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

!#"
$&%('*),+.-/'10�23+

465 !87:9<;=;?>A@B;?CD;?E�>GFH>AI�JLKM;=7:>AN#;�CLO,P&QR>TSA;=K=9RSUJLQVP&N�WL9XN�>A>TK=9RN�WYJLN�@[Z�C\7YI 5 ;?>AK 4 ST9R>TN�SA>
9RNBI�JLKM;=9]JLQ^O 5 QR_�QRQX7Y>TN#;`C(Oa;=E�>bK=>Tc 5 9RK=>A7:>AN�;=deOfC\K`;?E�>b@�>AW\K=>A>gC(O

h JLd�;?>TK�CLO�P&N�W\9RN�>T>AK=9XN8WY9RNiZ�C\7:I 5 ;?>AK 4 ST9X>AN�ST>GJLN8@[P&N�W\9RN�>T>AK=9RN�W

Jj;e;?E�>

hik 4�4 k Z`lnm 4 Ppoeo 4/q�rn4 o q o�mso�Putwvxo�P�Z`l r twy tbzH{

4 >TI6;?>T7�!^>AKH|L}L}8~

S� h J(d=d?J(S�E 5 d=>A;M;?d q N�dM;=9R; 5 ;?>bCLOaoa>AS�E�N�C\QRC\WL"i|L}\}6~\� k QRQ�K=9RW\E#;?deKM>Td=>AKM�L>T@��

k 5 ;?E�C\K��T�A�T�A�T�T���T�A�T�A�T�T�A�T�A�T�T�A�A�A�T�A�T�T�A�T�A�T�T�A�T���T�A�T�T�A�T�A�T�T�A�T�A�A�A�T�T�A�T�A�T�T�A�T�A�T���T�T�A�T�A�T�T�A�T�A�T�T���T�A�T�
FH>AI�JLKM;=7:>AN#;�CLO,P&QR>TSA;=K=9RSUJLQVP&N�WL9XN�>A>TK=9RN�WYJLN�@iZ�C\7YI 5 ;=>TK 4 ST9R>TN�SA>

� 4 >AI8;?>A7�!^>AKT�^|L}\}6~

Z�>TK�;?9<_�>T@�!#"��U�A�T���T�A�T�T�A�T�A�T�T�A�T�A�A�A�T�T�A�T�A�T�T�A�T�A�T���T�T�A�T�A�T�T�A�T�A�T�T���T�A�T�A�T�T�A�T�A�T�T�A�A�A�T�A�T�T�A�T�A�T�T�A�T���T�A�
h ��v�K?JLN8ds�bJ\J(d=E�C3>T�

� K=C(Of>Td=dMC\K�CLO&Z�CL7:I 5 ;?>TK 4 SA9X>AN�ST>GJLN�@iP&N�W\9RN�>T>AK=9XN8W
oeE�>Ad=9Xd 465 I1>TK��39Xd=CLK

Z�>TK�;?9<_�>T@�!#"��U�A�T���T�A�T�T�A�T�A�T�T�A�T�A�A�A�T�T�A�T�A�T�T�A�T�A�T���T�T�A�T�A�T�T�A�T�A�T�T���T�A�T�A�T�T�A�T�A�T�T�A�A�A�T�A�T�T�A�T�A�T�T�A�T���T�A�
� CL!^>AKM;�ow� h C\KMK=9Rd

k dMd=9RdM;�J(N�; � K=C(Of>Td=dMC\K�CLO&Z�CL7:I 5 ;?>TK 4 SA9X>AN�ST>GJLN�@iP&N�W\9RN�>T>AK=9XN8W
oeE�>Ad=9Xd 465 I1>TK��39Xd=CLK

k SAST>AI8;?>A@[!#"G�U�T�A�T�T�A�T�A�T�T�A�T���T�A�T�T�A�T�A�T�T�A�T���T�A�T�T�A�T�A�T�T�A�T�A�A�A�T�T�A�T�A�T�T�A�T�A�T���T�T�A�T�A�T�T�A�T�A�T�T���T�A�T�A�T�T�
k K�;?E 5 KsZn� 4 7Y9R;=E

Z�E�J(9XK=7:JLN��8FH>TI�J(KM;?7Y>TN#;nZ�C\7Y7:9<;=;=>T>HC\NizwK?JL@ 5 J(;?> 4 ; 5 @�>AN#;?d



�



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

v�K=JLN��BFwJ(!^>A�

 "!$#�%'&)(*(*+-,.(*/'(10$+324+65�7981(1%:+-;<(=/�>@?BA)+-CD(*8E&)C67�AF?G;$H&);$+6+68E&I;$H:7�;�,KJL/%:5�!�(*+684 "C6&M+-;�CD+
/;KNO P+65�(*+-%Q#�+68SR �9T�T$U R�&);.5V7981(1&)7�AW>X!�AMY�A)AI%:+-;Z(G/�>@(10$+

81+-[<!�&M81+-%:+-;<(1\	>]/�8^(10$+3,$+6H�81+6+_/�>
` 7�\*(*+684/�>@?B;$H&);�+6+68E&);$H:&);KJL/%'5�!$(*+68a "C6&M+-;�CD+_7�;�,b?B;�H&);$+6+68E&);�H

