fkh
z ] � [kr�f^`u_ z BgC ��[k` � [0Z7[^`b_.fki�Zj` x;� rSZj`ui�f�i �e� v d _ � l�_\`nfk}-Z\[k] xkd _ Z z ]er�fk`nf^};� � � �i@ h^] t `nm�] d _*l ]em~]�fgZ+_Hn�Zji�r c;c^t ` � rSZj`ui�fk_r�f;h,_\i z ] i�o�Z\[^]U_a]0]em�]/fgZ7_ z r C�B ] lj_a`u}�fkr t __n �
�^��� � j 	 �kj h 	 � �&% � � 	 � ��
 � � 	 �kh  �
� fZ\[^] c^d ]/mD`ui�vk_ � [kr c Z\] d _/�^��])`bhW]ef{Zj`yo C _a]em�] d r t ckd i B t ] z _9��`nZ7[ � � � �VU � `n}{fkr t _/�^Z\[^]�_ Z7r�f;h^r d h ckd ]�] z@c Z\`um~] ]em�]/fgZ 
f^i~Z\` x;� r�Z\`ui�f�`ufgZ\] d oIr � ]�`uf �.`nfDv�� � r�fkh�l�� �VU � � p>],vk_\] Zj[k]/_\] � i�f � ] d fk_ Z\i hW] x fk] Z7[^],hk]/_a`u}~f i B � ] � Z\`um~]U_ i~o-Z\[k]
hW]U_a`u}�fi�o�i�v d fk]/� c^d ]/] z�c Z\`um~])]/m�]efgZ  f^i�Zj` x;� r�Zj`ni�f z ] � [;r�f^`u_ z � � r tut ]eh �k� r t r B t ] � m~]efgZ ��i�Z\` x;� r�Z\`ui~fr�fkh^@�] t `um~] d C� � � �f@�� �Y�_�Zj[^]9fkr z ]�_ v;}�}~]e_ Z7_/����] z r���]�r hW`b_ Zj`nf � Z\`ui~f B ]/Z �$]e]/f8Z\[^]�Zj] djz _bla]/m~]ef~ZLfki�Zj` x;� rSZj`ui�f.n r�f;h la]/m~]/f{Z h^] t `nm�] d C n^�
r~_�owi tnt iS�-_Ou
7:%(7?��� ��7N9c�&%�7:� � � � [^] c^d i � ]e_\_�i�o � i c C `uf^}3]em~]/fgZ h;rSZjrP`bf{Zji r�f r c^c^t ` � rSZ7`ni�f � _8r�h^h d ]e_j_�_ c r � ]{�.Z7[gv;_ z r��g`ufk}PZ\[k]
h^rSZjr,rSm�r�` t r B t ] Zji@Z7[^]#r c^c^t ` � rSZ7`ni~f � � [;] c^d i � ]e_j_�i�o � i c C `uf^},_\`u}~fkr t `ufWowi d\z r�Z\`ui~f �I�9[k]/f	vk_\`nfk} Z\[k] � � � �VU
_ `u}~fkr t _ z ] � [;r�f^`b_ z ��i~fgZji8Zj[k]0r ckc^t ` � r�Zj`ui�f � _�_aZjr � �,`u_�r~f,]��Wr z�c^t ]0i�o�]em�]/fgZ  hW] t `um~] d C �

7:%(7?��� ���"������: <�'�;�4� � � [^] ckd i � ]e_a_ BDC ��[k` � [�r�f@r c^c^t ` � r�Zj`ni{f � _q]��D] � v^Zj`ui�f�_ Z7r�Z\] B ] � i z ]e_ rU�9r d ]9i�o ]�m{]/fgZ `nfWo i d\z r�
Z\`ui�f#h^] t `nm{] d ]Uh�Z7i)`yZ � Y�f8]��Wr z�c^t ]9i�o r�f#]/m�]efgZqfki�Z\` x;� r�Z\`ui�f#`u_ r c^d ]/] z#c Z\`um~]9]/m�]efgZ  [kr�fkh t ] d `ufDm�i � r�Z\`ui�f �~i d r~f
r c^c^t ` � r�Zj`ni{f z r~�{`bf^}@r@_ C _aZ\] z  � r tnt �I_\v � [3r�_ B(���?G'��m�DNS 5 n���GIHOJ ��Zji@]��gZ d r � Z-]em�]/fgZ�hkrSZjr#o d i z Z\[^]0i c ] d rSZj`nfk}
_ C _ Zj] z � ��i�Z\]�Z\[kr�Z8`uf B i�Zj[s]��^r z�c^t ]e_e��]em�]/fgZ#f^i�Zj` x;� r�Zj`ni�f r�fkhs]em�]/fgZ�hW] t `nm~] d C i �/� v d r�Z Zj[^],_\r z ] Zj` z ] �
Y t _ai�]/m~]/fgZ-f^i�Zj` x�� rSZ7`ni~ffk]/]ehf^i�Z B ] c;d ]/] z�c Z\`um~] � c i tnt `uf^}�`u_-r�f]em�]/fgZ-f^i~Z\` x;� r�Zj`ui�f c^d i � ]e_j_-r�_9��] tut �

� �



l-f t `u�~] � � � �VU _ `u}~f;r t _�� � � �i@�r tnt iS�-_0owi d ]/m�]ef{Z#hW] t `nm{] d C Zji i �e� v d ��`yZj[^i~v^Z ` z�z ]eh^`br�Z\] ]em~]�fgZ f;i�Z\` x�� r�Z\`ui~f �
� [^] � r c r B ` t `yZ C Z7i � i~f{Z d i t fki�Zj` x;� rSZj`ui�fPr�fkhhW] t `um~] d C _\] c r d r�Z\] t C `b_�r�f` z@c i d Zjr�fgZ9ow]er�Z\v d ] i�o � � �f@#�^r tnt iS��`nf^}#owi d
} d ]erSZ7] d �k]��W` B ` t `nZ C `nf	r c^c^t ` � rSZ7`ni�f h^]/_\`n}{f � � f c r d Z\` � v t r d � r tnt iS��`nfk}@oIi d hW] t `um�] d C Z7i i �/� v d ��`nZ7[^i�v^Z)f^i�Z7` x�� rSZ7`ni~f `u_r�_av d\c^d `u_\`uf^} t C vk_\]�owv t oI]erSZjv d ] �Ir�_���` tut B ]�h^] z i�fk_aZ d rSZ7]eh � ] � Zj`ui�f � � � � �
��v d c^d ` z r d C }~igr t `nf>hW]e_\`u}~f^`uf^} � � �i@ `u_�Z\iPhW]em~] t i c r z ] � [kr�f^` _ z Z\iPhW] t `nm{] d z v t Zj` c^t ]�]/m�]efgZ fki�Zj` x;� rSZj`ui�fk_

_\` z v t Z7r�f^]ei�vk_ t C � � f�hWi{`nfk}�_ i;�U�$] z r���]LZj[^] z i{_ Z�vk_ ]Li{vWZ.i~oD]Ur � [�_\��`yZ � [ B ]/Z �$]e]/f0�~] d f^] t r~fkh vk_\] d z iWhW] � ]Ur � [�_\v � [
Z d r�fk_\`nZj`ui�f B ]/`uf^}r�f	i ckc i d Zjv^f^`nZ C Z7i�hW] t `um~] d�z v t Z\` c^t ]8]/m{]/f{Z7_�Z\ir�f	r ckc^t ` � r�Z\`ui~f � � C h^] t `nm{] d `uf^} z v t Z\` c^t ] ]em�]/fgZj_
c ] d Z d r~fk_ `nZj`ui�f B ]�Z ��]/]ef Zj[^] ��] d fk] t r~fkh r c^c^t ` � r�Zj`ni~f.� � � �f@ d ]eh^v � ]e_ Zj[^]@i�m�] d [k]/r{h r~_j_ i � `br�Zj]eh>��`yZ7[shW] t `um~] d `nfk}
]er � [	]/m~]/fgZ � d ] t r�Zj`um�]8Z\i Z7[^]#_a`u}~fkr t _ z ] � [kr�f^`u_ z ��r~fkh	r tnt iS�-_-Zj[k]#_ C _aZ\] z Zji,_ c ]efkh z i d ]8Z\` z ] ]��W] � vWZj`nf^}vk_\]+oIv t
r ckc^t ` � r�Zj`ui�f � iWhW] �
� � �i@(hW] t `um~] d _0r tut h^r�Z7rPhW]e_ �+d ` B `uf^}P]/m~]/fgZj_)ZjiPr�f>r c^c^t ` � r�Z\`ui~f>mD`urr d `uf^} B v�� ] d �I��[^i{_\]#_\`��/]~��r�fkh	Z\[^] d ]/owi d ]

]/m~]/fgZ � r c r � `yZ C �{`b_ _a]�Z BDC Z\[^]�r c^c^t ` � rSZ7`ni�f � � �Lm�]efgZ$h^r�Z7r0`b_ � i z#z v^f^` � rSZ7]eh�`uf�Z\[k]�owi d\z i~osB'G�
 ��F�G D�T"D:�<G i B � ] � Z7_/�
��[^` � [ r d ]�r z iDh^` x ]Uh0owi daz i�o B'G�
 ��F'G�B,� ���#� �?M�i B �a] � Z7_.vk_\]eh�Z\i � i z�z vkfk` � rSZj]$]em�]/fgZ h^rSZ+r-mg`ur-Zj[^] � � � �VU _a`u}~f;r t _
z ] � [kr�f^`u_ z � p [^]/f ]/m�]efgZ7_)r d ]#hW] t `um�] d ]Uh `uf{Zji Zj[k`b_ B v � ] d � Zj[^]8i c ] d r�Z\`uf^}_ C _ Zj] z #^�"A c^d ]/] z@c Zj`nm{] t C `nfDm~i~�~]8r~f
]/m~]/fgZ  [kr�f;h t ] d owv^f � Zj`ui�f"��`yZj[^`uf Zj[^] r c^ckt ` � r�Z\`ui~f Zji f^i�Zj`uo C `yZ i�o�Z7[^]oIr � Z#Z7[krSZ ]em~]�fgZ+_�[krUm~] B ]/]/f hW] t `um�] d ]Uh Zji
Z\[k]#r c^c^t ` � rSZj`ui�f � � [k] d ]#`b_�i~f t C i{f^]#]/m�]ef{Z  [;r�fkh t ] d owv^f � Zj`ui�f	Zj[kr�Z�Z7[^]#i c ] d r�Zj`uf^},_ C _ Zj] z � r tnt _ r�f;h Z\[Dvk_e� v^f t `n�~]Z\[k]8_\`n}�f;r t _ z ] � [kr�f^`u_ z �;`nZ�`b_�Z7[^] d ]e_ c i�fk_\` B ` t `nZ C i�o Zj[k] r c;c^t ` � rSZ\`bi�f3Zji�hW]� z v t Zj` ckt ]��,Z7[^] hW] t `um~] d ]Uh3]/m�]efgZj_ � � [^`u_
r ckc^d igr � [sr tut iS�-_ � � �f@ Zji hW] t `um�] d�z v t Z\` c^t ]@]em~]ef~Z+_)Zji3r~f r c^ckt ` � rSZ\`ui~f ��`nZ\[ i~fk] c^d ]e] z@c Zj`ni{f � � `uf � ]�Zj[^] _aZjr � �
`b_�f^i~Z�vk_\]eh3Zji�hk] t `nm~] d ]/m�]ef{Z hkrSZ7r^��Z\[k] c^d i � ]e_\_�i~oL]/m{]/fgZ)hW] t `um~] d C f^]e]eh fki�Z B ]�Z7`u]ehPZji�]/m~]/fgZ)fki�Zj` x;� rSZ\`bi�f � r�_�`u_
Z\[k] � r�_\]���`nZ\[PZj[^] _\`n}�f;r t _ z ] � [kr~f^`u_ z � � Y�_�r � i�fk_\]e|gv^]ef � ]{�k`nZ�`b_ c i~_\_\` B t ]�Z\i hW] t `um~] d ]/m�]efgZj_-��`nZ\[ki~vWZ�` z�z ]ehW`br�Zj]
f^i~Z\` x;� r�Z\`ui�f �kr tnt iS��`nf^}#Z7[^]0r c^ckt ` � r�Z\`ui~f,Zji�[kr�f�h t ])]em~]ef~Z+_�r�Z�r8Z\` z ] � i�fDm{]/f^`u]/f{Z�oIi d `uZ �
Y ckc^t ` � r�Z\`ui�f;_ vk_\`nf^} � � �f@ � i{f~Z d i t Zj[k]-��] C ] t ] z ]/fgZj_ i�o � � �k@ � _ B ]/[;rUmD`ni d BDC z r�fk` c v t r�Z\`uf^} r�h^r�Z7r�_ Z d v � Zjv d ]

_\[kr d ]eh B ]/Z � ]e]/fZ\[^]�r ckc^t ` � rSZ\`bi�f3r�f;h�Zj[k] �~] d f^] t �k��[^` � [P`b_ z r c^c ]eh,`nfgZ7i#Z\[^]�r�hkh d ]U_a_-_ c r � ]e_9i~o B i�Zj[ � � [^`b_-h^rSZ7r
_aZ d v � Zjv d ]�`u_ � r tut ]Uh Z\[k]tl � m{]/f{Z � i�fgZ d i t ��t i � �Xn � � � � � r�f;h � i�fgZ7r�`nfk_ x ] t h^_�Zj[kr�Z#hW] x f^]@Z7[^]�_aZjr�Z\] i~o�Zj[k] d `nfk}
B v�� ] d �LZj[^]P]/m�]efgZ  [kr�fkh t ] d owvkf � Zj`ni~f �$r c i�`bf~Z7] d Z\i Z\[;]_jrUm�]eh _aZjr�Zj],i~o�Zj[^]3r ckc^t ` � rSZj`ui~f c^d `ni d Z\i ]�m~]efgZ  [kr�fkh t ] d
`ufgm~i � r�Zj`ni�f�� B `yZ  z r c _$_ c ] � `no C `nf;} ��[kr�Z�]em~]/f{Z�Z C c ]U_ z r C@B ] hW] t `um~] d ]eh Z\i Z\[k])r c^ckt ` � rSZ7`ui�f,r~fkh@��[k` � [�]em�]/fgZ�Z C c ]e_
z r C Z d `n}~}~] d r�f#]/m{]�fgZ  [kr�f;h t ] d `nfDm~i � r�Z\`ui~f � Y f^]/� _ C _aZ\] z � r tut owi d � i{f~Z d i tnt `uf^} � � �f@ � r tut ]UhRDNT?G4F5G"E�H�J � _a` z ` t r d `uf
fkr�Z\v d ]-Zji ��M<F5G4E�HOJ � `u_$v;_a]eh@Zji8r{_ ��Z\[k]��~] d f^] t Z\i �/d ]UrSZ\]�Z\[k`u_ z r c^c `ufk}#r�fkh d ]�Zjv d f�`nZj_�r~h^h d ]e_\_ � � [^] � � � r tut iU�-_
Z\[k] r ckc^t ` � rSZ7`ni~f Zji � i~f{Z d i t Z7[^] z i~_aZ0o d ]U|~vk]/fgZ t C z iWhW` x ]eh r�_ c ] � Z+_ i�o � � �i@ �I]efkr B t `bf^}3r�fkh hW`b_\r B t `nf^}3hW] t `um~] d Cr�f;h	f^i~Z\` x;� r�Z\`ui�f � B ]/[;remD`ui d ��`nZ\[ki~vWZ z r��g`nf;}_ C _ Zj] z � r tut _ � � f c r d Z7` � v t r d � � � �i@(r tbt iS�-_)owi d r�fsr c^c^t ` � r�Zj`ni{f	Zji
d ]  ]efkr B t ]-]em~]ef~Z�f^i�Zj` x;� r�Zj`ni{f@v c i~f � i z�c^t ]/Z\`ui~f i�o ]��W] � vWZ\`ui~f@i~o Z\[^]�]/m�]ef{Z  [;r�fkh t ] d owv^f � Zj`ui�f ��`nZ\[^i{vWZ$]efgZ\] d `nf;}0Z\[k]
�~] d f^] t � p `nZ7[	Z7[^]@r c^ckt ` � r�Z\`ui�fsr B t ]#Zji d ]U_ Zji d ]@`yZ7_ c^d `ui d _aZjr�Zj]{�.`uf � ` d7� v z _aZjr~f � ]U_ ��[^] d ] r ckc^t ` � rSZ7`ni~fk_�r d ]#o r � ]Uh
��`nZ\[P[^`u}~[P]�m~]efgZ d r�Zj]e_e�W�$] [�rem~]�r�fP]�� c ] � Zj]eh � i~_aZ-i�o t ]e_a_�Z\[kr~f,i{f^]0��] d f^] t ]/fgZ d C c ] d ]em�]/fgZ�hW] t `um~] d C � � � [^] � � �
`b_�h^]e_ ��d ` B ]eh`uf3hW]�Z7r�` t `nf � ] � Z\`ui~f � � � � �
��v d d ]e_\]er d7� [s[kr�_ v^f � i�m�] d ]eh i�f t C i~f^]�i�Z\[k] d Z C c ] i�o�r ckckt ` � rSZ\`ui~fs��[^] d ]���] d f^] t r � Z7`um{`uZ C ` _�r ��] � Zj]eh BgC r~f

r ckc^t ` � r�Zj`ui�f�hW` d ] � Z t C z r�f^` c v t r�Zj`nf^}�h^rSZ+r9`nf0`nZ7_.iS��f�r�hkh d ]e_j_._ c r � ] r�_ `b_.h^i~f^]L��`nZ\[ Zj[^] � � � u c^d i�mg` hW`uf^}-r-_ � [k]ehWv t ] d
��`nZ\[�[k`nfgZj_�r~_ Z\i8��[kr�Z9_ Z7r�Zj]�r�v;_a] d  _ c r � ]�Z\[ d ]er�h�`u_$`uf@Zji z i d ]�]�� ] � Z\`um~] t C hW]er t ��`nZ\[ t i � � � i{f{Zj]/fgZ\`ui~f�`u_j_avk]e_:o � � p �
� i�f�_ ]e|gv^]efgZ t C � Z\[k] � � � � ` _�r d r d ]#]��^r z�ckt ] i~o$rh^rSZ+r�_aZ d v � Zjv d ] Zj[;rSZ0`u_)_a[;r d ]Uh B ]�Z �$]/]ef r ckc^t ` � r�Zj`ui�fk_ r�f;h3Z\[k]
�~] d f^] t � Y c^d i z `u_a`nfk} rem{]/fDv^]@i�o9owvkZ\v d ] d ]U_a]Ur dj� [s`b_ Z\i3`ufDm�]e_aZ\`u}{r�Z\] i�Zj[^] d i c ] d r�Z\`uf^} _ C _aZ\] z o r � ` t `nZ\`u]e_ Z7[krSZ z r C
B ]/f^] x Z�o d i z _av � [3r#_\[kr d ]eh� z ] z i d C�B r�_a]Uh`nf{Zj] d o r � ] �

� [k`b_ hW]U_ `u}~fsiSm~] d mD`u]/� r~h^h d ]e_j_\]e_0Z �$i i�o�Zj[^] �~] C _ � r t r B ` t `nZ C � i{f � ] d f�_�r~_j_ i � `br�Zj]eh ��`nZ\[ � � � �VU _\`n}{fkr t _ � BDC
d ]/h^v � `nfk} � i~_aZj_.i�o � i�fgZ d i tbt `nf^}9Zj[^] z ] � [�r�f^`b_ z _ B ]/[;remD`ui d r�fkh0r tut i���`uf^}-hW] t `um~] d C i~o z v t Z\` c^t ]L]/m�]efgZ�_ ` z v t Z7r�f^]/i{vk_ t C � ��-iS��]/m{] d �k`yZ�r t _\i d r�`b_a]U_�_ai z ])` z@c i d Z7r�fgZ-`b_a_\v^]e_9Zj[kr�Z-�$]�hW]/m~i�Z\] z i~_aZ-i�o�Z\[k] d ] z r~`nfkh^] d i�o�Z\[k`u_ � [kr c Z\] d Zji4u
� 7:�5��7?9��37?�,�����&� �

� [^] � � �i@�hW]U_a`u}�f ]�� c i~_\]e_�r�~] d f^] t h^r�Zjr3_ Z d v � Z\v d ] �wZj[^] � � � ��Z7i3hW` d ] � Z z r�f^` c v t r�Zj`ni{f B{C r�fsr c^ckt ` � r�
Z\`ui�f � p ] z vk_ Z0]efk_av d ]#Zj[;rSZ0Z\[^`b_0hWiD]e_ fki�Z0Z\[ d ]er�Z\]/f Z\[;]@_ Z+r B ` t `nZ C r�f;h _\] � v d `nZ C i�o$Z\[^]�i c ] d rSZ7`uf^}_ C _ Zj] z
r�_ r���[^i t ] � � d i�Z\] � Z\`ui~f `u_)}{vkr d r�fgZ\]/]Uh _a`nf � ]8Zj[^]�h^rSZ+r ��`nZ7[^`nf	Z\[;] � � � i~f t C r�� ] � Z+_�Z\[^] B ]e[krSmg`ui d i�o Z\[k]
i c ] d r�Zj`uf^} _ C _aZ\] z ��`nZ\[ d ]e_ c ] � Z�Z\i@Zj[^] � v dad ]/fgZ�r c^c;t ` � r�Z\`ui~f ��r�fkhPi{f t C r�� ] � Z7_9Zj[k] B ]/[;remD`ui d Zj[^]�i c ] d rSZj`nfk}
_ C _ Zj] z r tnd ]er~h C r tnt iS�-_�Zj[^]0r c^c^t ` � r�Z\`ui�fZ\i z iWhW`no C � � � i~fk_\`uh^] d Z\[;r�Z�r�f3r ckc^t ` � r�Zj`ui�fPvk_\`nf^} � � � �VU _a`u}~fkr t `u_
o d ]/] Zji@_a]/Z�Z\[^] B t i � ��]ehP_\`n}~fkr t _ z r~_\�@Z\i@��[^` � [^]/m{] d m�r t v^] `uZ � [^iDi{_ ]U_9Z\i � �

�R�(���,���5�57?��� � �O_�_���7?_
� m~]�f Zj[^i~v^}~[ `nZ z r C�B ])_\r�oI]�oIi d r�f�r ckc^t ` � rSZ7`ni�f Z\i z iWhW`no C Z\[^]�� � � ��`yZj[ d ]U_ c ] � Z$Zji0Z\[;]-�~] d f^] t � _$_\] � v d `nZ C �

� �



hW` d ] � Z)r �e� ]e_j_ BDC Z\[;] r ckckt ` � rSZj`bi�f3Z\i Z\[^] � � � d r�` _ ]U_�Z7[^] |gv^]U_ Zj`ni{f3i�oL��[^]/Z\[^] d i d fki�Z � � �Gz iWhW` x;� rSZj`ui�fk_
� r�f B ] c ] d oIi djz ]Uh,_\r�ow] t C `uf,r~f�]efgmD` d i~f z ]/fgZ���[^] d ]�Zj[^] ��] d f^] t�z r C c^d ]/] z�c Z9Z\[^]0r c^ckt ` � r�Z\`ui~f,r�Z-r�f C Z\` z ]� Z\i [�r�fkh t ]3`nfgZj] djd v c Zj_ � � � i _ [;r d ]Z7[^] � � � B ]�Z ��]/]/f Z7[^]3��] d f;] t r�f;h r c^c^t ` � rSZ7`ni�f _jrSoI] t C �$]Ur � [ x ] t h i�oZ\[^]�� � � z r C B ] z iWhW` x ]eh BDC Z\[^] �~] d f^] t i d Zj[^]�r c^c;t ` � r�Z\`ui~f �Ir~fkh f^i~Z B i~Z\[ � � � f Z\[^`b_ z r�fkf^] d ��] � r~f
]�f;_av d ]#Zj[;rSZ h^r�Zjr� d `nZaZj]/f BgC i~f^]�i~o Z7[^]e_a]@]�fgZj`nZ\`u]e_ `b_ f^i�Z t i{_ Z BgC	B ]e`nf^}PiSm~] d � d `yZ\Z\]ef BgC Z7[^]�i�Zj[^] d � � [k]
i�f t C d ]e|gv^` d ] z ]/f{Z8`u_ Zj[;rSZ8]er � [ x ] t h B ] z iWhW` x ]ehsrSZji z ` � r tbt C _aiPZj[krSZ8r tnt d ]Ur�hsr�fkh � d `yZ7]@i c ] d r�Z\`ui~f;_�r d ]
c ] d oIi djz ]eh � i~f;_a`b_ Zj]/fgZ t C � � okZj[^`b_ d ]e|{vk` d ] z ]/fgZ `u_�f^i~Zqr � [;`n]em�]eh ��Z\[^]9��] d fk] tDz r C f^i�ZL_a]e] Z7[^] � � � Zj[^]9�$r C Z\[k]
r c^c^t ` � r�Zj`ni{f#`ufgZ\]efkh^_ `nZ Z\i B ]-_a]e]�f � � [Dvk_e�~`nZL`u_ `uf#Z\[^]-r ckc^t ` � rSZ\`bi�f � _ B ]e_aZL`uf{Zj] d ]e_ ZLZ\i d ]e_ c ] � Z Z\[k`u_ d ]/_aZ d ` � Z\`ui~f �
p ]�hW`b_ � vk_j_9Z\[^] c r d Zj` � v t r d hW]/Zjr�` t _9i�o�Z\[^]U_a] ` _a_\v^]e_9`bf � ] � Zj`ui�f � � � � � �

�R�(�������49c9��;��2 � �57:7?`ba����;���>.R7 	� :%3�;�(�
Y�_ z ]/fgZ\`ui~f^]Uh r B iSm~]{�~r tut � � �>x ] t h^_ z r�fk` c v t r�Zj]Uh BDC Z\[;]�r ckckt ` � rSZ\`ui~f z v;_ Z B ] z iWhW` x ]eh r�Z\i z ` � r tnt C � � [Dvk_/�
Z\[^] d ]-f^]e]eh^_LZ\i B ]�r z ] � [;r�f^`b_ z Z\[�rSZ$r tut iU�-_LZ\[^]�r c^c^t ` � r�Zj`ni{f�Z\i z iDh^`no C Zj[^]�_\]+Z$i�o B t i � ��]eh�]em~]ef~Z+_ ��`nZj[�i~fk]
i c ] d r�Zj`ui�f � � [^`b_ � r c r B ` t `yZ C `b_Lr � [^`u]/m{]eh BgC vk_\`uf^} Z �$i � �  B `yZ B `yZ  z r c ��`yZj[^`nf�Zj[^]�� � � Z\i�_ c ] � `uo C Zj[^]-_\]�Z$i�o
]�m~]ef{Z7_$Z\[kr�Z z r C@B ])hW] t `um�] d ]Uh�r�fkh,��[^` � [�Z d `u}~}�] d r�f,]�m{]/fgZ  [kr�f;h t ] d `nfDm�i � r�Z\`ui~f � � �Lm�]ef{Z7_$Z\[;r�Z z r C Z d `u}�}~] d
r�f@]/m�]efgZ  [kr�fkh t ] d `nfDm{i � r�Z\`ui~f z r C r t �9r C _ B ]�hW] t `um~] d ]eh � � p ]-v;_a]�r � �  B `yZ B `yZ  z r c _a`uf � ]-Z\[^`b_L`b_qZ7[^] t r d }~]e_aZ_ `��/] i~o B `uZ  z r c Z7[krSZ �$] � r�f z r~f^` c v t r�Z\]#r�Z\i z ` � r tnt C i~f3Zj[k] �?j l r d7� [^`yZ7] � Z\v d ]~� ��[^` � [ ��]8r d ] ��i d �g`uf^} i{f� Z\[k`u_ z r C mSr d C owi d i�Zj[^] d r dj� [^`uZj] � Zjv d ]/_0��`nZj[shW` � ] d ]efgZ��$i d h _a`��/]U_ � � @�v d `uf^}PZj[^]@`nf;`yZj`ur t$� i~f x }~v d r�Zj`ni{f i�o
� � �f@#�kZj[^]8r c^c^t ` � rSZ7`ni~f	hW] x f^]e_-Zj[^]8_a]/Z�i�oL]em�]/fgZj_�Z\[;r�Z�r d ] � i�fgZ d i tut ]Uh BDC ]Ur � [ B `nZ�`ufPZ\[;] B `nZ  z r c _ � � [^`u_
hW]�Z7r�` t `u_-h^`u_ � v;_\_a]Uh`nf � ] � Z\`ui�f � � � � * �

� a�a 9;���: <���c�(� �3�' "��7o6W7?_����(�5 <���c�(�
�-fk]#i~o$Zj[^]���r C _ � ] d ]ehWv � ]#Zj[k]#fDv z B ] d i�o�_ C _ Zj] z � r tut _ ��[k]/f vk_\`nf^} � � �f@ `b_)Z\iP[krSm�]#Zj[k]@r c^c^t ` � rSZj`ni{f
d ]e_aZ\i d ]0`nZj_�iS��f3_aZjrSZ7]0r�o Z7] d r c^d ]/] z�c Zj`nm{]0]�m~]efgZ  [kr�fkh t ] d `nfDm�i � r�Zj`ui�f � � fZj[^] � i�v d _\] i�o hWi~`uf^}@_ai;�^i�f^] z vk_aZ
f^i�Z�i{f t C d ]e_aZ\i d ]�Zj[^]8r c^c^t ` � rSZ7`ni�f � _ d ]e}~`b_ Zj] d _e� B vWZ�Z C c ` � r tnt C i~f^] fk]�]Uh^_-Zji d ]e_\]�Z�Zj[^] B `yZ  z r c _�`uf3Z\[k] � � �
� i~fgZ d i tut `uf^} ]/m{]/f{Z hW] t `um~] d C r�f;h f^i~Z\` x;� r�Z\`ui~f B ]e[krSmg`ni d � � f8i d hW] d Z\i0hWi)Z\[k`u_ _jr�ow] t C ��i~f^] z vk_ ZL]/f;_ v d ]�Z\[�rSZ Z\[k]
]�m~]ef{Z  [;r�fkh t ] d `u_$f^i~Z$`ufgm{i��~]eh `uf@Z\[^] z `uhk_ Z�i�o Z\[;`u_ d ]U_ Zji d rSZj`ui�f c^d i � ]UhWv d ] � � i hW]er t ��`nZ\[�Z\[^`b_�_a`nZ\vkr�Z\`ui~f �g��]
r tnt iS�sZ7[^]�r c^c^t ` � r�Z\`ui~f Z\i hW] x f^]�r d r�f^}~]�i�o;r{h^h d ]e_a_\]e_���`nZ\[^`uf `nZ+_ � iDh^] � d ]/ow] dad ]eh�Z\i r�_�Z\[^]Cl �/d `nZ\` � r t  _ ] � Z\`bi�fGn � �p [^]/f3Z7[^]#r c^c^t ` � rSZ7`ni~f	]��D] � vWZ7]e_���`yZj[^`nf	Z\[^] ��d `yZj` � r t  _\] � Z\`ui~f `ufDm~i � r�Zj`ni{f i�o Z\[^]8]/m~]ef~Z  [;r�fkh t ] d `b_�hW`b_jr B t ]eh �
d ]/}{r d h t ]U_a_�i�oqZj[k] _a]/ZaZj`nf^}g_-i�o Zj[^] � � � � � [^] _ c ] � ` x�� h^]�Zjr~` t _-i�o Z\[^`b_ z ] � [;r�f^`b_ z r d ] c^d ]e_a]/fgZ\]Uh3`nf � ] � Zj`ni{f
� � �;�

68�;��2 . ���p7:��� %�7:��� ���
� `nf � ]���] r d ]�vk_\`nf^}#r d `nfk} B v ��] d Z7i8hW] t `um~] d ]em�]/fgZ�h^rSZ+rW�D�$] z v�_ Z � i~f;_a`bhW] d ��[krSZ9[;r c^c ]/fk_$��[^]/f�Z\[^] B v�� ] d
`u_LoIv tut r~fkh�Z\[k]�i c ] d rSZj`nf;} _ C _ Zj] z _aZ\` tut [kr{_ z i d ]�]em�]/fgZ7_LZji8hW] t `um�] d � � � �k@ r{h^h d ]e_j_a]U_ Z7[^`u_$`b_\_av^] BDC hW] x f^`nfk}
r _ c ] � `ur t ]em�]/fgZ Z C c ] � �
	�+ -�	�������.-$� � Z\[�rSZ8`b_ � i~f{Z d i tut ]Uh ��`yZ7[ � � � B `nZ  z r c _ �avk_ Z�r~_8r�f C i�Z\[k] d ]�m{]/fgZe�
B vWZ#h^] t `nm{] d C i~o-��[^` � [�f^]/m�] d#� i�fk_\v z ]e_#r d `nf^} B v�� ] d ]/fgZ d C � � [^] �	�+ -�	 ���� �(-$�>]em~]ef{Z�_a` z�c^t C Z d `u}�}{] d _
Z\[^]@`uf{m{i � rSZj`ui~f>i�o$Z7[^]�]/m{]/f{Z  [;r�fkh t ] d ��[k]�f>Z7[^] d `uf^} B v�� ] d `b_)oIv tut � � [^] � � � r t _\i � i�fgZ+r�`nf;_�r x ] t h Z\[kr�Z
`nfWowi daz _ Zj[^]-r ckc^t ` � r�Z\`ui�f@[^iS� z r�f C ]�m{]/fgZj_ r d ]�|~v;]�vk]/h#owi d hW] t `um~] d C ��`nZ7[^`nf#Z7[^]�i c ] d r�Zj`nf^}�_ C _ Zj] z �Dr tnt iS��`nfk}
r c^c^t ` � r�Zj`ni{fk_ Zji�h^]+Z7] d\z `ufk]�`bfk_a`uhk]�Z\[k]-]/m�]efgZ  [kr�fkh t ] d ��[^]�Z7[^] d i d fki�ZLZ7[^] C _a[ki~v t h d ]U_ Z7i d ]�Z\[^]�r ckc^t ` � rSZj`ui~f � _
_ Z+rSZ\]0i d ]��gZ d r � Z z i d ] ]/m{]/f{Z7_�o d i z Z7[^] �~] d f^] t �

� q � \ �0�(� � 2(���5 "���;�(�
� � �f@�r tnt iS�-_)owi d r�f r c^ckt ` � rSZ7`ui�f	Zji � i~fgZ d i t z i~_aZ0i�o$`uZj_ B ]/[;remD`ui d � B t i � �D`uf^}r~fkh v^f B t i � �D`nfk},]em~]/f{Z0f^i�Zj` 
x;� rSZj`ni{f	r�fkh	h^] t `bm�] d C � ��`yZj[^i~v^Z)_ C _aZ\] z'� r tut _ � ��iU��]/m~] d �;��] c^d iSmg`bhW]#r _ C _aZ\] z'� r tut `ufgZ\] d oIr � ]0oIi d _ai z ] t ]e_a_
o d ]e|gv^]efgZ t C c ] d owi daz ]Uh>r � Zj`ni�f�_ �w��[;] d ] h^] t r C `u_ fki�Z r�f `b_\_\v^] � � � [k]/_\] r � Zj`ui�fk_0`uf �/t vkh^] c ] d owi daz `nf;}P`nf^`nZ\`br t
� � �f@ � i~f x }~v d r�Z\`ui~fr�fkhhW] x f^`uf^} Z7[^] z ]er�fk`nf^}#i�o�Z\[^] ]�m{]/fgZ  � i~f{Z d i tnt `nfk} B `yZ  z r c _ � � [^]U_a] r d ] r tnt r � Zj`ui�fk_
Z\[krSZ r d ] c ] d oIi djz ]Uh d r d ] t C �wv;_avkr tnt C i�f t C r�_�Zj[k]9r ckc^t ` � rSZ7`ni�f�`b_q`nfk`yZj`ur t `��/`uf^} `yZ7_a] t o ��r�fkh#_ai ��]�r d ]9f^i~Z } d ]Ur�Z t C
� i~f � ] d fk]/h@r B i{vWZLZ\[;]�i�m�] d [^]Ur�h@r~_\_ai � `brSZ7]eh���`nZ\[ c ] d owi d\z `ufk}�_\v � [ r � Z\`ui~fk_ � � i c ] d owi djz Zj[^]e_\]�Z7r~_ �W_e� � � �i@
hW] x fk]e_�r�f^]e�G_ C _aZ\] z � r tut �cD,T?G(F�G4E H�J��$Z\[;r�Z-`b_-_ ` z ` t r d `ufPfkrSZ7v d ] Zji�Z\[^] �5M4F5G<E�HOJ8_ C _aZ\] z � r tnt r�fkh`u_-vk_a]Uh
Z\i c ] d owi daz r tut r � Zj`ni{fk_ d ] t rSZj]eh�Z7i � � �k@ Z\[;r�Z z r C d ]U|gv^` d ]�r�_ C _ Z7] z � r tut �

� [k]#hW]e_\`n}{f	i�v^Z t `nfk]eh `uf Zj[^`b_)_\] � Zj`ui�f r{h^h d ]e_j_a]U_ z i~_aZ i�o Zj[^] � i�f � ] d fk_ d r�` _ ]Uh BDC � r�f^}gr �>)1�"?Ze ��`yZj[ d ]/}~r d h^_
Z\i � � � �VU _a`n}{fkr t _9r�_9r�f�]em�]/fgZ�h^] t `bm�] d C z ] � [kr~f^`u_ z owi d �$] B  _a] d m{] d _ � � ] � Zj`ui�f� � � � � � f c r d Z\` � v t r d �DZ\[^`b_9hW]e_\`n}~f_ai
oIr d r�h^h d ]U_\_a]e_)r tut B v^Z)`nZ\] z � � z ] z i d C d ]U|gv^` d ] z ]�fgZ+_ B ]/`uf^} c^d i c i d Z7`ni�f;r t Z\i�]em�]/fgZ d r�Z\] � � p>]8r{h^h d ]e_j_-Zj[^`u_ t r~_aZ
`nZ\] z `uf � ] � Z7`ui�f � � l BgC c^d i c i~_a`uf^} r t Zj] d fkrSZ\`um~] � ��] d f^] t  `nfgZj] d fkr t �9_a] z r�f{Zj` � _9owi d-z r�fkr~}�`bf^} xkt ]� h^]e_ ��d ` c Zji d  d ] t r�Z\]Uh

� l



� �;2(� ��7o[ �;� �Lm~]/fgZ � i�fgZ d i t �$t i � �L@�] x f^`nZ7`ni�f
B5G 
��F5G DNT?D7�?G��<F�M7�:G�
"M?E��

� ��� �"M,G'� ���!� Q�� � ��� +.+ �,��B(� �,�<D:S ���  ����G �#�?G"D �<D 
	�NQ
� ��� S?D?E���T"D 
��� ��� X"D:n:S �� ��� G<n��,E��T?M���S H ��X<n7�"S<END 
�J�HOB5G
 ��F5G DNT<D:�<G��"F5M7�?G
"M?E��,D4F���J
�T?M���S � B5G?n4F 6��
B'G�
 ��F�G D�T?G���
<D ��B�� 
<D �(B��Q � B�G�
 ��F�G D,T?G(� 
"D ��B F5M7�<G?n�����B

� B�nNT?D:S T"n?E��<D4B>M� n:E?E 
"D �'�NB�G"D�
�B
� K�
'��M 
 G"M����<T"M<F,n,G'��M7� M� �VX"n7�?S"E:D 
��
�,Q

B'G�
 ��F�G D�T"D7�?G DNT?D7�<G"�� � �! �CQ �!D?n<F�X ��B�G�
 ��F5G D,T"D �<G!�bF�M7�?G<n�����B
�"�#�?S��'T��5S �4n:E D�T"D:�<G �#���<M 
�m�n,G'��M7�
� � n:�"n<ENM"�?M ��B G<M ��B5G 
��F5GgB(���'�#� �?M �
�NQ

� �

]/m~]/fgZj_ � � [^]e_\] f;]�� _\] z r�fgZj` � _)}�`um~]�_ v B  _ C _ Zj] z _�_\v � [>r�_ _ i � ��]�Z7_ z i d ] � i~fgZ d i t iSm~] d Zj[^]#]/m�]ef{Z7_-Z7[^] C }{]/f^] d r�Z\]~�
r~hkh d ]U_\_\`nfk}8Zj[^] � i~f � ] d fk_�r B i{vWZ-]/m~]/fgZ z r�fkr�}{] z ]/fgZ7_�� d ]/m~i � r�Z\`ui~f � d r�`b_a]Uh�`uf � ] � Z\`ui~f � � �k� � �

� f _ v z�z r d C �k��`nZj[ � � �i@ �$]�[;rem{] r�f3]�� � `n]efgZ z ] � [kr~f^`u_ z owi d-c;d i c r�}{rSZ7`ui�f3i�o ]/m{]/f{Z�`ufWowi d\z r�Z\`ui~fPo d i z Z\[k]
i c ] d r�Zj`nf^})_ C _aZ\] z `bf{Zji�r c^c^t ` � rSZ7`ni�f;_ � � f � i~f{Zj`nfDv^`uf^}�i�v d hW`u_ � v;_\_a`ni{f ��� ] xkd _aZ�h^`u_ � vk_j_ Z7[^] � � � �/Zj[^] �{] C � i z�c i~f^]efgZ
i�o Zj[^] � � �f@ `ufgZ\] d o r � ]�Z7i B ]�owi tut iU��]/h BgC Z7[^] c^d ]/_\]/fgZjr�Z\`ui~f i�o$r _jr z�c^t ]8r ckc^t ` � r�Zj`ui�f Zj[krSZ vk_\]e_ � � �f@ � ��rUmD`nfk}
c^d ]e_a]/fgZ\]Uh � � �k@ `nf_av�� � `n]ef{Z9hW]�Z+r�` t � ]�Z\[^]ef�r~h^h d ]U_a_ Zj[^] c r d Z\` � v t r d `b_\_\v^]e_�r�fkh � i�f � ] d fk_�r B i�v^Z � � �i@ Z\[kr�Z$��]
[krUm~] `bh^]�fgZ7` x ]eh,`uf,Z7[^`u_�_\] � Z\`ui~f �

�^�/f � � 	 � j 	�� � � � � � � � � � �
� 
 �

� [^] z i{_ Z)` z�c i d Zjr�f{Z�`bf{Zj] d oIr � ]0oI]UrSZ\v d ]8i�o � � �i@ `b_�Z\[^] l �Lm�]efgZ � i~f{Z d i t ��t i � �Xn � � � � � � � [k] � � � hW] x f^]e_�Z\[k]
d ]�}~`ui�fi�o z ] z i d C `uf,��[^` � [ Zj[^] r c^c^t ` � r�Zj`ni{f c^t r � ]/_$Zj[k] c r d r z ]/Z\] d _$Zj[;rSZ-hW] x fk] � � �f@ � _ B ]/[;remD`ui d r�fkh c^d iUmD`bhW]e_
r d `uf^} B v�� ] d Zj[kr�Z `b_)vk_ ]Uh BgC Z7[^]8�~] d f^] t Z\i c r�_j_)]/m{]�fgZ `ufWowi daz r�Zj`ni{f Z\i,Z\[k]#r c^c^t ` � r�Z\`ui~f � � [^]#_aZ d v � Z\v d ]8i�o Z\[k]
� � � `u_-h^]�Z\] daz `uf^]eh BgC i c ] d r�Zj`nfk}  _ C _ Zj] z c^d iSmD`bhW]eh[^]Ur�hW] d9x�t ]U_�� � `u}�v d ] � � * � � � [k] x ] t h^_�i�o�Z\[;]�� � � _\] d m�] Z\[k]
owi tut iU��`uf^} c v dac i~_\]e_�u
S<D:E��'T"D 
�u

�Lr � [�]em�]/fgZ�Z C c ])`u_ B i�v^f�h�Zji#r�f�]em~]ef~Z9} d i~v c �I_\]/] � ] � Z7`ui�f � � � � * �$r�fkh�]er � [,]/m�]efgZ  } d i~v c ` _ d ] ckd ]U_a]ef~Z7]eh BDC
r B `nZ$`uf Zj[^`u_ � �� B `nZ B `yZ  z r c � � [^`u_ B `uZ  z r c _ c ] � ` x ]U_LZj[^]�]em~]/fgZ�} d i{v c _ oIi d ��[^` � [ ]/m{]�fgZ7_ z r C�B ]�h^] t `nm{] d ]Uh
Z\i�Z\[k]9r ckc^t ` � r�Z\`ui�f � � o r�f8]em�]/fgZ } d i~v c�� _IS?D?E���T"D�
 B `yZ `b_�_\]�ZU��Z7[^]$]em~]ef~Z+_�o d i z Z\[kr�Z } d i~v c r d ] � i c `n]Uh `ufgZ\i)Z\[k]
� � � � _ d `nf;}  B v���] d ��`yZj[^i~v^Z0Z d `u}~}~] d `nf^} c^d ]/] z#c Zj`ui�f i�o�Z\[^]@r ckc^t ` � r�Z\`ui�f � � [^]@r ckc^t ` � r�Zj`ui�f � r�f Z7[^]/f � [^] � �
Z\[^] � � � r�Z�r z i d ] � i{fgm~]/f^`u]/fgZ�Zj` z ]�Zji#_\]/])`yo�]/m~]ef~Z+_�[krUm~] B ]e]/fhW] t `nm{] d ]eh � � [^`b_ x ] t h `b_ z iDh^` x ]Uh�i~f t C@BDC
r c^c^t ` � r�Zj`ni{fk_�Zj[ki�v^}~[P`nZ-`u_9`uf^`nZj`br tut C _a]�Z�Zji@� BDC Zj[k])�{] d f^] t �

�4M�G'� ����u
� [^`u_ x ] t h ` _�r � �� B `yZ B `nZ  z r c Z\[kr�Z `uhW]efgZ\` x ]e_#Zj[^]P]/m�]ef{Z7_#Z\[kr�Z z r C Z d `u}�}{] d r c^d ]e] z�c Z7`ni�f � � r tut Z\i>Z\[k]
]�m~]ef{Z  [;r�fkh t ] d BgC Zj[^]0i c ] d r�Zj`nf^}@_ C _ Zj] z � �
� o�r�f>]/m{]/f{Z�} d i~v c [kr~_ `nZj_ � i djd ]U_ c i~fkh^`nf^} B `nZ _\]+Z�`nf>Zj[^] �"MNG�� � � B `nZ  z r c � Z\[k] B `yZ0owi d Zj[kr�Z�} d i~v c `nf>Z\[k]S:D<E��'T<D 
 B `yZ  z r c `u_8`u}~f^i d ]eh � p [;]�f r _ ]�Z�i�o�]em~]�fgZ+_ `b_#hW] t `nm~] d ]eh Zji Z7[^],r c;c^t ` � rSZj`ui�f B{C Zj[^]�i c ] d rSZj`nfk}
_ C _ Zj] z �^Z7[^]�i c ] d rSZ7`uf^} _ C _aZ\] z `ufDm�i~��]U_�Zj[^]�]/m~]/fgZ�[kr~fkh t ] d oIvkf � Zj`ni{f`uoLr�f C i�oqZj[^]8hW] t `nm~] d ]eh]/m{]/fgZj_ B ] t i�fk}
Z\i r�} d i~v c ��[ki~_a] B `yZ�`nfZ7[^] �4M,G�� � � B `nZ  z r c `u_�_ ]/Z � � [^` _ x ] t hP`b_ z iDh^` x ]/hPi~f t C�BDC r c^c^t ` � r�Zj`ni{fk_9Z7[^i�v^}{[`yZ-`b_�_a]/Z�Z\i@� BDC Z\[k]0��] d f^] t ��[k]/fZ\[^] � � � `b_9`ufk`yZj`ur t `��/]Uh �DZj[gv;_�h^`u_jr B t `uf^}@r tut f^i�Zj` x;� r�Zj`ni{fk_ �

� P



B5G?n4FB6�u
� [^`u_-`b_�Zj[^]8_ Z+r � � c i�`ufgZj] d Z\[kr�Z�vk_\]ehP��[^]efPZ\[;]0]/m~]efgZ  [kr�fkh t ] d `u_�`nfDm�i{��]ehP`uf r c^d ]/] z#c Z\`ui�f � � o Z\[k`u_ x ] t hP`u_
_ ]�Z9Zji ��l � �	Zj[^]/f � � �k@ vk_a]e_�Z\[k] r c^c^t ` � rSZ\`ui~f � _ � v d\d ]�fgZ-_ Z7r � � �Ir{_�`u_9h^i~f^] ��`yZj[�Zj[^]0_a`u}�fkr t _ z ] � [kr~f^`b_ z � �

X4n �"S<E:D 
�u
� [^]�r{h^h d ]U_\_$i�o.Z\[^])]/m�]efgZ  [kr�f;h t ] d owv^f � Z\`bi�f,`nfDm�i{��]eh BDC Zj[^])��] d f^] t ��[^]ef c ] d owi daz `bf^} c^d ]e] z�c Z7`nm�])f^i�Z7` x;� r�
Z\`ui�f;_ � � `uf � ]$Zj[^]��~] d f^] t `b_qhW] t `um~] d `nfk} z v t Zj` c^t ]�]/m~]/fgZj_ _a` z v t Z+r�f^]ei~vk_ t C ��`nZ h^ig]U_�f^i�Zq�Df^i�� ��[^` � [8_ c ] � ` x;� [kr�f�h t ] d Zji0`ufgm~i��{]�� r�_L`nf � � � �VU _a`u}~fkr t _ � � � [Dvk_e�{r0_ `ufk} t ]�[kr~fkh t ] d `b_ vk_\]eh�r~fkh8Zj[^`b_ [kr~fkh t ] dLz vk_ Z�hW]� z v t Z\` c^t ]��
Z\[^] _\`nfk} t ]@fki�Z\` x;� r�Z\`ui~f>Zji3]/m�]ef{Z  _ c ] � ` x;� [kr~fkh t ] d _0`yo�`nZ���`u_\[^]U_ Z\iP] z v t r�Z\] r3_a`b}�fkr t _  t `n�{]@`nfgZ\] d o r � ] � � [^`u_
x ] t h	`b_0_\]�Z BDC Z\[^] r c^c^t ` � r�Z\`ui~f r�f;h	`b_ `nfk`yZ7`ur t `��/]Uh BgC Z7[^]�i c ] d r�Z\`uf^}3_ C _ Zj] z Z\i���l ��� � Z\[Dvk_0h^`u_jr B t `nf;}r tnt
c^d ]e] z�c Z7`ni�f � � [^]0]/m{]�fgZ  [kr�fkh t ] d oIv^f � Z\`ui~fP`u_9}{`nm~]/fPi�fk]0r d }~v z ]efgZ-��[^]/fP`uf{m{i��~]Uh BDC Zj[k] �~] d f^] t uLr c i�`ufgZj] d
Z\i�Z7[^])��] d f^] t  Zj[ d ]er{h � _ � � � � � [^`b_9r d }{v z ]/fgZ�r tnt iS�-_ Zj[^]�owv^f � Zj`ui�f�Zji8`uhW]efgZ\`no C `yZ7_ � � � �g��[k` � [,`u_�f^] � ]e_\_\r d C
`nf z v t Z7`  Z\[ d ]er{hW]eh c^d i~} d r z _9��[^] d ]0]er � [�~] d f^] t Zj[ d ]Ur~h z v;_ Z-[krSm�]0`nZj_-iU��f�� � � �


"D ��B?u
� [^`u_ `u_�r c i~`ufgZ\] d Z\i#r�_ Z d v � Zjv d ]�h^] x f^`uf^} Z\[^] d ]/}{`u_ Zj] d  _ Z7rSZ7]-i�o Zj[^]�r ckckt ` � rSZ\`bi�f ckd `bi d Z7i c^d ]/] z#c Z\`ui�f � ��f � ]
Z\[^]3r ckc^t ` � r�Zj`ui�f � _�]�m{]/fgZ  [kr�fkh t ] d oIv^f � Z\`ui~f [kr~_ x fk`u_\[^]eh �$`nZ � r�f d ]e_aZ\i d ]Z\[^] r ckc^t ` � r�Z\`ui~f � _@_aZjr�Zj] c^d `ui d Zji
c^d ]e] z�c Z7`ni�f���`yZ7[sZ\[k],hkr�Zjr c i�`ufgZ\]Uh Zji BgC Zj[k`b_ x ] t h � � [^],i c ] d rSZ\`ufk}	_ C _ Zj] z _\]�Zj_ Z\[k`u_ x ] t h�� v;_ Z B ]/owi d ]
`nfgm~i��D`uf^}�Z\[k]0]/m�]ef{Z  [;r�fkh t ] d owvkf � Z7`ni~f`ufZ\[^]�r c^ckt ` � rSZ\`ui~f �

DNT?D7�?G��� ���?X4D:nNS��"G<n���E4u
� [^] D,T"D:�?G�� � �Pr djd r C `b_�vk_\]eh	r~_)r d `uf^} B v�� ] d Z\i,[^i t h3]/m~]/fgZ)`ufWowi daz rSZj`ni{f � � `u}�v d ] � � ��� � � [^] ] t ] z ]efgZj_�i�o
Z\[^`b_�r djd r C r d ] hW`umD`uh^]eh>`nfgZji,Z ��iP} d i~v c _ � Z\[^ig_a]�] t ] z ]ef{Z7_0`uf{ZjiP��[^` � [>Zj[^]@�~] d f^] tLz r C hW] c i{_\`nZ�f^]/� ]�m~]efgZ
`nfWowi daz r�Zj`ni{f�r�f;h�Z\[;i~_a]�o d i z ��[^` � [ Z\[k])r c^c;t ` � rSZj`ni{f ��` tnt d ]Ur~h�Zj[;rSZ9`ufWowi d\z r�Z\`ui~f � � [^]fX4D:nNS�r�fkhWG<n��,E x ] t h
`uhW]ef~Z7`no C Zj[^] d r�f^}~] i�oLr djd r C ] t ] z ]/fgZj_���[^` � [	r d ] C ]�Z-Zji B ] c^d i � ]U_\_\]eh BDC Zj[^]8r c^c^t ` � r�Zj`ni{f � � [^] X"D:nNS x ] t h
`uhW]ef~Z7` x ]e_�Zj[^] d `bf^}  B v�� ] d ]ef{Z d C ��[k] d ]�Zj[^] f^]��DZ�]/m{]/f{Z-��` tut B ] h^] t `nm{] d ]Uh�`bf{Zji�r�f;h Zj[^] G<n���E x ] t h,`uh^]/fgZ\` x ]e_
Z\[^] t r~_ Z ]/m�]efgZ c^d i � ]e_j_\]eh BDC Z\[k]#r ckc^t ` � r�Z\`ui~f � Y�_�fk]/� ]/m{]�fgZ7_)r d ]#h^] t `nm�] d ]Uh ��Z\[;] �~] d f^] t `nf �/d ] z ]�fgZ7_ �Ir~fkh
� d r c _-r d i�v^f;h`no f^] � ]e_a_jr d C ��Z\[^] X4D:n:S x ] t h � � `u�~]e��`u_a]~�;r~_9Zj[k]�r c^c^t ` � rSZ7`ni~f � i�fk_\v z ]e_-]/m~]ef~Z+_�`nZ�`uf ��d ] z ]/fgZj_G?n���E � l�_a`uf^} Zj[^`b_ z ] � [�r�f^`b_ z Zj[^]��] d f^] t �Df^i���_#��[^` � [�] t ] z ]/fgZj_#i�o�Z\[k] B v�� ] d r d ] o d ]/],owi d hW] t `um�] d C i�o
]�m~]ef{Z7_ � �Lr � [ ] t ] z ]/fgZ�i~o)Z7[^]CD,T"D �<G��� � B v � ] d `u_,r>B'G�
 ��F�G D�T"D7�?G i B � ] � ZU����[^` � [ `u_,r�f ]��gZ7]/fk_a`ni{f i�oB'G�
 ��F�G�B,� ����� �?M i B � ] � Z,vk_\]eh `nf Zj[^] _\`u}�f;r t _ z ] � [kr�f^`b_ z � r tut iS��`uf^}�v;_@Z7i ]er�_\` t C hW] t `um~] d _\`n}�f;r t _ v;_a`nfk}
� � �f@�� �

� v[w�vHu � �P~ �P{�� ���syc}b�
� [^] � � � �VU _\`u}~fkr t _�` z�c^t ] z ]/fgZ7r�Z\`ui~f	`nf �"j l � `ufgv �3r t _ai�vk_\]e_�r B `nZ  z r c Z7i�hW]/Z\] djz `nfk] ��[^` � [	_\`n}�f;r t _�_\[^i~v t h3i d_\[^i�v t h@f^i~Z B ]�h^] t `nm�] d ]Uh � �Lr � [ B `yZ9`uf@Z\[;`u_ B `nZ  z r c,� i~f{Z d i t _ Zj[k] B ]/[krSmD`ui d i�o Z\[^])i c ] d rSZ7`nf^}#_ C _aZ\] z ��`nZ\[ d ]U_ c ] � Z
Z\i@i~f^]�_a`u}�fkr t Z C c ] � �Lr � [P_\`n}{fkr t Z C c ]0[kr~_�r�_\`n}{fkr t fDv z B ] d r�_j_ai � `br�Zj]eh��`yZj[P`yZ�r~fkh,Z\[Dvk_e�khW] t `um�] d C i�o _\`n}�f;r t ��`u_
� i~f{Z d i tnt ]eh B{C Z7[^]#m�r t vk]8i~oLZj[k] � � Zj[ B `nZ)i~oLZ\[;] B `nZ  z r c � ��iS� ]/m{] d � v^f t `u�~] Zj[^] � � � B `nZ  z r c _/� Zj[^` _ B `yZ  z r c `u_
z r�`ufgZjr�`ufk]/h��`nZj[k`nfZ\[k]0��] d fk] t r~fkh z vk_ Z B ] z r�f^` c v t rSZ\]Uh,��`nZ\[3_ C _ Z7] z � r tut _ �
� � �i@ vk_\]e_�Z ��i B `nZ  z r c _ `ufk_\`uhW]9Zj[k] � � � Z\i � i{fgZ d i t Z\[k]�i c ] d rSZ\`ufk}0_ C _ Zj] z � _ ]/m~]/fgZLf^i~Z\` x;� r�Zj`ui�f@r�fkh�hW] t `um~] d C

B ]/[krSmg`bi d u'�4M,G'� ����r~fkh S<D:E���T?D 
 ��� [^]U_a] B `yZ  z r c _.r d ] B i�Z\[ � �  B `yZ7_ `uf _\`��/]~� � i{`nf � `bhW`nfk}���`yZ7[)Zj[^] �"j l r dj� [^`nZ7] � Z7v d ] � _
��i d h� _\` �e] Z\[k] d ] BgC r tnt i���`nfk}sowi d Z\[k] B `yZ  z r c _ Zji B ] d ]er�h r�f;h _\]�Z,`uf Zj[^]/` d ]/f{Z7` d ]�Z C ��`uZ\[ r�_a`uf^} t ] � r�Z\i z ` � �
`ufk_ Z d v � Z\`ui~f � _a]/] � ] � Z\`ui~f � � � � ��� � � o-Zj[k],r ckc^t ` � r�Z\`ui�f�]efk_\v d ]U_�Zj[kr�Z@r tut9z r~f^` c v t r�Z\`ui~f;_ i~o-Z\[^]U_a] B `uZ  z r c _#i ��� v d
r�Zji z ` � r tut C �DZ\[^]ef�f^i#`uf{Zj] djd v c Z � r�fi �e� v d `uf�Zj[^] z `bh^_aZ9i�o�r z r�f^` c v t rSZ\`bi�fr�fkh Zj[gv;_$Z\[k]��{] d fk] t � r~f�f^]em~] d9d ]er�h,r
B `nZ  z r c `nfPr�fP`uf � i~f;_ `b_aZ\]/fgZ�_aZjr�Z\] �

� f � � �f@#�~]em~]/f{Z Z C c ]/_ �wi d _\`n}�f;r t fDv z B ] d _ �Lr d ]�r t _\i z r c;c ]Uh�Z\i B `yZ+_L`uf@Z\[k] B `nZ  z r c _/� B vWZ Zj[^`u_$`b_ r z r ckc `nfk}
Z\[;r�Z�`b_�hW]�Zj] djz `nf^]Uh BgC Z\[^] r c^c^t ` � r�Zj`ni�f � �Lr � [ B `yZ�`ufsr B `yZ  z r c>d ] c^d ]e_\]�fgZ+_0r�f la]�m{]/fgZ�} d i~v c nW����[k` � [s`b_�rP_a]/Z
i�o$]/m~]/f{Z+_ � c i{_j_ ` B t C _ `u}~fkr t _ ����[^i{_a]#hk] t `nm�] d C i d fki�Z\` x;� rSZj`ui�f B ]e[krUmD`ni d `b_ � i�fgZ d i tut ]eh B{C Z7[krSZ B `nZ � � m�]/fgZ } d i~v c _
r d ] `bhW]/fgZj` x ]Uh BDC Z7[^] B `yZ�Z\[kr�Z � i�fgZ d i t _�Z\[k] z ��Z\[Dvk_�]/m�]ef{Z)} d i�v c ��`u_ � i~fgZ d i tut ]eh BDC Zj[^] t i��$]e_aZ�i d hW] d B `nZ�`uf3Z\[k]
B `nZ  z r c � Y tnt iS��`nf^}�r c;c^t ` � r�Zj`ui�fk_$Z7i8hW] x fk])]/m�]efgZ�} d i~v c _�`nf,Z\[^`b_ z r�f^f^] d r �/� i z�c^t `u_\[^]e_$Z �$i Zj[k`uf^}~_�u�`nZ-r tut iS�-_$Z\[k]
r ckc^t ` � r�Zj`ui�fZ\i ckd `ni d `nZ\` ��]�hW` � ] d ]/fgZ-]/m�]efgZ�Z C c ]e_�r~fkhvk_\vkr tut C z r~��]e_�r � �� B `nZ B `yZ  z r c _\v�� � `u]/fgZ �

� Z�`u_ B ] � r~vk_ ]i�o�Zj[^`b_�r B ` t `yZ C Zji h C fkr z ` � r tnt C _ ]/Z�Z\[^] z ]er�fk`nf^}g_ i~o-Z7[^] B `yZ7_8`uf Z7[^]U_a] B `nZ  z r c _ Zj[kr�Z@r � � 
B `nZ B `yZ  z r c `b_#_\v�� � `u]/fgZ � Y c^ckt ` � rSZ7`ui�fk_�_av � [ r~_8��] B  _a] d m�] d _�r d ] c^d ` z r d ` t C `nfgZj] d ]/_ Zj]eh `nf r _ z r tut [kr�fkhDo v t i�o
]/m~]/fgZ Z C c ]e_ r~fkh Zj[Dvk_/� fk]/]eh i�f t C r_ z r tut fDv z B ] d i~o B `nZj_�Z\i � i{fgZ d i t Z\[^]U_a]#]/m~]/fgZj_ � �-o Zj[k]#i�Z7[^] d ]/m~]/fgZj_ �wZ\[kr�Z

��j



� �;2(� ��7o[ � - � `nf^} � v�� ] d i�o � m�]/fgZf@ rSZjr

by application
events not yet processed

event slots that may be filled
with new event data by the kernel

head

tail

r�f r c^c^t ` � rSZ7`ni~f	`b_�i{f t C z r d }~`ufkr t `uf{Zj] d ]e_aZ)`uf �+� ] z@c ` d ` � r t ]/mD`bhW]/f � ]8_\v^}~}~]e_aZj_�Zj[kr�Z)f^i~Z\` x;� r�Z\`ui�f	i�oLZj[k]e_ ]#]/m~]/fgZj_�`u_
Z\i{}�} t ]eh�_\` z v t Zjr�fk]/i�v�_ t C oIi d r tut _av � [#]em�]/fgZ7_ � � � �k@ r tnt iS�-_Lr tut _\v � [ z r d }{`nfkr tnt C `uf{Zj] d ]e_aZ\`uf^}0]em�]/fgZ+_qZ\i B ]-r~_j_ `u}~f^]Uh
Z\i#Z7[^]0_\r z ])]em~]ef{Z-} d i�v c �Ii d Zji#f;i�f^]�rSZ�r tnt �WZj[gv;_�hW`u_jr B t `uf^}#Zj[k] z � �
l-f t `u�~] � � � �VU _\`n}�f;r t _/� � � �f@ hWiD]e_�f;i�Z9Z d ]erSZ-r tut B `nZ7_�`uf Z7[^] B `nZ  z r�_\�@]e|gvkr tnt C � � m�]/fgZ9Z C c ]U_ d ] ckd ]e_\]/fgZj]eh BDC

t iU�  i d hW] d B `nZ+_�r d ] h^] t `um�] d ]eh xkd _ Z BDC � � �k@ r�fkh�Z\[Dvk_e�DZ\[^] B `nZ  z r c _ c^d iSmD`uhW] r B r�_\` ��c^d `ni d `nZ\` �/r�Z\`ui~f z ] � [kr�f^`b_ z �
� d iSmg`bhW`uf^}Pr c^d `ni d `nZj`��erSZj`bi�f z ] � [�r�f^`b_ z r tut i��-_-owi d r�f>r c^ckt ` � rSZ7`ui�f Zji�}~`um�] c^d `ni d `nZ C Zji�]�� � ] c Zj`ni{fkr t ]/m{]/f{Z7_ � � [^`u_
`b_-` z#c i d Zjr~f~Z B ] � r~vk_ ] � � �f@ `b_�hW]U_a`u}~f^]Uhowi d vk_ ]�`bf r c;c^t ` � rSZ\`bi�fk_ d ] t C `bf^}@i~fPZ7[^]�]em�]/fgZ  f^i�Zj` x;� r�Zj`ui�f z ] � [kr~f^`b_ zr~_)Zj[^] c^d ` z r d C z ]er�fk_ i�o t ]er d f;`nfk}Pr B i~vWZ � [kr�f^}{]e_ `uf	Z7[^]�]/fDmD` d i~f z ]efgZ � � o��$]@[krUm~]@rP_ ] d m�] d r c^ckt ` � rSZ7`ui�f>Z\[kr�Z
c^d i � ]e_j_a]U_�Z\[;i�vk_jr�f;h^_9i~o x;t ]�hW]U_ �/d ` c Z\i d _/�WZ\[;] d ]0`u_�r@h^r�f^}~] d Z\[kr�Z�r8�9r d f^`uf^}@i�o r�fP]�� � ] c Zj`ui�fkr t ]/m~]/fgZ-�$i~v t h[krSm~]
Z\i0�9r�`nZLowi d Z7[^i�v;_\r~fkh^_ i�o xkt ]� h^]U_ ��d ` c Z\i d ]/m~]ef~Z+_qZji B ] c^d i � ]/_j_\]eh � � [^] c^d `ni d `nZj`��er�Z\`ui~f z ] � [kr~f^`u_ z ckd i�mD`uh^]eh BDC Z\[k]
� i~f x }�v d r B t ] B `nZ  z r c>z r c^c `uf^}{_ r tnt iS�-_�o i d Z\[^]@r ckc^t ` � r�Z\`ui~f Z\iPhW] � `uh^]8owi d `yZ+_ ] t o���[k` � [>]/m{]�fgZ7_ r d ]�]�� � ] c Zj`ui�fkr t �
� [^`b_�_ Z d v � Z\v d ]Pr tut iS�-_e�Lowi d ]��Wr z#ckt ]{�$r>_a] d m~] d r ckc^t ` � rSZ7`ni~f vk_\`uf^}>r�f r{hWm�r�f � ]/h z ] z i d C z r~fkr�}~] z ]/f{Z@_ C _ Zj] z�w}gr d B r�}~] � i tnt ] � Z\`ui�f>i d c ] d _\`u_aZ\]efgZ _aZ\i d r�}~] ��Z\i}~`um�]�[^`u}�[^] d c^d `ui d `nZ C Z\i]/m{]/f{Z7_ d ] t r�Z\]Uh3Z7i z ] z i d C z r�f;r�}~] z ]efgZ�w] � } � � � � h � � h v _ `u}~fkr t _ �)Z\[;r�f>Z\i3]em�]/fgZj_�i�fs_ai � ��]/Zj_ � � v � [ c^d `ni d `nZ\`��er�Z\`ui~f `u_�f^] � ]U_\_jr d C _\`nf � ] z ] z i d C d ] t r�Z\]Uh
]/m~]/fgZj_�f^]e]eh@Zji B ] hW]er t Z���`yZj[�` z�z ]UhW` rSZ\] t C Zji#r tnt i��"Zj[k])r ckc^t ` � r�Z\`ui~f�Z\i x f^`b_ [���[�rSZ9`yZ9` _$hWi{`nfk} ��`nZj[�Z\[^] � v d\d ]efgZ
��t `u]/fgZ � i�fkf^] � Z\`bi�fP`yZ-`b_9[kr~fkh t `nf^} � B ]/oIi d ] `yZ-`b_-r B t ] Z\i@hk]/r t ��`nZ\[Pi�Z7[^] d _ � �
� i~f x }~v d r�Z\`ui~f0i~o^]/m�]efgZ�} d i�v c _.` _ c ] d owi d\z ]Uh0��`yZj[ Zj[k] DNTNG�F5G<E�HOJ�_ C _ Zj] z � r tnt � � `u}~v d ] � � � ckd iSmg`bhW]U_.r�f ] �^r z�c^t ]

i�o�[^iS� Z\[^`b_$`u_9r �e� i z�c^t `b_a[^]Uh � � f Zj[k`b_ ]��Wr z#c;t ]{�D� ] B `nf;h � � h � � � r�fkh � � h � � �-� _a`u}�f�r t _$Zji ]/m~]/fgZ�} d i{v c �W�Wr~fkh
� � h � � Zji�]/m~]/fgZ-} d i~v c �"* �

� +



� �;2(� ��7o[ � [ l�_a`uf^}8DNT?G4F5G"E�HOJ�Z\i @)] x f^]�� m�]/fgZih d i�v c _
�#�:G���
<M��?K��
Q�� /�� � � 	�+ n:�"S3/%� � + ����$B�X4M �4E,S �4D>K�
<M4F�D4BNB,DNS 5 ��G,X X�� �NX K 
'��M 
���G����
�>n"B?B.� �,� G<M �
"M �?K �
��Q
��
?M �:K +�� �
DNTNG�F�G4E�H /"�
	�+ � ��- � � � /�� � ��	�+!� "��
"M �NK��bB(� � DNM� H��#�?G�JNJ �DNTNG�F�G4E�H /"�
	�+ � ��- � � � /�� � + �
���!��"���
"M �?K!�dB.� � D?M � H����<G(J?J �
Q�� /�� � �:- �:B ENM 5 K 
'�5M 
���G"� �,Q
��
?M �:K + � � �DNTNG�F�G4E�H /"�
	�+ � ��- � � � /�� � �7-�� "��
<M �?K��dB.� � D?M �IH����<G�J?J �

� v[w�v[w � � � x 
 �1|(}*y:z 
 {X|(�P���I�X�Lyc~��
� � �f@ d ] t `u]e_i{f Z\[k] i c ] d rSZ7`uf^} _ C _ Zj] z r�f;h r ckc^t ` � r�Z\`ui~f z r~f^` c v t r�Z\`uf^}"r _\[kr d ]eh h^r�Z7r� _ Z d v � Z\v d ] � Z\[;] � � � �
� ] � Z\`ui~f � � � � � � f�Zj[^`u_�_\] � Z\`ui�f�$]0hW]U_ �+d ` B ] [^i�� Z7[^`b_ � r�f B ] r �/� i z�c^t `b_\[^]eh,`nfPr z r�fkf^] d Z\[kr�Z9`b_�_jrSow])oIi d B i�Zj[,Z\[k]
r ckc^t ` � r�Zj`ui�f3r�f;h,i c ] d rSZ7`nfk}�_ C _ Z7] z �

� [k]�_ `u}~f;r t _ z ] � [kr�f^`b_ z d ] t `u]e_qi�fLB(� �,K 
<M"F�m�n4B#6pHOJ�o � + � * p Zji ]�f;r B t ]9i d hW`b_jr B t ]�Z\[^]�hW] t `um~] d C i�o _ `b}�f;r t _ � ��f^]9i�o
Z\[k] d ]Ur�_\i~fk_Lowi d z iWhW`no C `ufk} Zj[k]-i c ] d rSZ7`uf^}�_ C _aZ\] z�� _ B ]/[�rUmg`ui d vk_a`uf^}�r�_ C _ Z7] z � r tut `b_ Zji�]/f;_av d ]�Z7[krSZ Zj[^]-i c ] d rSZj`nfk}
_ C _ Zj] z � _�hkr�Zjr3_aZ d v � Z7v d ]e_ r d ] z iWhW` x ]eh `uf r3_ar�ow] z r�f^f^] d � � f � `ufgv � ��Z\[k]@�~] d fk] t `u_�f^i�Z � i�f � ] d f^]eh>��`nZ\[s��[kr�Z
_\`n}�f;r t _$r~f�r c^ckt ` � rSZ7`ui�f���`b_ [;]/_$Z\i B t i � ��i d v^f B t i � � �Ir c^ckt ` � rSZ\`ui~f;_$r d ]-o d ]/]�Zji z r��~] z `b_aZjr��~]e_$`nf�Z\[^`b_ d ]/}{r d h �+�gZ\[k]
i~f t C � i�f � ] d f3`b_-Zj[krSZ�`uf z iWhW`no C `uf^}@Z7[^] B t i � ��]Uh3_a`u}~fkr t _\]�Z-Z7[^] r ckc^t ` � rSZ7`ni�f hWiD]e_-fki�Z � i d\d v c Z�i�Z\[k] d �{] d f^] t h^rSZ7r
_aZ d v � Zjv d ]e_ i d�� r�v;_a]@_ C f � [ d i~fk` �Ur�Z\`ui�f c^d i B t ] z _ � � o Zj[^]e_\] ckd i B t ] z _ � r�f B ]�r~h^h d ]e_j_ ]eh � Z\[;]/f	��] � r�f z r���]#Zj[^`u_
�~] d f^] t h^rSZ+r�rUmSr~` t r B t ])owi d h^` d ] � Z z r�f^` c v t rSZj`ui�f BDC vk_\] d  _ c r � ] c^d i~} d r z _ �

� [k] � � � ]�� c i~_\]e_@i{f t C h^r�Z7r>Zj[kr�Z z r C B ] z r~f^` c v t r�Z\]Uh _\rSo ] t C�BDC r�f r c^c^t ` � rSZ7`ni~f �-r~h^h d ]e_j_\`nf^} Zj[k] xkd _aZ
� i~f � ] d f � �-iS��]/m�] d �eZj[k`u_ _aZ\` tut~t ]erUm�]e_.vk_ ��`nZ\[ Zj[^]L`b_\_av^]Li�oW��[^]/Z\[k] d i d fki�Z Z7[^`u_ � r�f B ]LhWi{f^]L_\r�ow] t C `uf�r�f0]/fDmD` d i~f z ]efgZ
��[^] d ]-Zj[^]-�{] d f;] t�z r C ckd ]/] z�c Z$Z\[^])r c^c^t ` � r�Zj`ni{f r�Z$r~f C Zj` z ] �wZ\i�[;r�fkh t ]-`bf{Zj] dad v c Zj_ � � � i�v^fkh^] d _ Z+r�fkh@[^iS�"Zj[^`u_ `u_
c i{_j_ ` B t ]~�~��]�f^]e]eh8Zji x;d _aZ ]��Wr z `uf^]�Z\[k] d ] t rSZ7`ui�fk_\[^` c B ]�Z ��]/]ef@r c^c^t ` � rSZ7`ni~f r�fkh#Z\[k]-��] d f^] t r�fkh#[;iU� Z\[;] C `nfgZ\] d r � Z �Y Z C c ` � r t � `ufDv�����] d fk] t IZ7[ d ]Ur~h,��`yZj[^`nf,Z\[;] �.`nfDv��,��] d f^] t d v^f;_�`uf,i{f^] i�o.Z ��i z iDh^]e_�u `ufvk_a] d9z iWhW]�� `nf��[^` � [
r ckc^t ` � r�Zj`ui�f � iWhW] d v^fk_e� r�f;h3�{] d f^] tqz iWhW]~� `uf	��[^` � [3Z\[;] �{] d fk] t ] �W] � vWZ\]U_)_ C _ Zj] z � r tnt _/� ]�� � ] c Zj`ni{f	[kr�fkh t ] d _�r~fkh
`uf{Zj] djd v c Z�[kr�fkh t ] d _ � Y�f ]�fgZ d C `nfgZji�{] d f^] t z iWhW]{� owi d ��[kr�Zj]em�] d0d ]er~_ai~f ��f^]/m~] d _\��`yZ � [;]/_ Zj[^] � v djd ]ef{Z0Zj[ d ]Ur~h � `nZ
i~f t C _ ��`uZ � [;]/_ Z7[^] z iWhW]-i~o�Z7[^] � v dad ]/fgZLZj[ d ]er�h � p ]�r d ]�Zj[gv;_L}~v;r d r�f{Z7]�]Uh�Z\[kr�Z i~f t C i�fk]�i�o.r Z\[ d ]er{h � _L�~] d f^] t r~fkh
vk_\] d  _ c r � ] � i z@c i{f^]/f{Z7_ z r C#B ]�]��W] � vWZ7`uf^} r�Z9r�f C Zj` z ] � � [Dvk_��D��[^]ef�r Z7[ d ]Ur~h@`b_ d v^f^f^`bf^} `nf �{] d f^] t�z iDh^]�`nZ � r~f
_jrSoI] t C z ighk`yo C r�f�h3]��Wr z `uf^]�Z7[^] � � � ���Df^iS��`nfk} Z\[;r�Z�Z7[^]8vk_ ] d�z iWhW] � iWhW] `b_�fki�Z d v^f^f;`nf^} � � [k`b_ d ]e_aZ d ` � Zj`ui�f i{f
��[^]ef8Zj[^]��~] d f^] tk� r~f t iDi��#rSZLZ\[k] � � � `b_ f^i�Z r ckd i B t ] z oIi d vk_ _a`uf � ]9Z\[^]�i{f t C Z\` z ]��$]�f^]e]/h#Z\i0r �/� ]e_\_ � � �sx ] t h^_
`b_ � v;_ Z c^d `ni d Zji#_\��`yZ � [^`uf^}�o d i z �{] d fk] t z iDh^]�Zji8vk_\] d�z iWhW] � rSZ-r�Z\` z ]���[^]ef Zj[^] � v djd ]/fgZ�Z\[ d ]er~h � _ � � � `u_$`bf Z\[k]
� v d\d ]/fgZ�mg` d Zjvkr t r�h^h d ]U_\_�_ c r � ] �wi�o.Zj[^]��~] d f^] t � iWhW] � � Y Z\[ d ]Ur�h `uf�vk_\] d  z iWhW] z r C�B ]�`ufgZ\] d\d v c Zj]eh � r�fkh,_a��`nZ � [^]Uh
Z\i,��] d f^] t  z ighk] ��r�Z)r�f C Z\` z ]8r�f�h r�_)r � i{fk_\]/|gv^]/f � ]�Zj[k]�vk_\] d  z iDhW] � i z�c i~f^]efgZ�i�o$r@Z\[ d ]er�h z v;_ Z)]/f;_ v d ] Z\[kr�Z
Z\[k] � � � `b_�r t �9r C _�`nf r�m�r t `uh _ Z7r�Z\] BDC v;_a`nf;}�rSZ7i z ` � `nfk_aZ d v � Z\`ui~fk_-Zji z r~f^` c v t r�Z\]8`yZ � � C c ` � r tnt C ��Z\[k`u_)rSZ\i z ` � `yZ C
`b_�r �/� i z�ckt `u_a[k]Uh BDC d ] t C `nf^}�i{f,Zj[^]�rSZji z ` � `yZ C i�oq�$i d h  _ `��/] t i~r~hPr�f;h_aZ\i d ]0i c ] d r�Zj`ni{fk_9i�o�Z\[k] � � l �

� o r�f3r ckckt ` � rSZj`bi�fPvk_a`uf^} � � �f@ oIr�` t _�Z7i�]/fk_\v d ] Z\[kr�Z�Zj[^] � � � `b_�`nf r � i~fk_\`u_ Zj]ef~Z)_ Z7rSZj]�r�Z�r tut Z\` z ]e_e�WZ\[k]/fPZ\[k]
� � � r~_ c ] dj� ]/`um�]eh BDC `yZ0i d BDC Z7[^]8�{] d f^] t z r C f^i~Z B ]���[krSZ0`b_ `nfgZ\]efkhW]Uh � � [^]�]���] � Z0i�o�_ v � [ z `u_  c ] dj� ] c Zj`ui�fk_`b_ ]e|gv^`umSr t ]ef~Z0ZjiZ\[^]@r ckc^t ` � r�Zj`ui�fs_ c ] � `yo C `uf^}Z\[^]�� d i�f^}3_\]+Z�i�o�_a`u}�fkr t _)Zji B ] B t i � �~]eh ��`yo�`yZ��$] d ]8ZjiPvk_a] � � � �VU
_\`n}�f;r t _ � � fP_av z#z r d C �W`yZ-`b_9Z\[k]�r c^c^t ` � r�Zj`ni{f � _ d ]e_ c i�f;_a` B ` t `yZ C Z\i�]/fk_\v d ])Zj[^]�� � � `u_ z r�fkr�}�]Uh c^d i c ] dat C r�f;h�Zj[Dvk_/�
z v;_ Z-]efk_ v d ] Z\[;r�Z-`nZ-i B ] C _9Z\[^] owi tnt iS��`nfk} d v t ]e_�u
* � � [^]WX4D:nNS�� ����m � �4D��4D,S x ] t hk_8r~fkh D,T"D �<G�� � � d `bf^}  B v � ] d r d ]�Z\[k],i~f t C x ] t hk_ Z\[;r�Z@r d ] z ighk` x ]eh BDC Z\[k]
��] d fk] t �IZ\[^]#��] d f^] tq� i~fk_\`uh^] d _�Zj[^]e_\] Zji B ] � d `nZ\]� i�f t C � � � [^]U_a] c r d Zj_�i�o Z\[k] � � � _\[^i~v t h fki�Z B ] z iDh^` x ]Uh
B{C Z\[k]8r c^ckt ` � r�Z\`ui~f � � [^]8��] d f^] t �~]e] c _�r c^d `nm�rSZ7] � i c C i�o Z\[k]e_a] x ] t h^_�r~fkh3h^ig]e_�f^i�Z d ] t C i�f3Zj[^] m�r t v^]U_-`uf
vk_ ] d  _ c r � ]{�W��[k` � [ z r C�B ] � i djd v c Z\]Uh B{C Z\[^]�r ckckt ` � rSZ\`ui~f �

� �



� � Y c^c^t ` � r�Zj`ni~f;_ z r C z iWhW`no C r tut i�Zj[k] d x ] t h^_e�{[ki�� ]/m{] d �gr tnt;z iWhW` x;� r�Z\`ui�f�_ z v;_ Z B ] z r�h^]�rSZji z ` � r tbt C _ `bf � ]�Z\[k]
i c ] d r�Zj`uf^} _ C _ Zj] z�z r C ckd ]e] z�c Z-Zj[^] r c^c;t ` � r�Z\`ui~f rSZ�r~f C Z\` z ]�hWv^]�Z\i r�f3`uf{Zj] dad v c Z�i d ]�� � ] c Z\`ui~f � � Z d ` � Z t C
_ c ]er��D`uf^}k��Zj[^]-r�Z\i z ` � `nZ C d ]e|gv^` d ] z ]/f{ZL`b_qZj[kr�Z l t i{r~h.n r�fkh�l\_aZ\i d ]�n�i c ] d r�Z\`ui~fk_ c ] d oIi djz ]eh#i�f#Z\[^] � � �sx ] t h^_r d ] c ] d owi d\z ]eh3rSZ7i z ` � r tut C `nf3i d hW] d Z\i@]efk_\v d ] Zj[kr�Z x ] t h^_-r d ]0f^]em~] d�c r d Z\`br tut C _a]/Z�i d-c r d Zj`br tnt C d ]er�h � � � [^`u_
d ]e|gv^` d ] z ]�fgZ-`u_�Z C c ` � r tnt C z ]/Z BgC vk_a`uf^}@_aZjr�f;h^r d h,��i d h t i{r{h,r~fkhP_ Z7i d ])`uf;_ Z d v � Zj`ni{fk_ � �

� � � f � r~_a]U_���[k] d ]#i~fk]8��`b_a[k]e_�Z\i z iDh^`yo C _\]/m�] d r t�x ] t hk_)r�Z i~f � ]~� r tut c^d ]e] z�c Z7`nm~]8]em~]/f{Z0f^i�Z7` x�� rSZ7`ni~f z v;_ Z B ]
hW`u_\r B t ]eh hWv d `uf^}	Z7[^] � i{v d _\]Pi�o�Zj[^]e_\]i c ] d rSZ\`bi�fk_ � � o)fki�Zj` x�� r�Zj`ni{f `b_�hW`b_\r B t ]Uh �LZj[^] d ]P`u_#f^i f^]e]eh oIi d Z\[k]
��] d fk] t Z\i t igi~�8r�Z Z7[^]U_ ]-i�Zj[k] dLx ] t h^_ � � � i d ] �^r z�c^t ]~�{`yo i�f;]���`u_a[k]/_qZ7i z iWhW`yo C X4n7�?S"END 
#r�fkh^B�G"n<F 6�Zji~}�]/Z\[;] d �
hW`u_\r B t ]0f^i�Z7` x;� rSZ7`ui�f xkd _ Z � �

�;� � o r�f�r c^c^t ` � r�Zj`ni{f@`u_ d v^fkfk`uf^}0��`yZ7[ z v t Zj` c^t ]-�{] d fk] t  Zj[ d ]Ur�h^_e�{]Ur � [�Z\[ d ]Ur�h z v�_ Z$[;rem~]-`yZ+_ i���f � � � � r�f � � �
z r CsB ] z ighk` x ]Uh i{f t C�B{C Zj[^]Z\[ d ]er~h Zj[kr�Z � i~f x }�v d ]Uh `nZ � � [^],i c ] d r�Zj`uf^} _ C _ Zj] z h^ig]U_#fki�Z z r���]3r�f C
}�vkr d r�fgZ\]e]e_�r{_�Z\i#Zj[k] _aZjr�Z\]0i�o�Z7[^]�� � � ��[^]efPi B _a] d m�]eh BDC i�Zj[^] d Z7[ d ]er~hk_ �

�^��� � � 
 � � � 	 � � � 	 �	�
� � h�
 	 �ih � �
� [^`b_�_\] � Z\`ui�f c^d ]e_\]/fgZj_�r�f	r�f^fki�Zjr�Z\]UhP]��^r z�ckt ]�i�o r c^d i�} d r z vk_\`nfk} � � �k@ � � [^`b_�r ckc^t ` � r�Z\`ui�f t iDi c _ ckd `ufgZ\`uf^}@Z\[k]
z ]e_j_\r�}~] l � f t i{i c �n�u� n `nf;hW] x fk`nZj] t C � p [k]�f�Z\[^] c^d i~} d r z d ] � ]�`bm�]U_8r l � � h � � � n _a`u}�f�r t �qZ7[^]_ `b}�fkr t `b_8h^] t `nm{] d ]Uh
mD`ur#Z7[^] � � �f@ z ] � [kr�fk`u_ z r�fkhZj[k] r c^c^t ` � r�Zj`ni{f c^d `ufgZ7_ l � ] � ]�`bm�]Uh � � h � � � n B ]�owi d ] d ]e_av z `uf^}@`yZ+_�i d `u}~`ufkr t t iDi c �
l�_\`uf^} � � �i@ `nfs_av � [sr�fsr c^c^t ` � rSZ7`ni~f z r��{]e_)Zj[k]@r ckckt ` � rSZ7`ui�f z i d ] � i z�c^t ` � r�Z\]Uh Z7[kr�f `nZ�f^]/]Uh^_)Z\i B ]~� B vWZ0Z\[k]
}~i{r t i�o�Z\[k`u_9]��Wr z�c^t ] `b_9Z\i@hW] z i~fk_aZ d rSZ\]0[kiU�Gi�f^]0�$i~v t h � i�f x }~v d ] � � �i@ ��`nZ\[^i{vWZ-`u_j_ v;]/_-r�_j_\i � `br�Z\]eh��`nZ\[ z i d ]
� i z@c^t ` � r�Zj]/h	r c^c^t ` � rSZ7`ni~fk_ � _ v � [ r�_-��] B  _\] d m~] d _ ��Z7i i B _ � v d ]�Z\[^]8]��Wr z�c^t ] � p ] hW`b_ � vk_j_-[^iS� Z\i,r ckc^t C � � �i@ `ufr�f � fgZ\] d f^]/Z�_a] d m�] d r c^ckt ` � r�Z\`ui~fP`nf � ] � Z7`ni�f �^� � �

q �  4`ba�9c7 �3q � \ � a�a 9;���: <���c�4�
� ] � Z\`ui~f � � � hW]U_ �/d ` B ]e_�r z ] � [kr�fk`u_ z � r tut ]eh l ��d `nZ7` � r t  _\] � Z7`ni~fk_7n�Z\[�rSZ ckd i�mg`bh^]e_�r�f^i�Zj[^] d�z ]er~f i�o � i�fgZ d i tut `uf^}8r c^c^t ` 
� r�Zj`ui�f c^d ]�] z@c Z\`ui~f � � f�Z\[^`b_L]��Dr z�c^t ]{�~Zj[^]�` z@c r � Z$i�o Zj[^`b_ z ] � [;r�fk`b_ z `u_ Zj[kr�Z `yo Zj[k]-r c;c^t ` � r�Zj`ui�f@`b_ ]��W] � vWZ\`uf^} � iDh^]
B ]�Z ��]/]/f �"D ���#� F?B�H�J r�f;hbD:�"S FNB HOJg� Z\[^]���] d f^] t z r C f^i�Z c^d ]/] z�c Zj`nm{] t C f^i�Zj`yo C Zj[^]�r ckc^t ` � r�Z\`ui�f>i�o�r�f C ]/m�]ef{Z7_ �
� [^] d i t ])i~o�Zj[^`b_ z ] � [;r�fk`u_ z B ] � i z ]e_�r c^c r d ]/fgZ-`uf�Z7[^]0h^`b_ � vk_\_\`ui�f;_�owi tnt iS��`nf^}�Zj[^] c^d ]e_\]/fgZjrSZ7`ui�fPi�oqZ\[^`b_9]��^r z�c^t ] �
� Q � ��m4K:G�� � �,��F'G'��M:� G"M S<D �����4D B5G<n 
?G M �gF 
'�'G'�,F,n<E B�D4F'G'��M � � �,Q� T<M���S �<D"���#���<F?B�H�J � � �� T<M���S D�T"D:�<G��5X4n �"S"END 
 H B5G�
 ��F�G D�T"D:�?G��<F,M �<G
<M<E �5D4F ��J �% Q���	<MNG�� ���,F,nNG��5M:�$�:B!M �� S��4D!G"M F 
'�'G��:F�n<E B,D<F5G���M � � �NQ& ) �#�:G M<E,S(�:�<MNG'� �"�"+ D4F ����:�4M�G'� �"�!�* Q�� �,2:K4E��:F,��G4E � G�
,� M �� �<MNG�� ���NF,n�G'�5M:� G"M n<ENE:M 5 F,n<ENE"B1 � G<M M,G:X<D 
 � �,��F'G'��M:��B ��Q4 D4F�� ��:�"M,G'� ���"+�� �9� � Q��  "D?E���T?D 
�� �NB>M7��� 6<D 
,�<D<E m�n � �4D F�X"n7���'�#��� ���ZX4D?n,S���� �,Q�#� 5 X��,END HCD<F � ��5X"D?n,S�� D"F � ��,G<n��,E"J��� � B5G
 ��F'G D,T<D:�<G	� F�D +� % ""D4F ����:D�T"D7�?G"�� � �ZD4F �����G"n��,E�� ��	"��	�+�!������7/%�	�$�� �� & Q����#�:T"M 6<D>X4n �"S"END 
 �<M�
$B'K4D"F(� ���NF G��:K<D M � DNT?D7�<G��� ) � �4D n 
<D�
 ��m4K ����� M �:G M �gF 
���G��NF,n?E B,D4F'G'�5M7���Lm ��B�G� * � 
"D:E � M:�3�<MNG'� �"� ����D<E,S �?M 
 K�
<D?D"m4K:G'��M ��F,M �<G�
?M<E� 1 �,Q� 4� 9 Q��>DNTNG��,G��NK"D B�K4D"F.� ����D<B 5 X4n,G 6'���<S M� DNT?D7�?G ��G �:B ���� ��+�
?n:S��'G��5M7�<n<E B.� �,�4n:E D,T"D:�<G4B!n 
"D��'S<D7�:G'� ����D:S � � GNX"D�� 
� � � B(���,�4n?E ����m��4D 
�#� �,Q

�"*



��% H �'X"n7�?S"E:D.�ND,T"D �<G �oF � 
�
(�:D,T<D7�?G���:D,T:G���G��,K4D��J�HOF5D(J �� & D4F ����5G"n���E + D4F �����G"n��5E , � � �
	 ��	�+�!"� �(�,/%� �"� ��#) ���*�#1 D4F�� ��:�"M,G'� ���"+ M<E�S��:�"M,G�� ��� ���4��9 Q���	<MNG�� ���,F,nNG��5M:�$�:B!M �� S��4D!G"M F 
'�'G��:F�n<E B,D<F5G���M � � �NQ%#�% � Q�� �<D4B�G<M 
?D K�
<D,T'��M ��B 
<D"�'�,B5G<D 
$B5G?nNG<D �AG:X ��B 
 ��m4K��#� � M��<G%B� �>M � GNX4D F 
��'G��:F5n<E B�D"F5G'��M7�!� 
<D ,D7�"n �(E��#���3�<MNG�� ���:F,n�G'�5M7�%#% � F�M7�?G
"M:E T��5n G,X4D �"M,G'� � � ����D?ENS% & ��Q%B) 
"D<B5G<M 
<D.�"B'G"nNG<D�H D4F�� ���
<D ��B<J �%#*%B1 Q���+NX �NB K<M��#�?G �4D�T"D 
 