�dcG����
�feP�
g 0$+bJL/P/�5�+68h79(1&Mi�+Oj@&)AM+. PkP\1(*+-%mlnJojp �q3&)\_7r;$+6st5W+6+68*un(*/9un5W+6+68Q81+-7�,$un/;�AMkv\*(*/�8E79H�+b\*k"\*(*+-%w(10�79(
5�81/�iP&I,$+-\	5�81/�ix79#VAM+3H!�798E7�;<(*+6+-\4>y/�8a(10$+_+6zOC6&M+-;�CDk�R�8E/�#�!�\*(1;$+-\E\6R�7�;�,{AM/7�,"un#�7�A)7�;�CD+3/�>�Y�AM+3\*(*/�8h79H�+
7�;�,|81+6(*8E&M+6i97�A�}vJojp ~,$/P+-\Q(10�&)\3sa&M(10|7rCD/%:5�A)+6(*+-AMk~,$+-CD+-;<(*8E7�A)&M�6+-,�798ECE0�&M(*+-CD(1!$81+.(10�79(�C67�;�\1C67�AM+
(*/.A)7981H�+Q\1kP\*(*+-%�\6}4Jojp b\1+681i�+68E\45�81/�iP&),�+_7�,�&I\*(*8E&M#�!�(*+-,b0�7�\10{(179#�AM+�lX2��47�\10Vq^>y/�84#�AM/"C1�b\*(*/�8h79H�+�}
Jojp KC6A)&M+-;<(1\4&I;Z(*+6815�81+6(a2��47�\10r#�AM/"C1�"\a7�\�7OY�AM+Q\1kP\*(*+-%�}�2��47�\10d,�&)\*(*8h&M#�!$(*+-\^7�;�,{C67�Ch0$+-\�#�AM/"C1�"\
79(=7:YV;$+�H�8E7�;P!�A)798E&M(�kO(*/O7�CE0�&M+6i�+�AM/7�,b#�7�AI7�;�CD+�R�!�\*+-\=81+65�A)&)C679(1&)/;O>]/�8=8E/�#�!�\*(1;$+-\E\6R$7�;�,�,$+-CD81+-7�\1+-\
A)79(*+-;�CDkOs=&M(10.\*+681i�+68a\*+-AM+-CD(1&M/;f}p2��47�\10.Y�;�,�\G#VAM/PCE�P\o!�\E&);$H�(10$+_Jo0$/�8E,.AM/"C679(1&M/;.5�81/�(*/"CD/A�R"s=0�&ICE0
/�5W+68E79(*+-\L&);:(1&)%:+^A)/�H798E&M(10�%'&IC	&);:(10$+4;<!�%Q#W+68�/�>F\*+681i�+68E\G7�;�,'8E+-[<!�&)81+-\�AM/�H798E&M(10�%'&)C	\*(179(*+�79(B+-7�Ch0
;$/",$+�}

Jojp �&)\	&I%:5�AM+-%:+-;<(*+-,.!�\1&);�H�(10�+Q "jp OY�AM+�\*kP\1(*+-%�(*/</A)�P&M(^7�;�,.8E!�;�\L/;�%'7�;<kO�4�a����/�5W+68E79(�u
&);$H.\*k"\*(*+-%'\�&);�C6A)!�,�&);�H'��&);P!"�WRF��5�+-;��	 $2QR�7�;�,vj$81+6+-�^ "2�}F?p�P5W+68E&M+-;�CD+Q/;v7�HAM/�#�7�AIAMk�,$+65�AM/�k�+-,
5�81/�(*/�(�k<5W+^\10�/Ss=\@(10�79(BJojp �,$+-AI&Mi�+68E\@,�79(174(*/3C6A)&M+-;<(1\�7�\@>]7�\1(p7�\�j g=� }<Jo/;Z(*81/AIAM+-,_(*+-\1(1\p\10$/�s�(10�79(
Jojp �&)\�79#�A)+L(*/�8E/!$(*+^[<!�+68E&M+-\@&);:7�\1C67�A)79#VAM+osL7Sk�}pj$/�8p+D�$7�%:5�AM+�RZ&I;Q+D�"5W+68E&)%:+-;<(1\@s=&M(10�7�\*k"\*(*+-%�/�>
� R T��� \*+68Ei�+68E\6R$AM/P/��P&);�H�!$5b7�#�AM/"C1��/�>�,�79(17:&);<i�/AMi�+-\	CD/;<(17�CD(1&);$H:/;�A)k�\*+6i�+-;b\*+681i�+68h\6}p��;OH�+-;�+68E7�A�R
7�AM/�H798E&M(10�%�&)C3;P!�%_#W+68a/�>B\*+681i�+68E\4%�!�\*(=#W+�CD/;Z(17�CD(*+-,v(*/�81/!$(*+�7�[P!$+681k�}� P+681i�+68E\47981+�7�A)\*/�79#�AM+
(*/:�*/&);|7�;�,~AM+-7Si�+O(10$+�\*k"\*(*+-%�+6z�C6&)+-;Z(1AMk�} g +-\*(1\�,$+-%:/;�\*(*8h79(*+O;$+-798EA)kr5W+681>]+-CD(381/�#V!�\*(1;$+-\1\Q7�;�,
!�;�&I%:5�7�&M81+-,O5W+681>]/�8E%'7�;�CD+�+6i�+-;Ks=0$+-;b7�\=%�7�;Zk.7�\=0�7�A)>�(10$+_\1+681i�+68E\	>X7�&)A�}

g 0$+-\E&)\= "!$5W+681i"&)\*/�8-� ` }�j$8E7�;�\=�37�7�\10$/P+6�
g &M(1A)+�� � 81/�>]+-\1\*/�8^/�>pJL/%:5V!$(*+684 "C6&M+-;�CD+37�;�,�?B;�H&);$+6+68E&);�H

g 0$+-\E&)\= "!$5W+681i"&)\*/�8-�@�^/�#W+681( g } ` /�818h&)\
g &M(1A)+��p a\1\E&)\*(17�;<( � 81/�>]+-\1\*/�8^/�>BJL/%'5�!$(*+68a "C6&M+-;�CD+37�;�,�?B;�H&);$+6+68E&);�H

¡



�



�������H��� ���	��
�� ���`8�

g 0�&I\^(10$+-\1&I\4&I\=(10$+�81+-\1!�AM(=/�>W�*/&);<(asL/�81��sa&M(10{j�8E7�;�\��37�7�\10$/P+6��RF�^/�#W+681( ` /�818h&)\6RW247SiP&I,r�_7981H�+68
7�;�, ��/;� P(*/&)C67"} ` /\*(�/�>	s=0�79(�&)\35�8E+-\*+-;Z(*+-,�0$+681+�&)\_7�AI\*/{,$+-\ECD8E&M#W+-,~&);��� &),�+O a81+-7d "(*/�8E79H�+
s=&M(10KJ	j� ���5�!$#�A)&I\10$+-,�&);.(10$+35�8E/PCD+6+-,�&I;$H\o/�>� ��3 � �9T�T$U }

��7�% +-\*5W+-C6&)7�A)AMk3&);�,$+6#�(*+-,Q(*/3j$8E7�;�\@>]/�8p0�&)\�7�,$i"&)CD+�R\1!$5�5W/�81(6R�7�;�,FR79#�/�i�+^7�;�,�#W+6k�/;�,�(10$+	C67�A)A
/�>p7�,$i"&)\*+68-RV0�&)\^&)%'5�AM+-%:+-;<(179(1&M/;�/�>�(10�+�Jo0$/�8E,K5�81/�(*/"CD/AF/;{s=0�&)Ch0b(10�&)\=sG/�8E��&)\	#�7�\*+-,F}^ aA)\1/'(*/
�^/�#W+681(6R�>]/�8a5�8E/Si"&),�&);$H:(10�+Q&);�&)(1&)7�AF&)%:5W+6(1!�\=7�;�,KCD/;<(1&);P!�&);$HOH!�&),�7�;�CD+_>y/�8�� � A)7�; g 0$8E+6+��'s=0�&ICE0
+6i�+-;<(1!�7�A)AMk�#W+-C67�%:+�Jojp .7�;�,�>y/�8=0�&)\	7�\1\1&)\1(17�;�CD+�s=&M(10b(10�+�5�81+-\*+-;<(179(1&M/;�/�>�(10�&)\o(10�+-\1&)\6}

g 0�&)\osG/�8E�bsG/!�AI,�;$+6i�+68a0�7-i�+QCD/%'+_(*/�>]8E!�&)(1&M/;.s=&M(10$/!�(	(10$+_7�\1\1&I\*(17�;�CD+_/�>�2�7-i"&), ` 79�-&��+681+-\
s=0$/{7�;�\*sL+681+-, CD/!�;<(1AM+-\1\Q[<!�+-\*(1&M/;�\379#W/!$(Q0�&)\�i�+681kv0$+-A)5�>]!�A�!�\*+68*u�AM+6i�+-ApY�AM+�\*k"\*(*+-% >y8E7�%'+6sG/�81�
7�;�,{s=0$/'(17�!�H0Z(�%:+�%:/�81+_(10�7�;K�	+6i�+68�so7�;Z(*+-,r(*/��P;$/�s�79#W/!$(�J�����}a247SiP&I,{7�;�,r��+6i"&);Kj�!�� \
sL/�81�O/;d "jp "�^��7�A)\*/�0�+-7-i"&)AMkO&I;���!$+-;�CD+-,.(10�+3,$+-\1&MH;b/�>pJojp �}

�F7�CE�P;$/�s=AM+-,$H�+=Jo0P!�CE�_�oA)79��+G>]/�8@(10$+G0�+-AM5�>X!�A7�,$i"&)CD+o0$+B5�8E/Si"&),$+-,_7�;�,_(10$+L(10$/!$H0<(�un5�81/�i�/��P&I;$H
7�AM(*+68E;�79(1&Mi�+_\1!$H�H�+-\1(1&M/;�\^0$+�5V!$(	>y/�8E(10b81+6H798E,�&I;$H�(10$+_,$+-\1&)H;./�>pJ	j� W}

 4A)A�/�>�(10�+3%:+-%_#W+68E\L/�> � 23�3 O5�8E/Si"&),$+-,.7:\1!$5�5W/�81(1&)i�+asL/�81�"&);$H:79(1%:/\*5�0�+681+�} g 0�7�;��P\L+-\*5W+Du
C6&)7�A)A)k�(*/3?p8E&)C � +6(*+68E\*/;�s=0�/4so7�\@H�/P/P,�CD/%:5�7�;<k_/;:%'/�81+o(10�7�;�/;$+	A)79(*+	;�&MH0<(�5V795�+68�%'798h79(10$/;f}

g 0�+�24+6>]+-;�\*+: 4,$ix7�;�CD+-,v�^+-\*+-798ECh0 � 8E/x��+-CD(1\3 aH�+-;�CDk�lX2^ 4� �  �q�5�81/Si"&),$+-,r>X!�;�,�&I;$H'>]/�8�(10�&)\
sL/�81��!�;�,$+68^CD/;<(*8E7�CD(4� ���9T�T$U u T�T u U u�� ��¡�¡ }

j@&);�7�AIAMk�R�(*/ ` 7981k�R@s=0�/�5�81/�iP&),�+-,v(10$+O\E!�\*(*+-;�7�;�CD+O(10�79(Q7�AIAM/SsL+-, %:+O(*/{\*+6+O(10�&)\�5�81/x��+-CD(Q(*/
CD/%:5�A)+6(1&M/;�7�;�,fR�;�/�(	/;�AMk�(10�79(6R�#�79��+-\a7'%:+-7�;b/79(1%:+-7�A�8E7�&)\E&);.CD/</��"&M+�}

N



�



� �����������
	

� ��������������������� �
U } U Jojp ��� �JL/P/�5W+68E79(1&Mi�+3j@&)AM+Q Pk"\*(*+-% }�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} �
U } � JL/;<(*8E&M#�!�(1&M/;�\~}_}�}3}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} U6T
U } ¡ g 0$+-\E&)\=�4i�+681i"&M+6s }3}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} U�U

�  "!$#&%'�(!)��*+�,��- �).
� } U �47�%'&);$H'7�;�,K a!$(10�+-;Z(1&)C679(1&)/; }�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} U-¡
� } � � +6+68*un(*/9u � +6+68Q P+-798ECh0b}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} U-¡
� } ¡  4;$/;Zk"%:/!�\4 P(*/�8E79H�+ }�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} U �
� } � � +6+68*un(*/9u � +6+683�a7�\E0��o7�\*+-,r Pk"\*(*+-%'\Q}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} U �
� } N �v+6#~Jo7�CE0$+-\r}3}_}�}3}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} U N

. /0!$1��&2354763!$��6��&!)8 �'9
¡ } U  Pk"\*(*+-%  "(*8E!�CD(1!$81+ }3}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} U�:
¡ } � 24+-\1&MH; ` /�(1&Mi979(1&M/; }3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} U �
¡ } ¡ Jojp � 81/�5W+681(1&M+-\ }�}3}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} �9T

; <>=?�,���A@B%)C3!$� ���
� } U JL/;�\E&)\*(*+-;<(^�a7�\10�&);$H�}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} �"U
� } � g 0$+QJ	0$/�8E,b�F/P/��"!$5K 4AMH�/�8E&M(10�%�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} �"U
� } ¡ �a/P,$+_� 2  4!$(10$+-;<(1&)C679(1&M/; }3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} ��¡

D /0EF%G1�=�@B%)C3!$� �,D
NP} U �^+65VA)&)C679(1&M/; }3}_}�}3}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} � N
NP} � Jo7�Ch0�&);$H }�}3}3}_}�}3}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} ���
NP} ¡ �F/7�,{�o7�A)7�;�CD+ }_}�}3}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} �H:
NP} � I !$/�(17�\_}3}�}3}3}_}�}3}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} � �
NP} N �a5W,�79(*+-\=7�;�,b24+-AM+6(1&M/; }3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} � �

J K�!)�(63!$�FKL!M#&!)�H�(�&�3 �G�
� } U JL/�818E+-CD(1;$+-\1\^/�>@\*+681i�+684\*+-AM+-CD(1&M/; }3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} ¡9T

9 ��NPOQ#&!MNR!M���%'������ .,.
: } U Jo0$/�8h,.� %:5VAM+-%:+-;<(179(1&M/;�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} ¡�¡
: } � 2��a7�\E0���%:5�AM+-%:+-;<(179(1&M/;�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} ¡�¡
: } ¡ JoA)&)+-;Z(	��%:5�AM+-%'+-;Z(179(1&M/; }3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} ¡ N
: } � �4\1&);$HOJojp �}3}3}_}�}3}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} ¡H:

:



� ��� O !$��� NP!$��(%,#  "!$1��?#���1 .,�
�P} U �^+-7�A���&M>]+�}�}3}3}_}�}3}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} ¡��
�P} � JL/;<(*81/A)AM+-,K?��"5�+68h&)%:+-;<(1\ }3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} � �

�P} � } U  P+68Ei�+68� P+-AM+-CD(1&)/;�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} � �

�P} � } � ��/</��"!$5rJL/\1( }�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} � ¡
�P} � } ¡ ��/7�,K�o7�A)7�;�CD+ }�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} � ¡
�P} � } � Jo7�Ch0�&);$H }�}3}3}�}3}3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} ���
�P} � } N  P(*/�8h79H�+� P5�7�CD+QJo/;Z(*81/A~}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} � :
�P} � } � ?���+-CD(a/�>�j�7�&IA)!$81+ }3}_}�}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3}3}�}_}3}3}�}3} � :

� �Q� �(�?��! *+�,��- %,?�5< �3?� # ��1(�����1 D��

�



� �������	��
 �

 �����
��� � � ���B���

?��$&)\*(1&I;$H_5W+6+68*un(*/9un5W+6+68^\*k"\*(*+-%'\�lX\1!�Ch0b7�\	�a795V\*(*+68�� � ��� R���;P!$(*+-A)A)7�� U � � R$7�;�,.j$81+6+-;$+6(�� � � qB,�+-%:/;"u
\*(*8E79(*+.(10$+�#W+-;$+6Y�(1\_/�>=CD/</�5W+68E79(1&)i�+.\1(*/�8E79H�+b7�;�,|\1+681iP&I;$H$} g 0�+-\*+O\*k"\*(*+-%'\�0�7Si�+.(10$+�5W/�(*+-;<(1&)7�A
(*/ #W+�%:/�8E+K7-i97�&)A)79#�A)+�7�;�,�(*/AM+68E79(*+{>]7�!�AM(1\:#W+6(*(*+68�(10�7�; (10$+-&M8�C6AI&M+-;Z(�u�\1+681i�+68OCD/!�;<(*+6815�798E(1\6} ��;
7�,�,�&)(1&M/;fR$5W+6+68*un(*/9un5W+6+68a\*k"\*(*+-%'\=/ ��+68a(10$+_!�;�&)[<!�+�7�,�ix7�;<(179H�+Q/�>@#W+-&);$H'79#VAM+3(*/'(10$+Q0�798E;$+-\1\a&),�AM+
;$+6(�sG/�81�b7�;�,K\*(*/�8E79H�+_8E+-\*/!$8ECD+-\	/�>�A)798EH�+3;<!�%Q#W+68E\o/�>@5�7981(1&)C6&)5�79(1&);$H�\*+681i�+68E\-}

 4CE0�&)+6iP&);�H�(10�+-\*+�#�+-;�+6Y�(1\o81+-[P!�&M81+-\G/Si�+68ECD/%�&);$H�7�;P!�%_#W+68o/�>�,�+-\1&MH;bCE0�7�A)AM+-;$H�+-\6}p  5W+6+68*un(*/9u
5W+6+68	798ECE0�&)(*+-CD(1!$81+3\10$/!�A),�#W+�,$+-CD+-;<(*8E7�A)&M�6+-,.7�;�,b\*k"%'%:+6(*8h&)C=(*/�5�8E+6i�+-;Z(^7�\1%'7�AIA�H�81/!�5b/�>�;$/",$+-\
>]81/% A)&I%'&M(1&);$H�/�i�+68E7�A)A�\*kP\1(*+-% 5W+681>]/�8E%'7�;�CD+a!�;�,$+68B0�&MH0�AM/7�,F}p $&)%'&)A)798hAMk�R9(10$+a\*k"\*(*+-%t\10$/!�AI,';$/�(
5�81+-\1+-;Z(47O\1&I;$HAM+35W/&);<(^/�>�>X7�&)A)!$81+�}= Pk"%'%:+6(*8Ek�7�A)\*/O&I%:5�A)&M+-\o(10�79(4AM/7�,r\10$/!�A),b#W+3sL+-A)A�#V7�A)7�;�CD+-,
7�CD81/\1\=(10$+_7Six7�&)AI79#�AM+�\*+681i�+68E\a&);.5�81/�5W/�81(1&)/;O(*/�(10$+-&M8=79#�&IA)&M(�kO/�8^s=&)AIA)&);$H;$+-\E\B(*/�0�7�;�,�AM+�AM/7�,f}

�v+3+D�"5W+-CD(	(10�79(o5�7981(1&)C6&)5�7�;Z(1\	&I;�7�5W+6+68*un(*/9un5W+6+68=\*k"\*(*+-%�sa&)A)A�#W+�i�/A)!�;<(*+6+68E\	!�\E&);$H�0�798E,$so7981+
7�;�,�;$+6(�sL/�81�"\�(10�79(�798E+�AM+-\E\3sL+-A)AG%�7�;�79H�+-,�7�;�, AM+-\E\_81+-AI&)79#�AM+:(10�7�;�7K(�kP5�&)C67�AL\*+681i�+68:,$+65�AM/�k�+-,
(*/",�7-k�}B  5W+6+68*un(*/9un5W+6+68o\*kP\1(*+-% \10�/!�A),:/�5W+68E79(*+4sG+-AIA�!�;�,$+68B(10$+-\*+�CD/;�,�&M(1&M/;�\6}���;'5V7981(1&)C6!�A)798SR(10$+
\*k"\*(*+-% \10$/!�AI,|\1!�5�5W/�81(o�*/&);|7�;�,�A)+-7-i�+b/�5W+68E79(1&M/;�\Q>]/�8�\1+681i�+68E\�+6z�C6&M+-;<(1AMk 7�\�sL+.+D�P5W+-CD(�(10�79(
5�7981(1&IC6&M5�7�;<(1\os=&)A)A�#W+37�CD(1&Mi�+3>]/�8=81+-AI79(1&Mi�+-AMkO\E0$/�81(	5W+68E&M/",�\L/�>@(1&)%:+�R$/;b(10$+_/�8E,$+68^/�>�/;$+_0$/!�8-}

j@&);�,�&);$H.,$+-\1&M81+-,v,�79(17b&);v7�A)7981H�+'\1kP\*(*+-% %Q!�\1(�#�+:+6zOC6&M+-;Z(���Y�AM+�(*8E7�;�\*>y+68h\�>y8E/%�7.5W+6+68*un(*/9u
5W+6+684\1(*/�8E79H�+�\1kP\*(*+-% \10�/!�A),b#W+_CD/%:5W+6(1&M(1&)i�+Qs=&)(10�5W/&);<(�un(*/9un5�/&I;Z(^(*8h7�;�\*>]+68E\a!�\1&);$H'(10�+Qj g^� /�8
� g^g^� 5�81/�(*/PCD/AI\6}

j@&);�7�AIAMk�R�(10�+L\*k"\*(*+-% \10$/!�A),_%'7�&I;Z(17�&);_(10$+-\*+o5�81/�5W+681(1&)+-\F+6i�+-;�7�\@&M(�H�8E/Ss=\�i�+681k_AI7981H�+�}��=+65W/�81(1\
5�A)7�CD+o(10$+o5W+-79�_;P!�%Q#�+68@/�>V81+6H&)\*(*+681+-,:!�\*+68E\�/�>�(10$+	�4795�\*(*+68p\*k"\*(*+-%�79(�795�5�8E/-�$&)%'79(*+-AMk :xT %�&)A)A)&M/;
7�;�,_(10$+G;P!�%Q#�+68�/�>$7�CD(1&Mi�+L!�\*+68E\�79( U } Na%'&)A)A)&)/;�� : � }� 4;Zk�i"&)79#�A)+p,$+-\1&MH;Q\10$/!�A),3#�+G79#�AM+p(*/�\1!$5�5W/�81(
7'!�\1+68	#�7�\*+3/;b(10�&)\o/�8E,$+68^/�>�%'79H;�&M(1!�,$+�&);b\1&)�6+�}

 "!# � �[�%$G� � �������
	����� ����������� �����38� �

� 0�&)AM+�(10$+:5W+6+68*un(*/9un5W+6+68_\*k"\*(*+-%'\3&I;rCD/%�%:/;~!�\*+:\*/A)i�+'\*/%:+:/�>L(10$+-\*+:5�81/�#VAM+-%'\6Rf;$/;$+'\1/AMi�+-\
7�A)AB/�>^(10$+-%b} g 0�&)\_(10$+-\1&)\Q5�81+-\*+-;<(1\:Jojp l](10$+�JL/P/�5W+68E79(1&Mi�+.j�&IAM+� Pk"\*(*+-%OqhRp7r;$+6s ,$+-\1&MH; (10�79(
%:+6+6(1\�7�A)A�/�>�(10$+-\*+QCh0�7�A)AM+-;�H�+-\6} g sL/O%'7��*/�8�CD/%:5W/;$+-;Z(1\4/�>GJojp �7981+Q5�81+-\*+-;<(*+-,{0$+68E+Q&);{,$+6(17�&)A��
7K,�&)\*(*8E&M#V!$(*+-,d#�AM/"C1�v\*(*/�81+OsG+�C67�A)AB2��47�\10�7�;�,~(10$+bJojp dY�A)+'\*kP\1(*+-%w&M(1\1+-AM>os=0�&)Ch0~!$(1&)A)&)�6+-\�(10$+
2��a7�\E0b#�AM/"C1��\1(*/�81+�} g 0$+_Jo0�/�8E,.,�&)\*(*8E&)#�!$(*+-,�A)/</��"!$5b\*k"\*(*+-% &)\o!�\*+-,�#Pk�2��4 � $� 7�;�,.5�8E/Si"&),$+-\
%'7�;<kK/�>p(10�+�\1kP\*(*+-% � \�,$+-\1&M8E79#VAM+35�81/�5W+681(1&)+-\���Jo0$/�8E,r&)\4,$+-\1CD8E&M#W+-,r&);r,$+6(17�&)A�&);�� ¡ N � }3j@&MH!$81+ U } U
\1!�%�%'798E&M�6+-\o(10$+�Jojp .\*/�>](�so7981+_A)7Sk�+68E&);$H$�

  J	j� 'Y�AM+4\*k"\*(*+-% +D�$&)\*(1\L7�\o7Q\1+6(G/�>F#VAM/PCE�P\L,�&)\1(*8E&M#�!$(*+-,'/Si�+68	(10$+47-i97�&)A)79#�AM+�Jojp '\1+681i�+68E\L#<k
2��a7�\E0f}LJojp �C6A)&M+-;<(	\*/�>](�so7981+_&);<(*+6815�81+6(1\o(10�+3\*(*/�81+-,b#�A)/PCE�P\	7�\	YVAM+�\*kP\1(*+-% ,�79(17:7�;�,b%:+6(17xu�,�79(17

�



��������� 	
������������������������
��� �! �"$#�%$&�%'#�"$(*)�+-,/.�0/(*1�(324+5#�(�67&�%$#�('#� �"$(81924+5#

(':/(;"$#�<>=5 �"'#�%@?�1�.A#B"',C1D&�&�+5=5.�17"'=5,D �(�E
F�G�H�IKJ L�"',D%$#�(NM� 4(@"'%$M4.O"$M�%$#�PQP417"$1R)�+5,�.�0/(
%'#�+-=-S

1D)�+5:DE
T J4UDV/W XY1Z=5 �"�1Z=5 4([%$,DM/"$=- 4\]"$1Z)4+-#^(_M4('#�P`"$,]24 4P

)4+-,/.�0/(�E

7�;�,�5�81+-\1+-;Z(1\:7�;�/�8E,�&I;�7981kv81+-7�,"un/;�AMk Y�A)+Du�\*kP\1(*+-% &I;Z(*+681>X7�CD+.(*/~795�5�A)&IC679(1&M/;�\6} g 0$+.C6A)&M+-;<(�(10�79(
sL+�0�7Si�+:&)%:5�AM+-%'+-;Z(*+-,�7�;�,K5�8E+-\*+-;Z(�0$+681+�!�\*+-\47�;{�4jp {AM/</�5{#�7�C1�{\*+681i�+68	� U-� � (*/�7�C6CD+-\1\�\1(*/�81+-,
,�79(17b7�\�7�Y�AM+�\*k"\*(*+-% %'795�5W+-,d&);<(*/O(10�+'AM/PC67�A@;�7�%'+-\*5�7�CD+�}_� (�&)\�;$/�(�(10$+�/;�AMkKC6AI&M+-;Z(�sL+:CD/!�A),
0�7Si�+�Ch0$/\*+-;r(*/�&I%:5�AM+-%:+-;<(���/;�+�CD/!�AI,K!�\*+Q(10$+ ��+D�"&)#�AM+32��a7�\E0{#VAM/PCE��\*(*/�81+�(*/�&I%:5�AM+-%:+-;<(6R�>]/�8
+D�$7�%:5�AM+�R�7'\1kP\*(*+-% \1&)%'&IA)798L&I;b\*5�&M8E&)(L(*/O�a795�\1(*+68^#�!$(	s=&)(10$/!$(	7'CD+-;<(*8E7�A)&M�6+-,�,�79(179#�7�\*+�}

g 0�+�2��a7�\10 lX,�&I\*(*8E&M#�!�(*+-,v0�7�\10Vq�AI7-k�+68�\*(*/�81+-\�7�;�,~8E+6(*8E&M+6i�+-\�!�;�\*(*8E!�CD(1!$81+-,~,�79(17K#�AM/"C1�"\3>]/�8
(10$+.C6A)&M+-;<(6R�,�&)\*(*8E&)#�!$(*+-\�(10$+�#�AM/"C1�"\Q7�%'/;$H{(10�+O\*+681i�+68h\�7�;�, %'7�&);<(17�&);�\�C67�CE0�+-,�7�;�, 81+65VA)&)C679(*+-,
CD/�5�&M+-\-}p24�47�\10.!�\*+-\^Jo0�/�8E,'(*/:AM/"C679(*+�(10$+4\1+681i�+68E\L81+-\*5W/;�\1&)#�AM+	>]/�8o7Q#�AM/"C1��}p2��a7�\E0�AI7-k�+68E\L#�AM/"C1�
%'7�;�79H�+-%'+-;Z(4/;K(*/�5{/�>�(10$+�J	0$/�8E,�,�&I\*(*8E&M#�!�(*+-,b0�7�\10�>X!�;�CD(1&)/;f}L2��47�\10{5�81/Si"&),$+-\aAM/7�,�#V7�A)7�;�CD+
>]/�8=5W/�5�!�A)798^AI7981H�+_Y�A)+-\	#<kb79818h7�;$H&);$H'(*/�\*5�81+-7�,�(10$+_#�A)/PCE�P\	/�>�+-7�Ch0KYVAM+3/Si�+68�%'7�;<k�\*+681i�+68E\-} g /
#�7�A)7�;�CD+3(10$+_AM/7�,{&)%:5W/\*+-,.#Pk.5�/�5V!�A)798	\1%'7�A)AFY�AM+-\6R�2��47�\10{C67�Ch0$+-\a+-7�CE0{#�AM/"C1�b79(=\*+681i�+68h\=A)&M��+-A)k
(*/~#W+bCD/;�\1!�A)(*+-,�#<k�>X!$(1!$81+KJo0$/�8h,�AM/</��"!$5�\�>]/�8'(10�79('#VAM/PCE�V} 2��47�\10 \1!�5�5W/�81(1\�7�\*kP;�CE0$81/;�/!�\
/�5W+68E79(1&M/;�(*/~7�A)AM/�s >y/�8�5�81+Dun>]+6(1CE0�&);$Hd(*/v,$+-CD81+-7�\*+�,$/�s=;�AM/7�,�A)79(*+-;�CDk�}|2��a7�\E0�81+65�A)&)C679(*+-\�+-7�Ch0
#�AM/"C1�'79(	7�\1%'7�A)A�;P!�%_#W+68G/�>�\*+681i�+68h\6R<(*/�5�8E/Si"&),$+=>X7�!�AM(G(*/AM+68E7�;�CD+�}G24�47�\10�+-;$>]/�8ECD+-\osL+-79��[<!�/�(17�\
/;O(10$+47�%'/!�;Z(L/�>�,�79(17Q+-7�CE0b\1+681i�+68	C67�;O&);9��+-CD(6RP(*/:,$+6(*+68L79#V!�\*+�}pj@&);�7�A)A)k�R<2��a7�\E0�7�AIAM/Ss=\GCD/;Z(*8E/A
/Si�+68O(10$+�;P!�%_#W+68:/�>baDced^fhgji�kBlZmKd^a�mKd�l�5W+68'\*+681i�+68-RL(*/v5�81/�iP&I,$+bCD/;Z(*81/A^/Si�+68O0�/Ss %�!�CE0 ,�79(17~7
\*+681i�+684%Q!�\*(^\*(*/�81+3/;�#�+-0�7�AM>�/�>�/�(10$+68E\6}

g 0�+�Jo0$/�8h,�AM/P/��P!�5O\*k"\*(*+-%t&)%:5�AM+-%'+-;Z(1\G7Q0�7�\E0"u�A)&M��+^/�5W+68E79(1&)/;�(10�79(o%'795�\B>y8E/% #�A)/PCE�'&),$+-;"u
(1&MY�+68h\�(*/�\*+681i�+68h\6}�J	0$/�8E, 7�\1\1&MH;�\O+-7�CE0 \*+681i�+68b7�; &),$+-;<(1&MY�+68O,�8E7-s=; >]81/%m(10$+r\E7�%:+ U-�9T un#V&M(
&),$+-;<(1&MY�+68p\15�7�CD+a7�\B#�AM/"C1��&),$+-;<(1&MY�+68E\6} g 0$+-\1+^&),$+-;<(1&MY�+68E\�C67�;�#�+=(10$/!$H0<(p/�>f7�\p5W/&);<(1\�/;�73C6&)8EC6AM+�}
g 0$+o%'795�5V&);$H=(10�79(pJ	0$/�8E,�&)%:5�AM+-%'+-;Z(1\�(179��+-\p74#�AM/"C1� � \�� 2 7�;�,�k"&M+-A),�\�(10$+o#�AM/"C1� � \nl^gjo�o�mKl�l7p�dhR<(10$+
\*+681i�+68�s=0�/\*+�� 2 %:/\*(�C6AM/\*+-AMk�>]/A)AM/�s=\4(10$+�#�AM/"C1� � \a��2 /;r(10$+:&),�+-;Z(1&MY�+68aC6&M8EC6A)+�} g /.&)%:5�AM+-%'+-;Z(
(10�&)\�%'795�5�&);�H$RoJo0$/�8h,�%'7�&);<(17�&);�\'79(O+-7�CE0 \*+681i�+68O7~(179#�AM+�s=&)(10�&);$>]/�8E%'79(1&M/;�79#W/!$(`q�lXAM/�Hsrvq
/�(10$+68�\*+681i�+68h\6RWs=0$+681+br &)\a(10$+Q(*/�(17�A�;P!�%Q#W+68=/�>B\*+68Ei�+68E\6}�  Jo0$/�8E,rAM/P/��P!�5{\*+-;�,�\a%:+-\E\179H�+-\�(*/
q'lXA)/�Hsrvq4\*+681i�+68E\�(*/KCD/;�\1!�AM(�(10$+-&M8�(179#VAM+-\6}��a\1&I;$HKJo0$/�8E,fR�Jojp rC67�;vYV;�,d,�79(17b+6z�C6&M+-;<(1AMk{+6i�+-;
s=&M(10v7KA)7981H�+�;P!�%Q#�+68�/�>	\*+68Ei�+68E\6R�7�;�,~\*+681i�+68E\QC67�;.�*/&);~7�;�, AM+-7-i�+O(10$+�\*k"\*(*+-% s=&)(10v>y+6s (179#�AM+
!$5f,�79(*+-\6} g /K&)%'5�81/Si�+OJ	0$/�8E,�� \�5W+681>]/�8E%'7�;�CD+:sL+�0�7Si�+O%:/",�&MY�+-,r&)(�(*/�81/!$(*+�[P!$+68E&)+-\�5�81+6>]+681+-;"u
(1&)7�A)A)k3(*/_0$/\*(1\�;�+-7981#<k�&);�(10$+^!�;�,$+68EAMk"&);$H4;$+6(�sL/�81��(*/�5�/A)/�H�k�} �v+^5�81+-\*+-;<(�&);�&M(1&I7�AZ81+-\E!�AM(1\@/�>�(10�/\*+
+D�"5�+68h&)%:+-;<(1\	0$+681+�}

 "!Ot � � ���	���uwvs���� �H�

Jojp .0�7�\^#�+6+-;K&)%:5�AM+-%'+-;Z(*+-,f} g 0�&)\L(10$+-\1&)\	8E+65�/�8E(1\o+D�P5W+68E&)%'+-;Z(17�Af8E+-\1!�AM(1\o>]81/% 7:\1%�7�A)Af&);<(*+68E;�7xu
(1&M/;�7�A�,$+65�AM/�kP%:+-;<(^/�>BJojp b\1+681i�+68E\=7�;�,b>y8E/% 7�A)798EH�+Du�\1C67�AM+_CD/;<(*81/A)AM+-,K(*+-\*(�un#W+-,f} g 0$+-\*+381+-\E!�AM(1\
CD/;$Y�8h%�(10$+3CD/;<(*8E&M#�!$(1&)/;�\o/�>�(10�+�Jojp .,$+-\1&)H;f�

x 7�;�79H�H�81+-\1\1&Mi�+4795�5�81/7�Ch0:(*/_AM/7�,'#�7�A)7�;�CD+	#Pk:\*5�81+-7�,�&I;$HaYVAM+	#�AM/"C1�"\@8E7�;�,$/%�AMk_/�i�+68L\*+68Ei�+68E\��
U6T



x ,�/Ss=;�A)/7�,O5W+681>]/�8E%'7�;�CD+a/;.7�;�� ;<(*+68E;$+6(�unsa&),$+45�81/�(*/�(�kP5W+�,$+65�AM/�kP%:+-;<(	7�\L>]7�\*(	7�\	\*(17�;�,�798E,
j g^� �

x 5�81/Si979#�AM+�+6z�C6&)+-;�CDkb7�;�,.5�81/�ix79#�A)kO>X7�\*(^81+-CD/�i�+681kb(1&)%:+-\=79>y(*+68^>X7�&)A)!�81+ �
x ;�+6(�sL/�81�.5�81/-�$&)%'&)(�k.7-so7981+_81/!�(1&);$H �
x \E&)%:5�AM+�7�AMH�/�8h&M(10�%'\o(*/�7�Ch0�&M+6i�+Q(10$+379#W/Si�+_8E+-\1!�AM(1\6}

Jojp |&)\�;$/�(�k�+6(�&I; /�5W+68E79(1&M/;�7�AG!�\1+�Rp7�;�,�\1!�CE0�!�\1+Os=&IA)ApA)&M��+-A)kv5�81/%:5�(Q81+6Y�;$+-%'+-;Z(1\�(*/v&M(1\
,$+-\1&)H;f}O��;$+:5W/�(*+-;<(1&)7�Ap7981+-7K>y/�8_&I%:5�81/�i�+-%:+-;Z(Q&)\�(10$+�79#�&IA)&M(�k{/�>o(10$+�Jo0$/�8h,vAM/</��"!$5~7�AMH�/�8h&M(10�%
(*/�(*/A)+68E79(*+�%�7�A)&)C6&M/!�\^5�7981(1&)C6&M5V7�;Z(1\	#Pkbi�+68E&M>]k"&);$H:(10$+Q81/!$(1&);$HO&);$>]/�8E%'79(1&M/;b8E+-CD+-&Mi�+-,K>]81/% /�(10$+68
\*+681i�+68h\6}� a;$/�(10�+68B7981+-73(10�79(LJojp �,$/P+-\p;$/�(BC6!$8E81+-;Z(1A)kQ7�,�,$8E+-\1\p&)\�7�;$/;<k"%'&M(�k �<&)(p&)\�+D�"5�+-CD(*+-,'(10�79(
7�;$/;<kP%�&M(�k�R�&)>G;$+6+-,$+-,FRfsG/!�AI,v&)%:5�AM+-%'+-;Z(*+-,d7�\�7b;$+6s \*/�>](�so7981+�AI7-k�+68_79#W/Si�+.Jojp �RW/�835W+68E0�795�\
#Pk�%:/",�&M>]k"&);$H�(10$+_2��a7�\E0�\*k"\*(*+-%b}

 "!�� ��� �
������� ��� 	��s��� �

g 0�&I\_(10$+-\E&)\�#�+6H&I;�\_sa&M(10�7r\E!$81i�+6k~/�>a81+-A)79(*+-,�sL/�81�|&);|(10$+.Y�+-A),|/�>=5W+6+68*un(*/9un5W+6+68'\*(*/�8h79H�+K7�;�,
AM/P/��P!�5 ln P+-CD(1&M/; � qh}� "+-CD(1&M/; ¡ 5�81/Si"&),$+-\_7�;~/Si�+68EiP&M+6st/�>o(10$+.J	j� ~\*k"\*(*+-% 7�;�, +D�P5VA)7�&);�\�0$/�s
(10$+QJo0�/�8E,fR�2��a7�\E0�7�;�,{Jojp �\*/�>](�so7981+�A)7-k�+68E\=&);Z(*+68h7�CD(6}o P+-CD(1&M/; � 5�81+-\*+-;<(1\=7�;b/�i�+681i"&M+6s /�>@(10$+
Jo0$/�8h,vAM/</��"!$5 \1kP\*(*+-% 7�;�,| P+-CD(1&M/;�Nb,�&)\EC6!�\1\*+-\�(10$+O24�47�\10|A)7-k�+68�&);v,$+6(17�&)A�}�� ;| "+-CD(1&M/; � sL+
,�&)\EC6!�\1\F7�;Q+D�P(*+-;�\1&M/;Q(*/=(10$+	Jo0$/�8E,Q\*kP\1(*+-% ,$+6i�+-A)/�5�+-,Q>]/�8�(10�&)\�sG/�8E�V��\*+681i�+68@\*+-AM+-CD(1&M/;f}p P+-CD(1&M/; :
,$+-\1CD8h&M#W+-\B(10$+�&)%'5�AM+-%:+-;<(179(1&M/;�/�>@Jojp O7�;�,�5�81+-\1+-;Z(1\o5�\1+-!�,$/"CD/P,$+4>]/�8o&)(1\	CD/�81+�7�AMH�/�8E&M(10�%�\6} g 0$+
81+-\1!�AM(1\	/�>�+D�"5�+68h&)%:+-;<(1\	s=&M(10�7�;r&)%:5VAM+-%:+-;<(179(1&M/;b/�>BJojp b7981+Q5�81+-\*+-;<(*+-,r&);{ P+-CD(1&M/; �P}	j�&I;�7�A)AMk�R
sL+35�81+-\*+-;<(^CD/;�C6A)!�\1&M/;�\	7�;�,�5�/�(*+-;<(1&)7�Af>X!$(1!$8E+4sL/�81�b&);K P+-CD(1&)/; � }

U�U



U �



� �������	��
 �

� ��������� � � ���

Jojp �so7�\�&);�\*5�&)81+-,�#<k��4795�\*(*+68 � � � � R ��;P!$(*+-A)A)7�� U � � R97�;�,35�7981(1&IC6!�A)798EAMk4j$81+6+-;$+6( � � � }pJojp �!�\1+-\F5W+6+68*u
(*/9un5W+6+683,�&)\*(*8h&M#�!$(*+-,{0�7�\10�&);�H�\1&I%'&)A)7984&);d\*5�&M8E&)(=(*/b7b;<!�%_#W+684/�>G/;$H�/&I;$H.81+-\*+-798ECh0d5�81/x�*+-CD(1\ � ��� R
¡ � R ¡�� � }���;vCD/%:5�798E&)\1/;d(*/b+D�"&)\1(1&);$H.5W+6+68*un(*/9un5W+6+683Y�AM+:\10�798h&);$H.\*kP\1(*+-%'\6R�Jojp {/ �W+68E\3\1&I%:5�A)&)C6&)(�k
/�>�&I%:5�AM+-%:+-;<(179(1&M/;�7�;�,b0�&MH0O5W+681>]/�8E%'7�;�CD+4s=&M(10$/!�(LCD/%:5�81/%'&)\1&I;$HQCD/�818E+-CD(1;$+-\1\6}LJ	j� �#�7�AI7�;�CD+-\
\*+681i�+68oAM/7�,fRPY�;�,�\B,�79(17�[<!�&)C1�"AMk�R<7�;�,�H!�798h7�;Z(*+6+-\o,�79(17�7-i97�&)A)79#�&IA)&M(�k:&);'(10$+a>X7�CD+4/�>F\*+681i�+68o>]7�&IA)!$81+-\
s=&M(10Ki�+681k�0�&MH0K5�81/�#�79#V&)A)&M(�k�}	Jojp �R�7�\a7OCD/%:5�AM+6(*+�\*k"\*(*+-%bRW0�7�\=&I;�,�&Mi"&),�!�7�AW7�\*5W+-CD(1\4&);KCD/%�%:/;
s=&M(10b%�7�;Zk.+D�$&)\*(1&);$H:\*k"\*(*+-%'\-} g 0$+3%'7��*/�8^81+-AI79(1&M/;�\10�&)5�\G798E+_\1!�%'%�798E&M�6+-,.#W+-AM/Ss_}

t !# � �p� � � 
 ��� � � vs � � ���� �V������ �

Jojp O7�!$(10$+-;<(1&)C679(*+-\	,�79(17�#Pk�;�7�%'&);�HQ&M(Gs=&M(10O5�!$#�A)&IC	��+6kP\o/�8	CD/;<(*+-;Z(^0�7�\10