<D?n4F�X4DNS�� �NQ%#4 �%#9 Q � ��m4K:G�� � �,��F'G'��M:� G"M S<D �����4D D7�<S M � F 
��'G'�NF,n:E B5D4F�G'��M7� � �,Q& � T<M���S D �"S(�"F:B3H�J � � �& �& �& % T<M���SgB,� ���#�?G���X<n7�"S<END 
 HOF,M:��B�G�B'G�
 ��F5G D�T"D:�?G��,D"J �&#& K 
��#�?G � H���� �"D4F�D��'T"D,S /�� � ��	�+ � �!���OJ
�& ) �& *& 1 ���<G m�n��#� HOJ �& 4& 9 Q��  <D�����4D ��#�! X4M:ENS������ ����� D,T"D:�<G4B�� �NQ)�� D4F�� + D,T?G4F5G4E�H  ����(����#�!!� �����(J
�) �)#� Q��  <D�����4D DNT<D:�?G X4n7�<S<END 
gB5G<n"F 6'�)�% ��	<MNG<D�� B5G"n"FB6�� 
"M 5 B S<M 5 ���mG:X��B 5 D!K�
"M�T'�5S:D n>K4M����<G<D 
) & � G<M GNX4D!G"M�K M� G:X"DNm�D�m(M 
�� 
<D"����M:� �)#) ��Q)�* D4F�� ��"B�G<n4F#6 + m�n<ENE:M4F3H������ � J , ����� � �)#1)�4 Q��  <D�����4D /"��	� D�T"D7�?G X4n7�?S"END 
��NQ)�9 D4F�� ���X"n:�"S?E:D 
3+ D�T"D7�?G��5X4n7�?S"END 
!�*#�* � Q��  <D�����4D F 
��'G��:F5n<E B�D"F5G'��M7� � �,Q*B� DNTNG�F�G4E�H  �����"#
��� +�/$��#�+�� �4D"���#���<F?B �oD7�<S(�"F:B<J �*#%* & Q�� !'�#�<S"/ � � � 	�+ D�T"D7�?G(B G"M �
<M �:K&��� �NQ*B) DNTNG�F�G4E�H /"��+ � ��- ���!�8/%� � � 	�+!� �4J
�*#**B1 Q�� /:DNG X4n �"S"END 
 �:M 
 /�� � ��	�+��,Q*#4 X4n �"S<E:D.�NDNT?D7�<G � /�� � ��	�+� +$B,� �����<G���X<n7�<S<E:D 
!�*#91�� Q�� � �4n �4E:D �4M,G�� ���,F,nNG��5M:�gn �"S S<D?E���T"D 
�� �<M�
�� 
"M��?K&� �1 � � 5 X �NF'X$�:B 
<D�K 
?D4B,D:�?G<D:S � � G:X"D E:M 5 D4B�G M 
<S:D 
�����G	�NQ1#� D4F�� ��NS?D?E���T"D 
3+��:2 �������������%� �1�% D4F�� ��:�"M,G'� ��� +��:2 �������������%� �1 &1#) 5 X��,END H �,J �1�* K 
����<G�IH ��� �?M?M5K �#���'����� � ������J �

� �



1#1 �1�4 �1�9
p>]0f^iS� ]�� c^t r�`ufZ\[^]0]��Dr z�c^t ] � iWhW],u
� �4u � [^]�r c^c;t ` � r�Z\`ui~f r~_a�W_0Z7[^] ��] d f^] t Zji � i�f x }�v d ] � � �f@ BgC ��d ]er�Z\`ufk} r z r ckc `nfk}3owi d Z7[^]�� � � � � f z r��D`nfk}
Z\[^`b_ d ]U|~v;]e_ Z9Zj[^]0r c^ckt ` � rSZj`ni{fr t _\i Zj] tut _$Z7[^]��{] d f^] t ��[kr�Z � r c r � `nZ C `yZ-hW]U_a` d ]U_�owi d `yZ+_ d `uf^}  B v�� ] d � � [k])�~] d f^] t
c ] d oIi djz _�r tut z ] z i d C r tut i � rSZ\`bi�fPr�fkh z r c^c `nf;}#r{_9�$] tbt r�_ � [k] � �g`nf;} oIi d�c i~Z\]/fgZj`ur t ] djd i d _��I_\v � [Pr~_�r�f�� � �
r tnd ]er~h C [krUmD`uf^} B ]e]�f � i{f x }�v d ]eh � �

� �� l�+ u � [^]3r c^c^t ` � rSZ7`ni~f � i~f x }~v d ]U_#Z\[^]�� � � � � [^`b_�`ufgm~i t m�]e_@_\]+ZjZ\`uf^} � � � x ] t h^_#Zji>h^] x f;]�Z7[^]P]�m~]efgZ  [kr�fkh t ] d
]�fgZ d C c i~`uf~Z�r~fkh,Z\[^]�_aZjr � � c i~`nfgZ\] d Z\i B ]0vk_\]eh B{C Z\[^]0]em�]/fgZ  [kr~fkh t ] d �

P �� P � u � [^]�r c^c^t ` � r�Z\`ui~f�]/fkr B t ]U_ f^i~Z\` x;� r�Z\`ui~f�r�fkh r i d hW] t `um~] d C�BDC _a]+ZjZ\`uf^} Z\[^])r c^c^d i c^d `brSZ\]�� � � x ] t h^_ � � [^]�f^]��DZ
Z\` z ]�Zj[^]$�{] d f^] t `b_�]/fgZ\] d ]Uh � mg`br)_ C _ Zj] z  � r tbt ��]�� � ] c Z\`ui~f#i d `nfgZj] djd v c Z ��`yZ � r�f8i B _a] d m~]$Zj[^]e_\] x ] t h^_ r�fkh#hW] t `um~] d
]�m~]ef{Z7_L`no.r c^ckd i ckd `brSZ7]�r~_ `yZ d ]/Z\v d f;_ Zji�v;_a] d  z iDhW] � � [^])r ckckt ` � rSZ7`ui�f f^iS� c^d i � ]/]Uh^_ Z7i c ] d owi daz `nZj_$`nfgZj]/fkhW]Uh
Zjr�_\�W_��Ii d `nZ z r C �9r�`yZ-v;f~Z7` t r�fP]/m�]efgZ-`u_�hW] t `um~] d ]Uh � �

� fP��] d f^] t u � [^],��] d f^] t hW] t `um�] d _ r~fs]/m{]/f{Z#r�f;h c^d ]e] z�c Z7`nm~] t C fki�Zj` x ]U_0Z\[k],r c;c^t ` � r�Z\`bi�f � �{vk_ Z B ]�owi d ]�`nZ#_a��`yZ � [^]e_
o d i z �~] d f^] t  z iWhW]�Z7i0vk_a] d  z iDh^]-`uZ$_a]/Zj_LZ\[^]�_aZjr � �#r�fkh@`ufk_ Z d v � Zj`ui�f c i�`ufgZj] d Z\i _\` z v t r�Zj]�r � r tnt Zji Z7[^]-]em�]/fgZ 
[kr�fkh t ] d o v^f � Zj`ni{f � � [^] �~] d f^] t r t _ai � i c `b]/_9Zj[^] d ]e}�`u_aZ\] d _ Z7r�Zj])i~o�Zj[^]�r c^ckt ` � r�Z\`ui~f c^d `ui d Z7i c^d ]e] z�c Z7`ni�fPi�fgZji
Z\[^]�r ckc^t ` � r�Z\`ui~f � _9i d `n}{`nf;r t _aZjr � �r�f;h_a]/Zj_9Zj[^] � � � x ] t h 
?D"�(B Z\i c i~`ufgZ�Z\i#Zj[k`u_�h^r�Zjr �

*,*  � � u � [^]r c^ckt ` � rSZ\`ui~f � _8]/m{]/fgZ  [;r�fkh t ] d ]��Wr z `nf^]U_�Zj[k]�� � � � _ d `uf^} B v � ] d r�f;h [kr�fkh t ]U_�Z7[^]�]em~]�fgZ+_ � i�fgZjr~`nf^]Uh
��`yZj[^`nf �I[kiU��]�m{] d)z r�f C `yZ � [^iDi~_\]e_ � � Y�_�Z7[^]#]/m�]ef{Z  [;r�f;h t ] d [kr~fkh t ]e_)]/m�]efgZj_e� `yZ `bf ��d ] z ]/fgZj_�Zj[^]RG"n���E x ] t h
o d ]/]e`nfk}@]/fgZ d `n]U_�`nfZ7[^] d `uf^} B v ��] d owi d Zj[k] �~] d fk] t Zji@hW] t `um~] d _av B _a]U|gv^]/fgZ-]/m~]/fgZj_�`ufgZ\i � �-i�Z7] Z\[;rSZ-Z\[k]0�~] d f^] t
z r C@B ])h^] t `nm{] d `ufk} z i d ])]/m{]/fgZj_$Zj[ d i~v^}~[^i~v^Z�Z\[^`b_ t iDi c � � [k`u_�`b_�r~f�` z�c i d Z7r�fgZ�h^]e_ `u}~f�oI]/r�Z\v d ]�i�o � � �f@ � BDC
_ ] c r d r�Z\`uf^} � i�fgZ d i t i�o f^i~Z\` x;� r�Z\`ui�f,r�f;h hW] t `um~] d C �$] � r�f�h^] t `nm{] d ]em�]/fgZ7_LZji�Z\[k]�r c;c^t ` � r�Zj`ui�f�r{_L`nZ�`b_L[kr~fkh t `nfk}
i�Z\[^] d ]�m{]/fgZj_ �

� P u � [^]�r c^ckt ` � r�Z\`ui~f _\]�Zj_LZ\[^]D�"M,G'� � � x ] t h^_LZ\i r tut i�� Zj[^]-�{] d fk] t Z7i c ] d owi daz owv d Z\[k] d ckd ]/] z�c Zj`ui�f � Y�Z$Z\[^`b_ c i~`ufgZ
c^d ]e] z�c Z7`ni�f BDC Zj[^]�i c ] d r�Z\`bf^}�_ C _aZ\] z `b_ hW`b_jr B t ]eh BDC Z7[^] ��d `nZ\` � r t  _\] � Z\`ui~f z ] � [kr~f^`b_ z �Dr tnt iS��`nf;}�r c^c^t ` � rSZj`ni{f
_ Z+rSZ\] Zji B ]0_jr�ow] t C d ]e_aZ\i d ]eh �

� � u � [^]�r c^c^t ` � rSZ7`ni�f d ]U_ Zji d ]e_�`yZ+_q_ Z7rSZ7] c^d `ui d Zji c^d ]e] z�c Z7`ni~f8vk_\`uf^})hkrSZ7r c i~`uf~Z7]eh�Zji B{C Z\[^] 
"D �(B�� � �>x ] t h � � [k]
?D4B�G<M 
"D B5G?nNG<D�H�J0owv;f � Zj`ni~fv t Zj` z r�Z\] t C c ] d oIi djz _-r�� v z�c i�vWZ�i�o�Z7[^]0D�T"D:�<G X<n7�"S?E:D 
pHOJ�owv^f � Z7`ui�fP`nfPi d h^] d
Z\i d ]U_ Zji d ]�Z\[^] r c^c^t ` � rSZj`ui�f � _0`ufk_aZ d v � Zj`ni{f c i~`ufgZ\] d ZjiP`nZ7_0_aZjr�Z\] c^d `ni d Z\iPZj[^]@]/m�]efgZ  [kr�fkh t ] d B ]e`nfk}3`nfgm~i��{]eh �
� [^`u_ �av z�c� r�vk_\]e_$Zj[^])r ckc^t ` � rSZ\`bi�f�Z\i�� v z�c i{vWZ�i~o Z\[k] �/d `nZj` � r t  _a] � Zj`ui�fr�fkh d ]� ]/f;r B t ]e_ Z\[;]D�4M�G'� �"� x ] t h�r�_
Z\[^]�_ai t ] � i~fgZ d i tut ] d i�o c^d ]e] z�c Z7`nm~]0f^i�Zj` x;� rSZ7`ni�f �

� [k] � � � �VU _\`n}~fkr t _q`nf{Z7] d oIr � ]9`b_ z v � [�_a` z�c^t ] d r�fkh B ]�ZaZj] d _avk`nZ\]eh Z\i0r�f�r ckc^t ` � r�Zj`ui�f�_av � [�r�_�Zj[k`b_ � � [^]9m�r d `ui�vk_
_ C _ Zj] z'� r tbt _�`nfPZ7[^] � � � �VU _\`n}~fkr t _-`ufgZ\] d oIr � ] c^d i�m{`bh^] t r d }�] d oIv^f � Z\`ui~fkr t v^fk`yZ7_ � Zj[k`u_�]��^r z�ckt ] r c^c;t ` � r�Z\`ui~f �$i~v t h
d ]/|gv^` d ]�i~f t C r-o ]/� t `nfk]e_�i�o � iDh^]�`yo�� d `nZ\Zj]/f#vk_ `ufk} � � � �VU _ `u}~f;r t _ � � � �i@"i�f Zj[k]�i�Z7[^] d [kr�f;h�owi d\� ]U_ r ckd i~} d r z�z ] d
vk_\`nfk}PZ\[k] d rU� � � �f@�`nfgZj] d oIr � ]@Zji B ] z i d ]�rU�9r d ]@i�o-r�fkh `ufDm�i t m�]eh `uf Z\[k] c^d i � ]e_j_0i�o � i{f x }�v d `uf^} � � �i@�r~fkh
[kr~fkh t `nf^}#]/m{]�fgZ7_ � Y�_9r � i~f;_a]U|~v^]ef � ]{�Wi~f^] � i{v t h@Z7[^`nfk�@i�o.Zj[^] hW` _ Z7`nf � Z\`ui~f B ]�Z �$]e]/f � � � �VU _a`u}~fkr t _�r�f;h � � �f@ r�_
B ]/`ufk},r�fkr t i�}~i{vk_�Z\i,Z\[^]�hW`b_ Zj`nf � Z\`ui~f B ]/Z �$]e]/f � � � � r�fkh � � � � c^d i � ]e_j_ i d r d\� [^`nZ\] � Zjv d ]U_ � d ]U_ c ] � Z\`um~] t C � � �{vk_aZ r�_
Z\[k]�h^]�Z+r�` t _ i�o9r � � � � r dj� [k`nZ\] � Zjv d ]@r d ]�[^`bh^hW]/f o d i z Zj[^] c^d i~} d r z�z ] d B{C Z\[k]�vk_a]�i�o$[k`n}{[� t ]/m~] t c^d i�} d r z�z `nfk}
t r�f^}�v;r�}�]U_ r�fkh � i z�c ` t ] d _/��`uZ `b_ � i{f � ]e`nm�r B t ]PZj[kr�Z@Z7[^] hW]/Zjr~` t _@i�o Z\[;] � � �k@ `uf{Z7] d oIr � ] � i�v t h B ] [^`bh^hW]/f o d i z
c^d i�} d r z�z ] d _ BDC r � i�fDm~]/fk`n]ef~Z C ]�Z�]�� � `n]ef{Z#� d r c^c ] d t ` B d r d C � � f oIr � ZS� �$]_ ]/],f^i d ]er~_ai�f ��[ C i{f^] � i~v t hsf^i~Z
] z v t rSZj])Z7[^] � � � �ZU _\`n}{fkr t _�`uf{Zj] d o r � ]0`ufPvk_\] d  _ c r � ] i{f,Zji c i�o � � �i@ �

� [k]�]��^r z�c^t ] c^d ]U_a]ef{Zj]eh `nf8Z\[^`b_q_a] � Zj`ni{f ]e_aZjr B t `u_\[^]e_ z i{_ Z i�o^Z7[^]9r ckc^t ` � rSZj`ui~f8`ufWo d r�_ Z d v � Z\v d ]�f^] � ]e_\_\r d C Z7i B vk` t h
r�f � fgZ7] d fk]�Z8_\] d m~] d r c^c^t ` � rSZ7`ni~fsvk_a`uf^} � � �f@ � ��i�Z7]�Zj[kr�Z�Zj[k] ]��Wr z�c^t ]e_ }�`nm{]/fs`uf � [kr c Z7] d � � � `u}�v d ]e_ � � �D�L� � � �
� � l � rSZaZ7] z�c Z$Z\i0Z d r�f;_ t rSZ7]�Z\[^]�_a] z r~fgZ\` � _Li�o.r c i tnt `uf^}�i d `n]efgZ\]eh��{] d f^] t `nfgZj] d o r � ]-`ufgZ\i r~f@]/m{]�fgZ  h d `um�]ef�r c^c^t ` � rSZj`ni{f
r dj� [^`nZ\] � Z\v d ] � � [^]mS?M 
<D?nNS n4F'G'�5M:� HOJ r�fkh S?M 5 
'��G"D n4F�G��5M7� H�JPowv^f � Z\`ui~f;_8`uf Zj[^]e_\]�]��^r z�c^t ]e_#r d ]]e_j_ ]efgZ\` r tut C
]/m~]/fgZ  [kr�f;h t ] d _ � r tnt ]/h ��[^]ef	Zj[k]�r c^c^t ` � r�Zj`ni~f>hW]/Zj] daz `uf^]e_)Zj[kr�Z�r�f>]/m{]/f{Z i~o Zj[k]�r c^c^d i c^d `brSZ\]#Z C c ]�[kr{_)i �e� v d\d ]Uh
i~f Z\[k] _ c ] � ` x ]Uh x;t ]� hW]U_ �/d ` c Z\i d � � [Dvk_e� Zji z iWhW`no C Zj[^]P]��^r z�c^t ]P`nf Z\[k`u_@_\] � Z\`ui~f Z\i c^d ]e_ ]efgZ�r B r�_a` � � fgZ\] d f^]/Z

� �



_\] d m{] d r c^c^t ` � rSZ7`ni�f d ]e|gv^` d ]U_ r�hkh^`uf^}PZj[k]@fk] � ]e_j_\r d C _ C _ Zj] z � r tnt _ Z7i � i~f x }�v d ]�_\i � �{]+Z7_0Zji3}{]/f^] d r�Zj]�r c^c;d i c^d `br�Zj]
]/m~]/fgZj_9r�f;h z iWhW`yo C `uf^} Zj[^])]/m~]/fgZ  [kr�f�h t ] d o v^f � Zj`ni{f Zji c^d i c ] djt C h^]� z v t Z\` c^t ]��@Z\[k]e_\]�]em�]/fgZj_ � p>])hW`b_ � vk_j_�`u_\_av^]U_�i�o
` z#ckt ] z ]�fgZj`uf^}@r#�$] B  _\] d m�] d ��`nZ\[ � � �f@ `uf � ] � Z\`ui~f �^� � �

�^� � � � h �ih�
 	 �m��	 
��kh � � �
h)`um~]/f8Z\[k]9_\` z#ckt ] � � �f@ ]��Wr z#ckt ]~��Z\[k]�fk] � ]U_\_a`uZ C i�okZ7[^]Tl �/d `nZ\` � r t _a] � Zj`ui�fk__n z ] � [;r�fk`u_ z ��] � r�f�f^iS� B ]�h^`b_ � v;_\_\]eh �
Y�_ hk`u_ � vk_j_\]eh8`nf � ] � Z\`ui~f@� � �k� � �gr c^c^t ` � r�Zj`ni{fk_qf^]/]Uh�_ i z ] z ] � [kr~f^`b_ z Z7i c^d ]em~]ef~ZLf^]U_ Zj]eh#]/m~]/fgZ  [kr�f�h t ] d `nfDm�i � rSZj`ui�fk_�Ir~f	]em�]/fgZ  [kr�f�h t ] d)c^d ]/] z@c Zj`nf^}r�f^i~Z\[^] d `ufDm~i � r�Z\`ui~f i~oLZ\[;] ]/m{]/f{Z  [kr�f;h t ] d � � � [^] d ]8r d ]8Z �$i_a`nZ\vkr�Z\`ui~fk_�`uf	��[^` � [
d ] t C `uf^} _ i t ] t C i~fZ\[^] � � � � _ �4MNG�� �"� x ] t h`b_9`nfk_\v�� � `u]/fgZ'u

� p [^]/f#Z\[k]�]/m~]/f{Z  [;r�fkh t ] d `b_ xkd _ Z$`nfDm�i{��]eh8Z\[k] �"M,G'� ��� x ] t h z vk_ Z B ] z iWhW` x ]eh BDC Z7[^]-r c^ckt ` � r�Z\`ui~f#Z\i0h^`b_ar B t ]
f^i�Z\` x;� rSZ\`ui~f � �-iS�$]em�] d �DZ\[k]��{] d f;] t � i{v t h d ] � ]e`nm~] r�f,`ufgZ\] djd v c Z-r�fkhrSZaZ7] z�c Z9Zji8f^i~Z\`no C Z\[;])r c^c^t ` � rSZ7`ni�fi�oqr
f^]/� ]/m~]ef~Z B ]/owi d ] Zj[^`b_9[;r c^c ]efk_�� d ]e_av t Z\`uf^}�`nf3r#f^]U_ Zj]eh]/m�]efgZ  [kr�fkh t ] d `nfDm�i � r�Z\`ui~f �

� Y-f r c;c^t ` � rSZ\`bi�f�]��W] � v^Z\`uf^}�`ufk_\`uhW]�r�f�]em~]/f{Z  [;r�fkh t ] d ��`u_\[^`uf^}�Z7i d ]e_ Z7i d ]L`yZ+_ c;d `ui d _ Z7r�Z\] �w`uf ��t vkhk`nf^}-Z\[k] �"MNG�� � �
x ] t h � � r�f i�f t C hWi _\i BDC _ ]/Z\Zj`nfk} Z\[;] �4M,G�� ��� x ] t h�r~fkhsZj[^]/f d ]e_aZ\i d `uf^} Z7[^],`uf;_ Z d v � Zj`ui�f c i~`ufgZ\] d � � [Dvk_/�
Z\[^] d ]�]��W`b_ Z7_)r~f i c^c i d Zjv^f^`nZ C owi d Zj[^]��~] d f^] t Zji,`ufDm~i��{] Z7[^]#]/m{]/fgZ  [kr�fkh t ] d owv^f � Zj`bi�f�� v;_ Z�r~_)`nZ0`u_ d ]e_aZ\i d `nfk}
r c^c^t ` � r�Zj`ni{fP_ Z7r�Z\] �

� [k]U_ ] _\`yZjvkr�Zj`ni{fk_�r d ]@f^i�Z r ckd i B t ] z ��[^]ef>v;_a`uf^}PZ\[k] _a`u}~fkr t _ z ] � [kr�f^`b_ z � � [^] _a`u}�fkr t _ z ] � [kr�f^`b_ z r tut iU�-_
owi d r�f3r c^c^t ` � r�Zj`ni~fPZ\i _ c ] � `no C Z\[k] _ ]/Z�i�oL_ `u}~fkr t _�Z\[krSZ)r d ] B t i � ��]Uhh^v d `uf^}�Zj[^]0]��W] � vWZ\`ui~fPi~o�]Ur � [3_a`u}~fkr t [kr�f;h t ] d �
� [^]@_ `u}~f;r t _ z ] � [kr�f^`b_ z r t _ i ckd iSmD`bhW]e_ r z ]er�fk_)owi d _ ` z v t Zjr�f^]/i{vk_ t C d ]e_ Z7i d `nfk}r c;c^t ` � rSZj`ui�f d ]e}~`b_ Zj] d _0r�fkh _\`u}�fkr t
f^i~Z\` x;� r�Z\`ui�f B ]e[krSm{`bi d ��`nZ\[>Zj[^] �w` z�c^t ` � `nZ � B(� �
<D,G� 
7� HOJ�_ C _aZ\] z � r tnt o � p � � `uf � ] � � �f@(r�` z _)Z\iP] t ` z `nf�rSZ\]�Zj[^`u_
_\] � i~fkh^r d C �~] d fk] t ]ef{Z d C r�Z#Z\[k]�]/f;h i�o�r c^d ]e] z�c Z7`ni~f � r	_ c ] � `br t ` �e]eh z ] � [kr�f^`b_ z z vk_aZ B ],hW]em~] t i c ]Uh Z\i>r tut iS�
r ckc^t ` � r�Zj`ui�fk_9Zji@_\rSo ] t C ]/fkr B t ]�r�fkhPhW`b_\r B t ] ]em~]�fgZ-f^i~Z\` x;� r�Z\`ui~f`nf�_ `bh^])Z\[;])]em~]�fgZ  [kr~fkh t ] d oIvkf � Zj`ni{f �

� [k] z ] � [kr~f^`u_ z hW]em�] t i c ]eh	owi d�� � �f@ `b_)Z\i3r tut iS� r c^c^t ` � r�Zj`ni~f;_�Z\i d ]e}~`b_ Z7] d rVl ��d `yZ7` � r t  _\] � Zj`ui�f.ni�o � iWhW] � � o
Z\[k])�{] d f^] t x f;hk_$Zj[k] r c^c^t ` � r�Z\`ui~f � _9`ufk_ Z d v � Z7`ni�f c i�`uf{Zj] d `b_�`uf;_ `bh^] r �/d `nZj` � r t _a] � Z\`ui~f.�W`yZ d ]�o d r~`nf;_�o d i z `nfDm~i~�g`uf^}#Z\[k]
]/m~]/fgZ  [kr�f;h t ] d � Z\[^] ��d `yZ7` � r t _ ] � Z7`ni~f z ] � [;r�f^`u_ z iSm�] djd `bh^]e_ Zj[^] � � � � _ �4M�G'� � � x ] t h � � o��$]hW] �/t r d ],Z\[^] d ]e}�`ni{f
i�o z ] z i d C `nf>��[^` � [	Zj[^]�]/m�]efgZ  [kr�fkh t ] d o v^f � Zj`ni{f d ]e_\`uh^]e_0r�_)Zj[^] ��d `nZ7` � r t _a] � Zj`ni{f �$] � r�f>}�vkr d h>r�}~r~`nfk_aZ0f^]e_aZ\]Uh
`ufgm~i � r�Zj`ni�fPi~o�Zj[^]0]/m�]efgZ  [kr�fkh t ] d `nfZ\[k] Z � i _ `nZ7vkrSZ7`ni�f;_�i�vWZ t `uf^]Uhr B iSm�] �
� `uf � ] � � �k@ r tbt iS�-_�oIi d ]/m~]/fgZ  hW] t `um~] d C ��`yZj[^i~v^Z)]em~]/f{Z  f^i~Z\` x;� r�Z\`ui~f � Zj[^]8�{] d f^] t � r�f>_ Zj` tnt hW] t `um�] d ]em�]/fgZ7_ � hW]�

c ]/fkhk`nf^} i�f#Zj[^]-_a]�Z\Zj`nf^} i~o;Zj[^]sS:D<E���T<D 
 x ] t h ��]/m~]ef Z7[^i�vk}~[#fki�Zj` x � r�Zj`ni{f#`b_�Z\v d f^]Uh i � � � [gv;_/�{r�f@r ckc^t ` � r�Zj`ui�f�f^]/]Uhf^i~Z���i d\d C r B i~vWZ)[krSm{`ufk}�]/m~]ef~Z  h^] t `nm{] d C hW] t r C ]eh B ] � r�vk_\] `nZ)`b_-]��W] � v^Z\`ufk} � iDh^]�Z\[�rSZ)_\[^i{v t h f^i�Z B ] c^d ]�] z@c Zj]eh �
r ckc^t ` � r�Zj`ui�fk_�r d ]�r t ��r C _�o d ]/])Z\i � [^] � � Zj[^]�� � � i�fZ\[^]e` d iS��f,Zji@_a]/] `yoq]/m{]�fgZ7_9[;rem~] B ]e]/fPhW] t `bm�] d ]eh � � [^`b_ d r�`b_ ]e_
r@�{] C hW`b_ Z7`nf � Z\`ui~f B ]�Z ��]/]/f	_a`u}~f;r t _)r�f;h � � �k@ � p [^]ef vk_\`nf^}_a`u}�fkr t _�r c^ckt ` � r�Z\`ui~fk_ z vk_aZ�]ef{Zj] d Z\[^]8��] d f^] t Zji }~]/Z
Z\[k]0f^]��DZ�_\`n}�f;r t �^�9[k] d ]er�_�r�f3r c^c^t ` � rSZ7`ni~fv;_a`uf^} � � �i@ � r~f � [k] � �@Z7[^]�� � � `uf3r#[kr�fkhWowv t i�oq`ufk_ Z d v � Z\`ui~f;_ �
Y�_�_\[^iS��f�`bf Zj[^]P]��Wr z�c^t ]P`nf � ] � Z\`bi�f � � � � r � � �i@']/m�]ef{Z  [;r�fkh t ] d�z r C d ] c ]Ur�Zj]eh t C � [^] � � `no�`nZ@[kr~_ z i d ]

]/m~]/fgZj_ Zji	[kr�fkh t ] � BDC � i z@c r d `uf^} Zj[^]WX"D?n:S r~fkh G"n��,E x ] t h^_ � r�fkh `no-`yZ@hW]/Z\] d\z `ufk]e_0Z7[krSZ#Z\[k] d ]r d ]�fki oIv d Zj[k] d
]/m~]/fgZj_ Zji c^d i � ]e_j_/��`yZ � i z�z `yZ+_ `yZ+_ ] t o9Zji d ]e_aZ\i d `uf^}PZ\[k] _ Z7r�Z\]@i�o�Zj[^] r ckc^t ` � r�Zj`ui�f c^d `ni d Z\iPZ\[k]@`nfDm~i � r�Z\`ui~f i�o9Z\[k]
]/m~]/fgZ#[;r�fkh t ] d � Y-f r c^c^t ` � r�Zj`ni{f z r C r tnt iS� Z\[k],�{] d fk] t Z\i>hW] t `nm{] d ]/m�]efgZj_#��[^` t ],Z\[^]]/m~]/fgZ  [kr�f�h t ] d `b_ d v^fkf^`nfk}
r�f;h	`nZ0`u_ c i~_j_a` B t ]8Zj[kr�Z�r~f ]em�]/fgZ z r C	B ]@hW] t `um~] d ]eh>r�o Zj] d Zj[^]@r c^ckt ` � rSZj`ni{f [kr{_ � i z�c r d ]UhoX"D?nNS3r~fkhCG?n���E �Ir~fkh
� i z@z `nZaZj]eh Z7i d ]e_ Zji d `uf^}3_\rUm{]eh  r c^c^t ` � r�Zj`ni{fs_ Z+rSZ\] � B vWZ B ]+oIi d ]@f^i�Zj` x;� r�Z\`bi�f `u_�]/fkr B t ]eh � � [^] r c^c^t ` � r�Z\`ui�fs�$i~v t h
Z\[k]/f B ] fki�Z\` x ]Uh3i�o Zj[^] ]em~]/fgZ)v c i{f3Z\[;] f^]��{Z `ufgm~i � rSZ7`ni�f	i�o Z7[^] ]em�]/fgZ  [kr~fkh t ] d i d `no `nZ���] d ] Zji � [^] � �Zj[k] � � �
i~f`nZ7_9iS��f �
� v � [	r�f3]/m~]ef~Z  [�r�fkh t ] d `u_ql ]eh^}~]� Z d `n}{}�] d ]eh.n � fki�Z\` x;� r�Z\`ui�f�_ z r C,B ] hW] t r C ]UhP`yoL]/m~]/fgZ7_�r d ] hW] t `um�] d ]eh3r�o Z\] d Z\[k]

]/m~]/fgZ  [kr�f;h t ] d [kr�_ � i z#z `nZaZ7]eh Z\i d ]e_aZ\i d `ufk} Zj[^] _jrem~]eh d ]/}~`u_aZj] d _e� B vWZ B ]/oIi d ]�`nZ9]��W`yZ7_$Zj[^] ��d `yZ7` � r t _\] � Zj`ni{f � � h^]/r tnt C �i~fk] � i{v t h t `u�~]@Zji [krUm�]�rml t ]/m~] t  Z d `b}�}{] d ]eh�n3]/m~]/fgZ  [kr�fkh t ] d Zj[kr�Z#hWiD]e_�fki�Z d ]/_aZ\i d ]�r ckc^t ` � r�Z\`ui~f _aZjrSZ7] v^f t ]U_\_�r tnt
hW] t `um~] d ]eh ]em�]/fgZj_ [krUm~] B ]/]/f c^d i � ]e_j_\]/h � � v � ["r l t ]em�] t  Z d `u}�}{] d ]Uh�n ]�m{]/fgZ  [kr�fkh t ] d f^]/]Uh^_#Z7i r tnt iS� `nZj_\] t o)Z\i B ]
c^d ]/] z@c Z\]eh BDC `nZ7_a] t o � r�fkh B ]�r B t ]8Zji d ] � iSm~] d o d i z _\v � [ rP_a`nZ\vkr�Z\`ui~f � � � `u}~v d ] � � � c^d ]e_a]ef{Z7_0r�f>i~vWZ t `uf^]@i�o9[^iS�
_\v � [Pr~fkh]/m�]efgZ  [kr�f;h t ] d�z r C,B ]0� d `yZjZ\]ef �

� �



� �;2(� ��7o[ � e � _a]evkhWi  � iWhW] owi d r � ]em~] t  � d `n}~}~] d ]eh � m{]/fgZ  ��r�f�h t ] d
� �"D"�������?F 
���G��NF,n:E.�"B�D"F�G'��M7� �� T<M���S D�T"D:�<G��5X4n �"S"END 
IH�J ��% B,n�T"D �"M,G'� ��� ���5D<E�S��& � ��HAK 
<D:D�m<K<G'����� D�T"D7�?G X4n7�?S"END 
�J) FNEND:n7� �?K3�"D"B5G?D:S K�
<D?D�m<K<G��5M7�!�* 1 S<M4 FNEND:n 
 �4M,G�� ��� ���5D?E,S��9 K 
<M"F,D<B?B �"D72?G DNT<D:�?G!��� 
��#��� ��� ��<D 
!�� � �?K<S?nNG?D G<n���E ��#� 
"D"B�G"M�
"D �"M,G'� ��� ���5D<ENS �� �� % D:�"S(�<F 
���G��:F�n?E.�?B,D4F�G��5M7� �� & 5 X��,END HmX4DNn:S � + G?n��,E J
�� )� * 
"D<B5G<M 
<D 
?D"�'�NB�G<D 
4B��� 1 �

�^��� 
 � � � � � 	 	�� � �kh/j 	 � ��
 �
Y t Z7[^i�v^}{[ � � �k@ [;r~_ B ]e]�f�h^]e_a`u}~f^]Uh�Z\i B ]�vk_ ]Uh r~_$r c^d ]/] z#c Z\`um�]�]em~]ef~Z  f^i~Z\` x;� r�Z\`ui~f z ] � [;r�f^`b_ z `nZ$`b_ c i{_\_a` B t ]-Zji
vk_\]0`yZ-`uf r#fki�f  c^d ]/] z#c Z\`um�] z r�f^fk] d � � f3h^i�`uf^} _\i^�^��]0]�� ] � Z7`um�] t C Z d r�f�_ oIi d\z'� � �i@ Zji@_\` z v t r�Z\] Zj[k] z ] � [kr~f^`b_ z
c^d i c i~_\]eh BDC � r�f;}~r �R)b�"?Ze o * � p � r tnt i���`uf^}3vk_0Zji3]/m�r t vkr�Z\]@Zj[^] ]�� ] � Z i�o c^d ]/] z#c Z\`um�] f^i~Z\` x;� r�Z\`ui~fs`ufs� ] B  _\] d m~] d
c ] d owi daz r~f � ] �
��f^]0i�o�Zj[k] � i z�z r�fkhk_�_av ckc i d Zj]eh BDC Z\[^] Zj[^]0DNTNG�F�G4E�HOJ _ C _ Zj] z � r tut `u_�Z7[^]

���%��+ ��- � �
	 ��	�+ � i z�z r�fkh � � [^`b_ � i z�z r�f;h � r~vk_ ]U_$Z\[^] D�T?G(F5G"E�H�J0_ C _ Z7] z � r tut Zji B t i � ��v^fgZ\` t r~f�]�m{]/fgZ9`u_ d ]Ur�h C
Z\i B ]�h^] t `nm�] d ]Uh8Zji Zj[^]�r c;c^t ` � r�Z\`bi�f@`uf r z r~f^f^] d _a` z ` t r d Z\i Z7[^] B(� �(B �(B�K4D:�<S H�J�_ C _ Zj] z � r tut o * p � Y B `yZ  z r c ��[^i~_\]
B `nZj_)[krUm�]8Z\[^]#_\r z ] z ]er~f^`nfk},r~_�Z\[k]RS<D<E(��T<D 
 B `nZ  z r c `b_ c r�_j_a]UhPZ\imDNTNG�F5G<E�HOJ#Zji,`uhW]ef~Z7`no C ��[k` � [ ]/m�]ef{Z)} d i~v c _
Z\[k] r c^c^t ` � r�Zj`ni{fP��`u_\[^]e_�Z\i B t i � � owi d r~fkh,Zj[k`u_ B `yZ  z r c iSm~] dad `uh^]e_9Zj[^] S<D:E���T?D 
 B `yZ  z r c owi d Z\[k]�hWv d rSZj`ui�f3i�oqZj[^`u_
_ C _ Zj] z � r tut � Y�h;hW`yZj`ni{fkr tut C � DNTNG�F�G"E�HOJ3hWiD]e_�fki�Z B t i � � `yo�Zj[k] d `uf^} B v ��] d `b_�f;i�Z8] z#c Z C r~fkhsv c i�f � i z�c^t ]�Zj`ni{f
i�o�Zj[^`b_ _ C _aZ\] z � r tut Zj[^]��{] d f^] t hWiD]e_ f^i�Z#`nfgm~i{��] Zj[^],r ckc^t ` � r�Z\`ui~f � _�]em~]ef~Z  [�r�fkh t ] d � p>]�[krUm~] oIi�v^fkhsZ\[;r�Z Z\[k]e_\]
t r~_ Z�Z �$i c^d i c ] d Z\`u]e_�i~o�Z7[^`b_ z ] � [kr�f^` _ z6z r~��]0`uZ-]er{_ `u] d Z7i@vk_ ]{� BDC d ]eh^v � `uf^}�Z\[k]�m�i t rSZj` t `nZ C i�oLr ckc^t ` � r�Zj`ui�f r �~] d f^] t
`uf{Zj] d r � Zj`ni{fk_ � � `u}�v d ] � � � h^] z i�f;_ Z d rSZ7]e_9[kiU� Z\[k`u_ z ] � [�r�f^`b_ z `u_9v;_a]Uh �

� [k`b_�owvkf � Z\`ui�f;r t `nZ C `ufoD�T?G(F�G"E�H�J c ] d\z `nZj_�v;_�Zji@_ ` z v t r�Z\] � r�f^}gr �>)��9?Ze � _ z ] � [kr~f^`b_ z u
� � m~]�fgZ-} d i�v c _�r d ]0r�f�r t i~}�i{vk_�Z\i#`nfgZj] d ]e_aZ�_\]+Z+_ � @)] �/t r d `bf^}#`nfgZ\] d ]U_ Z-`ufr c r d Z7` � v t r d9xkt ]0hW]U_ �/d ` c Z7i d `u_9r �/� i z 
c^t `b_\[^]eh BDC r�_j_a`u}�f^`ufk}#Zj[^] xkt ] hk]e_ ��d ` c Zji d Zji�r c r d Zj` � v t r d ]/m~]/fgZ-} d i�v c �

� � [^]>r�f;r t i~}�vk] owi d Z7[^]��"D�G �4D72:G DNT<D7�:GpHOJ _ C _aZ\] z � r tut `b_AD,T?G4F5G4E H�J � r tnt ]eh ��`nZ\[ Z\[^] ���%��+ ��-�� ��	���	�+
� i z�z r�fkh � c^d iSmD`bhW]eh�Z\[�rSZ�]/m~]ef~Z-fki�Zj` x;� rSZ\`bi�fPr�fkhhW] t `um�] d C r d ] i�Z\[k] d ��`u_\]0hW`u_\r B t ]eh � � o.Z7[^`u_�`b_�Z\[;] � r~_\]~�DZ\[k]
i�f t C i c^c i d Z7v^f^`nZ C owi d ]/m�]efgZ$`ufWoIi djz r�Z\`ui�f�Z\i ]ef~Z7] d Zj[k]�r c;c^t ` � r�Zj`ui�f `b_ ��[;]�f Zj[^]�r c^c^t ` � r�Zj`ni�f � r tut _ DNT:G(F5G"E�H�J
Z\i���r�`yZ�oIi d Zj[^] f^]��DZ-]/m�]ef{Z �

� f r Z d v^]�]em�]/fgZ  h d `nm~]/f r c^c^t ` � r�Zj`ni~f � ��`yZj[ ckd ]e] z�c Z\`um~]�f^i�Zj` x;� r�Z\`bi�f ���.`no Z\[k]�r c^c^t ` � r�Zj`ni�f [kr~_ f^i�Zj[^`nfk} t ]�o Z Zji
hWi;�W`yZ�`bh t ]U_�i d B t i � �W_�v^fgZ\` t Z7[^]�f;]��gZ�]/m~]efgZ�r d\d `nm{]e_ � � [Dvk_e�W`no���]�[krSm~] r8��] B  _a] d m�] d Zj[kr�Z9v;_a]U_ c^d ]e] z�c Z7`nm�] ]em�]/fgZ 
f^i~Z\` x;� r�Z\`ui�f ���$] � r�f3Z d r�f;_ owi daz `yZ)`nf{Z7i i�f^]0Z7[krSZ)vk_\]e_-i~v d _\` z v t rSZj`ui�f i�o � r�f^}{r �>)c�9?Ze � _ z ] � [;r�f^`b_ z BDC d v^fkf^`nfk}
`nZ���`yZ7[3f^i�Z7` x;� rSZ7`ui�f r�fkh3h^] t `nm{] d C hW`b_\r B t ]/h r�fkhP]efk_\v d `uf^}@`uZ B t i � �D_���r�`yZ7`nfk}�oIi d ]em�]/fgZ7_-��[^]ef3`yZ�[;r~_-fki�Zj[k`nf^} t ]�oIZ
Z\i@hki �

� �



� �;2(� ��7o[ � � p r�`nZ\`uf^} � i d � m{]�fgZ7_
� Q �  ��:B5n �4E:D S<D:E���T<D 
�� n7�"S �"MNG'� ���NF�nNG���M � � �NQ� ���<G M<E�S��,S<D?E���T?D 
"+ D4F�� ��,S?D?E���T?D 
��� ���<G M<E�S�� �4M,G�� � � + D4F�� �� �"M,G'� � �!�%& D"F ����NS:D<E���T<D 
3+&� �) D"F ����:�<MNG�� �"� +&� �* 1 Q ��� � 6"D 
,�"D?E X4n4B F'X4n � �"DNS ��� X<D?nNS ��� 5 ��GNX"M �?G ��B 6,�"M 5 �#� � �AG:X"D:�4 �Sm�n 6?D n7� DNTNG�F5G"E�HOJ F,n<E:E>G:X4n�G 
<DNG � 
7��B3�	mDm�D,S���n�G"D?E ������Q9 � � H D4F�� ���X"D:n:S +.+ D"F ����,G<n���E4J��� � Q�� �4n���G �?M 
 n7� � D,T"D7�:G G<M �4D S?D?E��'T"D�
"D:S�� �NQ�#� DNT:G(F5G<E�H ����� +�� ��- ���$�	 ��	�+!� � �4J �� � �� %� & Q � #?n<ENE DNT<D:�<G X4n:�<S<E:D�
 D72NK4E��:F,��G"E � G"M>X"n:�"S<E:D DNT?D7�?G�B �� ) ���<n7�?S"END 
 m �(B5G��"D B�m�n 
:G D7�4M � �NX G<M 
"D:n?E�� � D!G:X<nNG$��G!�,B� * � �"D���� �$F�n?E?E,D:S ��� G,X4D n�K:K(E��,F,n,G���M:� n7�<S �"MNG K 
?D?D"m4K:G'��T?D<E �� 1 �"���<T?M 6<D:S � � G:X"D 6"D�
,�4D?E �� 4 �NQ� 9 D,T"D:�?G���X4n:�"S<END 
 H D4F ��J
����� � Q � �<D ,D7�"n �4END �4MNG�� ���:F5nNG'�5M:� n7�?S S?D<E���T?D 
��'� �NQ�#� D"F ����:�<MNG�� �"� + M?E,S(�:�<MNG'� �"�����% D"F ����NS:D<E���T<D 
3+ M?E,S(�NS:D<E��'T<D 
!�
� [^`b_�]��^r z�c^t ] � iWhW]�hW] z i�fk_aZ d rSZ7]e_�[^iS� Zji���r�`nZqowi d ]/m�]efgZj_ � ��i�Z\]$Z\[�rSZ � ]�hW`b_\r B t ]�hW] t `um�] d C r~fkh�f;i�Z\` x�� r�Z\`ui~f B ]/owi d ]
� [^] � �D`uf^})Zj[k] � � � � Zji0_a]e]�`no B t i � �D`uf^} `u_qf^] � ]U_\_jr d C � � � `nf � ]9Z\[^]9�{] d fk] t vk_\]e_�Zj[^] B `nZ  z r c#c r~_j_ ]Uh8`ufgZ\i DNTNG�F�G4E�HOJ�Zji
hW]/Z\] djz `nfk])�9[�rSZ�]/m�]ef{Z7_9� ] � r�fhW] t `um�] d �W�$] rUm{i�`uhr c i~Z\]/fgZj`ur t�d r � ] � i~fkhW`nZ7`ni�f,Z d `u}�}~] d ]eh BgC Z\[^] ��] d fk] t hW] t `um~] d `nfk}
r tut i�oq`nZj_�]em�]/fgZj_�r{_9�$]�r d ]0r B i~v^Z�Z\i � r tnt DNT?G4F5G"E�HOJ �

� l



�^��� � 	�� 	 � 	 � � 	 � ��	�� � � � 	 � � 	 � 	 � � � � � 	 � % 	 
 	 � � �4� 	 �

� f#Z\[;`u_ _\] � Z\`ui~f �{�$]�h^`b_ � vk_j_L_ai z ]-h^]�Z+r�` t _ i�o Zj[^]�`nfgZj] d fkr t _ i�o � � �i@ `uf@i d h^] d Z\i0` tut vk_aZ d rSZ7]�[^iS� �~] d f^] t _\v B  _ C _aZ\] z _�I_\i � �~]�Z7_ `uf c r d Zj` � v t r d �L`nfgZ7] d r � Z9��`uZj[ � � �k@ � p>]�hW]U_ �/d ` B ]�[^iS�"Z\[^]U_a]�fk]�� `ufgZ\] d r � Z\`bi�f�_\] z r�fgZ\` � _ � r�f B ]-v;_a]eh�Zji
` z#ckt ] z ]�fgZ r�f�]�m~]ef{Z  h d `um~]/f�r t Z\] d fkr�Z\`um~]�Z\i)Zj[^]9Z d r~hW`nZ\`ui~fkr t n<F?F,D�K?GIH�J�_ C _aZ\] z � r tnt � Y�hkhW`nZ\`ui~f;r tnt C �~Z\[^]U_a]�_\] z r�fgZ\` � _
r~hkh d ]U_\_�Z\[k] � Zj[ � i~f � ] d f d r~`u_a]eh BDC � r�f^}{r �>) �9?Ze � z ] z i d C d ]U|gv^` d ] z ]ef{Z7_0Zji d ] c^d ]U_a]efgZ ]/m{]/fgZ `ufWoIi djz r�Z\`ui�f��
� ] � Z\`ui~f � � � � �
Y�_�` tbt vk_ Z d r�Zj]eh,`nf � ] � Z\`ui~f3� � � � z ] � [kr�f^`u_ z _�_av � [Pr~_ � � � �VU _a`u}�fkr t _ z v;_ Z-hW]Ur t ��`nZ\[]/m�]ef{Z7_�Z\[�rSZ-r d ]0|gv^]ev^]eh �

rU��r�`yZ7`nfk}>hW] t `um~] d C Zji>Z\[^]3r c^ckt ` � r�Z\`ui~f � � [^]P` z�c^t ] z ]�fgZ+rSZ\`ui~f i�o � � � �VU _\`n}�f;r t _8`uf � `ufgv � hWiD]e_#f^i~Z@r tnt iS�(owi d
_\i � �{]�Zj_8Zji z iWhW`no C i d#d ]em�i~��]P_\`n}{fkr t _#r�o Z\] d Zj[^] C [;rem{] B ]/]ef�`b_\_\v^]Uh � � [^` _ t ` z `yZ7r�Z\`ui�f"r tut i���_8oIi d Z\[k]_\`yZjv;rSZj`ni{fhW] c ` � Z\]Uh3`nf � ] � Z\`bi�f � � � ����[k] d ]#r _a`u}�fkr t fki�Zj`no C `nfk},r�f	r ckc^t ` � rSZ7`ni�f Z\[kr�Z)r x�t ]� hW]U_ �/d ` c Z\i d [kr~_�h^r�Zjr rUm�r�` t r B t ]�owi d
d ]/r~hW`uf^}@r d\d `um~]e_-rSowZj] d Z\[;] xkt ]� h^]e_ ��d ` c Z7i d [kr{_ B ]e]�f ��t i{_\]/h �

� [k] ` z#c;t ] z ]/f{Z7rSZj`bi�fPi�o � � �f@ r tut iS�-_���] d f;] t _\v B  _ C _ Z7] z _�� _av � [3r�_�_\i � ��]�Z7_ �$Zji�[;rUm�] z i d ] � i�fgZ d i t iSm{] d Z\[k]
]/m~]/fgZj_9_ ]efgZ9r ckc^t ` � r�Z\`ui~fk_ � � m~]efgZj_$[kr�fkh t ]Uh BDC � � �f@G��`nZ\[^`uf Zj[^]��{] d fk] t z r C#B ] z iWhW` x ]Uh i d�d ]em�i~�~]eh@��[;` t ]-Zj[^] C
r d ]�|gv^]/vk]eh@rU��r�`yZj`nf;}�hW] t `nm{] d C � p [^]/f r �{] d f^] t _av B  _ C _ Z7] z }�]/f^] d r�Z\]e_$r�f@]/m{]/f{Z Zji B ]�hW] t `nm~] d ]eh#Z\i�r~f r c^c^t ` � rSZj`ni{f
mD`ur � � �f@ `nZ c r~_j_ ]U_)Z\i � � �i@ rCB�G
�(F5G D,T<D7�<G X4M<E,S?D 
 i B �a] � Z � i�fgZjr~`nf^`uf^}Z\[k]LB5G
��F�G DNT"D:�?G3i B � ] � Z oIi d Z\[k]
]/m~]/fgZ�h^rSZ7r Zji B ]0hW] t `um�] d ]Uh Zji8Zj[^]0r c^ckt ` � r�Z\`ui�f � � [^] B�G�
 ��F�G D,T"D �<G `b_9]/m�]efgZ\vkr tnt C � i c `n]Uh`nf{Zji8Z7[^]0r ckc^t ` � rSZj`ui~f � _
d `nf^} B v � ] d i�oq]/m~]ef~Z�hkr�Zjr � � [^] B5G
 ��F'G DNT<D:�<G X<M<ENS?D 
�i B �a] � Z�r t _ai � i�fgZjr�`ufk_�u

� � t r�}g_9`nfkhk` � rSZ\`ufk}#Zj[^]�_ Z+rSZ7vk_9i�o r�fP]/m�]efgZ�u `ufkr � Z\`um~]~�^|gv^]ev^]eh,owi d hW] t `nm{] d C i d hW] t `bm�] d ]Uh �
� Y c i�`ufgZj] d Z\i@r � r tnt  B r � �@oIv^f � Z\`ui~f � ��`yZj[^`nfZj[^]0�~] d f^] t �$Zj[kr�Z-`b_ � r tnt ]ehPr�_9Zj[^] ]/m{]/fgZ-`u_�h^] t `nm{] d ]Uh �
� Y �;r�}3`ufkhW` � r�Z\`uf^}3��[kr�Z�`b_�hki�f^] �9`uZ\[>Z7[^]mB5G 
��F�G DNT?D7�<G X"M<E,S<D�
 i B � ] � Z8rSo Z7] d hW] t `nm~] d C �wfki�Z\[k`nf^}3i d Z\[k]
z ] z i d C `u_9Zji B ])o d ]/]Uh � �

� f0Zj[^] � i z�z i~f � r~_\]�� z i~_aZ�i�okZ\[^]U_a] ow]er�Zjv d ]e_�r d ]$v^f^f^] � ]U_\_jr d C � ��[k]/f8r�f ]/m~]/fgZ�`b_�}�]/f^] d r�Z\]eh `yZ�v;_avkr tut C _ c ] � ` x ]e_
Z\[;r�Z Z7[^] z ] z i d C `b_qo d ]e]eh�r�v^Z\i z rSZ7` � r tut C8BDC � � �f@ r�o Zj] d hW] t `bm�] d C � �-iS��]/m�] d �~Z\[^] d ]-r d ]-_\`yZjvkr�Zj`ni{fk_ `uf#��[k` � [#Z\[k]e_\]
ow]er�Z\v d ]e_�r d ]0vk_a]�oIv t �

� [k]-`bf� �~] d f^] t�� r tut  B r � ��r tut iS�-_ Z\[^])_av B  _ C _ Zj] z Zj[;rSZ�}~]/f^] d rSZj]eh�Z7[^]�]�m~]ef{Z$Z\i B ] z r{hW]�rU��r d ]���[^]/f Zj[^]�]�m~]efgZ
`b_0r B i�vWZ0Z\i B ]@hW] t `nm{] d ]eh �.r~fkh>r tut iS�-_ `nZ)Zji c ] d owi daz r � Z\`ui~f;_���`nZ7[	Zj[^]��~] d f^] t d v^f^fk`nf^}P`uf	Zj[k] � i{f{Zj]��DZ �Ir{h^h d ]e_a_
_ c r � ] �@i�o0Zj[^] r c^c^t ` � rSZ\`ui~f"Z7[krSZ d ] � ]/`um~]U_@Zj[^] ]/m{]/fgZ � � [k`u_ t r{_ Z c i~`ufgZ,`b_ ` z�c i d Z+r�fgZ_ `uf � ]	]/m~]/fgZj_,r d ] vk_ v�r tut C
}~]/fk] d rSZ7]eh`nf;_a`bhW]0`uf{Zj] d\d v c Z-[kr�fkh t ] d _/�kr�Z-��[^` � [Z\` z ] Zj[^] � v dad ]�fgZ�r~hkh d ]U_a_-_ c r � ] z r C B ] t i�f^}�Z\i r c^d i � ]e_j_�i�Zj[k] d
Z\[;r�f#Z\[;]�i{f^] d ] � ]e`nmD`uf^} Z\[^]�]em~]ef~Z � � f@_\v � [@r _a`nZjv;rSZj`ui�f �{`yZ$`u_ ` z�c ig_a_\` B t ]9Z7i d ]/ow] d Zji r~f@r d B `yZ d r d C ckd i � ]U_\_ � _Lm{` d Zjvkr t
r~hkh d ]U_\_�_ c r � ] _\`uf � ])Z7[^] � v d\d ]ef{Z t C t i~r{hW]eh c r~}�] Zjr B t ]e_�r d ] owi d r�f^i�Z7[^] d�c;d i � ]U_a_ � _9mD` d Zjvkr t r~h^h d ]e_j_�_ c r � ] � Z7[^i�v^}{[
`uf� �~] d f^] t r�hkh d ]U_\_a]e_ r d ] z r c^c ]eh�Zji�Z\[^]�_jr z ]~� ckd i�Z7] � Z\]Uh ��mD` d Zjv;r t r~h^h d ]e_j_\]e_�`nf�r tut r~h^h d ]U_a_ _ c r � ]U_ � � � [k] � r tut  B r � �
z ] � [kr�f^`u_ z r tut iS�-_�owi d Z\[^]8i c ] d r�Z\`uf^},_ C _ Zj] z Zji c ] d owi daz r � Z\`ui�f;_�r~_a_\i � `brSZ7]eh3��`nZ\[	r�f ]/m{]/fgZ�`uf3Z\[k]8r c^c;d i c^d `br�Zj]
c^d i � ]e_j_ � i{f{Zj]��DZ �
� v � [#oIv^f � Z\`ui~f;r t `nZ C z r C B ]�` z#ckt ] z ]�fgZj]/h BDC z iWhW`no C `nf^} Zj[^]�` z#ckt ] z ]efgZjr�Zj`ni{f�i�o � � � �VU _a`u}~f;r t _L`nf � `ufDv�� � B v^Z

i~f t C BDC r~hkhW`uf^}Z\iZ\[k] _ `b}�fkr t _ z ] � [;r�f^`b_ z _ c ] � ` x;� �Df^iS� t ]ehW}{]#i~o Z7[^]@r � Z\`ui�f;_)Zji B ] c ] d owi d\z ]Uh v c i{f>hW] t `um~] d C
i�o ]Ur � [3]/m�]efgZ-Z C c ] � � [k]�` z�c^t ] z ]ef{Z7r�Zj`ni�f3i~oqZ\[k`b_9oIvkf � Zj`ni{fkr t `yZ C `nfPZj[k] � � �f@ z ] � [kr�fk`u_ z h^ig]U_�f^i~Z d ]e|{vk` d ]0Z\[k]
` z#ckt ] z ]�fgZ7rSZj`ni{f�Zji �Df^iS�6r�f C Zj[^`uf^}>r B i{vWZ�Z\[^] c r d Zj` � v t r d r � Zj`ni{fk_�r~_j_ i � `br�Zj]eh ��`uZj[ Z7[^]e_\],]em�]/fgZ7_/� z r~�{`bf^} Z\[k]
� � �f@ z ] � [kr�f^`b_ z6z i d ] }~]/f^] d r t `uf3Z\[^`b_ d ]e_ c ] � Z � � [^] � � �k@ z ] � [kr~f^`b_ z `b_�r � i~fkhWvk`yZ)vk_a]Uh BDC m�r d `ui�v;_��~] d f^] t
_\v B  _ C _ Zj] z _�Z\i c v;_a[3]em~]/fgZ7_�Z\[ d i{v^}�[3Zji�r c^ckt ` � rSZ7`ui�fk_e�;v^f t `u�~]0Z7[^] � � � �VU _\`n}~fkr t _ z ] � [;r�f^`b_ z ����[^` � [ Zjr��~]e_�o v tnt
d ]/_ c i�f;_a` B ` t `nZ C owi d _a`n}{fkr t _)i�f � ]#Zj[^] C [;rem~] B ]/]ef c i{_ Zj]Uh � p `nZ\[ � � �k@8� _ v B  _ C _aZ\] z _�Zj[;rSZ0}�]ef^] d rSZ7]8]em~]�fgZ+_ z r C
z r�`ufgZjr�`uf d ]U_ c i�fk_\` B ` t `nZ C owi d�z r�f;r�}~`uf^}#Zj[k] z �

� [Dvk_/�g`no r0_\i � ��]�Z$`u_ vk_a`uf^} Zj[^] � � �f@ z ] � [kr�f^`b_ z Zji�hW] t `nm{] d ]em�]/fgZ7_/� | `nZ z r C v c hkrSZj]�i dLd ]/m�i{��]�r�f@]em~]/f{Z$r�o Zj] d
`nZ�[kr~_ B ]e]/f |{vk]�v;]eh,oIi d h^] t `nm{] d C � ��]/f � ]~�^`uo _ai z ]�Z\[k`nf^}@[;r c^c ]�f�_9Z\i�Zj[k]�_\i � �{]�Z-��[^` t ]0`yZ�[;r~_-r�f3]em�]/fgZ�|gv^]ev^]eh �k`nZ
� r�f z iWhW`yo C Zj[^]8|gv^]ev^]eh3]em~]ef~Z)Z\i d ]��;] � Z r tut�� [kr~f^}~]e_-Zji�`nZj_)_ Z7r�Z\] � � v d Zj[^] d\z i d ]~�;Zj[^]#_ i � ��]/Z � r~f B ] f^i~Z\` x ]eh BDC
� � �f@G��[^]/f�]/m~]ef~Z+_�r d ])hW] t `um~] d ]eh �Wr~fkh�Z7[{v�_��gZj[k]�_\i � �{]�Z � r�f �{]/] c Z d r � ��i�o ��[kr�Z�`ufWowi daz r�Zj`ni{f�r B i~vWZ9`b_ [kr~_ B ]/]ef
z r~hW]�rUm�r�` t r B t ] Z\i�Z\[k]�r ckc^t ` � rSZj`ui~f � Y�_�r d ]e_\v t ZU�^_\i � ��]�Z7_ d ]U|{vk` d ] z ] z i d C owi d i~f t C i~f^]0]em�]/fgZ-`ufk_\`uhW] Zj[^]0��] d f^] t �
p>]#r tnt i � rSZ7] Zj[^] z ] z i d C o i d Z\[^`b_ r�Z)Z\[k]8Z\` z ] Zj[k]�_ i � ��]/Z `b_ � i~f x }~v d ]eh Zji,v;_ ] � � �f@ � BDC3B ]/`uf^} B i{v^fkh3Z7i,r~f
]/m~]/fgZ�} d i~v c�� � ] � Zj`ui�f � � lW� � � � � [{v�_�����[k]�fsrPf^]e� ]em�]/fgZ�`b_ Z\i B ]@}�]/fk] d r�Z\]Uh BDC r_\i � �~]�ZU��r tnt i � rSZj`nf;} z ] z i d C
i�o d Z\[;]�]/m{]/f{Z)`b_-f^i~Z)r�f	`u_j_avk] � p `nZ\[ � � � �VU _\`u}�f;r t _ z ] z i d C hW]U_ �/d ` B `uf^}�]/r � [ _a`u}~f;r t `b_)r tbt i � r�Z\]eh3o d i z't ` z `nZ\]Uh
} t i B r t c igi t � ��f � ])Z\[^`b_ c igi t `u_9]��W[kr�vk_aZ\]Uh,r�_\] d m~] d _\v � [3r�_ K:X?X:G?G:K?S z vk_aZ d ]U_ai d Z�Z\i c i tut `uf^} � _ ]/] � ] � Zj`ni~f3� � �k� � �

�:P



_\`nf � ]�Zj[^]]��W[kr�v;_ Zj`ni{f�i�o�Z\[^`b_ d ]U_ i~v dj� ],i�f t CsB ] � i z ]e_�r ckc r d ]/fgZ�r�Z8Zj[^]Z\` z ]r f^]/��]/m~]/f{Z@`b_8Z\i B ]}~]ef^] d r�Z\]Uh� � i~fk_\]/|gv^]ef{Z t C Z\[^`b_�]em�]/fgZ-`ufWowi djz rSZj`ui�f z r C�B ] t i~_aZ � �
� C _\[^`nowZ\`uf^} z i d ] d ]e_ c i~fk_\` B ` t `yZ C owi d.z r�fkr~}�`uf^}�]em�]/fgZj_.o d i z Z\[^]$f^i�Zj` x�� r�Zj`ni{f r�fkh8hW] t `um�] d C z ] � [kr�f^`b_ z � � � �i@��Z\iZ7[^]@_av B  _ C _ Z7] z _ �I_\i � ��]�Z7_ ��Zj[kr�Z�}~]/f^] d rSZ7]�]/m�]efgZj_e�.��] � r�f z i d ]#]�� � `u]/fgZ t C [kr�f;h t ]�]/m~]ef~Z+_ � Y)_0r d ]U_ v t ZS� Z\[k]

fDv z B ] d i~o�]/m~]/fgZ7_��Ih^]e_ �/d ` B `uf^}@_ai � �~]/Z�r � Zj`nmD`nZ C ��`uf,Zj[^]0_ C _ Z7] z `b_ c^d i c i d Zj`ni{fkr t Zji#Zj[^] fDv z B ] d i�o xkt ]� h^]e_ �/d ` c Zji d _
f^i~Z)Z7[^]�]/m~]/fgZ d r�Z\] c ] d xkt ]� h^]/_ ��d ` c Z\i d _\`nf � ] c ]/fkhW`uf^}P]/m{]/f{Z7_ z r C B ] z iDh^` x ]Uh>��[^` t ]#Zj[k] C r d ]@|gv^]/v^]Uh � � [Dvk_/�
Z\[k] d r�Zj`ni@i�o�]em~]�fgZ+_�Z\i x;t ]  hW]e_ ��d ` c Z\i d _ � r~f B ] [k] t h � i{fk_ Z7r�fgZ �

� v���vHu � �P~ �P{=���m�.|S�P~ ���� ��� � � ���
� f i d h^] d Z7i�h^] z i�fk_aZ d rSZj] Z\[^] oIv^f � Z\`ui~fkr t `uZ C r�_j_ai � `br�Zj]eh ��`nZ\[ Zj[^]8` z�c^t ] z ]ef{Z7r�Zj`ni{f i�o Z7[^] � � �f@ z ] � [�r�f^`b_ z ��]
[krUm~]0` z�c^t ] z ]/fgZ\]UhPr z ] � [kr�fk`b_ z6� r tnt ]eh lar~vWZ\i  r �e� ] c Z_n � � f �.`nfgv � � xkt ]� hW]U_ �/d ` c Zji d _�oIi d f^]/�0�^`uf � i z `nfk}k� � � �sr � �
� i~fkf^] � Zj`ui�fk_ r d ] z r{hW] BgC � r tut `nfk}0n"F:F,D,K:GpHOJ�i�f@r0_ i � ��]/Z Zj[;rSZ `b_ t `b_ Zj]/f^`ufk})owi d f^]/� � i�f;f^] � Z\`ui�f;_ � p [^]/f#Z\[k]-_ai � �~]/Z
Z\[;r�Z�`b_ t `b_ Z7]/fk`nf^}oIi d fk]/� � i{f^f^] � Z\`ui~fk_ [;r~_0_\v �/� ]e_j_ oIv tut C f^]e}�i�Zj`ur�Z\]eh r � i~fkf^] � Z\`ui�f ��`nZ�`u_ � r�}~}�]Uh r�_ d ]Ur~h^r B t ] BDCB,D:E:D"F5GIHOJD��K4M<ENE�HOJg��r�fkh Q,S?D,T4Q�K<M<E:E`nf�hW` � rSZj`nf;},Zj[krSZ r~fdn4F:F�D,K?GpH�J � r tut i~f Zj[;rSZ _ai � �~]�Z���` tut f^i�Z B t i � � � � [^] d ]
r d ] Z � i c^d i B t ] z _���`nZ\[Z7[^`b_�r c^c^d i~r � [ u Z\[^] d ] `b_�f^i@��r C Z\i@�Df^iS�G[^iS� z r�f C fk]/� � i~fkf^] � Z\`ui�f;_�r d ] c ]�f;h^`nf^}@r~fkh
Z\[k]#_ Z7rSZj]8i�oLZ\[^]8f^]/� _\i � ��]�Z `b_�v^fk�gfkiU��f � r�f;h3Z\[k] d ]+oIi d ] z vk_ Z B ] c i tut ]Uh � � � [^]8_\] � i�fkh c i{`nfgZ�`b_)r c^d i B t ] z owi d
r�f3]em�]/fgZ  h d `um�]/f	r c^c^t ` � rSZ\`ui~fPZ7[krSZ z vk_aZ�]�� ckt ` � `nZ t C _ c ] � `yo C Z\[;rSZ�`nZ��9r�fgZj_�r _ai � �~]/Z-Z7i�hW] t `um�] d ]/m�]ef{Z7_ �ImD`ur � � �i@
i d � � � �VU _\`n}{fkr t _ � � Y�o Z7] d�� i�f x }~v d `uf^} r _ai � ��]�Z-Z7i@}~]/fk] d r�Zj]�]�m~]efgZj_e�^Z\[k] r c^ckt ` � rSZ7`ui�f z vk_aZ c i tut owi d Zj[k] _ Z+rSZ\] i�o
Z\[k]�_ai � �~]/Z�Z\i t ]Ur d fPr B i~vWZ-��[kr�Z-[;r~_9[kr c^c ]ef^]eh,Zji8Z7[^]0_\i � �~]�Z B ]�Z ��]/]/fZj[^] Z\` z ]0`yZ-��r~_ ��d ]er�Z\]ehPr~fkh,Z\[^] Zj` z ]0`nZ
�9r�_ � i�f x }{v d ]/h3Zji }~]ef^] d r�Z\]8]/m�]efgZj_ � � oLZ\[k`u_�`u_�fki�Z hWi~fk]~�;Zj[^]#r c^c^t ` � r�Zj`ni{f `b_-fki�Z)rU��r d ]8i�o ]/m~]/fgZj_�owi d Z\[^]#_ai � �~]/Z
Z\[;r�Z-i �/� v dad ]eh B ]�owi d ]0`yZ-��r~_ � i~f x }~v d ]Uh,Z\i�}~]ef^] d r�Z\]0]/m~]/fgZ7_ �p `nZ\[ � � �f@ ��] � r�f r�hkh d ]e_j_ B i�Z7[3`u_\_avk]e_ � � [^]8r�vWZji  r �/� ] c Z z ] � [;r�f^`b_ z `b_ z ]/r�fgZ-Zji d ] c^t r � ]0Zj[k]0n4F:F�D,K?GpH�J
_ C _ Zj] z � r tut r~fkh ]U_\_\]/f{Zj`br tut C r z i{v^fgZj_�Z\i r�f r~_ C f � [ d i�f^i~v;_^n4F:F�D�K<GpH�J � r tnt � � [k] r�vWZ7i  r �/� ] c Z z ] � [kr~f^`u_ z `u_
]/f;r B t ]eh BgC r f^]e�$�5M4F5G<E�HOJ � i z�z r�f;h � /��:-"#
�"� +�- � # #�����+ �$r c^c^t `n]Uh Zji Z7[^] t ` _ Zj]�f;`nfk}#_\i � �{]�Z � ��f � ])Z\[^`b_9[kr�_ B ]/]ef
hWi{f^]~� r~fkhdE��:B'G"D7�pHOJ@[;r~_ B ]e]/f � r tut ]eh i�f	Zj[k]�_ai � �~]/Ze� Zj[^]#fk]/}~i�Z\`brSZ7`ni~f i�o9rf^]/� � i~f^fk] � Zj`ni~f BDC Z7[^]8�{] d f^] t ��` tnt
c ] d owi daz _�r�fPr �e� ] c Z9i c ] d r�Z\`ui~f �IZ\[k])r � Z\`ui~f;_$v;_avkr tnt C c ] d owi daz ]eh BDC r � r tut Zji n"F:F�D,K<G H�J �$r~fkh�hk] t `nm~] d _ Zj[^] d ]U_av t Zj_
Z\iZ7[^]@r c^ckt ` � rSZ7`ui�f `nfsrf^]/� ]/m�]efgZ0Z C c ] � �	�+ ������#�#"����+ � � � [k]@r � Zjv;r t r �e� ] c Z�i c ] d r�Z\`ui~f � ��d ]UrSZj`ui�f i�o�Zj[k]#fk]/�
_\i � �{]�Z ��i �e� v d _-rSZ-Zj[^] Z\` z ]0i�o�Z\[^]�hW] t `um~] d C r�f;h`b_�Z d `n}{}�] d ]/h BDC Z\[k]0`nf� �~] d f^] t.� r tnt  B r � � �^��[^` � [`b_ � r tnt ]ehPr�Z�Z\[kr�Z
Z\` z ] � p [^]ef�r�f �	�+ � ����# #�����+�]/m~]/fgZ$`b_9hW] t `nm~] d ]eh�Zji8r�f,r c^c^t ` � rSZ7`ni~f �D`yZ c^d iUmD`bhW]e_ Z\[k])r ckc^t ` � r�Z\`ui~f ��`nZ7[@Z\[^] _ar z ]
h^r�Zjr `nZ �$i�v t h [;rUm�]#i�Zj[k] d ��`b_\]8i B Z7r�`uf^]Uh BDC � r tut `nf^}on"F?F5D,K?GIH�J � Z7[^]8f^]/� x;t ]� hW]U_ ��d ` c Z\i d r~fkh3Zj[^]�r�h^h d ]e_j_�i~oLZ\[k]
d ] z i�Z\]�]/fkh i�o Zj[k]�_ai � ��]/Z � � Y�h^hW`nZ\`ui~f;r tut C �~Zj[^]���	�+ � ����# #�����+#]/m~]/fgZ � r djd `u]e_�r t i~f^}���`nZ\[�`yZ�`nfWo i d\z rSZ7`ui�f�r B i~v^Z Z\[k]
� v d\d ]/fgZ�_ Z+rSZ7])i~o�Zj[^]0f^]e� _\i � �{]�Z �w] � } � �W`b_�`nZ d ]Ur~h^r B t ]�� � �
� ] � Zj`ui�f � � lW� �#h^]/_ ��d ` B ]e_9]��DZ\]/f�_ `ui~fk_�Z7i ��M4F5G"E�HOJ�Zj[kr�Z�r tnt iS� vk_�Z\i�[krUm~]0f^]e� _\i � �{]�Z7_�`nfk[^] d `yZ�Z7[^] ]/m{]/f{Z-}~]/fk] d 

r�Zj`ni~f ckd i c ] d Zj`u]e_�i�oLZ7[^]e` d)c r d ]/fgZj_ �I` � ] � � Z\[;]8_\i � �~]�Z vk_a]Uh3Zji �/d ]er�Z\]8Z\[^`b_ _ai � �~]/Z)mD`brLn4F:F�D,K?GpH�J�� � � [k`u_ � r c r B ` t `yZ CrUm~i�`bh^_#Z7[^]Pf^]/]Uh o i d vk_#Z\i ]�� ckt ` � `nZ t C � i{f x }{v d ]Pfk]/�6_ai � �~]�Z+_#Z\i }�]/fk] d rSZ\]3]�m{]/fgZj_ � p [^]/f � i z B `uf^]Uh���`nZ\[ Z\[k]
r�v^Z\i  r �e� ] c Z z ] � [kr�f^`b_ z ��f^]/� _\i � �{]�Zj_)Z7[krSZ r d ] �/d ]UrSZ\]Uh	Zj[ d i~v^}�[sr �/� ] c Z�i c ] d rSZ7`ni�f;_�r d ] c^d ]� � i�f x }~v d ]Uh Z\i3hW]�
t `nm{] d ]/m�]ef{Z9`ufWowi d\z rSZ\`ui~fr�fkh ��] r t �9r C _ �Df^iS� Zj[^]/` d `nf^`nZ\`br t _aZ7rSZj] �I��`yZj[ki�v^Z c i tut `uf^}�� � � [^`b_ z ] � [kr�fk`b_ z ckd iSmD`uh^]e_�r
_\i t v^Zj`ui�fowi d B i�Zj[`b_j_av^]U_9`uh^]/fgZ\` x ]/h]Ur dat `u] d `uf,Z7[^`b_�_a] � Zj`ni{f �
��v d ]�� c ] d `n]ef � ]��`uZ\[ Z\[^]3r�vWZji  r �/� ] c Z z ] � [;r�f^`b_ z d ]�m{]er t `nZ c ] d owi daz _#Z �$i hW`b_ Zj`nf � Z d i t ]U_Ou c ] d oIi d\z `uf^}>r~f

r �/� ] c Z�i c ] d rSZ\`ui~f ��`nZ\[^i{vWZ r�f ]�� ckt ` � `yZ _ C _ Zj] z � r tut r�f;h>r t Z\] d `bf^}Z\[k]�Z\` z `uf^}Pi�o�Z\[k`u_0i c ] d r�Z\`ui�f>Z\iPi �/� v d r�Z0Z\[k]
Z\` z ]�i�o9]/m�]efgZ hW] t `nm~] d C � � [^]@] � c ] d ` z ]ef{Z7r tLd ]e_\v t Zj_�r�f;h>_\v B _\]e|gv^]efgZ0hk`u_ � vk_j_\`ni{f c^d ]e_\]/f{Z7]eh `nf � [kr c Z\] d � d ]/m{]/r t
Z\[;r�ZqZ\[;] Z7` z `uf^} i�okZ7[^]�r �e� ] c Zqi c ] d r�Z\`ui~f#[kr~_qr _a`u}�f^` x;� r�fgZ ` z�c r � Z i�f�� ] B  _\] d m~] d B ]/[;rSm{`ui d ��[k]/f#`nZ `u_qiSm�] d\t i~r{hW]eh �

� v���v[w x 
	� |7�c�&���c�
�P~�{X� � �P~���{\������|H~����*z �
� [^] d ] r d ] _aZ\` tnt _\i z ] z `uf^i d `b_\_av^]e_,Z\i"r�h^h d ]U_\_,��`yZj[ d ]/}~r d h;_ Z7i�[^iS� _\i � �~]�Z7_ � r�f `nfgZ\] d r � ZP��`yZj[ Z7[^] � � �i@
z ] � [kr�f^`u_ z � ��v d }{i~r t `uf r�hkh d ]e_j_\`nf^}>Zj[k]/_\]3`u_j_\v^]e_�`b_�Z\i r tnt i���v�_#Zji � d `uZj] r ��] B  _\] d m�] d Z7[krSZ�`b_ � i z�c^t ]/Z\] t C
]/m~]/fgZ  h d `nm�]ef3r�fkh,fk]�m{] d f^]e]eh^_�Z\i c i tnt Z\[^]0��] d fk] t oIi d r~f C `nf^oIi djz r�Z\`ui�f �

� ����1�7:��_  (��� � q � \ qi%�7:���'_
� f r ckc^t ` � rSZ\`ui~fk_�v;_a`nf^} � � �i@8� xkt ]� hW]e_ ��d ` c Z\i d _ `uf^owi djz r c^c;t ` � rSZj`ni{fk_ i~o�]/m�]efgZj_,��`yZj[ rsf^]e� ]/m�]ef{Z,Z C c ] � r tut ]Uhl �	�+ � - ������ �Xn � p ]�v�_ ])Z\[;`u_�f^]e� ]em~]�fgZ9Z C c ] `ufk_ Z7]er~h�i~o�r /�� � �7-#_a`u}~fkr t ]/m~]/f{Z9Z7i8` z�ckt ] z ]/f{Z � ] d Z7r�`uf_\] z r�fgZ\` � _

� j



f^i~Z � i z�c r�Zj` B t ]��`yZj[ Z7[^],_\] z r�fgZj` � _8r{_\_ai � `ur�Z\]Uh ��`nZ\[ /�� � � - � Y-f �
	�+ �:-�� ���  �s[kr~_#r~_\_\i � `brSZ\]Uh ��`nZj[ `uZ@r B `nZ 
z r c hW]U_ �+d ` B `nfk}�Z\[^]�_aZjr�Z\]0i�oqZ\[k] xkt ]� h^]e_ �/d ` c Zji d � vk_a`uf^}#Z\[;]0_\r z ] owi daz r�Z�r~fkh z ]er�f;`nf^}@r{_9Z\[^] B `yZ  z r c vk_\]eh,owi dK4M:E?E�H�J � � � Z9` _�v c Z\i#Z\[k] r c^c^t ` � rSZ\`ui~f,Z\i#�~]e] c Z d r � � i�oq_ i � ��]/Z�_aZjr�Z\]U_9`nfi d hW] d Z\i#`bh^]/f{Z7`yo C Zj[^]0r � Zjv;r t ]em�]/fgZ7_�Z\[kr�Z[krUm~]@i ��� v djd ]/h � � [ki�vk}~[ `yZ z r C _\]/] z iWh^h Z\i3v;_a]@]em�]/fgZj_0Z\i � i z#z v^f^` � r�Z\] _aZjr�Zj]@`nf^owi daz r�Z\`ui~f ��i~v d ]�� c ] d `u]/f � ]
[kr{_ B ]e]/fZ7[krSZ � i z�z v^f^` � r�Z\`uf^} _aZjr�Zj]�r~_�i c^c i~_a]Uh,Zji�]/m{]/fgZ-`ufWoIi djz rSZj`ui�f z r��{]e_9Zj[^]0�~] d f^] t r�fkh3r c^c^t ` � r�Z\`ui~f � iDh^]
_\` z�c^t ] d �

�	�+ �:- �"���  ��]/m~]/fgZj_ z r C�B ] � i~r t ]e_ � ]eh��`nZj[Pi�Z7[^] d ]/m~]ef~Z+_9i�o�Z7[^]�_\r z ] Z C c ] �wowi d Z\[;]�_ar z ]�_\i � �{]�Z ��`nfPi d h^] d
Z\i d ]ehWv � ] d ]ehWv^f;h^r�fgZ hW] t `um~] d C r�fkh�f^i�Zj` x�� rSZj`ni{f � � [;`u_ z ]er�fk_qZj[kr�ZL`no r _ai � �~]/ZL}�]/f;] d r�Zj]U_�Z �$i �	�+ � - �����  � ]em�]/fgZj_
`ufkhW` � r�Zj`nfk}@Z\[kr�Z�`nZ�[kr�_�h^r�Z7r#Z\i B ] d ]Ur~h ��r�fkhZj[^]e_\]0]/m{]/f{Z7_�r d ] }~]�f;] d r�Z\]Uh B ]/owi d ]�Z\[^] x;d _aZ�`b_-hW] t `um~] d ]eh �kZj[k]/fPZ\[k]
Z ��i8]em�]/fgZj_9r d ] � i~r t ]U_ � ]eh,`nfgZ\i#i~fk] � � o.Z7[^] r c^c^t ` � rSZ7`ni~f d ]er~hk_�hkr�Zjr o d i z Z7[^])_\i � �~]�Z B v ��] d r~fkh,] z�c Z\`u]e_�`uZ B ]/owi d ]
r�|gv^]/v^]Uh �
	�+ �7-�� ���  ��]/m�]ef{Z-`b_�hW] t `um~] d ]eh �WZ\[�rSZ-]/m�]efgZ-`u_ d ]/m{i��~]/h BDC Zj[^]�_ i � ��]/Z�Z\[kr�Z-}�]/fk] d rSZj]Uh�`nZ �

� [k] B `nf;hW`nfk} i�o Z7[^`b_L]/m{]/fgZ Zji8r�f�]/m~]/f{Z  } d i{v c `b_ c ] d owi djz ]Uh BDC c ] d oIi djz `nfk}8r�f8��M"F5G"E�H�J�i c ] d r�Z\`bi�f i{f@Z\[^] xkt ]
hW]U_ �/d ` c Zji d � � ��M"F5G"E�H�J�`u_)vk_\]eh3`uf;_ Zj]Ur�h i�o DNT:G(F�G4E�H�J _a`nf � ]8��]8r d ] z r�f^` c v t r�Zj`nf^},Z\[k] c^d i c ] d Z\`u]e_�i�o$r c r d Z\` � v t r d
_\i � �{]�Z d r�Z\[k] d Zj[kr�fPZj[^] c^d i c ] d Zj`u]e_-i�oqZj[k] � � �k@ z ] � [;r�f^` _ z � � p>]�vk_\]0Zj[^] � /"��+./%� � � i z@z r�fkhPZji _ c ] � `yo C Z\[k]
]/m~]/fgZ  } d i~v c Z\i��[^` � [ � v � � � � �LYk@ � ]�m~]efgZj_�o d i z r c r d Z\` � v t r d)xkt ]� hW]e_ �+d ` c Z\i d r d ]@r�_j_a`u}�f^]Uh � � [^`b_ �5M"F5G"E�H�J
� i z@z r�fkh��r�_-`nf^`nZ\`br tut C ` z#ckt ] z ]efgZ\]eh`uf � `bf{v��,Z\i B `ufkh xkt ]� hW]e_ ��d ` c Z\i d _�Zji@_ c ] � ` x;� � ]Ur t  � ` z ]�_a`n}{fkr t _ �

��� 	�7:�5���' "���N7A��� � q � \ �R�4� �I24���� <���c�4�
p>] r t _ai�[;rem{] r�h^hk]/h�r9f^]e� ��M<F5G4E H�J � i z�z r�f;h � /%� -"#"��	�+ # �.-
	 � �+��Z7[krSZ���[^]/f�r c^c^t `n]eh Z\i-r-_\i � �~]+Z�Z\[kr�Z.`u_�r �/� ] c Zj`nfk}
f^]e� � i�f^f;] � Z7`ui�fk_ � r�v�_ ]e_�Z\[k]8_\i � �{]�Z�Zji,r ckc^t C Zji�`nZj_ � [;` t h d ]/f	_\i � �{]�Z7_-Zj[^]8_jr z ] � � �f@ _a]/ZaZ7`nfk}~_�r{_-`nZ�[�r�_ � Y�_�r
d ]/_av t ZS��_\i � ��]�Z7_ oIi d fk]/� t C r �e� ] c Z\]Uh � i~f^fk] � Zj`ni{fk_0`uf^[^] d `nZ0Zj[k] � � �i@� d ] t r�Z\]eh � i�f x }{v d r�Z\`ui~f i�o9Zj[^]/` d�c r d ]/fgZ r~fkh
Z\[Dvk_e�khWi�f^i~Z-f^]/]Uh Z7i B ] � i�f x }{v d ]eh z r~fDvkr tbt C �

� +



� �������	��
 �

� � � � � ��� � � � � � � � � 	 � � �
	

� f,Z\[^`b_ � [kr c Zj] d �W� ] ]/m�r t vkr�Zj])i~v d ` z�c^t ] z ]/f{Z7r�Z\`bi�fi�o.Z7[^] � � �i@ z ] � [kr�fk`u_ z `uf�� `ufDv�� � p ] B ]/}{`nf B{C c^d ]U_ ]ef{Zj`nfk}Z\` z `uf^} B ]/f � [ z r d �W_ Z\[kr�Z#[^`u}�[ t `u}~[gZ Z7[^],h^` � ] d ]/f � ]e_ B ]+Z �$]e]/fsZ7[^] � � � �VU _a`u}�fkr t _ z ] � [kr�fk`u_ z r�fkh � � �i@ � p>]
owi tut iU�6Zj[^`u_���`yZj[ rshW`b_ � vk_\_a`ni{f i�o0[^i�� � � �i@ � r�f B ] r c^c^t `n]Uh Z\i r ��] B  _ ] d m~] d � @�v d `nf^} Zj[^`b_�hW`b_ � vk_j_ `ui~f �9��]
`bhW]/fgZ\`no C oIv^fkh^r z ]/f{Z7r t r dj� [^`yZj] � Z\v d r t _\] z r~f{Zj` � _ Z7[krSZ8r d ] � [kr�fk}�]Uh `nf z iWhW`no C `ufk}PZj[^] ��] B  _a] d m~] d Z7i3vk_\] � � �k@ �
��] t rSZ\] d vk_\]0Z7[^]e_\]�i B _a] d m�r�Zj`ni{fk_�Z\i ]�� ckt r~`nf3Zj[^]8h^` � ] d ]/f � ]e_�`nf B ]e[krSm{`ui d)� r~vk_a]Uh BgC Z7[^]U_ ] � [;r�f^}~]U_ � p>] c^d ]U_a]efgZ
r�_a] d `u]e_9i~o�]�� c ] d ` z ]ef{Z7_�Z\[�rSZ � i z�c r d ] Zj[^] B ]e[krUmD`ni d i~o�i{v d�� � �i@� B r{_ ]eh�$] B  _a] d m{] d ��`yZ7[,Zj[^]0_jr z ]0� ] B  _\] d m~] d
B r{_ ]eh i~f@Zj[k] Q,S<D�T4Q�K"M?E:E z ] � [kr�fk`u_ z � � [;]/_\]�]�� c ] d ` z ]ef{Z7_$h^] z i~fk_ Z d r�Zj]-Z\[;r�Z B r~_\`nf^}8r���] B  _a] d m�] d i~f � � �i@#�gr�_
i ckc ig_ ]eh,Zji#i~Z\[^] d-z ] � [kr~f^`u_ z _/�^h d r z r�Zj` � r tut C ` z#ckd iSm�]U_�`yZ7_ t igr�h[kr�f;h t `uf^} � r c r � `nZ C �

� ��� � � 
 � j � � � � ����� � h  � 	 � �
��f^]@i�o9i~v d }~i~r t _0`uf>Z\[^] h^]e_\`n}�f i~o � � �f@ `b_ Zji hW]/m�] t i c r z i d ]@]�� � `n]ef{Z r~fkh _ � r t r B t ]@]�m~]efgZ�f^i�Z7` x;� rSZ7`ni�fsr~fkh
hW] t `um~] d C z ] � [kr�f^`b_ z Z\[;r�fZj[k]�_a`u}�fkr t _ z ] � [kr�f^` _ z � p>] B ]/}{`nfPi{v d ]/m�r t v;r�Z\`ui~fPi�o � � �i@ BDC � i z�c r d `uf^}@`yZ�Z\i�Z\[k]
_\`n}�f;r t _ z ] � [;r�f^`b_ z Zji�`bhW]/fgZj`no C r~f C ]�� � `n]ef � C }{r�`ufk_ r d `b_\`nf^}_ Z d ` � Z t C o d i z Zj[^] � [�r�f^}~]8`nf `nfgZj] d oIr � ] � r~_�i c^c i~_a]Uh
Z\i � [kr�f^}~]U_�`nf"r c^ckt ` � r�Z\`ui�f B ]e[krSm{`ui d r�fkh"_ ] z r�f{Zj` � _ � � p ]3[krUm�] h^]e_ `u}~fk]eh r�f ]�� c ] d ` z ]/fgZ�Zj[;rSZ z ]er�_\v d ]e_#Z\[k]
iSm~] d [^]Ur~h `uf � v dad ]eh BgC Z7[^]�hW] t `nm~] d C r~fkh fki�Z\` x;� r�Z\`ui�f i�o ]em~]�fgZ+_-Zjir�f>r c^ckt ` � r�Z\`ui~f � ��v d ]�� c ] d ` z ]/fgZ7_ � i�fk_\`u_aZ i�o
Z\[k] owi tut iS��`uf^} _ Z7] c _Ou
* � Y-f r d B `nZ d r d C fDv z B ] d i�oal � � h � � � n	_\`n}{fkr t _�r d ]3|{vk]�v;]/h�owi d hW] t `um�] d C r�fkh f^i�Z7` x�� rSZ7`ni~f �Img`br	Z\[^]P_a`u}~f;r t _
z ] � [kr�f^`b_ z i d mD`br � � �f@�� � � [^] fDv z B ] d i�oq_\`n}{fkr t _�`b_�r�fP] � c ] d ` z ]/fgZjr t c r d r z ]�Z7] d �

� � �-f � ] Zj[^]	_\`n}{fkr t _�[;rem~] B ]/]/f |{vk]/v^]Uh �9Zj[k]	_ C _ Zj] z Zj` z ] `b_ d ] � i d hW]eh ��`bfkh^` � rSZj`uf^}sZj[^] _ Z7r d Z Z7` z ]	i�o0Z\[k]
] � c ] d ` z ]/fgZ �

� � � [^],r c^c^t ` � rSZj`ui�f d v^f;_ � `nf r�f�`bh t ] t iDi c �8r�fkh Zj[^],i c ] d rSZ\`ufk}>_ C _aZ\] z h^] t `nm{] d _8]/m{]/fgZj_ Z7i Z\[k]r ckc^t ` � r�Z\`ui~f �
c^d ]e] z�c Z7`nf^}#Zj[^]0`uh t ] t iDi c ��`yZj[,Zj[^]0]/m~]/fgZ  [kr�f;h t ] d i d _\`n}~fkr t [;r�fkh t ] d �

�;� � [^]0r c^c^t ` � r�Zj`ni~f � _9[kr�fkh t `uf^}�i�oq]er � [ l � � h � � � n�_\`n}�f;r t � i{fk_\`u_aZj_9i~o�`uf ��d ] z ]�fgZ7`nfk}�r � i�vkf{Zj] d �
� � p [^]/fPZj[^] � i{v^fgZ\] d m�r t v^]�`ufkhW` � r�Zj]e_-Z\[kr�Z�r tut _\`n}{fkr t _-[krSm�] B ]e]/f3[kr~fkh t ]ehZ\[;]�r c^ckt ` � r�Z\`ui~f B d ]er��D_-i{vWZ�i~oq`nZj_
`uh t ] t iDi c r�f;h d ] � i d h^_ Zj[^]�_ C _ Zj] z Z\` z ] � p ]�Z\[;]�f � r tu� v t rSZ\]�Z\[^]-] t r c _\]eh#Z7` z ] d ]e|{vk` d ]Uh�Z\i�[;r�fkh t ]�r tnt i�o Z\[k]
|~v^]evk]/hP_\`n}{fkr t _ �

� f3Z7[^`b_ c^d i � ]UhWv d ]#��] z ]er{_ v d ] Zj[^]�r z i~v^fgZ i�oLZ7` z ]#f^]/]UhW]ehPZ7i � i�fDm~] C `ufWoIi d\z rSZ7`ni~f r B i�vkZ)]�m{]/fgZj_�o d i z Z\[k]
i c ] d r�Zj`nf^}P_ C _aZ\] z Z\i Z7[^]#r c^c^t ` � r�Zj`ni~f � ��i�Zj] Zj[kr�Z ��] ��`b_a[	Z\i d ]/_aZ d ` � Z)i~v d Z\` z `uf^},Z\i,]/f � i z@c r�_j_�i{f t C Z\[^]8Z\` z ]f^]e]ehW]Uh#Z\i c^d i � ]e_j_ Zj[^]�_\`n}{fkr t _ r~fkh�f^i�Zj`yo C Z7[^]�r c^c;t ` � r�Z\`ui~f _\`nf � ]-��]-�$r~f{Z z ]Ur~_av d ] z ]/fgZj_LZ\i d ] �;] � Z Zj[^]�hW` � ] d ]/f � ]
`uf `ufgZ\] d oIr � ]/_ vk_\]eh BDC Z\[^]@r c^c^t ` � r�Z\`ui�f � � f>i d hW] d Z7ihWiZj[^`u_ ckd i c ] dat C � ��]�[krUm~]�` z�c^t ] z ]ef{Zj]eh>rP_ c ] � `ur t _ C _ Zj] z
� r tnt `nf � `ufDv��	Zj[kr�Z c ] d owi d\z _0_ Zj] c _ * r�f;hs� � � C ` z@c^t ] z ]ef{Zj`nfk} r_ c ] � `br t _ C _ Z7] z � r tut �$] � r~f B ] � ] d Z7r�`bf>Z\[kr�Z
Z\[k] z ]Ur~_\v d ] z ]efgZ i~o Zj[^]@_ Z7r d Z Z7` z ]�`b_�Z+r��{]/f>` z�z ]ehW`br�Zj] t C B ]�owi d ]#Zj[^] x;d _ Z � � h � � � _\`n}{fkr t `b_0hW] t `um~] d ]eh	Z\iZ\[k]
r ckc^t ` � r�Zj`ui�f � Y�_�r d ]e_\v t ZU�W�$])�Df^iS� owi d9� ] d Zjr�`uf Z7[krSZ�f^i�_\`n}{fkr t _9[krUm~] B ]e]/fPhW] t `nm{] d ]eh B ]/owi d ])Zj[^] d ] � i d hW`nfk}8i~o.Z\[k]
]�� c ] d ` z ]ef{Z � _�_aZjr d Z�Z7` z ] �

� �



� [k]U_ ]e_�]�� c ] d ` z ]/fgZj_ r d ] � i�fkhWv � Z7]eh>vk_\`nf^} � `nfDv��s� � �^� �� Zj]e_aZ P i�fsr ��� � � � � � ]ef{Zj`nv z  � � � ��`yZj[s� � l3� � i�o
� Y �s� p ]�m�r d C Zj[^]-fDv z B ] d i�o _a`u}�fkr t _ Zji B ]-[kr�f�h t ]eh#o d i z �)Zji * ���k� d ] c ]er�Z\`uf^}0]er � [@`ufk_aZ7r�f � ]-i�o�Zj[k]�]�� c ] d ` z ]efgZ* �~�~�)Z\` z ]e_$r�fkh d ] c i d Z\`uf^}0Z\[k]�rUm�] d r�}~] � p ] x fkh#Z\[kr�Z$hWv d `uf^} r�f C c r d Z\` � v t r d ]�� c ] d ` z ]/fgZe�gi�f t C m{] d C d r d ] t C `b_ Z\[k]i B _ ] d m�]Uh@Z7` z ]�Z\i ckd i � ]U_a_$Z\[k]�]em~]/f{Z+_$r ��] � Z\]Uh BDC c^d i � ]e_j_ � i~fgZ\]��DZ  _a�9`uZ � [k]e_/�W`uf~Z7] d\d v c Zj_�i d9c r�}{]� oIr�v t Zj_�i �/� v d\d `nfk}
hWv d `uf^}PZ\[^]@]�� c ] d ` z ]/fgZ � � [gv;_/� z i~_ Z8i�o9Z\[^]�Z7` z ]{�.Zj[^]@i~f t C i c ] d r�Z\`ui~f z ]er~_\v d ]eh BgC Zj[^]@] t r c _a]eh>Zj` z ] `b_0[^iS�
t i~f^}@`nZ�Z7r��~]U_�Z\i r � Zjvkr tut C hW] t `um�] d Z\[^] ]/m~]/f{Z)`nf^owi daz r�Z\`ui~f3`uf{Zji@Z\[k] r ckckt ` � rSZj`bi�f r�fkh c ] d owi d\z r f^i�Zj` x;� rSZ7`ni�f.��r�_�`u_
`uf{Zj]/fkh^]eh � � i d Z\[k]e_\]0] � c ] d ` z ]/fgZj_e� � � �k@ `b_ � i�f x }�v d ]eh,��`nZj[Pr d `uf^}  B v�� ] d _a` ��]eh,Z\i�[^i t h * �{�#]/m�]ef{Z7_��wZj[^]0]�fgZ7` d ]
� � � �$r{_ � � +,l BDC Zj]U_ � * c r~}�] � � �$] x fkh�Z\[;r�Z$r t r d }�] d d `nf^}  B v � ] d h^ig]e_$f^i�Z�` z�c^d iSm~] � � �f@ � _ d ]e_\v t Z7_ r~f C owv d Z\[;] d �
� [^] � � �f@ � i�f x }~v d r�Z\`bi�f`nfZ\[k`u_9]�� c ] d ` z ]efgZ9`bfgm~i t m~]U_ d v;f^f^`uf^}���`yZj[,f;i�Z\` x�� r�Z\`ui~f]/fkr B t ]eh,i~f t C `uf�Z7[^] `uh t ] t i{i c
r�f;h,hk] t `nm�] d C ]/fkr B t ]Uh,r�Z�r tut Z\` z ]e_ �

� `n}~v d ] �;� * c^d ]e_\]/fgZj_�Z7[^] d ]e_av t Z+_9i�o�Z7[^]U_ ]0]�� c ] d ` z ]/fgZ7_ � Y�_�] � c ] � Z7]eh � � � �f@ ��r�_�r B t ]�Z7i@hW] t `um�] d Z7[^]0|gv^]/v^]Uh
]/m~]/fgZj_ `nf t ]e_\_0Z\` z ]@Z\[;r�f>Zj[k] _a`u}~fkr t _ z ] � [kr�f^`b_ z � d ]U|~v;` d `nf^} r c^c^d i �D` z r�Zj] t C i~fk] x o Z\[si�o�Z7[^]�Z7` z ] d ]e|gv^` d ]Uh i�o
Z\[k] _a`u}�fkr t _ z ] � [;r�fk`b_ z � � p ]#Z7[{v�_0hW]ehWv � ]#Zj[;rSZ�`nfshW] t `um~] d `uf^}3_a`u}~f;r t _e� Zj[^] � � � �VU _a`n}{fkr t _ z ] � [kr�f^`u_ z _ c ]/fkh^_
owi~v d�x o Z\[k_)i�o�`yZ7_�Zj` z ]#��]/] c `ufk} Z d r � �i~o$r ckc^t ` � r�Z\`ui�f _aZjr�Z\] �w` � ] � � ��[;r�Z0_a`u}�fkr t [;r�fkh t ] d � `yo�r�f C � `b_ d v^f^f;`nf^}� �>r~fkh
_\��`yZ � [^`nfk} B ]/Z � ]/]ef �~] d f^] t z iWhW] r~fkh>vk_\] d0z iWhW]�Zji3hW]� |gv^]ev^]�Z\[k]@f^]��DZ _\`n}�f;r t � ��f Z7[^]@i�Z7[^] d [kr�fkh � Z7[^]�Z\` z ]
_ c ]ef{Z BgC � � �f@ �$r~_ c^d ` z r d ` t C hW]/m�i~Z\]UhZji � i c C `bf^} hkr�Zjr `nfgZ\i Z\[^]�� � � � ��v d ` z@c^t ] z ]/fgZ7rSZj`ui�f3i~o � � �f@ `b_-f^i~Zi c Z\` z `��/]Uh `nf Z\[^`b_ d ]�}{r d h � Z\[^]�h^] t `nm{] d C i�o�]Ur � [s]/m{]/fgZ `ufgm~i t m�]e_ � i c C `nf;} r c^ckd i��D` z rSZ7] t C � � BgC Z7]/_ i�o-hkrSZ7r^��Z\[k]
r z i�vkf{Z-i~oqhkrSZ7r#f^] � ]U_a_jr d C Z\i B ]0r B t ])Zji#owv tut C hW]e_ ��d ` B ]0r�f C ]em�]/fgZ �
� �;2(� ��7Ae �;� � � �f@ mD_ � � � � �VU � `n}�f;r t _ @�]� ��v^]ev^`uf^} � ` z ]

0

50

100

150

200

250

0 10 20 30 40 50 60 70 80 90 100

D
el

iv
er

y 
T

im
e 

(u
s)

Number of Events

Time To Preemptively Notify and Deliver Multiple Events

SEND
Signals

� f � i~f x }{v d `ufk}�Z\[^]U_a]#]�� c ] d ` z ]�fgZ+_�� ��] owi~vkfkh Z\[kr�Z)`uf ��d ]er{_a`uf^} Zj[k] � � � _ `��/]8Z\i[^i t h z i d ] Zj[kr�f * �~��]em�]/fgZj_
`uf Z\[;] d `nfk} B v ��] d hk`uh	f^i�Z ` z�c^d i�m�]8Z\[^] c ] d owi daz r�f � ]#i�o Zj[^] � � �i@ z ] � [;r�f^` _ z � � [^] z i{_ Z t `n�~] t C ]�� c^t r�f;rSZj`ni{f
owi d Zj[^`u_ `b_�Z\[kr�Z0� ] � i�v t h	f^i�Z0[kr�fkh t ] z i d ]#Z\[kr~f * ����]em~]ef{Z7_ r�Z0r Z7` z ] B ]�owi d ]�]�� c ] d `u]/f � `nfk}r~f `uf~Z7] d\d v c Z Z\[kr�Z
��i�v t h B d `nfk}�Z\[k] c^d i � ]e_j_$`nfgZ\i8�~] d f^] t�z iWhW] � p `nZ7[@Zj[k] c^d i � ]e_\_�`nf �{] d f^] t z iWhW]~�D`nZ�`b_$r B t ]-Z7i8hW] t `um�] d�z i d ]�]em�]/fgZj_

� *



Z\i�Z\[;]8r c^c;t ` � r�Z\`ui~f c^d `ui d Z7i,_a��`yZ � [^`ufk}@Z7i v;_a] d)z iDh^]8r�f;h	r�_)r d ]e_\v t Z)Z\[k] c^d i � ]e_j_ � r�f^fki�Z z r��~] v;_a]8i�o$r t r d }~] d
d `nf^}  B v � ] d � � [k`u_�`b_�f^i~Z�Zji@_jr C Z7[krSZ�r t r d }{] d�d `nfk}  B v � ] d�� i{v t h,f;i�Z B ]0vk_\]�owv t o i d i�Z7[^] d r c^c^t ` � r�Zj`ni{fk_��;`nfk_aZ\]Ur�hP`nZ
`b_�r�f�`ufkhW` � r�Zj`ni{f Zj[kr�Z c^d i{} d r z@z ] d _�vk_\`uf^} � � �f@ _\[^i~v t h ]�� c ] d ` z ]/fgZ���`nZ\[ d `ufk}  B v�� ] d _a`��/]e_$Z\i x fkh�i�f^] _av^`nZjr B t ]owi d Zj[^]/` d r ckc^t ` � r�Z\`ui~f �

� �/f � 	�� � � � � ��	 �ih �  � � 
 � h � 	 � 	 � � ��	 �kj 	 �
��v d `nf{Zj]ef~Z7`ui�f `b_�Z\i�]/m�r t vkrSZj]�Z\[k] d i t ]8i�o r c v d ] t C ]em~]ef{Z  h d `um~]/f3�{] d f^] t `nfgZ7] d oIr � ] r~_�r z ]/r~fk_�owi d ` z�c^d iSmD`uf^}@Z\[k]
B ]/[krSmg`bi d i�oq��] B  _a] d m�] d _-`nf _\] d mg`uf^} t r d }~]0fDv z B ] d _�i�o �/t `u]/fgZj_ � � i d\d ]e_ c i{fkhW`uf^}�Z7i r�[^`n}~[ d ]/|gv^]U_ Z d r�Zj] � � � fPi d h^] d
Z\i h^] z i~fk_aZ d rSZj]@Z\[^] r{hWm�r�f{Z7r�}~]e_ c^d ]U_a]ef{Zj]eh BDC � � �f@(Z\i rP��] B  _a] d m~] d ���$] z vk_aZ�[krSm�] _\i z ]�Zj[^`nfk}PZji � i z�c r d ]`nZ r�}{r�`uf;_ Z � � iZ\[^` _ ]/f;h	��]@h^] z i�f;_ Z d rSZ7]#Z\[^] r~hWm�r�fgZjr~}�]e_ i~o9r � � �k@  B r~_a]Uh>h^]e_ `b}�f BgC z iWhW`no C `uf^}3r�f>]��W`b_ Zj`nfk}
��] B  _a] d m�] d � G:X?G?GNK<S o � lMp � ��v d-� [^i{` � ] i�oq� ] B  _\] d m~] d `b_9`uf��;v^]ef � ]Uh BDC _ ]/m{] d r t o r � Zji d _Ou
* � G,X<G:GNK<S)`u_�hW]U_a`u}�f^]Uh Zji��$i d � ��`yZj[ B,D:E:D"F5GIHOJ��Ir~fkh K"M?E?E�H�J ��r�fkh Z7[Dvk_���`b_�r tnd ]er~h C hW]e_\`n}{f0Z\i�� i d � `nf8r�f�]em�]/fgZ 
h d `um~]ef z r�f^f^] d � � ��i�Z7]�Z\[;r�Z)Z\[^]8i d `u}~`ufkr t hW]U_a`u}�f z vk_ Z�Z d r�f�_ t r�Zj]�Z7[^]8_aZjr�Z\]� B r�_\]eh	_a] z r�f{Z7` � _�i�o0B,D?END4F�GpH�J
r�fkhLK4M:E?E�HOJ `nfgZ\i r�f]em�]/fgZ  B r{_ ]Uh,mD`u]/� i�o�Z\[^]0��i djt h � �

� � � [^]�` z�c^t ] z ]/fgZ7r�Z\`ui~f>i�o G:X:G?G:K<S3`u_ z iWhWv t r d r~fkh	��] tut  _\v^`yZ7]/h Z\iZj[^] z iWhW` x;� r�Z\`ui~f;_���]@r d ]#`ufgZ\] d ]U_ Z7]eh `nf �
� [^]8i d `b}�`ufkr t h^]e_\`n}�f>]/f � r c _ v t rSZj]e_)Z\[k]�_ c ] � ` x;� _\] z r�f{Zj` � _)i~o B�D<E,D4F�GpHOJ r~fkh K<M<E?E H�J@`uf>r~f `ufgZ\] d fkr t Y � �+�
� [^]�Z d r�fk_aowi djz r�Z\`ui~f�i�opGNX<G:GNK"S Z7i)v;_a] � � �f@ d ]e|gv^` d ]Uh#i�f t C z `nfki d z iDhW` x;� rSZj`ni{fk_qZji�Z7[^`b_LY � � r~fkh#`u_\i t r�Z\]Uh
Z\[^] z r � i d `nZ C i�o�Zj[k]kG:X?G?GNK<S � [kr~f^}�]U_9Z\i#Z\[;] ` z�ckt ] z ]ef~Z+rSZ\`bi�fPi�o�Z7[^`u_�Y � �+�

� � � d iSm�ig_0r�fkh � ]em~] d o � P p v;_a]Uh G:X?G:G:K<S r�_)Zj[k] B r�_\`u_ i�o$Zj[^]/` d ] � c ] d ` z ]/fgZj_ �Iv;_a`nf;}oQNS?DNT"Q5K4M:E?E� � p>] c i d Z\]Uh
Z\[^]e` d QNS:DNT"Q�K<M<E?E,` z�c^t ] z ]ef{Z7r�Zj`ni{f Z\i d ] � ]ef~Z�hW]em~] t i ckz ]�fgZ��.`nfDv�� �{] d f^] t _ � � � �k� �� Z\]U_ Z P � oIi d ��[k` � [ i~v d ` z 
c^t ] z ]/fgZjrSZ7`ui�f�i~o � � �i@ ��r~_�h^]/m~] t i c ]eh � � ��v d9c i d Z9i�osQNS?D,T"Q�K4M:E?E8`b_ t r d }�] t C v^f � [;r�f^}�]Uh@o d i z Zj[k])i d `u}�`ufkr t
� iWhW] BDC � d iSm�i{_#r�f;h � ]em�] d � z i{_ Z�i�o-Zj[^] � [kr�f^}{]e_8�$] d ] d ]U|~v^` d ]ehsZji>r~h^r c Z#Z\i>f^]e� i d#z iWhW` x ]Uh �~] d f^] t 
`nf{Zj] d fkr t `ufgZ\] d oIr � ]e_ � �-v d Z\]U_ Z7_-��`nZj[ � d iSm~i{_�r�f;h � ]/m{] d � _�` z�c^t ] z ]/fgZ7r�Z\`ui~f3i~o Q,S?DNT"Q�K<M<E:E�oIi d � `ufDv�� � � � � * �
`nfkh^` � rSZj]-Z\[kr�Z GNX?G?GNK"S d v^fkf^`uf^}���`nZ\[mQ�S<DNT<Q�K"M<ENE i�f �.`nfDv�� � � �^� �  Zj]/_aZ P `u_ � r c r B t ]-i�o [;r�fkh t `uf^} r0[^`u}~[k] d d r�Zj]
i�o �/t `u]/fgZ d ]e|gv^]e_aZj_�Z\[kr�fZ7[^] m~] d _\`ni�foIi d � `ufgv �P� � � � * � �Ih^v^] Z\i�i�Zj[^] d ` z�ckd iUm{] z ]/fgZ7_9`nfZ\[;] f^]/��] d ��] d fk] t _ � �
p>] � i~fk_\`bhW] d ]eh vk_\`nf^}dK?X:X<GNG:K"Sk����[^` � ["vk_a]e_�Z\[^] _a`n}{fkr t _ z ] � [kr�f^`u_ z r~_@`yZ7_ z v t Z7` c^t ]��W`uf^} z ] � [;r�fk`u_ z � Y�Z

xkd _ Z�Z7[^`b_ z r C _a]e] z(t `n�{]�r B ]/ZaZ7] d�� i z B `ufkr�Zj`ni{f,i~oqr c^ckt ` � rSZ\`ui~f3r�f;h z v t Z\` c^t ]��D`ufk} z ] � [�r�f^`b_ z _-r�}{r�`ufk_aZ-��[^` � [��]
_\[^i�v t h z r���]�i{v dL� i z#c r d `b_\i�f � �-iS��]/m~] d � � d iSm{i~_Lr�f;h �.]/m�] d o � P p h^] z i~fk_aZ d rSZj]9Zj[kr�ZLZ\[^`b_ c r d Zj` � v t r d r c^c;t ` � r�Z\`ui~f�`u_
`uf � r c r B t ]0i�oq[kr�f;h t `uf^} d ]e|gv^]e_ Z d r�Z\]U_�r~_�[^`u}�[3r~_�Z7[^]RQ,S<D�T4Q5K"M<E:E  B r~_a]UhLGNX<G?G,K"S � r�fP[kr�fkh t ] � Y-fP]��^r z `ufkrSZ7`ui�fPi�o
Z\[k] _ai{v d\� ] � iWhW]�Z\i K?X:X?G:G:K"S d ]er�� d\z _-Z\[;`u_ � i~f �/t v;_a`ui�f u K?X:X?G?G,K"S,`nf � v d _�_\v B _aZjr�fgZj`ur t iSm�] d [^]Ur�h3`uf3]�� c^t ` � `yZ t C hW]�
|gv^]/vk`nf^}@_\`n}{fkr t _�i�f^]�r�Z�r Zj` z ] �Iv;_ `ufk}mB.� �?G��	m�DNS 5 n���GpHOJ ��� z v;_ Z � i{f x }{v d ]0]Ur � [Pf^]/�G_ai � �~]/Z�Z\i�}�]/fk] d rSZj]0_\`n}~f;r t _/�
r�f;h z vk_ Z c i tut _\i � �{]+Z+_�oIi d `ufWoIi djz r�Z\`ui�fZ\[�rSZ z r C [krUm~] }{]/f^] d r�Zj]ehP_\`n}�f;r t _ c^d `ui d Zji � i~f x }�v d rSZ7`ni�f �
Y�hkhW`yZj`ni{fkr tut C �5K:X?X?G:G:K?S d ]/_\i d Z7_�Z7i�v;_a`uf^} K4M:E?E�H�J-`yo�`yZ � r�f^f^i~Z �~]�] c v c ��`nZ\[8Zj[k] d r�Zj]9r�ZL��[^` � [#]/m~]/fgZj_ r d ] B ]e`nfk}}~]/fk] d rSZ7]ehr�fkh,`yZ�[kr{_ B ]e]/f c;d ]emg`ui�vk_ t C _a[kiU��f,Z\[;r�Z9Z\[^]0_ � r t r B ` t `yZ C � [;r d r � Z7] d `b_aZ\` � _9i�o B�D?E:D"F5G H�J�r�f;hWK"M<E:E�H�J�r d ]

c igi d o + � * �k�{� P p � � � [k`u_ `b_ ]U_ c ] � `ur tnt C ` z�c i d Z7r�fgZ _a`uf � ] � d iSm{i{_Lr�f;h � ]/m~] d i B _a] d m�]9Z7[krSZ K:X:X<GNG:K"S d ]e_\i d Zj_qZji c i tnt `nfk}
r�Z d ]e|{vk]/_aZ d r�Z\]U_�Z\[;r�Z-� ] d ] ]er�_\` t C [kr�fkh t ]eh BDC Zj[^]RQ�S<D,T4Q�K4M<ENE  B r�_\]eh_a] d m{] d �k`nfkh^` � r�Z\`uf^}#Z\[;r�Z K:X:X?G?G,K"S@`b_9v^fkr B t ]
Z\i,]��gZ d r � Z)_ `u}~f;r t _�o d i z Z\[^]8��] d f^] t r�_�oIr~_ Z r~_-Zj[^] C r d ] B ]/`uf^} }{]/f^] d r�Zj]eh � Y�_�r � i~fk_a]U|gv^]/f � ]~���$] [;rUm�]8r�_ Z d i�fk}
`ufkhW` � r�Zj`ni{f Z\[kr�Z Z\[k] � i�f � ] d fk_�r B i{vWZ�Zj[^]�r c;c^t ` � r B ` t `uZ C i~o�Zj[^]�_\`n}~fkr t _ z ] � [kr~f^`b_ z Z\[kr�Z � ] d ] d r�` _ ]Uh `nf � ] � Zj`ni{f
� � �^� � r d ]0]emD`uhW]efgZ-`nf,Zj[k`u_�r c^c^t ` � r�Z\`ui�f �

� [k]@i�Zj[^] d r t Z7] d fkr�Zj`nm{] z ] � [kr�fk`u_ z Zj[kr�Z d ]e|{v^` d ]U_ � i�f;_a`bhW] d rSZj`ni{f>`b_ Zj[^]@i~f^] ckd i c i{_a]eh BDC � r�f;}~r �/)b�9?+e o * � p� � ] � Zj`bi�f � � � � � � [k]/` d ` z�c^t ] z ]ef{Z7r�Zj`ni{f `b_�vkf;rem�r~` t r B t ]PZji vk_@owi d hW` d ] � Z � i z@c r d `u_\i�f �9[^iS��]/m�] d Zj[k]CQ�S<D,T"Q�K"M<ENE
z ] � [kr�f^`u_ z r~_ ` z�c^t ] z ]�fgZj]eh BgC � d iSm�i{_Lr~fkh � ]em�] d o � P p `b_Lr �/t i~_\]-r ckc^d i �W` z r�Zj`ui�f@i�o Zj[^] z ] � [;r�f^`u_ z c^d i c ig_a]Uh BDC
� r�f^}gr �/)��"?Ze o * � p �I_\]/] � ] � Zj`ni{f � � � � * � � � v d Z7[^] d\z i d ]{��r�_.hW]U_ �/d ` B ]eh `uf � ] � Z\`ui~f � � � ���$] � r�f�` z#ckt ] z ]efgZ�r z ] � [kr~f^`b_ z
f^]Ur dat C `uh^]/fgZ\` � r t Z7i�Zj[^]�i{f^] c^d i c i~_\]eh BDC � r�f^}{r �>)P�"?Ze o * � p vk_a`uf^} � � �i@ ��`nZ\[ c^d ]e] z�c Z7`nm~]�fki�Z\` x�� r�Z\`ui~f�hW`b_jr B t ]eh �
� ��� � � 
 � h �����������	�

� [kr c Z\] d � hW` _ � vk_\_\]e_$Zj[^] B r~_\` � _ Z d v � Zjv d ])i�o � fgZ\] d fk]�Z  _\] d m{] d r c^ckt ` � rSZ7`ui�fk_ � � `u}�v d ]0� � * �W��[^` � [ c^d ]e_\]/fgZj_9r c _a]evkhWi 
� iWhW]0i{vWZ t `uf^]0i�oL_ v � [Pr~f3r c^c^t ` � r�Zj`ni~f _ Z d v � Zjv d ]~�;`u_�`ufo r � Z B r�_\]ehi~fmG:X?G:G:K<S � � ]�oIi d ] c^d ]/_\]/fgZ\`uf^}�Z\[;]�r c^c^t ` � rSZj`ni{f

� �



_aZ d v � Zjv d ]�oIi d r � � �i@  B r~_a]Uh3�$] B  _\] d m�] d ��Zj[k] d ]#r d ]�Z ��i�r~_ c ] � Z7_�i�o�r c i tnt `uf^}  B r~_a]eh hk]/_\`n}{f3Z\[kr�Z���] ��i�v t h t `n�~]
Z\i c i�`ufgZ-i~vWZ'u

�sxkt ]� hW]U_ �/d ` c Zji d _9r d ] [kr�f�h t ]Uh `uf B r�Z � [k]e_ � c ] d owi d\z `nf^}�r c i tnt `nfk}8i c ] d rSZj`ni{f,v c i{f � i z�c^t ]/Z\`ui~fi�o.Zj[^] � v d\d ]efgZ
B rSZ � [ �9r�fkh �

� Z\[^]8i d h^] d `nf ��[k` � [ � i~f^fk] � Zj`ni~f;_�r d ]8[kr�fkh t ]eh `b_�]U_a_\]/fgZ\`br tut C hW]/Z\] daz `uf^]eh B ]�o i d ] c^d i � ]e_j_a`uf^} i~o Zj[^] � v d\d ]efgZ
B rSZ � [ B ]/}{`nfk_ �

� i�Z\[#i�o;Z\[^]U_a] c i�`uf{Z+_qr d `u_\]9`nf�r c i tut `nf^}  B r{_a]Uh hk]/_a`u}~f#f^]e� `bfWowi d\z r�Z\`ui~f�r B i~vWZ � i{f^f^] � Z\`ui�f#]/m{]/f{Z7_�i d _aZjr�Z\]e_e��owi d
Z\[k] z i~_ Z c r d Ze�g]/fgZ\] d _qZ7[^]-r ckc^t ` � r�Z\`ui�f@i~f t C r�Z Z7[^]9Z\` z ]�i�o�Zj[k] c i tnt `nfk}0i c ] d rSZj`ui�f � ��v d�� � �f@  B r�_\]eh�h^]e_a`u}~f@h^ig]e_
f^i~Z�o r � ]#Z\[^`b_ d ]U_ Z d ` � Z7`ni~f>_\`nf � ] c^d ]e] z�c Zj`nm{]8f^i~Z\` x;� r�Z\`ui~f>r tut iS�-_ `nZ�Z7i d ] � ]/`um~]�r�fkh	`nf � i d\c i d rSZ7]#f^]/� `nfWowi daz rSZj`ni{f`uf{Zji�`yZ+_�r � Z\`umg`nZ C _ � [^]eh^v t `uf^}@r~_�Zj[k] `ufWoIi djz rSZj`ui�f B ] � i z ]e_�rSm�r�` t r B t ] �

� �;2(� ��7Ae � - ��v^Z t `nf^]0i�oqr � � �f@  � r~_\]/h^G:X:G?G:K<S
� ���>P"�6;� ��������*���$���	���	����V�
��	�"�����L����

��!��*����	���	��#�V�
��	�������j4�7 Y� ��!����
��*V����(L���	���	�	Y% ���W49�����.E`�	^� ��>C�C$1 � Q�#�J�3�2�1�f�����7 Y& 
�����#���!�#��	��#�]�@"��@��:49�����UE`���.& ���	��7�-) i �	�	���B���W49�����.E`��^� ��>C�C1 � Q�#�J�\�f�=�=�1�\�Q�7<Y* 
�����#���!�#�����("��!�����#�]�@���@��849�����.E`�	�H&R������78-1 i4 i9 i� � ��!��*� ;�
"��� 4*7<Y�#�
��!��	����?�@	�	��#	�������:4*78-� � ����%������"!����*��^>C$����%��������	��� �	���C
�����!�("#���!�������#��	�	�"���	���	^H-� % (�V8�����j4*X�7<Y� & ����d�!	!�A$
��>1 � Q�#�J�\�f	=	=�1�\�Q$�������	�L���� ) ]C>����]�@���@��	#�����!�;8#�����("��!��	��#�]�@���@��:4*7�-� * ���W46]�� Cb�c	d	d�7 Y� 1 �	��=�����
������	
	�	
	��������@�����@��	�����	����������%����	?��V�������(� 4 ���!�������������!��UE b�!>
������� 	�:4�7���
	���B���<�����������.E+���� 9 ����,���#���!��	�C���!�������?�#�����("#	��!��	�D46]�7�-��� �*�j4 �"!�#���
��	
	#���!�#��	��
��D4 ����,���#	��!����87�7� � ��!��	������@��.-�#� i �	�	���>Y��% �	��b�!�����(B��!�������������!��.&) 	��!	�������>
��B!����L!����.E �	�� & ����,���#���!��	�C$�	��]�@���@���#�����!�;�#��	��#�]	@���@��:4*7�-�#) i��* ���W4 ����,���#���!��	��7 Y�#1 ("!���A�#	!���#���!����"��������!��D46����,	��#	��!�����7:-��4 i �	�	���>Y��9 ���*%�������!�������^$C���*%������	�	�"���	���CLk'-%#� �*�j49���*%�����V���
	���`C����%������	
"���"7 Y% � ����b�!���V8���	?��!���!D&)%���!��*A$@��	�����<����,��$���	���	�.E%B� �>������������(���������!��L��
�������	������V�
��	�������.E%#% ��Q�V����$��
����<%"��!	��A"� @	�	�����<V��	
����`C��	
"���>�	�% & �����"������4 �	f�J*Q�# / 3�2�#�1 � 1�b�Q.&
	�k"7�-%B) i%#* �	��=�
�����V�
��	�"�������!� 	��!����������������	���>���%B1 ���	���	��#�V�
��	�����	�:4*78-%#4 ���*%�������!�������^$C���*%������	�	�"���	���CL
	����!�(�#��"!�������#��	�������	�	��^H-%#9 i& � i& � i

 �'��+����$'�-����*;"8JI&����� 5���/"������"D$'� �G;�
��@  "�* �-5�@;* J��1 ;)*;!2 �'9,����+2 <=�� "�
� ;6
��E��� 5�$'����*;�
��@0$'�<E * �-<A)�
@;��1��"-�-
�!��$'��* "��-"8�.� 1�
@;!�.
�
�6����
����*;����"?$%9:��
�7�.��! ��$G;64��*;�-
1�� �����?$���1 @;��&6* �49 ���B�C$'��*;5���@0$%�.* ��&���� �� $'��1+���������� *;�D�.��A ;6������ ��$'��1�@;��79<�����!�.* ��� E

� `n}~v d ] �k� �_\[^iS�-_�r c _a]evkhWi  � iWhW]@i~vWZ t `uf^]@i�o9i~v d � � �f@  B r~_ ]UhbGNX?G?G,K"S � p>i d �D`uf^}P`nfsr~f>]em�]/fgZ  h d `nm{]/f ]/fgmD` 
d i�f z ]/fgZ0i � ] d _)Z\i c i�Zj]ef~Z7`br t ZjiPrSm�i{`uh>_ai z ]�`uf^]�� � `u]/f � `b]/_ `ufgZ d iDh^v � ]Uh BDC Z d r�f;_ t rSZ7`ni�f B ]�Z ��]�]/fsr c i tnt `uf^}P�~] d f^] t

� �



`uf{Zj] d oIr � ]r�fkhs]em~]�fgZ  h d `um�]/f�r c^c^t ` � rSZ7`ni�f _a] z r�f{Zj` � _ � � fsi d hk] d Z\i ]�� ckt r�`ufsZj[k]�hW` � ] d ]/f � ]e_�`uf B ]/[krSmg`bi d B ]+Z ��]/]ef
� � �f@  B r{_ ]UhWG:X<GNG:K<S@r�f;hmQ�S<D,T"Q�K"M<ENE  B r�_\]ehWG:X?G?G,K"S#i B _\] d m~]Uh t rSZj] d `uf Z7[^`b_ � [;r c Zj] d �g��]�f;iS� i�vWZ t `uf^])[^iS� Z\[k]e_\]
hW]U_a`u}�fk_-h^` � ] d r�fkh[^iS�G_\i z ] owv^f � Z\`ui�fkr t `nZ C [kr~_ B ]e]/f d ]� ` z�c^t ] z ]/fgZ\]Uh`nf3r�fP]/m{]�fgZ  h d `nm�]efP]/fDmD` d i~f z ]/fgZ'u

� � fsZj[k] � � �i@  B r�_a]Uh m�] d _\`ui�f�i~o-Z\[^`b_�_a] d m{] d � ��[^]/f�Z\[^]]/m�]efgZ  [kr�fkh t ] d `b_#`nfDm�i{��]eh � `yZ@h^ig]e_#f^i~Z8owi d\� ],Z\[k]
r c^c^t ` � r�Zj`ni{f@Z\i8` z�z ]ehW`br�Zj] t C [kr�f;h t ]�Z\[^] � i�f;f^] � Z7`ui�fk_ Zj[kr�Z$Z d `u}~}�] d ]Uh�Z\[^] t r�Z\]U_ Z�]/m�]ef{Z7_ � � fk_aZ\]Ur~h �gZj[^]�]em�]/fgZ 
[kr�fkh t ] d�c ] d owi daz _-r@_ � [;]/h^v t `uf^}@i c ] d rSZ7`ni�f �I]/f� |{vk]�v;`nf^}#Z7[^]0]/m~]/fgZ�hkrSZ7r ����[^` � [3r t Z\] d _�Z7[^] B ]/[krSmg`ni d i�oqZ\[k]
r c^c^t ` � r�Zj`ni{f i~f � ]�`yZ7_�_aZjr�Z\]�`u_ d ]e_ Zji d ]eh ��� [k]�]/m~]/fgZ  [kr�f�h t ] d `uf8Z\[^`b_ � r~_a]�owv^f � Zj`bi�fk_�m~] d C z v � [ t `n�{]�r t iS�  t ]em�] t
`nf{Zj] dad v c Z  [kr�f;h t ] d `nf	r~f i c ] d r�Zj`nf^}_ C _aZ\] z � `uZ)hWiD]U_�Z7[^] B r d ] z `uf^` z v z f^] � ]U_\_\r d C Zji,r tut i�� owv^Z\v d ] ]em�]/fgZj_
Z\i�i �/� v d _\rSo ] t C r�fkh,]�� � `u]/f{Z t C r�fkh t ]/rSm�]U_ z i~_ Z-i�o�Z7[^] � i z#c vWZ7r�Z\`ui~fZ\i@r�fki�Zj[k] d ]��W] � vWZ7`ni�f � i~f{Zj]��{Z �

� p ]@r d ]�vk_a`uf^},Z\[;]8]em~]/f{Z  h d `nm{]/f r t Z\] d fkr�Z\`um�]#Z\ion4FNF,D�K?GIH�J � � ] � Zj`ni{f � � lk� * � r�fkh Z7[gvk_/�.��[^]/f>�$] d ] � ]e`nm{]#r~f
]�m~]ef{Z h^]e_ ��d ` B `ufk}3r�f `uf � i z `nf^} � � � � i�f^fk] � Z7`ni�f.�.Zj[^] d ]@`u_�f^iPf^]/]Uh	Z7i c ] d owi daz r�fsr �e� ] c Z�i c ] d rSZ\`ui~f � BDC
� r tut `uf^}mn"F:F,D5K<GpHOJ � � � i�fk_\]e|gv^]ef~Z t C �k��[^]ef � ]8hW]� |gv^]/v^]8r � i�fkf^] � Z\`bi�fPo d i z Z\[^]#|~v;]�vk]�i�oLf^]/� � i~f^f^] � Zj`ui�fk_
� ] i{f t C fk]/]eh3Z\i � i�f x }{v d ] Zj[k]8r c^ckt ` � r�Z\`ui~f� `nfgZj] d f;r t h^r�Z7r _ Z d v � Z\v d ]U_�hW] x f^`uf^},r � i~fkf^] � Z\`ui�f	��[^]ef � r tnt `nfk}F5M7� ��� � �4D 5 F5M7�,�pH�J � ��i�Zj] Z7[krSZ#Z\[^] c^d ` z r d C ] � ] � Z#i�o-Zj[^],r~vWZ\i  r �/� ] c Z z ] � [kr�f^`b_ z `b_ Z\i r tnt ]/mD`brSZ\],Z\[k]
d r � ] � i~fkh^`yZ7`ni~f>hW]U_ �/d ` B ]eh `nf � ] � Zj`ui�f � � l^� * ��`nZ7[^i�vWZ c ] d owi d\z `ufk}Pr c i tnt `uf^}Pi c ] d r�Z\`ui�f � � [^]�f^]e� _\i � �{]�Z0`u_
c^d iWhWv � ]eh BgC Zj[^]8r �/� ] c Z)i c ] d r�Z\`ui~fPZ7[krSZ)i �e� v d _�r�Z-Zj[k]0Z\` z ]�i�oL]em�]/fgZ)h^] t `nm�] d C � � [^`b_-`b_-f^]Ur dat C ]e|gv^`umSr t ]efgZ
Z\i,Z\[k]�r ckc^t ` � r�Z\`ui�f d ] � ]/`umD`nfk}r~f	]/m{]/fgZ Z\] tnt `nfk}`nZ Z\[kr�Z0`yZ z r C � r tut n4F?F5D,K?GIHOJ ��`nZ\[^i{vWZ B t i � �g`bf^}Pr�f;h	Z\[^]ef
� r tut `uf^}Ln"F?F5D,K<GIHOJ !-D�,0![NI��)+�G�C�/89�/DG)[QJ�G�9D`NX?Z�>5+�

� �-i�Z7]�Z7[krSZ�Z7[^] x;d _aZ@]/m�]efgZ#owi d r � i�f^f^] � Zj`ni{f `b_�r�f �
	�+ ������#�#�����+ ]�m{]/fgZ r�fkh r tut _ v B _ ]U|{vk]/fgZ@]/m~]/f{Z+_�r d ]
�
	�+ �:-������  �]/m�]efgZj_�r�f;hZ\[Dvk_e�k��]�[krUm�]�Z �$i |gv^]ev^]e_�`nfPZj[k]�_\] d m�] d � i{f^]0owi d f^]/� � i{f^f^] � Z\`ui�f�_-r�fkhPi{f^]0owi d
� v d\d ]ef~Z � i~f^f^] � Zj`ni{fk_ � � C v;_a`uf^}#Z �$i@_\] c r d rSZ7]0|gv^]/v^]U_�� ]�r tnt iS� Z7[^]0r c^ckt ` � r�Z\`ui~f,Zji�}�`bm�] c^d ]�oI] d ]ef � ] Zji#fk]/�
� i~f^fk] � Zj`ni{fk_L`uf i d hW] d Zji B ] � i~fk_\`b_ Z7]/f{Z$��`nZ\[ i�Z7[^] d G:X?G:G:K?S8m�r d `ur�f{Z7_ � � f�o r � Ze�{Z7[^`u_$hW]e_\`u}�f�r �e� i z@c^t `b_a[^]U_ Zj[^`u_
z i d ]#]�� ] � Zj`um�] t C _\`nf � ]#�$] � r~f d ]er � Z)Z7if^]/� � i�f^fk] � Zj`ni{fk_ r~_ _\igi~f>r{_ c i~_j_\` B t ] � � d i�m�] tnt r �/)*�I?Ze o * � p [krSm~]
_ [^i���f�Z7[krSZ � i�f^f;] � Z7`ui�fk_�r � Zj`nm{]�oIi d _ai z ]-Z\` z ]�r d ] z i d ] t `u�~] t C Z\i B ]�[^`n}{[� t rSZj]/f � C � i�f^fk] � Zj`bi�fk_Li d d ]e|gv^]e_aZj_
owi d�t r d }~] d�xkt ]U_�r�f;hP�$] B  _a] d m�] d�c ] d owi d\z r�f � ]�`b_ t `n�{] t C Zji@` z�c^d i�m�] BDC }{`nmD`uf^} c^d `ni d `nZ C Zji f^]e� � i�f^f^] � Zj`ui~fk_/�
��[^` � [3r d ] t iS� t r�Z\]/f � C i d owi d _ z r tnt xkt ]U_ �

� � [^] d ])`b_�f^i � i�f � ] c Z9i~o�r � v djd ]efgZTl B r�Z � [.n i~o � i�f^fk] � Z7`ni�f;_�Z\i B ])[;r�fkh t ]ehr~_$Z\[;] d ] `b_�`nfPr c i tut `nfk}  i d `u]/fgZ\]Uh
hW]e_a`n}{f � f^i�Z\]Zj[^]r B _ ]ef � ]i�o)r�f�`ufkfk] d#t iDi c r�_#`nf � `n}{v d ]3� � * � � � [^]]/m~]ef~Z  [�r�fkh t ] d�z r CsB ] � i�fk_aZ7r�fgZ t C
r�h^hW`uf^}	] t ] z ]/fgZj_ Z\i	Z\[^]|{vk]/v^]U_8r{_�Zj[^] d ]/_aZ#i�o�Z\[^]r c^c^t ` � rSZ7`ni~f�� i d �W_ Z\i d ] z i�m�]�Zj[^] z � � `uf � ]�Zj[k] d ],`u_
f^iVl B rSZ � [.n�i~o$��i d �PZjiPhWik� Z\[^] d ]�`u_ fki � i~fgm~]/fk`n]ef{Z0��r C i�o$�~]/] c `nf^}Z d r � �3i~o$[^iS� t i{f^}r � i{f^f^] � Z\`ui~f>[kr�_
] �W`u_aZ\]Uh � � i tnt `uf^}  B r�_\]eh m�r d `ur~fgZj_�i�o0G,X<G?GNK<S	�~]e] c Z d r � �>i�o9Zj` z ] BDC � [^] � �D`nf^} r�Z�Z\[k] � i z#ckt ]/Z\`ui~fsi�o�]Ur � [
B rSZ � [ � � `nf � ])i�v d-� � �i@� B r{_ ]eh8G:X:G?G:K?S@h^ig]U_ f � Z9[krUm~] r B r�Z � [,i�o d ]e|gv^]e_aZj_$Zji8�$i d �@��`nZ\[��D`yZ�hWiD]e_�f^i~Z��Df^iS�
��[^]/f�Zji � [^] � �8Z\[k]-Z\` z ]�r�f;h�Z\[Dvk_e�{`uf i d hW] d Z\i8rem{i�`bh@]�� � ]e_\_\`nm~] c i tut `uf^} � r�fkh z r�`ufgZjr~`nf c v d ] t C ]/m~]/fgZ  h d `um~]ef
_ ] z r~f{Zj` � _ ��i~v d _a] d m~] d vk_\]e_9`bf{Zj] d m�r t Z7` z ] d _9Zji#�{]/] c Z d r � �,i�o�Zj` z ] �

� Z9`u_�` z#c i d Z7r�f{Z�Z\i d ] z ] z B ] d Zj[^] t r~_aZ c i{`nfgZ�_a`uf � ])� ] hW] z i{fk_aZ d rSZ\])`nf � ] � Zj`ui�f �k� P Z7[^]�_\��`yZ � [ o d i z r c i tnt `nfk}l B rSZ � [� i d `n]efgZ\]eh.nh^]e_\`n}{f Zji3r � i�fgZ\`ufDv^i~v;_/�*l `bf ��d ] z ]/fgZjr t nPr c^c^d igr � [>Z\i _ � [^]ehWv t `ufk}3_\`n}�fk` x � r�fgZ t C r t Z7] d _ Z\[^] B ]�
[krUmD`ni d i�o Z7[^]�r ckckt ` � rSZ\`ui~f � � f r B rSZ � [� i d `n]efgZ\]eh@h^]e_\`n}{f �{`no Zj[k] d ]U|{vk]e_aZ d r�Z\]-]�� � ]/]Uh^_L��[kr�Z Z\[k]�_a] d m{] d$� r�f c^d i � ]/_j_/�
Z\[k]/fZ\[;] B r�Z � [P_\` �e]0} d iS�-_�_\`n}{f^` x;� r�fgZ t C � c i�Z\]ef{Zj`ur tnt C h^]/} d r�hW`uf^}�Z\[k]0� ] B  _\] d m~] d � _ d ]e_ c i~fk_a`um~]/f^]U_\_ �

� � � � � � 	 � h ��	�� � 	 �0� 	 �ih  �
p>]�f^i�� i�vWZ t `uf^]0Zj[^]�]�� c ] d ` z ]efgZjr t h^]/_\`n}{f3vk_\]ehZ\i,hW] z i�fk_aZ d rSZ7]�[^iS� �$] vk_ ]�i{v d�� � �f@ z ] � [;r�fk`u_ z Zji B v^` t h3r
��] B  _a] d m�] d Z\[�rSZ-`u_ B ]/ZaZ\] d r B t ] Z\i�[kr~fkh t ]0[^`u}�[ d rSZ7]/_�i�o �/t `u]/fgZ d ]e|{v^]e_aZj_ �
�Lr � [ ]�� c ] d ` z ]/fgZ � ] � i�f;h^v � Z � i�fk_\`u_aZj_)i�o$r c^c^t C `nf^}r��gfkiS��f � i d � t igr�h3Zjir��$] B  _\] d m~] d r�f;h i B _\] d mD`nf^},Z\[k]

B ]/[krSmg`bi d i�o�Zj[kr�Z _a] d m~] d v^f;hW] d Z\[^] c r d Z7` � v t r d0t igr�h ��� i d Zj[k] c v d\c i{_a]e_ i~o$Zj[^]e_\]�]�� c ] d ` z ]/fgZj_e�.r��i d � t i~r~h `b_0r
_\]e|{vk]�f � ])i�o d ]e|gv^]U_ Z+_ z r�hW] BDC r �/t `u]/fgZ9Z7i#r�_\] d m{] d owi d _\i z ]0_a]�Z-i�o x;t ]U_ � � f,Zj[^]U_ ] ]�� c ] d ` z ]ef{Z7_/�^r#�$i d � t i{r�h � r~f
B ] � [;r d r � Z7] d `��/]Uh BDC Zj[^])Z\i~Zjr t fgv z B ] d i�o d ]e|{vk]e_ Z7_/�DZ7[^] d r�Z\]0rSZ-��[^` � [ d ]e|gv^]U_ Z+_�r d ] z r�hW]0r~fkh Zj[^] xkt ]e_�Z\[;r�Z-r d ]
d ]/|gv^]e_aZ\]Uh � � [^] fDv z B ] d i�o d ]e|{vk]U_ Z+_�`b_�vk_av;r tut C x �W]eh�r�fkhs�$] [krSm�]�r	_ z r tut fDv z B ] d i�o x;t ]U_0Z\i B ] d ]e|gv^]U_ Zj]eh �
� [^] d ]�o i d ]{�Wi~v d ]�� c ] d ` z ]/fgZj_9��` tut c^d ` z r d ` t C owi � v;_9i~fP[^iS� � [kr~f^}~`uf^}#Z\[k] d ]e|gv^]U_ Z d r�Zj]�r�� ] � Z7_�Zj[k])��] B  _a] d m�] d �

� �



Y _a] d m�] d ` _Lr B t ]9Zji d ]/_ c i~fkh#Z\i d ]e|gv^]U_ Z7_ rSZ$r c r d Z\` � v t r dLd r�Zj] �w��[^` � [@� ] d ]/ow] d Zji r�_ Zj[^] l d ]e_ c i�f;_a] d r�Z\]Rn� � p>]
d ]+oI] d Z\i�Z\[;] c i{`nfgZ B ] C i�fkhP��[^` � [Zj[k]0�$] B  _a] d m�] d�� r�fkf^i�Z�_\vk_aZjr�`uf3r d ]U_ c i~f;_ ] d r�Z\] ]e|{v;r t Z\i�Z\[k] d ]U|{vk]e_aZ d r�Z\]0owi d
r c r d Z\` � v t r d _\]�Z�i~o d ]e|gv^]e_aZ\]Uh x�t ]U_�r�_�Z7[^] l\_ar�Z\v d rSZ7`ni~f c i~`ufgZ_n � � [k]�_ar�Zjv d rSZj`ui�f c i~`uf{Z�`b_-r#`nf;hW` � rSZ7`ni�fPi�o�Z\[k] t i~r{h
B ]er d `nf;} � r c r � `yZ C i�o�r���] B  _\] d m�] d �IvkfkhW] d r c r d Z\` � v t r d � i d � t i{r�h � � p ] r d ])r t _ai8`ufgZ\] d ]e_aZ\]Uh `uf�v;fkhW] d _ Z7r�fkh^`nf^}8Z\[k]
B ]/[krSmg`bi d i�o � ] B  _a] d m~] d _ ��[k]/f�Z\[k] d ]/|gv^]U_ Z d r�Zj]�]�� � ]/]eh^_qZ7[^]-_jrSZ\v d r�Z\`ui�f c i{`nfgZ � r B ]�Z\Z\] d � ] B  _\] d m~] d hk]e_a`n}{f d ]er � Zj_
} d r � ]/oIv tut C ��[k]/f`yZ9` _$iSm�] d\t i~r{hW]eh �I` � ] � �W��[k]/f Zj[k] d ]U|{vk]e_aZ d r�Zj]�]�� � ]/]Uh^_$Z\[^]0_ar�Z\v d rSZ7`ni~f c i~`ufgZ � � � o�r ��] B  _ ] d m~] d `u_
� r c r B t ]�i�ok[;r�fkh t `nf;}-Z\] z�c i d r d C iSm~] d\t igr�hk_�} d r � ]/oIv tut C ���$] � r~f8_ar�ow] t C t ]/Z�`nZ d v^f z v � [ ��t i~_a] d Zji�`nZj_�_jr�Z\v d rSZj`bi�f c i~`ufgZ
owi d�t i~fk} c ] d `uiDhk_9i�o�Z\` z ]0�Df^iS��`uf^}#Zj[;rSZ�r z `nf^i d �;v � Z\vkr�Z\`ui�fP`nf ��t `u]/fgZ�r � Zj`bm{`nZ C hWiD]U_9f^i�Z�r�� ] � Z-`uZ�_\v B _aZjr~fgZ\`br tut C �
��v d B r~_\` � ]�� c ] d ` z ]efgZjr t c^d i � ]eh^v d ]#`b_)Z\iPr c^ckt C r,�$i d � t i{r~h3Zjir,��] B  _ ] d m�] d iUm{] d r d r�fk}~]#i�o d ]e|gv^]U_ Z d r�Z\]e_

r�f;h Zji0i B _a] d m�]�Zj[^] d ]U_ v t Z7_ � � [^]-_\i�o Z �9r d ]��$]-vk_a]�Z\i0}�]ef^] d rSZj] d ]U|{vk]e_aZj_Lr�f�h z ]Ur~_av d ]9Zj[k] d ]e_\v t Z7_ `b_ X<G:GNK4D�
 � o � � p �
p>])[;rem~] � [^ig_a]/f�Zj[^`u_ c r d Zj` � v t r d���t `n]ef{Z-_ai�o Z �9r d ]�owi d Z �$i d ]er�_\i�fk_ � `nZ9��r~_�vk_\]eh BgC � d iSm~i{_�r~fkh �.]/m{] d o � P p `nf�Z\[;]�` d
]�� c ] d ` z ]ef{Z7_L�9`uZ\[�Zj[^]kQNS:DNT4Q5K"M?E?E� B r{_ ]eh�` z�c^t ] z ]/fgZ7r�Z\`ui�f@i~o G,X<G:G:K<S8r�fkh���]�[;rUm�]-owi~v^fkh#Z7[^`b_ _ai�o Z �9r d ]-Z\i B ]�Z\[k]
B ]e_aZ�_av^`nZ\]Uh,owi d�d ] t ` r B t C r�fkh c^d ]ehW` � Z7r B t C ` z@c i~_\`uf^}@m�] d C [^]UrUm C t i{r~h^_9i{fr��$] B  _a] d m{] d `ufi~v d ]/fDmD` d i�f z ]ef{Z �

� [k] d ]U|{vk]e_aZ d rSZ\])`b_$fki�Z�Zj[^])i�f t C o r � Z\i d hk]�Z\] daz `ufk`uf^}�Z7[^])`nfgZ\]efk_\`yZ C i�oqr���i d � t i~r{h ` z#c i~_\]eh�i~fr���] B  _a] d m{] d �
p>]�r t _\i � i~fk_a`bhW] d Zj[^] x�t ]U_ B ]/`uf^} d ]e|gv^]U_ Zj]eh�_\`nf � ]LZ7[^`b_�h^]�Z\] d\z `uf^]e_�[^iS� z v � [ � i d �)Z7[^]$_\] d m~] d�z vk_aZ hWi c ] d�d ]U|{vk]e_aZ�w`uf c r d Z7` � v t r d hkv^]�Z\i xkt ]�_a`��/] � � � ]U|{vk]e_aZj_ owi d _ z r tutkxkt ]e_$_ Z d ]U_a_ Z\[^]�i c ] d r�Z\`uf^} _ C _ Zj] z r�fkh �$] B  _\] d m�] d$z i d ]�Z\[kr~f
d ]/|gv^]e_aZj_$owi d�t r d }{] d$xkt ]U_/�D��[^` � [,_aZ d ]e_\_a]U_LZj[k]�fk]�Z ��i d �@r�f�h � � ��r � � �~] d f^] t _ v B  _ C _aZ\] z � � [k`u_$` _ B ] � r�vk_a]�Zj[^] � i{_aZ
i�o�_\] d mg`ufk} r d ]e|gv^]U_ Z � i�f;_a`b_ Z7_ i~o�r c ] d  d ]e|gv^]U_ Z#i�m�] d [^]Ur�h � i z�c i~fk]�fgZ �w] � } � � r �e� ] c Z\`uf^} r f^]e� � i~fkf^] � Z\`ui~f�r~fkh
c^d i � ]e_j_a`uf^}8Zj[k] d ]e|gv^]U_ Z �$r~fkhr c ] d  BDC Zj] � ig_ Z�i�o�Z d r�fk_ z `yZ\Zj`uf^}8Zj[k] d ]e_\v t Zj_ B r � � Z\i#Z\[^] �/t `u]/fgZ � p `nZ\[P_ z r tnt ] d�xkt ]e_
Z\[k] � i~_aZ c ] d BgC Z7] `u_-[^`n}~[^] d _a`nf � ] Z\[k]0iUm{] d [^]er{h � i{_aZj_�r d ]�_ ckd ]er{h�i�m~] d oI]���] d BDC Z\]U_ �
p>] B ]�}~`uf BDC ]��^r z `uf^`uf^},_\` z�c^t ] ��i d � t i~r{h^_�Z\[kr�Z d ]e|{vk]/_aZ r xkt ] i�o$_\`��/] * Y � � �WY � � � Y � � l Y � i d jLY � �

� [^] d ]/_\v t Z7_ i�o Z\[^]U_a]�] � c ] d ` z ]/fgZj_$hW] z i~f;_ Z d rSZj]�Z7[^]-]�� ] � Z i�o Z7[^`b_ c r d r z ]�Z7] d i~f@��] B  _a] d m~] d B ]/[krUmD`ui d r~fkh�`u_\i t r�Zj]
Z\[k] hW` � ] d ]/f � ]e_�`nf ��] B  _a] d m�] d B ]/[krUmD`ni d�� r�v�_ ]Uh BDC Z\[^] � [kr�fk}�]U_0`nf z v t Zj` ckt ]��D`uf^} z ] � [;r�f^`b_ z _ o d i z Z\[^]@]���] � Zj_
i�o$f^]�Z �$i d � � i�f^}{]e_ Z7`ui�f � � f � ] � Zj`ni{f �^� + ��Z7[^]e_a]8]�� c ] d ` z ]ef~Z+_)r d ] d ]e]/m�r t vkrSZ7]eh `nf	Zj[^] � i{f~Z7]��gZ)i~o$r z i d ] d ]er t `b_aZ\` �
��i d � t i~r~h �
p `nZ\[PZ\[k]�� i d � t igr�h3r�f;h d ]e|gv^]U_ Z d rSZ7]�hW]�Zj] djz `nf^]Uhowi d ]Ur � [P]�� c ] d ` z ]/fgZ���] � i~f x }�v d ]0i{v d-t i{r�hP}�]ef^] d rSZ7i d Zji

z r���]@r,Z\i�Z7r t i~o9� � � �{��� d ]U|{vk]e_aZj_ � � [^` _ hW]e_\`u}~f>`u_ _\` z ` t r d Z\i,Zj[^]��$i d � t i{r�h i�o � � � �~�~� d ]e|gv^]U_ Z7_ vk_ ]Uh BDC � d iSm~i~_
r�f;h � ]/m~] d o � P p � ��v d�c^d ] t ` z `ufkr d C ]�� c ] d ` z ]efgZj_�_\[^iS��]ehZ7[krSZ d ]ehWv � `bf^}@Zj[^]�fDv z B ] d i�o d ]e|gv^]e_aZj_ c ] d ]�� c ] d ` z ]efgZ
hW`bh>f^i�Z�f^i�Z7` � ]/r B t C r � ] � Z Z7[^] d ]U_av t Z+_ � �-iS��]/m�] d � d v^f^fk`nf^} � � � �{��� d ]U|{vk]e_aZj_0r~_ i c^c i~_a]Uh Zji � � � �~��� d ]e|gv^]e_aZj_ c ] d]�� c ] d ` z ]ef{Z z r~h^]#`nZ�]er~_a`u] d Zji z r~fkr�}~]#Zj[^] � i z�c^t ]�Z7]@_a]�Z�i�o$]�� c ] d ` z ]/fgZj_0_\`nf � ]�v^fkhk] d m~] d C [^`u}~[ d ]e|gv^]e_ Z d r�Z\]e_
[^ig_ Z d v^fkf^`nfk}�Z7[^] QNS?D,T4Q5K4M:E?E8_a] d m{] d i �/� r~_\`ui�fkr tut C �/d r~_a[^]Uh � r c^c r d ]ef{Z t C hWv;]-Zji c^d i B t ] z _$`nf�Z\[^] � � �sr � � _ Z+r � � � �
� f"r tbz i{_ Z r tut ]�� c ] d ` z ]/fgZ7_/�9� � � �~��� d ]e|gv^]e_aZj_@r d ]3_ v �/� ]U_\_aowv tut C owv tyx�tnt ]eh ��`nZ\[ i�f t C _ z r tnt _a]�Z d ] � ]e`nmD`uf^}>r>_ z r tnt
fDv z B ] d i~o*l � i~f^f^] � Zj`ni{f d ]�owvk_\]eh�n8] djd i d _ � � [^]e_a] ] dad i d _�i �e� v djd ]Uh�`uf]�� c ] d ` z ]/fgZj_9��[^] d ] f^]/Z �$i d � � i{f^}�]U_ Zj`ni{f � r~f
B ]�hW]�Zj] � Zj]eh � �$] [;rUm�]0fki#`ufkhW` � r�Z\`ui~fZ\[;rSZ�Zj[k]e_ ] ow]e� ] dad i d _9[krSm�]�r�f C fki�Z\` � ]Ur B t ]0` z�c r � Z-i~fPi�v d�d ]U_av t Zj_ �
l-f t ]U_\_�i�Zj[^] d ��`b_ ]�_ c ] � ` x ]eh ��`uf#i~v d ] � c ] d ` z ]ef{Z7_�Z\[^]9��] B  _a] d m~] d `u_ d v^f^fk`nf^} i�f�r)_a`uf^} t ]� c^d i � ]e_j_ i d � ]ef{Zj`nv z  � � �

r�Z � � � � � �-��`yZj[�� � l � � � Y � �~��`nZ\[ r�f � f{Z7] t �qZ7[^] d ��� c^d ]e_j_ � d i r * ����� � � � i{f^f^] � Z\]Uh#Z\i�r0_\��`yZ � [k]/h * �{� � B c _
f^]/Z �$i d � � � [^] �/t `u]/fgZ d v;fk_ i{f,r8h^vkr t  c^d i � ]U_\_\i d m�] d _a`ni{f�i�o.Z\[^] _a] d m{] d�z r � [^`uf^] � Y�_\`bhW]�o d i z Zj[^]RB:B'X � i~f^f^] � Zj`ui�fk_
vk_\]eh>Zji z i~f^`nZ\i d r�fkh � i�fgZ d i t Z\[^] ]�� c ] d ` z ]/fgZj_e��fki i�Zj[^] d _ c v d `ui�v;_0f;]+Z ��i d � Z d r�� � i �/� v djd ]eh i{f Z\[^]�fk]+Z ��i d � �
� [^])i c ] d rSZj`uf^}#_ C _ Z7] z `b_ B r�_\]eh i~f � ]Uh ��r�Z l^� * ��`nZ\[r�m{] d _\`ui�f� � �^� �  Zj]U_ Z l i�o.Z\[k] � `ufDv��@�~] d f^] t � � [^`b_ �{] d f^] t [kr�_
B ]/]/f z iWhW` x ]eh#Zj[^`b_ �~] d fk] t BDC r c^c^t C `uf^} c r�Z � [^]U_qZ\i0v c } d r~hW]-_\i z ] � i z�c i{f^]/fgZj_ Zji � � �k� �� Z\]U_ Z P `nf@i d hW] d Z\i�r{h^h d ]e_a_
f^i~Z\` � ]er B t ] B vk}{_�� c r d Zj` � v t r djt C mD` d Zjvkr t  z ] z i d C `b_\_\v^]U_ ��r�fkh,��])[;rem{])r{h^hW]Uh,_\v c^c i d Z�owi d�� � �k@ r�fkhAQ,S?D,T4Q�K<M<E:E �
��v d hW] � `u_\`ni{fsZ7i B r�_\],Z\[^`b_#� i d �si�f r hW]/m{] t i c^z ]/fgZ���] d f^] t _ Zj] z _�o d i z Z7[^] o r � Z#Z\[kr�Z#`nZ#`b_ B ]/Z\Zj] d r B t ] Zji

Z\i t ] d r�Z\]8Z\[^] t igr�hk_�` z@c i~_\]eh	i~f	Z\[^] z BgC i{v d ]�� c ] d ` z ]/fgZj_�Zj[kr�f	Z\[^]�_ Z7r B t ]@� � ���~] d f^] t _a] d `u]e_ � �-v d�ckd ] t ` z `nfkr d C]�� c ] d ` z ]ef{Z7_#`nfgm~i t mg`nf;} �/t `u]/fgZj_ d v^f^f^`uf^} r	_aZjr B t ]3� � �	_\] d `n]U_#��] d f^] t�� i�v t h f^i�Z@_\v �e� ]e_j_ owv tnt C � i z#ckt ]/Z\],Zj[^]P_ar z ]
d r�f^}~] i~o�]�� c ] d ` z ]/f{Z+_ �
p>]$hW] � `bhW]eh�Z\i d v^f�i{v d ]�� c ] d ` z ]/fgZj_���`nZ\[8r�_a`uf^} t ] ��t `n]ef{Z d vkf^f^`uf^}kX:G?GNK"D 
 � � i�f;f^] � Z\`uf^}-Zji�i~v d _\] d m~] d�z r � [^`uf^] �

� d ] t ` z `ufkr d C Z\]U_ Z7_ _a[^iS��]eh Z\[;r�Z v;_a`uf^}Pr,_a`nf;} t ] ��t `u]/fgZ0`u_ _\v�� � `u]/fgZ�Z7i}�]/f^] d r�Z\]#Z\[^] d ]e|gv^` d ]eh t i~r~h^_)i{f	i~v d �$] B 
_\] d m{] d � p>] i B _a] d m�]ehPZj[kr�Z)_ c^t `nZaZ7`nf^} Z\[^] t i~r{hP}~]ef^] d r�Z\`ui�f	h^vWZ\`b]/_)r z i~f^} z v t Z\` c^t ] ��t `u]/f{Z z r � [k`uf^]U_�hW`bhPfki�Z r t Zj] d
Z\[k] r�}~} d ]/}{r�Z\] z ]Ur�_av d ]Uh B ]/[;remD`ui d i�o�Z7[^]@_a] d m~] d � � `uf � ]@�$] � i{v t h fki�Z hW`b_ � ] d fsr~f C hW` � ] d ]/f � ] B ]�Z ��]�]/f [krUmD`nfk}
i~fk] �/t `u]/fgZ-i d _ ]/m{] d r t �W�$] � [^ig_a])Z7i#v;_a] i~fk])`ufPi d hW] d Z7i@_a` z�c^t `no C Zj[^] c^d i � ]e_j_9i�o r�vWZji z rSZj`nf;}#]�� c ] d ` z ]/f{Z7_ �

� �



� �;2(� ��7Ae � [ � � �f@  � r~_a]Uh � ] d m{] d � ]U_ c i~f;_ ] � r�Z\]e_
0

50
0

10
00

15
00

20
00

25
00

500 1000 1500 2000 2500 3000 3500 4000

R
es

po
ns

e 
R

at
e 

(r
ep

lie
s/

s)

Target Request Rate (requests/s)

SEND-Based Server Response Rates

1 KB Files
2 KB Files
4 KB Files
6 KB Files
8 KB Files

� ��� ��������� ���	�	� j � � � � 
 ��
 � 	 � � � � � 	 � 	 � 	 �

p>]#fkiU� c^d ]U_ ]ef{Z Zj[^] d ]/_\v t Z7_)i�o�i�v d ]�� c ] d ` z ]/fgZ7_�`uf	��[k` � [ �$]#]��^r z `bf^]8Z\[^] B ]/[krUmD`ni d i~oLZ\[;] Q,S<D�T4Q�K"M?E:E  B r�_a]Uh
r�f;h � � �i@� B r{_a]/h _a] d m{] d _8v^fkhk] d �$i d � t igr�h^_ B r~_\]eh i~f xkt ]P_ ` ��]e_8i�o * Y � � � Y � � � Y � � l Y � r�fkh j Y � � � [k]
d ]/_ c i�f;_a] d r�Z\]U_9i�o�Z\[^] Z �$i _ ] d m�] d _9vkfkhW] d Z\[^]U_a]0hW` � ] d ]efgZ-� i d � t igr�hk_�r d ] c^d ]e_\]/fgZ\]Uh,`uf � `n}�v d ]U_ �k� � r�f;h �k� �^�

� [k]U_ ] x }�v d ]e_�`ufkhW` � r�Z\]$Zj[^] � � �f@  B r{_ ]Uh8_a] d m�] d `b_�_\`u}~f^` x;� r�f{Z t C0B ]/ZaZ7] d _ v^`uZj]eh0o i d [kr�fkh t `uf^})[^`n}{[ �/t `u]/fgZ d ]U|{vk]e_aZ
d rSZ\]U_���[^] d ]8f^]�Z ��i d � � i�f^}{]e_ Zj`ui�f	`b_�f^i�Z0r t ` z `nZ\`bf^}@o r � Z\i d � _a`nf � ]8`nZ)h^ig]U_�fki�Z�]��W[^` B `yZ0_a`u}�f^` x�� r�fgZ)hW]e} d r~h^r�Z\`ui�f	`uf
d ]/_ c i�f;_a] d rSZj]#oIi d0d ]U|~v;]/_ Z d rSZj]e_0`uf ]�� � ]e_j_ i�o$Zj[k]�_jr�Zjv d rSZ\`ui~f c i~`uf~Z � � [k]@hW` � ] d ]ef � ]�`uf B ]e[krUmg`ui d `b_�_ v B _ Z+r�fgZ\`br t
r�f;h d ]e|gv^` d ]e_0]�� ckt r~fkrSZ7`ni�f � Y)_�r _aZjr d Zj`nf^} c i{`nfgZ ��]�h d re� Z7[^] d ]er~h^] d�� _ r�ZaZj]/fgZ\`ui~f Zji3Z\[^] owi tut iS��`uf^}3ow]er�Z\v d ]e_ i�o
Z\[k]e_\] x }�v d ]e_�u

� � [^]_\r�Zjv d r�Zj`ui�f c i�`ufgZ#i~o-Z\[;] � � �f@  B r�_\]eh�_\] d m�] d `b_�_ t `u}~[{Z t C t iS�$] d Z7[kr�f�Zj[;rSZ@i�o-Z7[^]AQ,S<D�T4Q�K"M?E:E  B r�_a]Uh
_ ] d m�] d �Iv^f;hW] d � � � � p ] B ] t `b]�m~] Zj[^`b_9`u_-h^v^] Z\i#Z7[^])o r � Z�Zj[kr�Z�Zj[^] � � �f@  B r{_ ]Uh_\] d m~] d ]�� c ] d `u]/f � ]e_-_ t `b}�[gZ t C
[^`n}~[^] d iUm{] d [^]er{h c ] d ]/m{]�fgZ)hW] t `um�] d C Z\[kr~fPZj[k] Q�S<DNT"Q5K"M<ENE  B r�_\]eh3_\] d m�] d � � [^`b_�_\`yZjv;rSZj`ni{f3`u_�r � i�f�_ ]U|{vk]/f � ]
i�oLr t i{f^}~] d)� iDh^] c r�Z\[3��`nZ\[^`ufPZ7[^]0�~] d f^] t.d ]/|gv^` d ]ehZji@}~]ef^] d r�Z\]8r�fkh3hW] t `um~] d r � � �i@ ]em�]/fgZ�r{_�i c^c i{_a]ehZji
rmQNS?D,T"Q�K<M<E?E,]/m{]�fgZ � � v d Z\[k] djz i d ]{� Z\[^] � � �f@ z ] � [;r�f^`b_ z `u_ r c Z)Zji B ]�`ufgm~i~��]Uh Z7ih^] t `nm{] d ]/m�]efgZj_ z i d ]o d ]e|gv^]efgZ t C Z\[;r�f Z\[^]CQNS?DNT"Q5K4M:E?E z ] � [kr�f^`b_ z � Zj[^] c i tut `uf^} _\] z r�fgZ\` � _ r~_\_\i � `brSZ\]Uh ��`nZ7[ Q,S<D�T4Q�K"M?E:E>owi d\� ]
_ i z ]�]em~]ef{Z7_�Zji B ] |gv^]/v^]UhPowi d hW] t `um~] d C ����[^] d ]er{_ � � �f@ ]/m�]ef{Z7_ z r CB ]8hW] t `bm�] d ]eh3` z�z ]UhW` rSZ\] t C d ]e_\v t Zj`nfk}
`nf,oI]/�$] d ]em~]/fgZ7_ c ] d hW] t `um�] d C � �
� [^`u_�`nf;hW` � r�Zj]e_�Z7[krSZ�Zj[k]0Z �$i z v t Z\` c^t ]��D`nf;} z ] � [;r�f^`u_ z ]��W[^` B `nZ � i z#c r d r B t ] ]�� � `n]ef � C `nf hW] t `nm{] d `nf^},]�m~]efgZ
h^rSZjr3Z\i r ckc^t ` � r�Zj`ui�fk_ � � fsi d hW] d Z\i	] � c^t r~`nf Zj[^]�hW` � ] d ]/f � ]e_0��] z vk_aZ � i�f;_a`uhk] d hW` � ] d ]/f � ]/_�`uf r c^c^t ` � rSZj`ni{f
r�fkhP_ C _ Zj] z B ]/[krUmD`ni d Z\[kr�Z-r d ]0`ufgZ d iWhWv � ]Uh BDC _ ��`nZ � [^`bf^}#o d i z Zj[k]0QNS:DNT"Q5K4M?E?E z ] � [kr�fk`b_ z Zji � � �k@ �

�Nl



� �;2(� ��7Ae � e QNS?DNT<Q�K"M?E?E  � r�_\]eh � ] d m{] d � ]U_ c i~fk_a] � r�Zj]e_
0

50
0

10
00

15
00

20
00

25
00

500 1000 1500 2000 2500 3000 3500 4000

R
es

po
ns

e 
R

at
e 

(r
ep

lie
s/

s)

Target Request Rate (requests/s)

/dev/poll-Based Server Response Rates

1 KB Files
2 KB Files
4 KB Files
6 KB Files
8 KB Files

� p `yZj[8��i d � t i{r�h;_ B r�_\]eh8i�f * Y � �~�fY � r�f;h � Y �>xkt ]e_�Z\[;] � � �f@  B r~_ ]Uh8_\] d m~] d `b_ � r c r B t ]$i~o z r�`ufgZ7r�`uf^`uf^} r
d ]e_ c i~fk_\] d rSZ7]�f^]Ur d\t C ]e|{v;r t Zji Z\[^]-_jrSZ7v d r�Z\`ui~f c i{`nfgZ rSZ d ]e|gv^]U_ Z d r�Zj]e_ `uf�]�� � ]/_j_ i�o Zj[^]-_\r�Zjv d r�Zj`ni{f c i~`ufgZ � ��f
Z\[^]#i�Zj[^] d [kr~fkh � Zj[^]8Q�S<D,T"Q�K"M<ENE  B r�_\]eh>_ ] d m�] d ]�� c ] d `u]/f � ]e_ r_av B _ Z7r�fgZ\`br t hW]e} d r{h^rSZj`ui~f `uf d ]e_ c i{fk_\] d r�Z\]U_ �
p ]�_avk_ c ] � Z�Z\[;r�Z.Z7[^] oIr � Zji d�t ` z `yZj`nfk}-Z\[;]$_\] d m~] d�d ]U_ c i�f�_ ] d r�Zj] `uf�Zj[^]e_\] ]�� c ] d ` z ]efgZj_�`u_ � � l rem�r�` t r B ` t `yZ C ��� iZ\]e_ Z Z\[;`u_ �/t r�` z ��]9i�v^Z x ZaZ7]/h8Z\[k]-_a] d m�] d z r � [^`uf^]9��`yZ7[�� � � l)_ r�f�h8hW]/Z\] d\z `uf^]eh8Z\[k]$Z ��i0_a] d m{] d _ � _jr�Z\v d rSZj`ni{f
c i�`bf{Z7_$v^f�hW] d Z\[^] _jr z ] d r�f^}~]�i~o.� i d � t igr�hk_ � � [^] r�h^hW`nZj`ui�f,i�o�r8_a] � i~f;h � � lGr tut iS�-_$Z\[k]��{] d fk] t Z\i�_ c;t `nZ�`nZj_
] �W] � v^Z\`bi�f Z7` z ] B ]�Z �$]/]/f	Zj[k] Z ��i � � l�_�Zj[k] d ] BDC t ]UremD`uf^}P_ t `n}~[{Z t C z i d ] � � l Z\` z ] owi d r�_\`nf^} t ]� Zj[ d ]Ur~hW]Uh
_ ] d m�] d � � [^] d ]e_\v t Z7_8i�o-Z7[^]U_ ]]�� c ] d ` z ]/f{Z7_#r d ] ckd ]e_\]/fgZj]eh `uf � `u}�v d ] �;� � r�f;hs`ufkhk` � rSZ\],Z\[kr�Z#vkfkhW] d Z\[k]e_\]
� i d � t igr�h^_ �w��[k] d ],��]_\vk_ c ] � Z�Z\[;] t ` z `yZj`nf^} o r � Z\i d `b_@rUm�r�` t r B t ] � � l Z7` z ] � c^d i�m{`bh^`uf^} Z\[^]3_\] d m~] d _���`yZj[
z i d ] � � lGZj` z ]0`uf ��d ]er{_a]U_�Z\[^]e` d�d ]e_ c i{fk_ ] d rSZj]e_e�WZ\[^] d ] BgC � i�f xkd\z `uf^}�i~v d [ C c i�Z\[k]e_\`u_ �
��rUmD`nf^}�`uhW]efgZ\` x ]eh Zj[;rSZPrem�r�` t r B t ] � � l Z\` z ] `u_,r>o r � Z\i d�t ` z `yZj`nfk}sZ\[^] c ] d oIi d\z r�f � ] i�o Z7[^] �$] B  _a] d m{] d _
v^fkhW] d Zj[^]e_\]8�$i d � t i{r~h^_/� �$]#_\]/]8f^i d ]er~_ai{f	��[ C Z\[^]WQNS:DNT"Q5K"M<E?E�_\] d m~] d _a[ki�v t h fki�Z B ]�r B t ] Zji_avk_aZjr�`uf	`nZj_
d ]e_ c i~fk_\] d rSZj] r{_$Z\[k] d ]e|{vk]/_aZ d rSZ7])} d iS�-_9`uf,]�� � ]e_j_9i�o.Zj[k] _\r�Zjv d r�Zj`ni{f c i~`uf~Z � � [^])oIr � Z�Zj[kr�Z-rUm�r�` t r B t ] � � l
Z\` z ]�`u_8r�Z `b_\_\v^]{� d r�Zj[^] d Z\[kr�f rem�r~` t r B t ]�f^]/Z � i d � B r�fkh^��`uhDZ7[ � t ]/r~h^_ vk_0Zji � i~f ��t v;hW] Z\[kr�Z �$] z vk_aZ�owi � vk_
i�f	Z7[^]@hW` � ] d ]ef � ]U_ B ]/Z �$]e]/f Z\[^] z v t Z7` c^t ]��W`nf^} z ] � [kr~f^`b_ z _ `uf	Z7[^]#Z �$i��] B  _ ] d m�] d _ � � [^]e_\] z v t Z\` ckt ] �W`nfk}
z ] � [kr�f^`b_ z _ r d ] c `um�i�Z7r t `nf hW]/Z\] djz `nfk`nf^}[^iS� Zj[^]e_\]�r c^c^t ` � r�Zj`ni{f	vk_\] � � l Z\` z ]~�.r�f;h	�$] z vk_aZ�Z7[{v�_ t iDi��
Z\i#Z\[^] z Zji@]�� ckt r�`nfZj[^]�hW`b_ �/d ] c r�f � `n]U_9`nf c ] d owi daz r~f � ] c^d i xkt ]e_ � p>] B ]e}�`nfZ7[^`b_�hW`u_ � v;_\_\`ni~f`uf � ] � Z\`ui~f �k� lW�

� p `yZj[ � i d � t igr�h^_ B r~_\]eh i�f l Y � r~fkh joY � x;t ]e_ B i�Z7[ _a] d m~] d Z C c ]U_�]��D[k` B `nZ#r	hW]/} d r�h^r�Z\`ui~fsi~o d ]e_ c i�fk_\]
d r�Zj]���[^]ef Zj[^] d ]e|gv^]U_ Z d rSZj],]�� � ]/]Uh^_�Z7[^]_\rSZ7v d r�Z\`ui~f c i~`nfgZ � � `u}�v d ]e_ �^� l r�fkh �^� P _\[^iS� Z\[^]�Zj[ d i~vk}�[ c v^Z
rSZaZ+r�`uf^]eh BgC Zj[^],_a] d m~] d _ � � d i z Zj[^]U_ ] x }�v d ]e_ � ]�_\]/]@Z7[krSZ#��[^]/f Zj[^]��$i d � t i{r~h � i~f;_a`b_ Z7_�i�o l Y � r�f;h jY � xkt ]e_ Z\[^],_\rSZ7v d r�Z\`ui~f c i�`ufgZj_ � i d\d ]U_ c i~f;h>Z\i3Z7[ d i{v^}�[ c vWZ8r B i�m�]Lj~� � B c _ � � [k]e_\]@Z\[ d i�v;}�[ c vWZ x }~v d ]e_

� P



� �;2(� ��7Ae � � ��� ] � Z7_9i�o r�f3Y�h^h^`yZj`ni{fkr t � � l i{f � rSZ7v d r�Z\`ui~f � i�`nfgZ7_

Saturation Points

0

500

1000

1500

2000

2500

3000

1 KB 2 KB 4 KB 6 KB 8 KB

Workload File Size

S
at

u
ra

ti
o

n
 P

o
in

t 
(r

es
p

o
n

se
s/

se
co

n
d

)

SEND / 2 CPU SEND / 1 CPU /dev/poll / 2 CPU /dev/poll / 1 CPU

Y � i z@c r d `u_\i�f i~o@_jrSZjv d r�Z\`ui�f c i�`uf{Z7_ i~o#Zj[^] � � �f@  B r~_ ]Uh r�fkh$Q,S<D�T4Q�K"M?E:E  B r�_a]Uh _a] d m{] d _ d v^fkf^`bf^} i~f hWv;r t 
c^d i � ]e_j_ai d r�fkh�_\`nfk} t ]  ckd i � ]U_\_\i d [^i~_aZj_ � Zj[^] d ] BDC c^d iSmg`bhW`uf^} Z7[^]r c^c^t ` � r�Zj`ni{f ��`nZj[ z i d ] � � l�Z\` z ] BDC d v^fkf^`nfk}
_\i z ]���] d f^] t c^d i � ]e_j_\`nf^}	i�fsZ\[k]�i�Z7[^] d � � l�� � p>],_avk_ c ] � Z Zj[;rSZ8Z\[^],h^]�} d r~hkr�Z\`ui�f `uf�_\r�Z\v d rSZ7`ui�f c i~`uf~Z+_0owi d Z\[k]QNS:DNT"Q�K"M?E?E� B r{_ ]eh�_\] d m~] d vkfkhW] d l Y � r~fkh j Y � � i d � t igr�h^_ ��`nZ\[ � � � l)_q`u_ r d ]e_\v t ZLi�o�`uf  �~] d f^] t^t i � �  � i�fgZ\]ef{Zj`ni{f
`b_\_\v^]e_ �

� j



r d ]Pr ckc^t ` � r�Zj`ui�f� t ]em�] t Zj[ d i�vk}�[ c vWZ �I]�� �/t v;h^`uf^} � i�f^f^] � Z7`ni~f `uf^`nZ\`br t ` �UrSZj`ui�f"r�f;h � � ��r � � [^]Ur~hW] d iSm{] d [k]er~h �
i�f r * �~� � B c _8fk]�Z � i d � � � o���]Pr �/� i�vkf{Z�owi d�� i~fkf^] � Z\`ui~f�`uf^`nZ\`br t ` �UrSZ7`ni�f"r�fkh � � ��r � � [^]Ur~hW] d iSm~] d [^]Ur~h �
Z\[^]ef�`uf r tnt9t `n�{] t `n[^iDiDh � Z7[^]f^]�Z ��i d �s`u_#f^]Ur d\t C � i~f^}{]/_ Z7]/h rSZ�Z\[;]e_ ]3_\r�Z\v d rSZ7`ui�f c i~`ufgZj_ � � i�fk_\]e|gv^]efgZ t C � `no� ] rSZ\Zj] z#c Z@Z\i `nf ��d ]Ur~_\]Z\[^] d ]e|gv^]e_aZ d r�Zj]P��]Pr d ]3r�Z\Z\] z#c Z\`uf^}>Z\i vk_\]Pf^]�Z ��i d � B r�f;hW��`uhWZj[ `nf"]�� � ]e_j_�i�o
��[krSZ�`b_�rUmSr~` t r B t ]~� t ]Ur~hW`uf^}Z7i � i�f^}{]e_ Z7`ui�f � � [k] d ]/owi d ]{� Zj[k]#o r � Z\i d0t ` z `nZ7`nf^}Zj[^] _\r�Zjv d r�Zj`ni{f c i�`ufgZ�`nf>Z\[k]e_\]
] � c ] d ` z ]/fgZj_0`b_0f^]/Z �$i d � B r�fkhW��`bhDZ7[sr�fkh `nZ�`u_0i~v d B ] t `n]/o$Z7[krSZ�Zj[^] z i{_ Z t `u��] t C ]�� c^t r�f;rSZj`ni{f>owi d Z7[^] h d i c
`nf d ]e_ c i{fk_a] d r�Zj]e_�r�fkhZ7[ d i{v^}�[ c vWZ�`b_�r�f3]�� ] � Z�i�o � � � �kiS�  � i�fgZ d i t.z ] � [;r�f^`b_ z _�`nfDm�i{��]ehP`uf d ]U_ c i�f�_ ]0Zji
� i~f^}{]/_aZj`ui�f3hW]�Zj] � Z\`ui~f �

� �;2(� ��7Ae �  � � �f@  � r~_a]Uh � ] d m{] d � [ d i~v^}{[ c vWZ

0
10

20
30

40
50

60
70

80
90

500 1000 1500 2000 2500 3000 3500 4000

T
hr

ou
gh

pu
t (

M
bp

s)

Target Request Rate (requests/s)

SEND-Based Server Throughput

1 KB Files
2 KB Files
4 KB Files
6 KB Files
8 KB Files

� ��� � 	 � � � � � 	 	 � � � � ����	 
 � h � � � h ��	 �

� [^] d ]U_av t Z7_ c^d ]U_a]ef{Zj]eh `nf Z\[k] ckd ]/mD`ui�v;_�_\] � Z\`ui�f h^] z i~fk_aZ d rSZj],Zj[kr�Z@i�v d�� � �k@� B r�_\]eh _ ] d m�] d `b_ B ]�ZjZ\] d r B t ]�Zji
[kr~fkh t ] d ]e|gv^]U_ Z d r�Z\]U_�`nf ]�� � ]U_\_�i�o�Zj[k]P_\r�Zjv d r�Zj`ui�f c i~`nfgZ�owi d ��i d � t i~r~hk_���[^] d ]fk]�Z ��i d � � i~f^}~]e_aZ\`ui~f `u_�f^i�Z@r~f
`b_\_\v^] � � f	Zj[^`b_0_a] � Zj`ui�f>�$] ckd ]e_\]/f{Z d ]U_av t Zj_)Zj[kr�Z0` tnt vk_aZ d rSZ\]���[ C i~v d0� � �f@  B r~_\]eh>_ ] d m�] d `u_0r B t ]8Z7i,i�vkZ  c ] d oIi d\z
Z\[k]RQ,S?DNT<Q�K"M<E:E  B r~_a]ehP_a] d m{] d v^fkh^] d _\v � [ � ` d7� v z _aZjr~f � ]U_ �
p>] B ]/}�`bf i{v d `nfDm~]U_ Z7`n}{r�Z\`ui~f BgC t iDi��D`nfk}>rSZ#Z\[k]�Zj` z ] d ]U|{vk` d ]ehsZji i B Z7r�`nf r d ]e_ c i�f;_a] �Ir{_ i B _a] d m{]/h BDC Z\[k]

��t `u]/fgZ � � � `u}�v d ]e_ �k� j�r~fkh �^� + c^d ]e_a]/fgZ.Zj[^] rSm�] d r~}�] � i�f^f^] � Z\`bi�f8r�fkh d ]e_ c i{fk_a]LZ\` z ]U_ i B _a] d m{]eh BDC Zj[k] �/t `u]/fgZ.��i d � t i~r{h
}~]/fk] d rSZ7i d � l � i�f^f^] � Z7`ni�f,Z\` z ]Rn d ]/ow] d _ Zji Zj[^]�Zj` z ]�f^]e]ehW]Uh@Z7i8]e_ Z7r B t `u_\[,r � � � � i�f^fk] � Zj`bi�f,r~fkhtl d ]e_ c i�fk_\]�Zj` z ]Rn
d ]+oI] d _0Z7iPZj[k]@Z\` z ] f^]e]ehW]Uh>Z\i d ] � ]�`nm{]�r d ]/_ c i~fk_a] Z\i	r d ]e|{v^]U_ Z � � i~Z\[si~o�Z\[^]U_a]@Zj` z ]U_ r d ] z ]er~_av d ]eh o d i z Z\[k]
c i~`uf{Z�rSZ9��[^` � [@Zj[k] d ]e|gv^]e_ Z$o i d r � i{f^f^] � Z\`ui~f `b_ xkd _aZ9`u_j_avk]eh�Z7i�Zj[^]�Zj` z ] r tut i�o Z\[;]�h^r�Zjr�[;r~_ B ]e]/f d ] � ]/`um~]eh � ��i�Zj]

�N+



� �;2(� ��7Ae � � QNS?DNT<Q�K"M?E?E  � r�_\]eh � ] d m{] d � [ d i~v^}{[ c vWZ

0
10

20
30

40
50

60
70

80
90

500 1000 1500 2000 2500 3000 3500 4000

T
hr

ou
gh

pu
t (

M
bp

s)

Target Request Rate (requests/s)

/dev/poll-Based Server Throughput

1 KB Files
2 KB Files
4 KB Files
6 KB Files
8 KB Files

Z\[;r�Z Zj[^] d ]e_\v t Zj_ c;d ]U_a]ef~Z7]eh�`uf@Z\[k]e_\] x }�v d ]U_ r d ]�r c Z Z\i mSr d C r�_LZj[^]-Zji�Z7r t fgv z B ] d i�o � i�f;f^] � Z\`ui�fk_$`nf�Z7[^]-��i d � t i~r{h
m�r d `n]U_�� Zj[^] d ] BgC m�r d C `nf^}@|gv^]ev^`nf;}@hW] t r C _ � �

� `n}~v d ]U_ �k� j r�fkh �k� + _ [kiS��Zj[kr�ZL��[^]/f#Z\[k]9_jr�Zjv d rSZ\`ui~f c i~`uf~Z oIi d r c r d Z7` � v t r d ��i d � t i~r~h#`b_q]�� � ]e]/h^]eh Zj[k]�rUm~] d r�}~]
d ]/_ c i�f;_a]$Zj` z ]$i B _\] d m{]eh BgC Z7[^] ��t `n]efgZq`uf �/d ]er{_ ]U_ � h)]/f^] d r tnt C ��Zj[^]�rUm�] d r�}~] d ]e_ c i�f�_ ]�Z\` z ]e_�i B _a] d m~]Uh0oIi d Zj[k] � � �i@�
B r{_ ]eh3_a] d m�] d r d ]0]U|gvkr t Zji@i d _ t `u}~[gZ t C t iS��] d Zj[kr�fZ\[;]�rUm~] d r�}~] d ]e_ c i�fk_\] Zj` z ]e_9owi d Z\[^]RQNS?DNT"Q5K4M:E?E  B r~_\]/h3_a] d m{] d �
� [^`b_ _ z r tut hW`b_ �/d ] c r�f � C `b_Lf;i�Z�_a`n}{f^` x;� r~f{Z$]/f^i{v^}�[@Zji�]�� c^t r�`uf@Z\[^]��9`bh^]-m�r d `br�Zj`ni{f@`nf d ]e_ c i~fk_\] d r�Z\]U_ _\]/]/f B ]+Z ��]/]ef
� `n}{v d ]U_ �^� � r�fkh �^� �k�

� [k] d ]e_ c i~fk_a] Zj` z ]U_�i B _\] d m�]Uhowi d Z7[^] Z �$i _a] d m�] d _-hWi@fki�Z�hW` � ] d _a`n}{f^` x�� r�f{Z t C �^]/m{]/fZ\[;i�v^}~[Pi{f^] z r C ]�� c ] � Z
Z\[;r�Z Z\[k]�[^`n}{[^] d d ]e_ c i�f;_a] d rSZj]-r � [^`u]/m{]eh BDC Zj[k] � � �f@  B r�_\]eh�_\] d m~] d � � `u}~v d ]e_ �^� � r�f;h �^� � ��� i{v t h d ]e_av t Z `nf B ]�Z\Zj] d
d ]/_ c i�f;_a]8Zj` z ]e_ � � [^`b_ `nf;hW` � rSZ7]e_�Z\[kr�Z Z\[^] � � �i@  B r~_a]Uh	_\] d m�] d hWiD]e_ r B ]�ZaZj] d �ai B i�o z v t Zj` c^t ]��W`uf^} � i�f^f^] � Zj`ui~fk_ �
[kr~fkh t `nf^} z v t Z\` c^t ] � i{f^f^] � Z\`ui~fk_�rSZ�Zj[^] _jr z ]0Zj` z ] � � [k`u_�`u_�fkr�Zjv d r tnt C d ]��;] � Z7]ehP`ufPZj[k]0Z\[ d i�v^}{[ c vWZ)i B _\] d m�rSZj`ui�fk_
i�o � `n}~v d ]U_ �k� l r�fkh �k� P ��-iS��]/m�] d � `no-�$] t iDi~� r�Z Zj[^] � i~fkf^] � Z\`ui~f Z7` z ]e_e�q�$],_a]e]@Zj[;rSZ Z7[^] � � �f@  B r~_\]ehs_\] d m{] d8z r~`nfgZ7r�`nf�_ |gv^`nZ\] t iS�
rUm~] d r�}~] � i~fkf^] � Z\`ui~fZj` z ]e_9owi d * Y � ��� Y � r�fkh � Y � �$i d � t i{r�hk_��I��[k] d ] � ]�[krUm�] ��t r�` z ]UhZ\[^] d ]0`b_�fki�f;]�Z �$i d �
� i~fk}�]U_ Zj`ni{f � � ��f rUm{] d r~}�]~� ��`nZ\[	Z\[^]WQNS:DNT"Q�K"M?E?E� B r{_ ]eh _a] d m{] d � i~fkf^] � Z\`ui~f Zj` z ]U_)r d ]#_av B _ Z7r�fgZ\`br tut C [^`b}�[k] d � � [k]
d ]/r~_\i�f owi d Z\[;`u_�`b_#Z\[;rSZ@Z\[^] � � �f@  B r�_\]eh _a] d m~] d�d ]Ur � Z7_�` z@z ]eh^`urSZ7] t C Zji>`uf � i z `nf;} � i~f^f^] � Zj`ni{f d ]e|gv^]e_aZj_ � c ] d 
owi d\z `nfk}#r~fVlar �/� ] c Z0n i c ] d r�Zj`ni{f,mD`br�Zj[^]0r�vWZji  r �/� ] c Z z ] � [�r�f^`b_ z ��r�fkh�Z\[Dvk_e� ��t ]er d _$Z7[^]0|~v;]�vk])i�oqr ��� ] c Z7]eh � � �
� i~fkf^] � Zj`ui�fk_ � � f hWi{`nf^}P_\i�Z7[^] � � �i@  B r~_\]eh _a] d m~] d c^d ]/m�]ef{Z7_)Z\[^`b_0|gv^]/vk] o d i z iSm�] d �;iU��`uf^}P`nZj_ t ]�fk}�Zj[ t ` z `yZ �w`nZj_
t ]/f^}~Z\[`b_ t ` z `nZ\]Uh`nfk_\`bhW])Zj[^]��.`nfDv����{] d f^] t Zji * ��j c ]/fkhW`bf^} � i�f^f^] � Z\`ui~f;_ � � � `nf � ]0� ]�r d ] vk_\`nfk} ckd ]�] z@c Z\`um~] ]em�]/fgZ f^i~Z\` x;� r�Z\`ui�f3r�f;hhW] t `um~] d C �DZ7[^] � � �i@� B r{_a]/h��] B  _a] d m{] d�d ] � ]e`nm{]/_-hW] t `um�] d C r�f�h�fki�Z\` x;� r�Z\`ui�fPi�o r�f ��	�+ ����� # #"����+
]/m~]/fgZ�hW]e_ ��d ` B `nf^}@r#fk]e� � i�fkf^] � Z7`ni�f3r�_�Z\[^] �~] d f;] t d ]+Zjv d fk_9Zji#Z\[^]�r ckckt ` � rSZ\`ui~f3rSo Z7] d [kr�fkh t `nfk}8Zj[^]0`uf{Zj] d\d v c Z�Z\[kr�Z

� �



� �;2(� ��7Ae � � � � �f@  � r~_a]Uh � ] d m{] d � ]Ur�f � i~f^fk] � Zj`ni{fr~fkh � ]e_ c i�f;_a] � ` z ]e_

0

2000

4000

6000

8000

10000

500 1000 1500 2000 2500 3000 3500 4000

T
im

e 
(m

s)

Target Request Rate (requests/s)

SEND Response and Connect Times

1 KB File Response Time
1 KB File Connect Time 

2 KB File Response Time
2 KB File Connect Time 

4 KB File Response Time
4 KB File Connect Time 

6 KB File Response Time
6 KB File Connect Time 

8 KB File Response Time
8 KB File Connect Time 

�-i~Z\]�Z\[;r�Z Z7[^] � i�f^fk] � Z7`ni�f Zj` z ]e_ owi d ]Ur � [�i�o-Z\[^],�$i d � t i~r~h^_#r d ],_av B _ Z7r�fgZj`ur tnt C t iS��] d Z7[kr�f�Z\[^] � i djd ]U_ c i�f;hW`nfk}
d ]/_ c i�f;_a] Zj` z ]e_ �
p>]P_\vk_ c ] � Z�Z\[;r�Z�Z\[^] �kv � Z7vkrSZ7`ni�f;_�`nf z ]er�f d ]U_ c i�f�_ ]Z\` z ],o i d Zj[^] l Y � r�fkh jbY � �$i d � t i{r~h^_�r d ]3r d ]e_\v t Z
i�o�f^]/Z � i d � � i�f^}{]e_ Zj`ui�f Z d `u}�}~] d `ufk} � � � � i~f^}~]U_ Zj`ni�f rUm{i�` h^r�f � ] z ] � [;r�fk`u_ z _ � Y t _aik��fki�Zj]@[ki�� Z7[^] �kv � Zjv;rSZj`ui�fk_
`uf � i�fkfk] � Z7`ni~f Zj` z ]���`nZj[>Zj[^] l Y � r�fkhdjmY � ��i d � t i~r{h^_ � i{`nf � `uh^]@��`yZj[ �;v � Z7vkrSZj`ni{fk_0i B _\] d m~]Uh `uf � `n}{v d ] �^� � �
��v d _\vk_ c ` � `ni{fP`u_9Zj[kr�Z�r�Z�_ai z ] d ]e|gv^]U_ Z d rSZj]e_-_\i z ] � � � � i{f^f^] � Z\`ui�f;_ B r � �  i � _av � � `n]efgZ t C Z7i�r tnt iS�G_\i z ]0i�Zj[k] d
� i~fkf^] � Zj`ui�fk_�Z\i c^d i � ]/]/h��`nZj[ki�vWZ-]�� c ] d `n]ef � `uf^} � i{f^}�]U_ Zj`ni{fk_ �

�<*



� �;2(� ��7Ae � ) QNS?DNT<Q�K"M?E?E  � r�_\]eh � ] d m{] d � ]Ur�f � i~f^f^] � Zj`ni�f3r~fkh � ]e_ c i~f;_ ] � ` z ]e_

0

2000

4000

6000

8000

10000

500 1000 1500 2000 2500 3000 3500 4000

T
im

e 
(m

s)

Target Request Rate (requests/s)

/dev/poll Response and Connect Times

1 KB File Response Time
1 KB File Connect Time 

2 KB File Response Time
2 KB File Connect Time 

4 KB File Response Time
4 KB File Connect Time 

6 KB File Response Time
6 KB File Connect Time 

8 KB File Response Time
8 KB File Connect Time 

d ] � ]e`nm{]eh Z\[k] c r � �~]�Z�Zj[kr�Z � i z�c^t ]�Zj]eh"Zj[^] � � � Zj[ d ]/]  ��r C [kr�f;h^_a[;r��~] � Y)_�r d ]e_\v t Ze�9Z7[^] `uf� ��] d f^] t |gv^]/v^]	i�o
`uf � i z `uf^} � i{f^f^] � Z\`ui�f�_9`u_ �/t ]Ur d ]UhPr~_�_\igi~fPr~_ c ig_\_a` B t ] �
Y c i tnt `nfk}_\] d m�] d i�f Z\[k]#i�Zj[^] d [kr�fkh � r�fkfki�Z d ]Ur � Z�Z7i,]/m~]/fgZ7_�`uf Z\[^`b_ z r�f^f^] d _\`uf � ]#`uZ z vk_ Z x fk`u_\[	[kr~fkh t `nfk}

Z\[k] � v djd ]ef{Z B r�Z � [Pi�oq]/m{]�fgZ7_ B ]+o i d ] c i tbt `nf^}@r~}~r�`uf �Ir�f�h d ] � i�}~f^`��/`uf^}#Z7[krSZ-`nZ�_ [^i{v t h � r tbt n4F:F�D,K:GpH�J � � � o r c i tnt `nfk}
_\] d m{] d-� r�f^fki�Z c^d i � ]e_a_ d ]e|gv^]U_ Z7_-r�_9oIr{_ Z�r~_�`yZ d ] � ]/`um~]e_�Z7[^] z �^Z\[^]0fDv z B ] d i�o � i�f;f^] � Z\`ui�f;_�Zj[;rSZ�r d ]0�9r�`yZj`bf^}#Z\i B ]
r �/� ] c Zj]Uh rSZ0Zj[^]�Z\` z ]#Zj[^]@_\] d m~] d c ] d oIi djz _0r c i tut `nf^}Pi c ] d r�Zj`ni{f } d iS�-_ � �Lm~]/fgZjvkr tbt C � Z\[k`b_ � r�vk_\]e_)Zj[^]@|{vk]/v^]�owi d`uf � i z `uf^} � i{f^f^] � Z\`ui�f;_ �I`nf�_ `bhW]#Z\[^]��~] d f^] t ��ZjiiSm�] d �;iU� � p [^]/f Z\[;`u_)iSm~] d �kiS� i �e� v d _/� Z\[^]���] d f^] t h d i c _ c r � �~]�Zj_
owi d `nf � i z `uf^} � i�fkf^] � Z\`ui~f d ]U|gv^]e_ Z7_/�{v t Z\` z r�Zj] t C d ]e_\v t Zj`nfk}0`nf � � � � i{f^}~]e_ Zj`ui~f � i~fgZ d i t;z ] � [kr�f^`b_ z _ B ]/`nf;}0`nfgm~i��{]eh �
� [^`b_ d ]e_\v t Z7_-`uf3r c^d i t i~fk}�]Uh � i�f^fk] � Zj`bi�fPZ\` z ] r�f;h � i~fk_\]e|{vk]�fgZ t C �;r c^d i t i�fk}~]eh d ]U_ c i~f;_a] Z7` z ]{�^Z\[k] d ] BDC d ]ehWv � `nfk}
Z\[k]0iUm{] d r tut d ]U_ c i~fk_a] d r�Z\] �

� i3m�] d `yo C Zj[k`u_ �/t r�` z ��Z\[^]�� ] B  _\] d m~] d �$r~_ d vkf i{f rP�{] d f^] t$z iWhW` x ]Uh>Z\i c^d `nfgZ r~fs] d\d i d�z ]U_\_jr�}~]@��[k]/f Z\[k]
`uf � i z `uf^} � i~fkf^] � Z\`ui~fk_#|gv^]/v^]iSm�] d �kiS�-_�r�fkh r � i{f^f^] � Z\`ui~f d ]U|{vk]e_ Z�[;r~h B ]/]/f h d i c^c ]eh � p>]�Zj[^]/f d r�f _\]�m~] d r t
]�� c ] d ` z ]ef{Z7_.��`nZ\[ Z\[^] QNS?D,T4Q�K4M<E:E  B r�_\]eh _a] d m~] d r�fkh0owi{v^fkh Z7[^] �{] d f^] tDd ] c i d Z7`nfk}-Z\[k]e_\] ] djd i d _�r tuz i~_ Zq` z#z ]UhW`ur�Z\] t C
��[^]ef Z\[^] d ]e_ c i{fk_\] d rSZj] ]�� � ]�]ehW]Uh>Z\[;] _\rSZ7v d r�Z\`ui~f c i�`ufgZ � ��f Z\[^]@i~Z\[^] d [;r�f;h �.Z7[^] � � �f@  B r~_\]eh _a] d m~] d f^]em~] d
d ]/_av t Z7]eh `nf Zj[^]>`uf � i z `uf^} � i�fkfk] � Zj`ui�fk_P|gv^]/vk] d ]er � [k`nf^} `nZ7_ t ` z `nZ � Y t Z7[^i�v;}�[ c;d `uf{Zj`nfk} _\v � [ r z ]e_j_\r�}~] z r C
_\v B _aZjr�f{Z7`ur tut C r ��] � Z �{] d fk] t B ]e[krUmg`ui d �{��]�r d ]-i�f t C � i{f � ] d f^]Uh@��`yZj[@��[^]�Zj[k] d i d fki�Z$r~f C |{v^]/v^]�iSm�] d �kiS�"i �e� v d _ r�Z
r�f C Zj` z ]0hWv d `nf;}#r�f]�� c ] d ` z ]�fgZ � � [^] c^d `ufgZ\`ufk}#i�o.Zj[^] xkd _ Z�i�o Z7[^]e_\] hW`ur~}�f^ig_ Zj` ��z ]e_j_\r�}{]e_9hWv d `uf^}#r~f�]�� c ] d ` z ]efgZ
� i~f �+t v;hW]U_ Z\[k]@]�� c ] d ` z ]/fgZ �I_\`uf � ]@��]@�Df^iS� r3|gv^]ev^]@iSm~] d �ki�� [kr�_0i �/� v djd ]eh � � � [k] d ]U_ v t Zj`uf^} � [kr~f^}~]@`uf �~] d f^] t
B ]/[krSmg`bi d hWv^] Zji�Z\[^]0f^]e]/h,Zji c^d `nfgZ�_\v � [Pr z ]U_a_jr�}�]U_�`b_�Z\[^] d ]/owi d ]0` dad ] t ]/m�r�fgZ ���f^] z r C Z\[k`uf^� Z7[krSZqZ7[^]�_ i t vWZj`ni{f Zji�Zj[^`b_ c^d i B t ] z ��`nZ\[8Zj[^]fQ,S<D�T4Q�K<M<E:E  B r~_a]Uh8_\] d m~] d `b_�Zji)`nf ��d ]er�_\]�Z\[^]9v c^c ] d
B i~v^fkh i�o Z\[^])r �/� ] c Zj]eh � i~f^f^] � Zj`ni{f |{vk]/v^] z r�`nfgZjr~`nfk]eh BDC Z7[^]-�{] d f^] t � �-iS�$]em~] d �{Z\[^` _ h^ig]e_ f^i�Z�_\i t m{]�Z\[k] c^d i B t ] z

� �



� �;2(� ��7Ae �;�?t � ] d  � i�f;f^] � Zj`ui�f � ]e_ c i~fk_\] � ` z ]e_ � QNS:DNT"Q�K"M?E?E#mW_ � � � �f@��

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

0 5000 10000 15000 20000 25000

R
es

po
ns

e 
T

im
e 

(m
s)

Request Number

/dev/poll-Based Server
SEND-Based Server

� [^] �  r��W`b_ `bhW]/fgZj` x ]U_ d ]e|gv^]U_ Z7_ `uf i d hW] d Z\[;r�Z Zj[^] C r d ] � i z�c^t ]�Zj]eh �D��[^` � [ z r C m�r d C _av B _ Z7r�fgZ\`br tut C o d i z Z\[k]�i d h^] d
`uf��[k` � [ d ]U|gv^]e_ Z7_�r d ]0`uf^`yZj`ur�Z\]Uh � � [^] d ]U|gv^]e_aZ d r�Z\]0`b_ � � ���~� d ]U|gv^]e_aZj_ c ] d _\] � i�fkh �
Y c r d Z\` � v t r d�c i~`nfgZ-i~f,Z7[^] } d r c [P`nf;hW` � r�Zj]e_�Z\[�rSZ�Z\[k] � � Z\[ � i~f^f^] � Z\`ui~fZ\[;r�Z � i z#ckt ]/Zj]/h,Z7i{i{��� z ` tnt `b_a] � i�fkhk_ �

B ] � r~vk_\]#]em�] d C Z7` z ]#Z\[^]@_\] d m�] d0c i tut _�� Zj[^] d ]@r d ]#fkiU� c i�Z\]ef{Zj`ur tnt C z i d ] � i~fkf^] � Z\`ui~fk_ `uf	Zj[^`b_0|{vk]/v^]#Z\[�r�f B ]/owi d ]
r�f;h `nZ$Z7r���]U_ t i�f^}{] d Z\i c^d i � ]e_j_ z i d ] � i~f^fk] � Zj`ni{fk_ � � [k])|{vk]�v;]�_aZ\` tnt } d i��-_�r�fkh�]/m�]ef{Zjvkr tut C iUm~] d �kiS�-_/�Wr t B ]/`nZ9r B `nZ
t r�Z\] d � p ]0]�� c ] d ` z ]ef{Zj]ehP�9`uZ\[Z\[k`u_�i c Z\`ui~f3r�f�h,owi~v^fkh,Zj[kr�Z-`uf ��d ]er~_a`uf^}�Z\[k]0v c^c ] d B i�v^f;hPi�fZ\[k`b_�|gv^]/vk] d ]U_av t Z\]Uh
`uf r�fs]/m�]ef z i d ],h d r z r�Z\` � hW] �+d ]Ur�_\] `nfs_\] d m�] d d ]U_ c i�fk_\] d r�Z\]U_�r B iSm~]�Z7[^] _\r�Z\v d r�Zj`ni{f c i�`bf{Z � c^d ]U_av z r B t C _a`uf � ]
Z\[k`u_�`uf �/d ]er{_a]U_�Z\[^] B r�Z � [3_\` �e]e_�Z7[^]0_a] d m~] d `u_-[kr�fkh t `bf^}@r�fkh,Z7[{vk_e� d ]eh^v � ]/_ d ]e_ c i{fk_\`nm�]ef^]e_j_ � �

� `nf;r tnt C �~Z\[^]-h^`u_ � vk_\_a`ui~f�_\i�oIr d [kr~_qi~f t C � i�f;_a`bhW] d ]eh Z\[;]�rem{] d r�}�] B ]/[krUmD`ui d i B _\] d m~]Uh iSm~] d �9?$? � i�f;f^] � Zj`ui�fk_ � ��fk]
z r C � i{fkhW] d ��[^]/Z\[^] d Z\[^] h^` ��] d ]ef � ]U_$`uf B ]e[krUmg`ui d B ]�Z ��]/]�f,Z\[k] QNS<D�T4Q5K4M?E:E  B r�_a]Uh�r~fkh � � �f@  B r~_\]/h,_\] d m~] d _9r d ]
hWv^] Z\iPZ\[k] c^d ]/ow] d ]/fgZ\`br t Z d ]erSZ z ]/f{Z i�o � ] d Z7r�`uf � i~f^fk] � Zj`ni~f;_ �I` � ] � ��`b_ Z7[^] _\] d m{] d B ]/`uf^}PoIr~` d Zji r tut � i{f^f^] � Z\`ui~f;_ � � �
� i � i{fk_\`uhW] d Z7[^`b_��L��] c^d ]e_a]ef{Z � `n}{v d ] �k� * � ` tut vk_ Z d r�Z\`bf^} Zj[k] d ]U_ c i�f;_a]�Zj` z ]U_ i~o�`ufkhW`umg`bhWvkr t�� i�f^f;] � Z7`ui�fk_8o d i z r
_ c ] � `br tut C `nf;_ Z d v z ]ef{Zj]eh X<G?G,K4D 
 ��owi d r Z C c ` � r t _a]/Z$i�o ]�� c ] d ` z ]/fgZj_�� * Y ��xkt ]-�$i d � t i{r�h � � � ���{� d ]U|{vk]e_aZj_ r _a] � i�f�h � �
� [^`b_ x }~v d ] hW] z i~f;_ Z d r�Z\]U_#Z\[kr�Z�i{v d�� � �k@  B r~_a]Uh _\] d m�] d `b_ � r c r B t ]Pi�o ] � � `u]�fgZ t C |gv^]ev^`uf^}sr�fkh [kr�f�h t `uf^}>Z\[k]
� i~fkf^] � Zj`ui�fk_�`nZ d ] � ]/`um�]e_ � ��v d9� � �f@  B r~_\]/h�_\] d m~] d hWiD]U_$r B ]�Z\Zj] d � i B i�o Z d ]erSZ7`uf^}8r tut � i�f;f^] � Z\`ui�f d ]e|{v^]U_ Z7_$]U|~v�r tut C
��[^] d ]er{_�Z\[;] QNS?DNT<Q�K"M?E?E  B r~_ ]UhP_a] d m�] d `u_ � r c r B t ] i~o�[kr�fkh t `nfk}�_\i z ] d ]U|gv^]e_aZj_9m{] d C |{vk` � � t C B vWZ-`b_�r c Z�Zji�` z�c i~_\]
_\`n}�fk` x�� r�fgZLhW] t r C _qi~f#i�Zj[k] d � i{f^f^] � Z\`ui~fk_ r�fkh `uf�}�]/fk] d r t r c^c ]er d _�Zji B ] z i d ]�] d r�Z\` � Zj[kr�f8Z\[k] � � �f@  B r~_\]eh#_a] d m{] d �
p>] B ] t `u]/m�])Zj[^]0_a` z�c^t ] d � z i d ] � ] tnt  B ]�[�rUm�]ehh C fkr z ` � _ c^d ]e_\]/fgZ\]Uh BDC i{v d-� � �i@  B r�_\]ehr c^ckd igr � [r d ])`bfkhW` � rSZ7`nm~]
i�o�Zj[^] oIr � Z8Z\[kr�Z8� ]r d ]�vk_\`nfk}	rPZ d v t C ]/m�]ef{Z  h d `um�]/f r c^c^t ` � rSZ7`ni~f�r dj� [^`yZj] � Z\v d ]���`nZ\[^i~v^Z Zj[^]�fk]/]ehsZ\i	hW]Ur t ��`yZj[
c i tut `uf^}@_a] z r�fgZ\` � _ �

� �



� �;2(� ��7Ae �;�(� @�` � ] d ]/f � ]e_�Y z i�f^} � � �i@  � r~_\]/h � ] d m�] d _
� 7:��%�7:� \m7:9;�&%�7:� � � �(��� � �, 4�������
� d `n}{`nf;r t�� � �f@  B r{_ ]Uh � z@z ]UhW`ur�Zj] � d ]�] z@c Z\`um~]
� � * � r�Z � [^]Uh � r�Z � [^]eh
� � � � z@z ]UhW`ur�Zj] � r�Z � [^]eh

l � r�Z � [^]eh.nh^] t `nm�] d C r�fkh f^i�Zj` x�� r�Zj`ni{f z ]Ur�fk_)Zj[kr�Z0Zj[^]@r � Zj`ni{f `b_ c ] d owi djz ]Uh	`ufsr B rSZ � [ i d `u]/f{Zj]Uh z r�fkf^] d ��[^]ef
Z\[k]�r ckc^t ` � rSZ7`ni~f[;r~_ d v^f,i{vWZ-i�o�Z\[k`nf^}g_�Z\i hWi@r�f�h c i tut _9Z\[^]0�~] d f^] t i d Z\[k]�� � � �l � z@z ]eh^`urSZ7]Rn hW] t `um�] d C z ]Ur�fk_�Zj[kr�ZL]�m{]/fgZj_ r d ]�h^] t `um�] d ]/h#`ufgZ\i)Z\[;]9r ckc^t ` � rSZ7`ni�f � _ � � � r~_ _\i{i{f@r�_ c i~_\_\` B t ]�� vk_ v�r tut C
Z\[k`u_ z ]Ur�f;_ d `n}~[{Z�r�owZ\] d Z\[k] C r d ]0}�]/fk] d rSZ\]Uh � �

� � � � 	�� h�	 �kh � � � � � � � 
 � � � 	�� 	���� ��� ���	�

� C hW`b_jr B t `nfk} c^d ]e] z�c Z7`nm�]�]�m~]ef{Z�fki�Z\` x;� r�Z\`ui~f.��r�_ hW]e_ ��d ` B ]eh>`uf � ] � Z\`ui~f � � � ���$] � r�fsvk_\] � � �i@ Zji3] z v t rSZj]@Z\[k]
]/m~]/fgZ  c i tnt `uf^} z ] � [;r�f^`b_ z _\v^}�}{]e_ Zj]Uh BDC � r�f^}{r �/)1�I?Ze o * � p � � [^`b_ r tnt iS�-_)vk_�Z\i � i~fk_a`uhk] d r�f^i~Z\[^] d ]em~]/fgZ  c i tut `uf^} 
B r{_ ]eh�m�r d `br�fgZ i�o G,X<G?G,K"S BgC hW`b_\r B t `nf^} c^d ]e] z�c Z7`nm�]�]/m~]/f{Z�f^i�Z7` x�� rSZj`ui~f@`nf i~v d�� � �i@  B r�_a]Uh G:X:G?G:K?S � � [k`b_L_\] � Zj`ni{f
� i~f;_ `bhW] d _ Z �$i f^]/� m�r d `br�fgZj_8i�o�i{v d�� � �i@  B r�_\]eh G:X<GNG:K<S oIi d `nfDm~]e_ Zj`u}{r�Z\`uf^}	Z\[^]]�� ] � Zj_8i�o B r�Z � [^`uf^}	i~o�r �e� ] c Z
i c ] d r�Zj`ni{fk_Ou
� �49;9;�;��2 �3q � \���� � �p��� u � f�Z\[^` _#_ ] d m�] d �qZ7[^] �"M,G'� ���sr�f�h S<D:E���T?D 
 x ] t h^_#r d ]_a]�Z#Z\i>�	r�Z�r tut Z7` z ]U_ ]�� � ] c Z��[^]/f Z\[^]@r c^c^t ` � r�Z\`ui�f c i tut _)Zj[^]��~] d f^] t o i d f^]/� ]/m�]efgZj_ v;_a`nfk} D,T:G�F5G<E�HOJ �w��[;]�f `yZ0[kr{_ d v^f i�vWZ�i�o�]em�]/fgZj_
Z\i c^d i � ]e_j_ � � � [k`b_�_\] d m~] d _ ` z v t r�Z\]e_-Zj[k] z ] � [kr~f^`u_ z6c^d i c i{_a]Uh BDC � r�f^}gr �>)��I?Ze _ `bf � ] r tut f^i~Z\` x;� r�Z\`ui~f r~fkh
hW] t `nm~] d C i �/� v d _���[^]efZ\[^]�_a] d m�] d�d v^fk_�i~vWZ-i�oq]/m�]efgZj_�Z7i ckd i � ]U_\_�r~fkh]�� c^t ` � `yZ t C c i tnt _�Z\[^]0�{] d f^] t �

� �49;9;�;��2 �3q � \ -�� � ��-�� u � f Z\[k`b_ _\] d m~] d �qi~f t C Zj[^] �"M,G'� � � x ] t hs`b_ _\]�Z8Z\i	� � � [^],_\] d m~] d `u_ f^i�Zj` x ]ehsi�o-fk]/�]�m~]ef{Z7_ i~f t C ��[^]ef `nZ d v^fk_Li{vWZ$i~o ]/m�]efgZj_ Z\i ckd i � ]U_\_$r�fkh h^] � `bhW]U_LZji t iDi{�#r�Z Z\[k]�� � � i~f�`yZ7_ iS��f � �-iS��]/m{] d �
hW] t `nm~] d C `u_-]/fkr B t ]Uhr~fkh,Z\[Dvk_�Z7[^]0_a] d m~] d i~f t C f^]/]Uh^_�Z\i c i tut Zj[k] � � � owi d ]/m�]ef{Z7_-r tud ]Ur�h C hW] t `nm~] d ]eh �w��[^` t ]
Z\[^]�_a] d m�] d �9r�_ c^d i � ]e_j_\`nf^}�i~Z\[^] d ]/m�]ef{Z7_ � �
��v d i d `u}�`ufkr t9� � �i@� B r~_a]ehs_\] d m~] d [kr~_�hk] t `nm~] d C r�f;h f^i�Zj` x;� rSZ7`ni�fs]efkr B t ]Uh>owi d r tnt ]/m�]ef{Z7_ � r tuz i{_ Z8r tnt i�o�Z\[k]

Z\` z ] � � � [^`b_�_aZ d v � Zjv d ] z ]er�f;_ Zj[kr�ZPr�_�]/m~]/fgZ7_�r d ]	}{]�fk] d rSZ7]eh"��`uZ\[k`nf Zj[^]	�~] d f^] t Z\[^] C r d ] c r~_\_a]Uh i�f Zji Z\[k]
r ckc^t ` � r�Zj`ui�f�r�_�_\i{i{f�r�_ c ig_a_\` B t ]�r�fkh�Z7[^]�r ckc^t ` � r�Z\`ui�f `b_ z r�h^]�rU��r d ]-i~o Z\[^]U_a]�]�m~]efgZj_ r{_ _\iDi�f�r~_ c i~_\_\` B t ] � � [^`u_ `u_
f^i~Z _ai�`bf � � * r�fkh � � �^�~r�_q_\v z�z r d `��/]Uh�`uf � `u}~v d ] �k� *�* � � f�Z7[^]e_a]�_a] d m~] d _e�~hW] t `um�] d C r�f;h f^i�Zj` x;� r�Z\`bi�f#`u_ c i�Z\]efgZ\` r tut C
hW] t r C ]Uh8r~fkh�_av B �a] � Z�Z7i B rSZ � [^`bf^} ]�� ] � Z7_ � � � * d ]e_aZ d ` � Zj_�Z7[^]9i c^c i d Zjvkf^`yZ C oIi d ]/m{]/fgZLh^] t `bm�] d C Zji�Z7[^]9]�� c^t ` � `nZL�~] d f^] t
c i tut `uf^} i c ] d rSZj`ni{f c ] d o i d\z ]UhPmg`br8DNT:G(F�G4E�H�J �I_\]/] � `u} � �;� ���/� r�fkh r tut f^i�Z7` x;� rSZ7`ni�f	`u_ d ]e_aZ d ` � Z\]UhZji Z\[^] r{_\_ai � `br�Z\]Uh
]�� c^t ` � `nZ � r tnt Z7i@Zj[k] ]/m~]/fgZ  [kr�f;h t ] d oIvkf � Zj`ni{f �Ir{_�hW] c ` � Z\]Uh `uf � `n}{v d ] � � � � � � f � � ����] d ]e_ Z d ` � Z)f^i�Zj` x;� r�Z\`ui~f	r{_�`uf
� � * �WZ\[ki~v^}�[P��]0r tut iS� owi d ]/m~]/fgZ�hW] t `um~] d C Zji#i �e� v d r�Z�r�f C Zj` z ] �
p [krSZ9Z7[^]e_a]0hW` � ] d ]/f � ] r z i~v^fgZ9Z\i#`b_�r � [kr~f^}�] `nf,Z\[k]�Zj` z `uf^}#i�o�r �/� ] c Z�i c ] d rSZ\`ui~f;_ � � `uf � ])r �/� ] c Z�i c ] d rSZj`ui�fk_�w��[k]/f v�_ `uf^}8r�vkZ\i  r �/� ] c Z � r d ] c ] d owi daz ]eh�r�Z Zj[k]�Z7` z ]�i�o�hW] t `um�] d C i�o �	�+ ������#�#�����+�]/m�]efgZj_e�gi~v d i d `u}�`ufkr t � � �i@�

B r{_ ]eh3_a] d m�] d r�fkh � � �#[krUm�]0Z\[k]e_\]0i c ] d r�Z\`ui~fk_ c ] d owi daz ]eh3r�_�_aiDi�f r�_ c i{_\_\` B t ] � ��fPZ\[^]0i~Z\[^] d [kr~fkh �k`uf � � * �^Z\[k]
Z\` z `uf^}�i�o�Z7[^]U_a] i c ] d r�Zj`ni{fk_9`u_�_av B �\] � Z�Zji B r�Z � [^`nfk}#]���] � Z7_�i�o r c i tnt `nfk}  B r~_ ]UhPhW]e_\`n}~f �

� Z9`u_9m�] d C ` z�c i d Z7r�f{Z9Z\i d ] � i�}{f^` �e]�Z7[krSZ9Zj[k])i�f t C z r�Z\] d ` r t hW` � ] d ]/f � ] B ]�Z ��]/]ef � � * r~fkh � � ��`b_$Zj[k]�Z7` z `uf^}#i�o
Z\[k]e_\]#r �e� ] c Z)i c ] d r�Z\`bi�fk_ � � i~fk_\]e|gv^]ef~Z t C � `yo�� ]#[krUm~]�r�f C hW` � ] d ]/f � ]e_�`uf Z7[^] B ]/[;remD`ui d i�o � � * m~] d _ vk_ � � ��Z\[k]e_\]
hW` � ] d ]ef � ]U_ � r�f�r tut B ]9r�ZaZ d ` B vWZj]eh8Z\i�Zj[k]9h^` � ] d ]/f � ]9`nf8Z\` z `nf;}�i~o;]/m~]/fgZLh^] t `um�] d C � h^] t `nm�] d C i�o �	�+ ������#�#�����+�]em�]/fgZj_
`uf c r d Zj` � v t r d � � ��i�Z\]�Z\[;r�Z0Z\[k] hW` � ] d ]�f � ]@`nfshW] t `um�] d C Zj` z `uf^} B ]�Z ��]/]/f Z7[^]e_a]�Z �$i3r c^ckt ` � r�Z\`ui~fk_ i{f t C r � ] � Z7_ Z\[k]
Z\` z `uf^}@i�oqZ\[k] r ��� ] c Z)i c ] d rSZj`ui�fk_ � Y t Z\[;i�v^}~[3�$] r d ] r tut iU��`uf^}@i~Z\[^] d ]�m{]/fgZj_ � �	�+ �7-�� ���  ��]em�]/fgZj_�`nf c r d Z7` � v t r d �
Z\i B ] h^] t `um�] d ]ehsr�Z8r�f C Zj` z ]~��Z\[k] hW] t `bm�] d C i�o�_\v � [ ]/m~]/f{Z+_ [;r~_0f^i3]�� ] � Z�i~f>Z\[;] r c^c^t ` � r�Zj`ni{f v^fgZ\` t f^i�Zj` x � rSZj`ni{fi �/� v d _ �Ir~fkh ��]#�{f;iU� Z\[kr�Z � � * r~fkh � � �@vk_\]8Z\[^]�_\r z ]#_a] z r�fgZ\` � _�owi d f^i~Z\` x;� r�Z\`ui~f � � � [Dvk_/� `no ��]8i B _a] d m{]#r�f C
hW` � ] d ]ef � ]U_ B ]�Z ��]/]ef � � * r�fkh � � �^�{`nZ�`b_�hWv^]-Z7i�Zj[^]-oIr � Z$Zj[kr�Z$Zj[^]e_\]-Z ��i8r ckc^t ` � r�Z\`ui~fk_$vk_\]�hW` � ] d ]/fgZ�_\] z r�f{Z7` � _Lowi d
_ � [k]ehWv t `uf^}@r ��� ] c Z-i c ] d r�Z\`bi�fk_ �

� Z�`b_�` z#c i d Z7r�f{Z Z\i d ] � i~}~f^`��/]�Zj[kr�Z � � * r�fkh � � � z r C	B ]/[krUm�],hW` � ] d ]/fgZ t C `nfsi~Z\[^] d ��r C _ Zj[kr�Z � i�v t hsr�� ] � Z
Z\[k]/` d)c ] d owi d\z r�f � ] � � f c r d Zj` � v t r d � Zj[^]e_\]8Z �$i_a] d m~] d _ _\]�]#h^` � ] d ]/fgZ B r�Z � [^]e_�i�o ]em~]ef~Z+_�]em~] d C Z\` z ]�Z7[^] C t igi~�Powi d
f^]e� ]/m�]ef{Z7_ � ]e_ c ] � `br tut C ��`nZ\[ d ]e_ c ] � Z�Zji �	�+ � - �����  �,]em~]ef{Z7_ � � �-iS��]/m�] d � r�f C _ v � [ hW` � ] d ]/f � ]e_�`nf B ]e[krSm{`ui d r d ]

� �



r _\`uh^]� ]�� ] � Z8i�o�Z\[k]�hW` ��] d ]ef � ],`nf Z7` z `uf^} i�o�r �/� ] c Z i c ] d r�Z\`ui~fk_ ��[^` � [�`u_�Z\[^],v t Zj` z r�Z\] � r�vk_\] i�o-r tnt h^` ��] d ]/f � ]e_
B ]�Z ��]/]/fZj[^]e_\])Z �$i@_\] d m{] d _ �
� �;2(� ��7Ae �;�<- � � * � ] d m{] d � ]U_ c i�fk_\] � rSZ7]e_

0
50

0
10

00
15

00
20

00
25

00

500 1000 1500 2000 2500 3000 3500 4000

R
es

po
ns

e 
R

at
e 

(r
ep

lie
s/

s)

Target Request Rate (requests/s)

PS1 Server Response Rates

1 KB Files
2 KB Files
4 KB Files
6 KB Files
8 KB Files

� `n}~v d ]U_ �;� * ��r�fkh �;� * � h^] z i~fk_ Z d r�Zj] Z7[^] d ]e_ c i�f;_a] d r�Z\]U_�rSZ\Z7r�`nf^]Uh BDC�B i�Z7[ _a] d m�] d _ � � � * r~fkh � � � d ]U_ c ] � Z\`um~] t C � �
� ] � Z\`ui~f �^� l c^d ]e_a]/fgZj_�Z7[^]9r d }~v z ]/fgZqZ\[krSZ `nZ�`b_ B ]�fk] x � ` r t Z\i r��$] B  _\] d m{] d Z\i c ] d owi daz r �/� ] c Zqi c ] d rSZ\`ui~fk_ d `n}{[{Z rU��r C
r�f;h#Z\[^`b_L`b_ � i~f xkd\z ]eh BDC � `u}�v d ]e_ �^� * �0r�f;h �k� * � � � [^]U_a] x }�v d ]e_ _a[kiS� Z\[kr�Z � � � z r�`nfgZ7r�`ufk_ r c ] d owi djz r�f � ] c^d i xkt ]
_\` z ` t r d Z7i�Z\[;r�Z$i~o Zj[k]�i d `n}{`nf;r t � � �k@� B r�_\]eh _\] d m�] d �g��[^] d ]er~_ � � * � _ c ] d owi djz r�f � ] c^d i xkt ] z i d ] �/t i{_a] t C d ]e_ ] z B t ]e_
Z\[;r�Z i�o9Zj[^]^Q,S?DNT"Q�K<M<E?E� B r�_\]ehs_a] d m�] d � � i{fk_ ]U|gv^]/fgZ t C ����] B ] t `u]/m~]@Z\[kr�Z�Zj[k] hW` � ] d ]/f � ]e_�`nf Zj` z `ufk}Pi�oRn4F:F�D,K?GpH�J
i c ] d r�Zj`ni{fk_9r d ]�Z7[^] z ig_ Z t `n��] t C ]�� c^t r~fkrSZ7`ni~f�owi d Zj[^]0hW` ��] d ]�f � ]e_9`uf B ]e[krUmg`ui d B ]�Z �$]/]/f,Z\[k] QNS<D�T4Q5K4M?E:E  B r{_a]Uh�r~fkh
� � �f@  B r{_ ]Uh _a] d m{] d _ � h^] c ` � Zj]ehs`uf � `n}~v d ]U_ �;� � r�f;h �k� � � � ��iS��]/m�] d �qZj[^] d ]�r d ] Zjigi z r~f C hW` � ] d ]/f � ]e_ B ]+Z ��]/]ef
Z\[k]e_\] Z � i _ ] d m~] d _�owi d vk_9Zji ��t r�` z Z\[k`u_-r~_-r8oIr � Z � � � f c r d Z\` � v t r d �DZ7[^]0QNS?D,T4Q�K4M<E:E  B r�_\]eh_\] d m�] d hWiD]U_�f^i�Z-vk_\] Z\[k]
r�v^Z\i  r �e� ] c Z z ] � [kr�f^`b_ z � B vWZ�r tut�� � �f@  B r{_ ]Uh_\] d m~] d _-hWi � �

� Z�`b_-`ufgZj] d ]U_ Zj`nf^} Zji fki�Z\] Z\[kr�Z�Zj[^] B ]�[�remD`ui d _-i�o � � �@r~fkh3i�v d i d `n}~`nf�r tq� � �f@  B r~_a]eh _\] d m�] d � � `u}�v d ] �^� � ��r d ]
]e_j_ ]efgZ\`br tut C `bhW]ef{Zj` � r t � � [^]e_\])Z � i@_ ] d m�] d _9hW` � ] d i~f t C `bf�[;iS� Z\[k] C r tut iU� f^i�Zj` x�� r�Zj`ni{f�Zji8i �e� v d r�f;h Zj[^]0_a` z ` t r d `yZ C
`uf�Z7[^]/` d B ]e[krUmg`ui d _\v^}~}�]U_ Z7_�Z\[;r�Zq`nZq`u_ � [kr d r � Zj] d `b_ Zj` � i�o;Z\[^]e` d r �e� ] c Zqi c ] d rSZ7`ui�f#_ � [^]eh^v t `uf^} _a] z r�f{Zj` � _ �w` � ] � � c ] d oIi d\z
r �/� ] c Z i c ] d r�Z\`ui~f r{_ _aiDi�f r�_ c i~_\_\` B t ] � � � [k`b_)`b_ _ai z ]/Zj[^`uf^}��[^` � [	��]#hWif^i~Z�Z7[^`uf^�3`u_ c i~_j_a` B t ]���`uZj[ r_ Z d ` � Z t C
c i tut `uf^}  B r�_\]ehPhW]U_ `u}~f �

� ��� � h � h � 	 �ih � � � � % � � �
� h � 
� [^] `b_\_\v^] i�o c^d i c ] d Z\` z `bf^}#i�o�i c ] d rSZ\`ui~f;_9` tut v;_ Z d rSZ7]e_9r8owvkf;h^r z ]/fgZjr t t ` z `nZjrSZ7`ni~f,i~o�r c i tnt `uf^}  B r�_\]ehr c^ckd i{r � [�Zji
_\] d m{] d hW]U_a`u}�f3uLZ\[^] d ] `b_�f^i���r C owi d Z\[;]0r c^c^t ` � r�Zj`ni~f,Z7i��Df^iS� ��[^]efP`yZ�_\[^i~v t h,Z d C Zji r �/� ] c Z-f^]e� � i�fkfk] � Zj`ni~f;_ � Y

� �



� �;2(� ��7Ae �;�?[ � � � � ] d m{] d � ]U_ c i�fk_\] � rSZ7]e_
0

50
0

10
00

15
00

20
00

25
00

500 1000 1500 2000 2500 3000 3500 4000

R
es

po
ns

e 
R

at
e 

(r
ep

lie
s/

s)

Target Request Rate (requests/s)

PS2 Server Response Rates

1 KB Files
2 KB Files
4 KB Files
6 KB Files
8 KB Files

c i tut `uf^} _\] d m~] d z vk_aZ ]/f�_ v d ]�Zj[kr�ZLZ7[^] d ]-`b_ _ c r � ]-`uf�Z\[k]�`nf � i z `nf;} � i{f^f^] � Z\`ui~fk_$|gv^]/v^]-Z\i r tut i�� owi d fk]/� � i~f^fk] � Zj`ni{f
d ]/|gv^]e_aZj_�Z\i B ]�|gv^]/v^]Uh ��[^` t ]@`nZ c ] d owi daz _�i�Z\[k] d ��i d � � � fsi d hW] d Zji h^iPZj[^`u_e��`yZ z vk_aZ t ` z `yZ8[^iS� z v � [ Z\` z ]@`u_
_ c ]ef{Z [kr�f;h t `nf^},]��W`b_ Z7`nf^} � i�f;f^] � Zj`ui�fk_ B ]�owi d ] c i tut `nf^}�Z\iP_ ]e]8`no `nZ _a[^i~v t h � r tut n"F?F,D5K<GIHOJ � � i tut `uf^} Z7igi o d ]e|gv^]/fgZ t C
z r C,B ]�`uf^]�� � `n]ef~Z r�fkh c i tbt `uf^}@`ufWo d ]e|gv^]/fgZ t C d ]e_av t Z+_�`bf t r d }�] d B rSZ � [^]e_e�^Z7[^] d ] BDC d ]UhWv � `uf^}�_\] d m~] d-d ]e_ c i�fk_\`um~]�f;]e_a_
Z\i#]/m~]/fgZj_ � @�]/Z\] daz `uf^`nfk} [kiS� i�owZ\]ef�i�f^] _\[^i~v t h c i tut �wi d$c ] d owi djz r �/� ] c Z9i c ] d rSZj`ni{fk_ � � r~f^f^i�Z B ])h^i�fk])r �/� v d r�Z\] t C
��`nZ\[^i{vWZ)�gfkiS��`uf^}�`uf	r{hWm�r�f � ] ��[^]ef3Zj[k`u_)|gv^]/v^]8iSm~] d �kiS�-_ � � [^] oIv^fkh^r z ]/f{Z7r tqc^d i B t ] z `b_�Z\[krSZ B ]�Z ��]/]/f c i tnt `nfk}
i c ] d r�Zj`ni{fk_/��r c i tut `uf^}  B r{_ ]eh#_\] d m{] d � r�f^f^i�Z `uf � i d\c i d r�Z\]9f^]e� `ufWoIi djz rSZj`ui�f�r B i�v^Zq`nZ7_�]/fDmD` d i~f z ]efgZq`ufgZ\i)`yZ7_ hW] � `b_a`ni{f
z r��D`uf^} c^d i � ]U_\_ �
��f^] z r C Z d C Z\i,` z�c^d iSm�]#r c i tnt `uf^}  B r~_a]eh	_a] d m�] d Z\i z i d ]8]�� � `u]/fgZ t C z r�fkr~}~] Z\[^] o d ]U|{vk]/f � C i~o c i tnt `uf^},r~fkh

r �/� ] c ZLi c ] d rSZj`ui�fk_ B vWZ Z\[k`u_ `b_ r�Z B ]e_aZLi~f t C r~f@r c^c^d i �D` z r�Zj`ni{f#i�o;Zj[k] d ]U_ c i�fk_\`um~]/fk]e_a_ rSZ\Z7r�`bfkr B t ] BDC r0_ ] d m~] d v;_a`nfk}
r z ] � [kr�f^`b_ z _av � [Pr�_ � � �k@ � � [ki d Z t C@B ]/owi d ] � i z�c^t ]/Z\`ui~f,i�o.Zj[^`u_$Zj[^]e_\`u_e�D�$])� ] d ] z r�hW] rS�$r d ])i�o.f^]e� d ]/_av t Z+_ BDC
� d iSm~i~_ �R)P�9?Ze o �,j p ��[;` � [,`nfkh^` � r�Z\`uf^} Z\[kr�Z$` z�c^d i�mg`nf;}0Z7[^`u_�r~_ c ] � Z�i�o.r c i tnt `nf;}  B r�_\]eh�_a] d m�] d `b_ c i~_j_a` B t ] � �-iS��]/m{] d �
��]#_aZ\` tntL� i~fk_a`uhk] d _ v � [	Zj] � [^f^`b|gv^]e_�Z7i B ]@rSZ B ]e_ Z�r~f>r ckc^d i �W` z r�Z\`ui�f>i�o Zj[^]�]�� ] � Z)Zj[kr�Z � r�f B ]@rSZjZjr�`uf^]Uh ��`nZj[>r
c v d ] t C ]/m~]/f{Z  h d `um�]/f hW]e_\`n}~f � � [^]8` z�c^d iSm�] z ]�fgZ+_ c^d i c i~_\]eh BDC � d iUm~i{_ �>)c�"?Ye o ��j p � r tnt oIi d r@�$] B  _ ] d m�] d Z7i�h d i c
� i~fkf^] � Zj`ui�fk_�`no Z\[k] B r�Z � [�_\`��/])]�� � ]/]Uh^_9r c^d ]� hW]�Z7] djz `nf^]Uh m�r t v^])`nf,i d hW] d Z\i c^d ]em�]/fgZ�Z\[^] B r�Z � [�_\` �e]�o d i z } d iS��`nfk}
]�� � ]e_a_\`um~] t C � � [^i{v^}�[�Z\[k`u_ ckd iSmD`uh^]e_Lr0_\v B _aZjr~f{Zj`ur t ` z#ckd iSm�] z ]�fgZ `nf d ]e_ c i{fk_\] d r�Zj]e_ ��[k]/f�Z\[k] d ]U|{vk]e_ Z d rSZj]-]�� � ]e]eh^_
Z\[k] _jrSZ7v d r�Z\`ui~f c i{`nfgZ��Ir~fkh,mSr d `br B ` t `yZ C Zj[^] d ]/i~o �+�W`nZ-_ Zj` tnt hWiD]/_9fki�Z-r � [^`u]/m{]�Z7[^] iSm�] d  _jr�Zjv d r�Z\`bi�fP_ Z7r B ` t `nZ C i B _a] d m~]Uh
`ufi~v d�� � �k@  B r~_a]Uh_a] d m�] d _ �
Y _\] d m{] d _av � [ r�_@i{v d,� � �i@  B r�_a]Uh"_a] d m�] d r tut i��-_@Z\[^] � [kr d r � Zj] d `b_ Zj` � _@i�o Zj[^]3]/m{]/f{Z B ]e`nfk} � i~f;_a`bhW] d ]eh owi d

hW] t `um~] d C r�fkhPf;i�Z\` x�� r�Z\`ui~fPZ7i�hW]/Z\] d\z `nfk]0Z\[^] B ]e[krUmD`ni d i�o Zj[^]8r ckc^t ` � rSZ\`ui~f r~fkh _ C _aZ\] z `ufPZ7[^]�` z#z ]UhW` rSZ\] owvWZ\v d ] �
��f t C�BgC h^i�`bf^}8_\i � r�f���] z r��{])r8_a] d m{] d Z d v t C ]/m~]/fgZ  h d `nm{]/f � � fr c i tut `bf^}  B r�_\]eh,hW]e_\`u}�f,r c^c^t ` � r�Z\`ui~f B ]e[krUmD`ni d `uf
Z\[k] c^d ]U_ ]ef{Z�r�f;h,`nfZ7[^] ` z�z ]eh^`urSZ7])owv^Zjv d ] `b_-hW]/Z\] d\z `ufk]ehr�Z�Z\[k] Z\` z ]0i�o�Z7[^] t r�_ Z c i tut `nf^}�i c ] d rSZj`ni{f �

� l



� �;2(� ��7Ae �;�:e � ]U_ c i�f;_a] � rSZ7]e_9��`nZ\[ � r z#ckt ] � ]Ur t  p>i d\t h,p i d � t i~r{h
0

50
0

10
00

15
00

20
00

25
00

500 1000 1500 2000 2500 3000 3500 4000

R
es

po
ns

e 
R

at
e 

(r
ep

lie
s/

s)

Target Request Rate (requests/s)

SEND
/dev/poll

� ��� � 	 	 � h����ih�
 � � � ��� � 	 �

��v d ]�� c ] d ` z ]/fgZj_)_\i@o r d [krUm~] B ]e]/f � i~fkhWv � Z\]Uh3��`nZj[ ��i d � t i{r~hk_ B r�_\]eh3i�f>_ ]em~] d r t hW` � ] d ]ef{Z xkt ]8_\` �e]e_ � �-iS��]/m{] d �
��`nZ\[^`uf ]Ur � [ ]�� c ] d ` z ]efgZ�Zj[^] x;t ]9_ `��/] d ]U|{vk]e_aZ\]eh i�f ]Ur � [ d ]e|{vk]e_ Zq`u_�Zj[^]�_jr z ] � � [^`b_�_\`nZ\v;r�Z\`ui~f `b_�f^i�Z d ] ckd ]U_a]ef~Z+rSZ7`nm~]
i�o Z\[^]#]/fDmg` d i~f z ]ef{Z `uf	��[^` � [	�$] B  _a] d m{] d _�Z C c ` � r tut C i c ] d r�Z\] � � [k] d ]�owi d ]~� `nZ)`b_)` z�c i d Z7r�fgZ)Z\iPhW] z i{fk_ Z d r�Z\]8Z\[kr�Z
Z\[k] B ]/[;remD`ui d r t h^` ��] d ]/f � ]e_ r z i~f^}_\] d m�] d r d7� [^`nZ\] � Z\v d ]U_�r~fkh z v t Zj` c;t ]��g`ufk} z ] � [kr�fk`b_ z _�Z7[krSZ ��]8[krUm{]8i B _a] d m~]Uh
� r�f B ]0r ckc^t `u]eh,Zji�r z i d ] d ]Ur t `u_aZ\` � ]/fDmg` d i~f z ]ef{Z �

� f i d hW] d Z7i ��d ]erSZj]�r �$i d � t i{r~h z i d ] d ] c^d ]e_\]/fgZjr�Zj`um�]�i~o ��[kr�Z9r d ]er t ��] B  _a] d m~] d ` _ t `b��] t C Z\i#_a]�]{�D�$])_ar z�c^t ]eh�r
[kr~fkhDowv t i�o � i z�z ] d7� `br t �$] B  _\`nZ\]e_$Zji i B Zjr�`uf�r � i tut ] � Zj`ni{f�i�o xkt ]U_�i�o�hW` � ] d ]efgZ9_a`��/]e_ � p ]�Zj[^]ef � i{f x }{v d ]Uh X?G:G:K"D 
�
Z\i � C �/t ],Z\[ d i�v^}{[ Zj[^`u_ t `u_aZ�i�o x�t ]U_�Z7i	}{]/f^] d r�Zj],`nZj_ d ]e|{vk]/_aZ _ ]U|{vk]/f � ] � p ],]��Dr z `nf^]Uh i{v d _ar z�c^t ]i�o xkt ]e_�r~fkh
owi~vkfkhsZj[;rSZ#Zj[k] x;t ]� _a`��/]PhW`b_ Z d ` B vWZj`ni{f �+t i~_\] t C d ]U_a] z B t ]eh Z\[^] xkt ]� _a`��/]PhW`b_ Z d ` B vWZj`ni{f�i B _ ] d m�]Uh BDC � r d oIi d h �/)��"?Yeo *,* p `ufZ\[^]e` d _aZ\v�h C i~o�p p p Z d r � � � � [k] d ]/oIi d ]~�W��] B ] t `u]/m{])Z\[;r�Z-i~v d _jr z�c^t ] `u_ d ]er{_ i~f;r B t C d ] c^d ]e_\]/fgZjrSZ7`um�]0i�o r
d ]/r t  �$i d\t hPhW`b_ Z d ` B vWZ7`ui�fPi�o d ]e|gv^]U_ Z+_9��`yZj[ d ]U_ c ] � Z�Z\i xkt ]� _a`��/] �

� `n}~v d ] �^� * � c^d ]e_a]/fgZj_ Z\[k] d ]e_ v t Z7_Li~o Z\[k]e_a]�]�� c ] d ` z ]/f{Z7_$r�fkh�hW] z i~f;_ Z d r�Zj]e_ B ]e[krUmD`ni d _\` z ` t r d Z\i Z\[kr�Z$i B _a] d m~]Uh
v^fkh^] d _ C fgZ\[k]�Z\` � � i d � t igr�h^_9`uf Zj[k] c^d ] � ]eh^`nf;}#_a] � Zj`ni{fk_ � � i{fk_\]e|{vk]�fgZ t C �W��] B ] t `u]/m~]�Z7[krSZ9Z\[;] d ]e_\v t Zj_9� ] c^d ]e_\]/fgZ\]Uh
`uf,Zj[^`b_ � [kr c Zj] d-� r�f B ]�r c^c^t `n]eh�Z7i d ]Ur t  ��i dat hP_a`nZ\v;r�Z\`ui~f;_ �
��v d _a] d `u]e_)i�o�]�� c ] d ` z ]/f{Z7_ hW] z i�f;_ Z d r�Z\]8Z\[;r�Z i~v d�� � �i@ z ] � [kr�fk`b_ z `b_)r�f	]�� � `n]ef{Z z ]er�fk_)i�o c^d i c r~}{rSZj`nfk}

]/m~]/fgZ�`ufWowi d\z rSZ\`ui~f3`uf~Z7i r c^ckt ` � r�Z\`ui~fk_ � Y t Z7[^i�v^}{[3`yZ z r��~]/_ t `nZaZ t ] h^` � ] d ]/f � ]0`nf h^]�Z\] daz `uf^`uf^}�Z\[^]8_\rSZjv d rSZj`ui�f c i~`ufgZ
��[^]/Z\[^] d i�f^]�vk_\]e_ QNS?DNT"Q5K4M:E?E)i d � � �i@ r~_ r B r�_a`b_qi�o r)�$] B  _ ] d m�] d �~Z\[^] d ]-r d ]�f^i�f;]+Zj[k] t ]e_a_ _a`u}�f^` x�� r~fgZ r�h^m�r�fgZjr~}�]e_
Z\iPvk_\`uf^} � � �f@ � Y ��] B  _a] d m~] d B r�_\]eh i�f � � �i@ B ]ef^] x Zj_)o d i z Zj[^]@r B ` t `nZ C Zji t ]/r d f>i�o�r�fkh d ]Ur � Z Z7i,i c ] d rSZj`nfk}_ C _ Zj] z ]/m{]�fgZ7_�` z�z ]ehW`br�Zj] t C � � [^`b_ c^d i c ] d Z C `u_�v^f^oI]er�_\` B t ]3`uf"r c i tut `nf^}  B r�_a]Uh hk]/_\`n}{f r~fkh"r�� d\z _�i~v d `nf^`nZ\`br t
��t r�` z _�Z\[�rSZ�r c i tnt `nfk}  B r�_\]ehPr c^c^t ` � r�Zj`ni{f � r�f^fki�Z B ] Z d v t C ]/m~]ef~Z  h d `um~]�f �

�NP



� �������	��
 �

� ��� � � � 	 � ��� 	 � � � � � � � 	 � � 	��

� f Zj[^`b_ � [kr c Z\] d �$] ckd ]/_\]/fgZ)Z\[^] � i{f ��t vk_\`ni�f�_�h d rS��f3o d i z Z7[^] ��i d � ckd ]U_ ]/fgZj]eh `uf Zj[^`b_-Z7[^]e_a`u_ � � f Z\[k] c^d i � ]e_j_�i�ohW]em~] t i c `uf^}#Z7[^] `uhW]Ur~_�r~fkh�]�� c ] d ` z ]/fgZj_9`ufZ\[k`b_�Z\[k]e_\`u_9��] [krSm�]0`bhW]/f{Zj` x ]Uh,_\]/m{] d r t rUm~]/fDv^]U_�owi d�c i�Zj]/fgZ\`br t d ]e_a]er dj� [
Z\[;r�Z�r d ] i~vWZ t `bf^]Uh�`uf � ] � Z\`ui~f � � � �

�T��� � � � 
 � � �kh � � �
� f Zj[^`b_ Zj[^]e_\`b_$�$] ckd i c i~_\] r�f;h�` z�c^t ] z ]/fgZ�r�f^]e� z ] � [kr�fk`b_ z � `nf�� `ufgv � �Lowi d9� i z@z vkf^` � r�Z\`ufk} `ufWoIi d\z rSZ7`ni~f,r B i~v^Z
]/m~]/fgZj_ ��`yZj[k`uf�Z\[^]-i c ] d r�Z\`uf^} _ C _aZ\] z Z7i�r ckckt ` � rSZ7`ui�fk_L`uf r c i�Z7]/f{Zj`br tut C c^d ]/] z�c Zj`nm{] z r�f^f;] d � ��v d$z i�Zj`um�r�Z\`ui�f@` _qZji
��d ]er�Z\]8r�f ]�� � `u]/fgZ�o d r z ]e�$i d �,owi d Z d v t C ]/m{]/fgZ  h d `um~]ef r c^ckt ` � r�Z\`ui~fk_ � p ] B ] t `b]�m{]�]��W`b_ Zj`nfk} z ] � [kr~f^`u_ z _�rSm�r�` t r B t ]`uf � `ufDv�� � r�fkh�l�� �VU `uf�}~]/fk] d r t �$r d ]�`bf^]�� � `n]ef~ZS� d ]U|{vk` d ] c i tut `bf^}#_a] z r�fgZ\` � _9r�fkh r i d9c^d i�mg`bh^]�_aZjr�Z\] r�fkh�f^i�Z9]�m~]efgZ
`ufWoIi djz rSZj`ui�f o * �k� + �q� P p � p>] B ] t `u]/m~],i�v d#z ] � [kr~f^`u_ z c^d iUmD`bhW]e_#r fkiUm{] t r c^c;d i{r � [sZ\i	Zj[^]hW]e_\`u}�f�i�o�`nfgZ\] d oIr � ]e_
owi d�� i z#z v^f^` � r�Z\`uf^}	]em~]/f{Z�`nfWo i d\z rSZ7`ui�f B ]�Z ��]�]/f r�f�i c ] d r�Z\`uf^} _ C _ Z7] z r�fkh�r c^c^t ` � rSZ7`ni~fk_�r�fkhsZj[^]�`ufgZ\] d r � Zj`ui�fk_
B ]�Z ��]/]/fZj[^] Z � i �
p>]�r c^c^t C i{v d-z ] � [kr~f^`b_ z Zji#Z7[^] c^d i B t ] z i�o B v^` t hk`nf^} r#��] B  _\] d m~] d Zj[;rSZ�`b_ B ]�Z\Zj] d _ v^`nZ7]eh,Z\i@[kr~fkh t `nfk}@[^`n}{[

��t `u]/fgZ d ]U|{vk]e_aZ d r�Zj]e_ � � f�Z7[^] c^d i � ]e_\_�� ]�h^] z i~fk_aZ d r�Zj] Z\[kr�Z�u
� � � �f@ `u_ r�f�] � � `n]ef~Z z ]Ur�fk_qi�o � i z#z v^f^` � rSZ7`uf^}�]em~]ef{ZLh^r�Zjr�o d i z r�f � � Z\i0r�f�r c^c^t ` � r�Zj`ni~f � p ]9[krUm~]�_\[^iS��f
Z\[krSZ � � �i@ ckd ]U_ ]/fgZ7_�_\v B _aZjr�fgZj`ur tnt C t iS� ] d i�m�] d [k]er�h � i~_aZj_-��[;]�f � i z�c r d ]ehZ7i@Z\[k] � � � �VU _ `b}�fkr t _ z ] � [kr�f^`u_ z � � [^]e_a]0}{r�`ufk_ � r�f B ]�r�Z\Z d ` B vWZj]eh,Z\i#Z7[^])o r � Z�Zj[kr�Z � � �f@ d ]e|gv^` d ]e_�_\v B _aZjr�fgZj`ur tut C ow]/��] d �{] d f^] t ]ef~Z d `u]e_
`nf,Zj[k] � i~v d _ ]0i�o�Z7[^]0r c^ckt ` � r�Z\`ui~f ckd i � ]e_a_\`uf^}@]/m�]efgZj_�� _a`uf � ] `nZ z r C hW] t `um~] d�z v t Z\` ckt ])]em~]�fgZ+_�_a` z v t Z7r�f^]ei�vk_ t C
r�fkhP_ C _ Zj] z6� r tnt _�r d ]0f^i�Z d ]e|gv^` d ]eh,Zji@]�f;r B t ]0i d hW`u_jr B t ] c^d ]/] z�c Z\`um�]0f^i�Zj` x�� rSZ7`ni~f � �

� � f#i~v d ]�� c ] d ` z ]ef~Z+_q��`yZ7[#Z\[^] � � �f@  B r~_a]eh#�$] B  _a] d m~] d �{�$]�h^] z i�fk_aZ d rSZj]9Zj[krSZ$r _\` z ` t r d _\r�Z\v d rSZj`ni{f c i�`ufgZL`u_i B _\] d m{]eh@r{_L��`nZ\[@Zj[^] Q,S<D,T"Q�K<M<E?E  B r~_a]Uh _ ] d m�] d � ��iU��]/m~] d �~Zj[^] � � �i@  B r�_a]Uh _ ] d m~] d ]��W[^` B `yZj]eh _\`n}~f^` x � r�fgZ t C
B ]/ZaZ\] d B ]/[krSmg`bi d ��[^]ef8Zj[^]-_\] d m�] d `b_qi�m�] d\t i~r~h^]eh �w` � ] � �~Zj[k] d ]e|gv^]U_ Z d rSZ7]�]�� � ]e]eh^_qZj[^]-_jr�Z\v d rSZj`bi�f c i~`nfgZ � � � [^`u_
hW] z i�fk_aZ d rSZ7]e_-Z\[kr�Z-Z\[^]�Z �$i z ] � [�r�f^`b_ z _�[krSm�] � i z�c r d r B t ]�iSm�] d [^]Ur�h � i~_ Z7_�r�f�hZ\[Dvk_e�kZj[^] � i~_ Z)i�oLvk_\`nfk} r
}�]/f^] d r t `��/]Uh z ] � [�r�f^`b_ z � � � �f@ �9r~_9i c^c ig_a]Uh Z7i@r�_ c ] � `ur t `��/]/hi{f^] �ZQ,S<D,T"Q�K<M<E:E��`u_9f;i�Z�_a`u}�f;` x;� r�fgZ �

� � [^] � � �i@  B r~_\]eh#_\] d m�] d `b_ B ]�ZaZ7] d _\v^`nZ\]Uh Zji [kr�fkh t `uf^} d ]U|gv^]e_aZ d r�Z\]e_q`uf�]�� � ]U_\_qi~o;Zj[^]-_ar�Z\v d rSZ7`ni~f c i�`ufgZ Z\[kr~f
� ] B  _\] d m~] d _ B r~_a]eh i�f r c i tnt `ufk} z ] � [kr�f^`b_ z � ��v d ]�� c ] d ` z ]/f{Z7r t `ufgm~]e_aZ\`u}{r�Z\`ui~f d ]/m~]er t _8Z\[kr�Z8Zj[k] d ]Ur~_ i{f
owi d Z\[^`b_�hW`u_ ��d ] c r�f � C `b_�hWv^],Z\i Z\[^]Pr B ` t `yZ C i�o�i�v d _\] d m~] d Z\i owi dj� ],Z\[^]P_ C _aZ\] z Z\i d ]Ur � Z�` z#z ]eh^`brSZ\] t C Zji
]�m~]ef{Z7_-��`nZ\[^`uf `nZ � � f c r d Zj` � v t r d ��i�v d)� � �i@  B r~_\]eh3_\] d m~] d `u_�r B t ]0Zji c ] d owi daz r �e� ] c Z�i c ] d rSZ\`ui~f;_�Z\i ��d ]Ur�Zj]
f^]/�'_ i � ��]/Zj_ r{_ _ iDi~f r�_ f^]/}{i�Zj`brSZj`ni{f i~o r~f"`nf � i z `uf^} � � � � i�f^fk] � Z7`ui�f"`u_ � i z�c^t ]�Zj]eh � � [k] h^` ��] d ]/f � ]e_
`nf c ] d owi daz r�f � ]8��]#i B _\] d m~] B ]/Z �$]e]/f c i tut `nf^}  B r�_a]Uh	_\] d m�] d _ r�fkh	Z d v t C ]/m�]ef{Z  h d `um�]/f _ ] d m~] d _)h^] z i~fk_aZ d r�Zj]
Z\[^] c i�Zj]/fgZ\`br t [k`bh^hW]ef � i{_ Z7_ i�o�Z d r�fk_ t r�Z\`uf^} B ]�Z ��]/]ef Z\[;]�_a] z r�fgZ\` � _�i~o c i tut `uf^} z ] � [kr~f^`u_ z _ r~fkh>Zj[ki~_a]�i�o
]�m~]ef{Z  h d `um~]/f3r ckc^t ` � r�Z\`ui~fPr d7� [^`yZ7] � Zjv d ]e_ �

� � [^] � � �k@ z ] � [kr�f;`u_ z � r�f	oIvkf � Zj`ni{f `uf>_\]/m~] d r t z iWhW]e_ � d r�f^}�`ufk},o d i z c^d ]�] z#c Z\`um�]�]/m{]/fgZ  f^i�Z7` x�� rSZj`ni{f	Zji
_ ` z v t r�Zj`ni{fsi�o-]/m�]efgZ  c i tnt `nfk} z ] � [;r�fk`u_ z _ � � [^`b_ �k]��W` B ` t `yZ C hW] z i{fk_ Z d r�Z\]e_�Z\[^] d i B vk_ Zjf^]e_j_ r�fkhs}�]ef^] d r t `yZ C
i�o9Z\[^`b_ z ] � [;r�f^`u_ z r~fkh r d `u_\]e_ o d i z Zj[^]�oIr � Z0Zj[kr�Z���]@f^i t i�f^}~] d hW] c ]efkh>i�f Z\[^] _aZjr � � r�f;h>_ C _ Z7] z � r tut _

� j



owi d)� i z�z vkf^` � r�Zj`ni{f B ]�Z � ]e]/f	Z\[^]#r c^c^t ` � r�Zj`ni{f	r�f;h ��] d f^] t � � [^`b_)`nf3Z7v d f _aZ\] z _�o d i z i~v d)d ] � i�}{f^`nZ\`ui~f	r~fkh
_ ] c r d r�Z\`ui~fPi�o�Z\[^] owv;f � Zj`ni~f;r t `yZ C i�oq]/m~]ef~Z  h^] t `nm{] d C r�fkh]/m{]/f{Z  fki�Zj` x�� r�Zj`ni{f �

� f � i�f �/t vk_\`ui~f ����] B ] t `u]/m~]$Z\[;r�Z r-Z d v t C ]/m~]/fgZ  h d `bm�]ef z ] � [;r�fk`b_ z `b_qr-�{] C � i z#c i�fk]/fgZ�i~o;r ckc^t ` � r�Z\`ui~fk_qhW]U_ `u}~f^]Uh
Z\i B ]3l ]/m�]efgZ  h d `um�]ef � n p ]$[krUm�] h^] z i�fk_aZ d rSZj]Uh)Z\[kr�Z�r ckc^t ` � r�Z\`ui�f;_ �w�$] B  _a] d m{] d _ � � r�f B ]/f^] x Z o d i z rUm~i�`bhW`ufk}��~] d f^] t 
c i tut `uf^}@_a] z r�fgZ\` � _9`ufoIrSm�i d i�oq[;rUmD`uf^}�]/m�]ef{Z7_-h d `um~]�r c^c^t ` � r�Zj`ni{fPr�fkhi c ] d r�Z\`uf^} _ C _aZ\] z B ]/[krSmg`ni d �

�T�/f � � �A��� 	 � � � �

� [^`b_q_a] � Zj`ui�f�hW]�Z7r�` t _ c i~_j_a` B t ] owvWZ7v d ]�hW` d ] � Zj`ni{fk_�owi d Z\[^` _��$i d � � � [^] � � �i@ z ] � [;r�f^`b_ z r{_�h^]e_ �+d ` B ]eh8`nf Z\[^`b_�Z\[^]U_a`b_/�
r�f;h�Zj[^] � i dad ]/_ c i~fkhW`ufk}�` z�c^t ] z ]ef~Z+rSZj`ni{f`b_-r x;d _ Z�r�ZaZj] z�c Z�rSZ)hW]/m�] t i c `uf^}@_av � [3r z ] � [kr~f^`b_ z r�f;h`uf{Zj] d o r � ] � Y�_
��] x fkh z i d ]#r c^c^t ` � r�Zj`ni{fk_)r�f;h ckt r � ]#h^` � ] d ]�fgZ h^] z r�f;hk_�i�f	Z\[^] z ] � [kr�fk`b_ z ����] ]�� c ] � Z)Z\i x fkh3`nZ)f^]e]eh^_)_ i z ]
x f^]� Zjv^f^`ufk} � � [k] owi tut iS��`uf^}@r d ]�_\i z ]�r d ]er�_�Z\[kr�Z�_ [^i{v t h B ]0}�`bm�]/f3_ai z ] owv d Z\[^] d-� i~f;_a`bhW] d r�Zj`ni�f�u
� ����� 	�7N���^_�7:_ � �(� � �57?7:`da�����%�7 � �(��� ���N "���;�(� �p ] [krUm~] � [ki~_a]ef Z\i hW] z i{fk_ Z d r�Z\] � � �f@ `uf Z\[;] � i�fgZ\]��DZi�o r ��] B  _\] d m�] d r�fkh [krUm�]	Zj[Dvk_ owi � vk_a]Uh i�v d
rSZaZ7]/f{Zj`ui�f i~f Z ��i	]em~]ef~Z�Z C c ]U_ � ��	�+ ������#"#�����+ r�f;h �	�+ � - � ���� � � � ��iU��]�m{] d �$� ]Pr t _ i _a]e] c i�Zj]/fgZ\`br t owi d
i�Z\[^] d v;_a]U_�i�o Z\[^`b_ z ] � [kr�f^`b_ z � ��`nZ\[	i�Zj[^] d _ c ] � `br t ` �e]eh3]em�]/fgZ�Z C c ]U_ � � f c r d Z\` � v t r d � �$] Z\[^`uf^�Zj[;rSZ � � �i@
� i~v t h B ] v;_ ]�o v t owi d r�h^mSr~f � ]Uh3vk_a] d  _ c r � ] z ] z i d C z r~fkr�}~] z ]/fgZ)_ C _aZ\] z _ � }~r d B r~}�]� � i tut ] � Zj`bi�f � c ] d _\`u_aZ\]efgZ
_ Z7i d r�}~] r�f;h3h^`b_ Z d ` B vWZ7]eh3_\[kr d ]eh z ] z i d C � � [^] t iS�$] d i�m�] d [^]Ur�hPi�o c^d ]/] z�c Z\`um~]�fki�Zj` x;� rSZj`ui�fk_ c^d ]e_ ]efgZ\]eh BDC
� � �f@ z r C _av B _ Z7r�fgZ\`br tut C ` z�ckd iSm~])Zj[k] c ] d oIi djz r�f � ]0i�oq_\v � [3_ C _aZ\] z _ �
� [^] B r�_\` �@ckd `ni d `nZj`��/r�Zj`ni{f z ] � [kr~f^`u_ z c^d iSmD`bhW]eh BDC � � �i@ �Img`br3]em�]/fgZ } d i~v c _ � z r C>B ]�i�o-} d ]er�Z8m�r t v^] `uf
_ v � [P_ C _aZ\] z _�r�_9`nZ-r tut iS�-_�owi d9z ] z i d C  d ] t rSZ7]eh ]em~]ef~Z+_$Z\i B ] h^] t `um�] d ]/hr�[k]er�h,i�o�i~Z\[^] d ]/m~]ef~Z+_ � � [k`u_9�$i~v t h
c^d ]em~]/f{Z8r z ] z i d C  d ] t r�Zj]eh>]/m{]�fgZU�.Zj[kr�Z z vk_aZ B ] c^d i � ]e_j_a]Uh ` z�z ]ehW`br�Zj] t C ��o d i z B ]/`uf^} hW] t r C ]Uh ��[k` t ]@Z\[k]r c^c^t ` � r�Zj`ni{f[;r�fkh t ]e_�i�Zj[^] d ]/m�]efgZj_�i�o t ]e_j_a] d ` z�c i d Z+r�f � ] �
� ]e_a]er dj� [	`uf Zj[^`u_ r d ]er��$i~v t h	`nfDm{i t m{] `bhW]/fgZj`no C `uf^}�i~Z\[^] d �D`ufkh^_)i�o�i c ] d r�Zj`uf^},_ C _ Zj] z r�f;h [kr d hW�9r d ]8]em�]/fgZj_
Z\[krSZ�r c^c^t ` � r�Z\`ui�f�_ z r C3B ]8`ufgZ\] d ]U_ Zj]eh `uf � � i d ]��Dr z#ckt ]{� � ] z r C �$r~f{Z)Z7i � i�fk_\`uhW] d [krUmg`uf^},Zj[k]8i c ] d rSZj`nfk}
_ C _ Zj] z hk] t `nm~] d ]/m~]/fgZj_�Zj] tut `ufk}�r�fPr c^ckt ` � rSZ7`ui�fP��[^` � [ c r�}{]e_9[krUm{] B ]/]ef c r�}�]Uh,`ufPr�fi�vWZ � � v � [P`nfWowi daz rSZj`ni{f
� i~v t h B ]	v;_a]/h BDC v�_ ] d  t ]/m{] t Z\[ d ]er~hW`nfk} _ C _ Zj] z _�i d }~r d B r~}�] � i tut ] � Z\i d _�Z\i r�h �avk_ Z]��W] � vWZ7`ui�f }�`um~]ef Z\[k]
r B _\]/f � ])i�o � ] d Z7r�`uf c r�}�]U_�o d i z6� i d ] z ] z i d C � � ��f;] � i~v t h�]��DZ\]/f;h�Zj[^`b_�_ t `n}~[{Z t C Zji�r tut iS� owi d r�_ C f � [ d i~fki�vk_
c r�}~]�Io r�v t Z+_ � �

� 7:�5��7?9�� � a�a�9c���: <���c�(� � 	� 4��7?�!\^ <�� �3�O�5���,�'� �57?_
� f Z\[^`b_0Zj[^]e_\`u_ �$],hW] z i�f�_ Z d r�Zj]@Z\[;r�Z `nZ8`b_ c i~_j_a` B t ]@oIi d rP�~] d f^] t Zji _\[kr d ]�_\i z ]�h^r�Z7r3_aZ d v � Zjv d ]e_0��`nZj[s`nZj_
r c^c^t ` � r�Zj`ni{fk_ � � [k]�� � � `u_ f^i�Z9_a` z�c^t C hkr�Zjr0Zj[krSZ�`u_ z r�h^]�rUm�r�` t r B t ]�oIi d r c^ckt ` � r�Z\`ui�f;_LZ\i z iWhW`no C � B vWZ d rSZj[k] d
`yZ-`b_�r � i~fgZ d i t _ Z d v � Z\v d ] Z\[kr�Z�r�� ] � Z+_�Z\[;] �~] d f^] t � _ B ]e[krUmD`ni d � p ] [krSm�] owi~vkfkh t `nZaZ t ]0vk_\] i�o _av � [�Z7] � [^f^`b|gv^]e_�I_\[kr d ]ehs�{] d fk] t r r c^c;t ` � r�Z\`ui~f hkrSZ7r _ Z d v � Z\v d ]e_ �8r�fkh � i�fk_\]e|gv^]ef{Z t C B ] t `u]/m�],Z\[kr�Z#_\v � [ Zj] � [^f;`u|{vk]U_ [krUm{]�f^i~Z
B ]e]/f@}�`um~]ef�Z\[^]�_a] d `ni~v;_L_ ��d vWZj`uf C Zj[k] C z r C hW]U_a] d m~] � p ] B ] t `u]/m�]�Zj[kr�Z$i�v d d ] t `ur~f � ]�i�f�Z\[^`b_ Zj] � [^fk`u|gv^]�r~_ Z\[k]
B r�_\`u_.i�o � � �f@ hW] z i~f;_ Z d r�Zj]e_ Zj[kr�Z�r-_\[kr d ]eh  z ] z i d C B r�_\]eh�r ckc^d igr � [ Z7i-i c ] d r�Z\`uf^}�_ C _ Zj] z `uf{Zj] d o r � ]�hW]e_a`n}{f
B ]Ur d _-owv d Z\[k] d `ufgm{]e_ Zj`u}~r�Zj`ni{f ����`yZj[3Z\[^] c i�Zj]ef~Z7`ur t Zji�_a`u}�f^` x;� r�fgZ t C ` z�c^d i�m�]0Z7[^] c ] d owi daz r�f � ]{�kowv;f � Zj`ni�f�r t `yZ C
r�fkh c^d i�} d r z�z r B ` t `nZ C i~o�i c ] d r�Zj`nfk}�_ C _ Zj] z `nfgZ\] d o r � ]e_�r~fkh z ] � [kr�fk`u_ z _ �
�-fk]#r d ]er���[k] d ]�_av � [>r�f r ckc^d i{r � [ z r C3B ]8v;_a]Uh `b_�Zji ckd iSmD`uhW]�r ckc^t ` � r�Zj`ui�fk_)��`nZ\[>` z r�}{]e_ � d ]er~h� i~f t C ��i�o
Z\[^]e` d iS��f c r�}~]�IZ+r B t ]e_e�W��[^` � [ � r~f B ] ckd iSmD`uh^]eh ��`nZ7[ z `nfk` z r t ]�� c ]efk_a] � � [^`u_9�$i~v t h�r tnt iS� r ckc^t ` � r�Z\`ui~fk_$Zji
c i�Z7]/f{Z7`ur tut C _ � [^]ehWv t ]�Zj[^]/` d r � Z\`umD`yZ C `nf r z r~f^f^] d Z\[kr�Z d ]UhWv � ]U_Lh^] t r C _ hWvk]9Zji c r�}~`uf^}�r � Z\`umg`nZ C � Y c;c^t ` � rSZj`ui�fk_
� i~v t h v;_a])_av � [,`nf^owi daz r�Z\`ui~f Zji8r{hWmD`u_a]�Zj[^]�i c ] d r�Z\`uf^}8_ C _ Zj] z i�o Z7[^]e` d `nfgZj] d ]U_ Z9`uf � ] d Z+r�`uf c r~}�]e_$i�o z ] z i d C
`nf r�h^m�r�f � ],`uo-Zj[k]/_\] c r�}�]U_�r d ]fki�Z�`uf � i d ] z ] z i d C r�f;h � i{v t h�rSm�i{`uh Z\i~v � [;`nfk} Z7[^i~_\] c r~}�]e_#v^fgZ7` t Zj[^] C[krUm�] B ]�]/f c r�}~]ehP`uf � � v � [ r#Zj] � [kf^` |~v^] �$i�v t h B ]�i�oL`uf{Zj] d ]e_aZ-Zji � d `nZ\] d _�i~o }{r d B r�}{] � i tut ] � Zji d _/� c ] d _\`u_aZ\]efgZ
_ Z7i d r�}~]@_ C _aZ\] z _e��h^`u_aZ d ` B vWZj]ehs_ [kr d ]eh z ] z i d C _ C _ Zj] z _�r�f�h>vk_ ] d  t ]em�] t Z\[ d ]er�h^`nf;} c r � ��r�}�]U_/����[k` � [ � i~v t h
_ � [^]UhWv t ]Pr c^c^t ` � r�Zj`ni�f r � Z\`umD`yZ C Z7i rem{i~`bh B t i � �D`nf^}>Zj[k]3r c^c^t ` � r�Zj`ni{f ��[k` t ]P`yZ ��r�`nZj_#oIi d Zj[^] � i z#ckt ]/Z\`ui~f i�o
c r�}~`uf^}@r � Zj`umD`yZ C �

� � � ��� � � �;2��� "9c_ �0��`ba� 4����� �;9;��� ��� � ���5 <� � �
p ] ��t r�` z Z7[krSZ���] � i�v t h>` z�c^t ] z ]ef{Z0Zj[^] � � � �VU _\`n}{fkr t _ `nfgZj] d oIr � ]�i�f>Zji c i�o � � �f@ � ��i�� ]/m{] d �.v^fgZ\` t ��]

� +



r � Zjvkr tut C h^]�m{] t i c _av � [Pr t ` B d r d C �$] � r�f^f^i~Z B ] � ] d Zjr�`uf,Zj[kr�Z�Z\[k`b_ � r�f B ]�hWi{f^] ��`yZj[,Zj[^]0]��^r � Z-`nfgZj] d oIr � ]�r�_
hW]e_ ��d ` B ]eh`uf � [;r c Zj] d � � _\i z ] z `nf;i d r~h � vk_ Z z ]�fgZ7_ z r C�B ]0f^] � ]e_\_\r d C �
�-f � ]P_av � [ r t ` B d r d C [kr{_ B ]e]/f � i z�c^t ]�Z7]/h � `yZ@� i{v t h B ],`ufgZ\] d ]U_ Zj`nf^} Z\i d ]  ]��^r z `nfk]�Zj[^]Pm{` r B ` t `yZ C i~o�Z\[k]
� � � �VU _a`u}�fkr t _�Y � �+� p [^` t ] � � �i@ `b_�hW]e_\`u}~f^]UhsZ\i r�h^h d ]U_a_#`nfk]�� � `u]/f � `n]U_#`nf�Zj[^] � � � �VU _\`n}�f�r t _ B `nfkr d C
`nf{Zj] d o r � ]P�$]P[�rem~]3f^i�Z � i{f � ] d f^]Uh i�v d _a] t m�]U_���`yZ7[ c^d iSmD`bhW`nfk} r~f"]/r~_ C Z\i v�_ ] c^d i~} d r z@z ] d `ufgZ\] d o r � ] � � o
� ]�[krUm{] r c^c;t ` � rSZj`ni{fk_�Zj[kr�Z d ] t C i~fPZ\[k] � � �i@ B `nfkr d C `nfgZj] d o r � ]{�k��[^` t ]�r tut iS��`uf^} c^d i�} d r z�z ] d _�Z\i,hW]/m�] t i c
r c^c^t ` � r�Zj`ni{fk_ � i~fWowi daz `uf^}0Z\i Z\[^] � � � �VU _a`u}~fkr t _�Y � � �IZ d r�fk_ t rSZj`uf^} B ]/Z � ]/]ef@Z\[k]-Z ��i�mD`ur Z7[^] � i z�c r�Z\` B ` t `uZ C 
t r C ] d t ` B d r d C ���9�$] z r C�B ] r B t ]PZji _a]e] z ig_ Z i~o�Z7[^] c ] d owi d\z r~f � ]3` z�ckd iUm{] z ]/fgZ7_ _a]e]/f BDC r c;c^t ` � rSZj`ui�fk_
Z\[krSZv;_a] Z\[k] d rU� � � �f@ Y � �+� � v � [ r t ` B d r d C z r C r tut iS� r c^ckt ` � r�Z\`ui~fk_�� d `nZaZj]/f vk_\`uf^} � � � �VU _a`u}~f;r t _
r�fkh c^d i�} d r z�z ] d oIr z ` t `br d ��`yZj[ � � � �VU _a`u}~f;r t _ � B v^Z�fki�Z � � �f@��9Zji Z7r���]#r�hWm�r�fgZjr~}�] i~o _ai z ]8i�o � � �f@ � _
ow]erSZ7v d ]U_ �

l �



� � � � � � ��	 � � ���

o * p �.`nfgv � z r~f c r�}~]U_�owi d B(���"n"F5G��5M7� H � J �
o � p �.`nfgv � z r~f c r�}~]U_�owi d B(����
<DNG ��
,� H � J �
o � p � � � ���Wi��{] d fk] t � c ] d r�Z\`uf^} � C _aZ\] z � d i �a] � Z � [{Z\Z c u rIr ����� � c hWi~_ � tb� _ � z `nZ � ]ehWv r ]��Wi rW�
o �9p c [k[{Z\Z c h[^i z ] c r~}�] � [gZaZ c u rIr ����� � �er B^B i � fk]�Z r c [^[gZaZ c h �
o � p � i t r d `b_sj z r~f c r�}~]U_�owi d K4M?E:E�H��:S4J �
o lMp � i t r d `b_sj z r~f c r�}~]U_�owi d B(� �:G��	m�D,S 5 n���G H � 
�J �
o P p � `u}�fkr t h d `nm{]/f �7r � �IZ\[ d ]/r{h �+� t `ufDv��  ��] d fk] t z r�` t `uf^} t `u_ ZU� ��iSm�] z B ] d * +N+�+^�
o j p Y � p � Y ckc ] t � � � ��� � tnt `u_e�Wr�fkhLY � �.` � � ]er t  � ` z ] � i�f � v dad ]�fgZ � i tut ] � Z\`ui~f�i~f � Z\i � � � v t Zj` c^d i � ]e_j_ i d _ � � f�� 5_%9QW �F�7NI!-D=K",*%('1)+�G�	��
������� ��� ����� ����
 %9DR'R�/5H�RD W �b%"D � 57%_K\5H�"#C#3!-DLK � �"D=KI]X��K=���C�/,F! KIDE�9D6N��0#14�?Z�/#^�>D.)B�I)J!B%9D �
c r�}~]e_ *N* � ���^� �{v^f^] * + j�j �

o +Mp h r�v d rUm � r�f^}gr8r�f;h��{]�� ] d C � �D� i�}~v t � �^� r t r B t ] Y)] d f^] t � ] d owi daz r�f � ]�owi d � fgZj] d f^]�Z � ] d m�] d _�l�f;hW] d � ]er t `b_aZ\` �
�.i~r~h^_ � � f � 57% W �F�FNI!-D=K", %H'b)-�.�"!#�%$��&�('*)�+,+,�-�*DGD�].�9?��G� W ��D.! W �"?�
P%9D�'/�/57�>D W � � * +N+ j �

o * � p h r�v d rUm � r�f^}{rW� �{]�� d ] C � �S� i�}{v t ��r�f;h � ]+Zj] d @ d vk_ � [^] t � Y �W� r t r B t ] r�fkh � � c^t ` � `yZ �Lm�]ef{Z�@�] t `um�] d C � ] � [kr~f^`b_ z
owi d l�� �VU#� � f � 57% W �F�FNI!-D=K", %H'b)-�.�"!#��$.�&�('*)�+,+,+-�*DGD�].�9?��G� W ��D.! W �"?�
P%9D�'/�>5H�>D W � � * +,+,+W�

o *,* p ��� � r d owi d h � Y � � ]e_aZjrUm d ig_/� Y � ��d r{h t ] C � r�fkh �s� � � � d iUm{] tut r � � [kr�f^}{]e_ `nf p ] B � t `n]ef~Z�Y �/� ]e_j_ � rSZaZ7] d fk_Ou
� [kr d r � Z\] d `b_ Zj` � _@r�fkh � r � [k`uf^} � z�ckt ` � rSZ\`ui~fk_ �0/E%I50?ZN1/a!JNI�2/E��<43��I4�� W ![�9?��0,_,0].� %ID5
��.�"57� W )2�/50!76��")[!J%ID �"D`N� �>5$'>%"50#T�"D W ��$ 8M�I?@].�9)B!J%ID �;�?u * � � ��jW� * +,+�+k�

o * � p � � � ] d f^] d _  � ]e]~� �0� � r�` tut r�`nv.�^Y � �.v^i�Z7i�f^]/f.� � � ��� �-`u] t _a]{�^r�fkhY � � ] ��d ]+Z � � [;]�p i d\t h  p `uhW] p ] B �8
P%9#C#3]LQD�! W �")[!J%IDX,&�9
:� � �:P �cj ��u P l � j~�^�kY-vk}~vk_ Z * +�+ �^�
o * � p �s� � � � d i�m�] tnt r^� ����� d r~f^}�`ui{_ i;��r�fkh �s� ��r dj� [^i t  � r t Z\] d � � i{f^f^] � Z\`ui~f �k� [^]ehWv t `uf^} `uf p ] B � ] d m~] d _ � � f

� 5_% W �F�FN9!$D\KI,1%7'�)-�.�8)�+,+�+;!<��$��=�('>�.A"#14.%M,0!$]L#�%9D?�0D.)S�/50D`�/)1�G� W �XD6%9?+%7KI!J�>,1�"D`N@�6AM,F)S�R# , � � i�v t hW] d � � i t i d r�hWik�
� � Zji B ] d * +�+,+W�

o * �9p @)rU�-_ai{f �0� � f^} t ] d �;�`�G�&$.AL%CB\�>50D6�>?.D�4.�>57�9)B!-D=K?�GAM,0)S�>#E�;5 W ��!-)2� W )J]X5_��� � [(@GZj[^]e_\`b_/� � r~_\_jr � [gv;_ ]/Z\Z7_ � fk_ Zj`yZ7vWZj]
i�o � ] � [^f^i t i~} C � * +�+ j �

o * � p @)rU�-_ai{f �0� � fk} t ] d � �s� � d r�fk_kY0r�_j_a[kig]e� � r�f;h �gr z ]/_�� � � iDi t ] � d � � �Wi~�~] d f^] t u�Y-f � c ] d rSZ7`uf^} � C _aZ\] z Y d 
� [^`nZj] � Zjv d ]�o i d Y c^c^t ` � r�Z\`ui~f  � ]em~] t � ]/_\i~v d\� ] � r�fkr�}~] z ]ef{Z � � fF� 57% W �F�FN9!JD\KI,*%('c)$���8)HG9)$�I��
���6A9#c4.%",F!-]X#�%"DD�4��R5H�I)J!$DLKI�.AM,0)2�/#3, � 50!$D W ! 46?+�0,-JK�#D�� � � +HG4L � c r�}{]e_�� �"* � � lNl � � i ckc ] d � i~v^fgZjr~`nf � ]U_ i d ZU� � i t i d r~h^i^�"@�] � ] z 
B ] d * +�+ � �

o * lMp��0� � `n] t h^`nf^}k� � � h)]/ZaZ C _�� � ��� i~}~v t � � � � d C _aZ C � � � ��� r~_\`nfgZj] d � �q� �.]er � [.��r~fkh � � � ] d fk] d _  �.]/] � � ]/|gv^]e_aZ � i d
� i z�z ]/fgZ+_-� l * l u � C c ] d Z\]��gZ � d r�fk_aow] d � d i~Z\i � i t � � � � � * � * � �{v^f^] * +N+�+^�

o *�P p � �k�s� ��r d Z �?/ !JDNM�OP�GAM,0)B�R# � 5H%FK"5_�9#C#3!-DLK�� Y�h^hW`b_ai{fp>]e_ t C � i{f^} z r�f � * +,+ P �

l *



o * j p � � � � �-v.� �+� � C rSZjr t ` � r�fkh @ � � � �W� [ z `uhWZ � � ]er{_ v d `nfk} Z\[;] � z�c r � Z)i~o �Lm�]efgZ @�`u_ c r�Z � [k`uf^},r�fkh � i�f � v djd ]ef � C
� iWhW] t _ i�f@p ] B � ] d m�] d � ] d owi djz r�f � ])��m~] d ��`u}�[� �Dc ]/]/h��-]�Z ��i d �g_ � � f�� 57% W �F�_N"!$D\K",:%('1)-�.��OID`N�� $�$ $>� ?Z%I<F�I?�/D�)S�>50D6�>)=
P%"DR'/�>57�>D W � � �-iSm~] z B ] d * +,+ P �

o * +Mp�� ` � [;r d h � � �-vkhk_ai�f.� � � � tut `ni~Ze� � �W� i{_\_/� � � � v B d r z i~f^] C �Wr�fkh,p � psr�_a[ B v d f � � C ��t ]e_�Z\i � ] � C �+t ]�u h r d B r�}~]
� i tut ] � Zj`ni{f i�f Z7[^] � Y  l �^� � f �0D�)2�/50D`�9)B!J%"D6�"?=�GA9#14�%9,F!J]=# %ID � �>#T%"50A � �9D`�>K=�R#T�>D�) � � `uf^f^]er c i t `b_e� � ���
� � Zji B ] d �~���~� �

o ��� p � f{Zj] t � i d\c i d rSZj`ui�f ���0D.)S�>?��c5 W ��!-)S� W )J]X57� ��%H'F)BOP�95_�����>8"�/?Z%F4G�/5 � , � �ID�].�"? 3��.%"? ]=#^� O��.�/DX,0)B50] W )B!J%"D-���/)��c�B'/�>57�>D W � �* +N+�+^�
o � * p Y�fkh d ]/� �{i~_a] C �D]eh^`yZji d �&�c%-�6%I?Z%-O��C�����=�*]L)$��%I50! 6��_N���]L![N\�b)2%��.�>5F,0!J%"D"Oq%H'*)-�.���G!-DLK"?Y��! �&�(' �"4.� W ! d W �I)J!B%9Dk�

� [^]P� c ]ef h d i~v c � � r C * +�+ P � � f �+t vkhW]e_	l � � � �VU � ]Ur t Z\` z ]�n r�f;h�l � � � �VU � [ d ]er~hk_Hn BDC Y � h)i d hWi{f � � �h)��`uf^f � � � � B t `nfk}~] d �kr�fkh ��� � d `ufkh t ]��kr{_ � [kr c Zj] d _ + r�fkh * � �
o �~� p � ]/f �.r~v d `u]�r�fkh � ]�Z7] d ��r�v d `n] � �P4G� W �.���T�������3�[d D�!J)J!$89� � ]X!JN=��� � � � ]/` tut C r�fkhY�_\_ai � `urSZ7]e_/� � ] B d vkr d C * +N+�+^�
o � � p Y � � `Lr�fkh �q� ��vkh^r�� �#� ] z i d C � i�[^] d ]ef � ]#`uf � [;r d ]Uh v ` d Z\v;r t � ] z i d C � C _aZ\] z _ �I�9
:� �X5_�9D�,>� W )B!J%"D.,T%"D
 %9#14�]=)2�>58�GAM,0)B�R# , � P � � �Ou � � * � � � + � �-i�m�] z B ] d * + j +W�
o � �9p � r d _\[kr tut Y)` d � � � Y vk_\` � �;��Y ]/`nZ\[ � i~_aZ\` � �;r~fkh � ` � [kr�] t � � Y r d ] t _ � �6�G���3�/,0!ZK"D �9D`N9�/#c4`?Y�>#T�>D.)S�")[![%9D %H';)-�.�

� e �
	 �%��D�4.�R5H�")[!$D\K �GAM,0)2�/##� Y�h^h^`u_\i~fp ]e_ t ] C � v B t `b_a[k`nf^} � i z#c r�f C � * +N+�l^�
o � � p @ �g� i{_ B ] d }~] d r~fkh � � ��`uf � X?G:G:K"D 
� �Y � igi t owi d � ]er~_av d `nf^}8p ] B  � ] d m~] d � ] d owi daz r�f � ] � � f �%������$ ����� 
:�/E%95 B9,7�.%F4 %IDF�0DG)B�>50D6�>) �6�>508"�/5 � �/5$'>%"50#T�"D W � � �~vkf^] * +�+ j �
o � lMp �~]�o � ig_a��r�f ��] d � Z\[gZ\Z c h � [gZaZ c u r\r ����� � r ��z ] � � i z r _\i�owZ �$r d ] r Z\[gZ\Z c h �
o � P p ��` � � � d i�m�i{_�r�f;h � [Dv � � � ]em�] d � �^� r t r B t ]���]�Z ��i d � �7r �6`nf � `ufDv�� � � f � 57% W �F�_N"!$D\KI,a%H' !#��$.�&�('��1D.D.]��I?�G� W �XD.! W �"? 
i%ID>'>�>57�>D W � � �~v^fk] ���~��� � � � � � � �VU Z d r � � �
o ��j p ��`n] t _ � d iSm~i{_/� � [gv � � � ]em�] d �;r~fkh � Z\] c [^]ef � � ]/]UhW`u] � Y�fkr t C �/`uf^}�Z7[^]8��m�] djt i~r~h � ]/[krUmD`ui d i�oLr � ` z�ckt ]0p ] B 
� ] d m{] d � � ] � [^fk` � r t;d ] c i d ZU� � ]�fgZj] d owi d � fWowi d\z r�Z\`ui~f � ] � [^f;i t i~} C � fgZ\]/} d r�Z\`ui�f.�gl�f^`um�] d _\`yZ$i�o � ` � [^`n}{r�f �DY-v^}{vk_aZ
���{��� �

o � +Mp p � � ` � [;r d h � Zj]/m�]efk_ �I! ���(' � �R)JOP%I5 B � 57%7KI57�"#3#C!$D\K �^m~i t v z ] * � � d ]/f{Z7` � ]���r tnt � � � �;��f;h�]UhW`uZ\`ui�f.� * +�+ j �
o � � p � � � [^]e�g��rSZ7[ r~fkh � � � ]em C � ��r d hW�9r d ]>r~fkh � i~o Z ��r d ] � v c^c i d ZoIi d ��� � `u]/fgZ���� � ] c Zj`ui�f ��r�f�h t `nf^} � � f� 5_% W �F�FN9!$D\KI,^%('C)-�.��9)-�"�/D.)S�/50D`�")[![%9D`�9?	
 %"DR'>�/5_�/D W �q%"D;�15 W �X!-)2� W )B]L57�I�G]�4I4.%"50)�'/%I5 � 5H%FK"5H�I#C#3!-DLK � �ID\K\]��RK=�/, �
� � Zji B ] d * +�+ �^�

o �"* p � � v ] d Z � p d `yZj`nf^} �^� r t r B t ] Y c^c^t ` � r�Z\`ui~f;_ owi d p `ufkhWi��-_ � � � [gZaZ c u r\r �9��� � z ` �/d i{_ai�o Z � � i z r ��`uf � �~hW]/m r B r{_a] r � � Y �.Y � � � � � �9� �
* +N+ � �

o � � p ��� �0� p ` t _\i�f r�f;h � � v � Y r��D��r�h � � i�`uf{Zj] d,� ��` � � t `nf^} r�Z � r�}~] � r~v t Z � ` z ],u � � � `u]/f{Z t C r�fkh � i z�c r�Zj` B t C
� v c^c i d Z7`nfk} �-v^}~]	Y�hkh d ]U_\_ �Dc r � ]/_ i{f � Zjr~fkh^r d h �)r d h^�$r d ] � � f � 5H% W �F�_NI!-D=K",	%H' )$��� )�+,+�O �/D�)S�>50D6�")[!J%IDG�I?/E%95 B9,7�.%F4 %ID Dc<��>� W )&D�50![�>D.)B�I)J!B%9D	!-D D�4.�>57�")[!$D\K �GAM,0)2�/#3, � c r�}{]e_ � l � � �?P�P � � ] c Z7] z B ] d * +�+ � �

o � � p�� i B ] d Z p � p `b_af^`u]/�-_\�g` � � � Y i�fgZ\i�Zj[kr�f;r�_\_\`b_/�Dr�fkh � ` � [kr~] t � � �W� i�ZaZ � �^� [^]eh^v t ] d � i�f;_ � `ni{vk_ � C f � [ d i�f^` �/r�Z\`ui~f �� 
� �X5_�9D�,>� W )B!J%"D�, %ID 
 %I#c4`]X)B�>58�GAM,0)S�>#3, � � ] B d vkr d C * +,+ P �

l �


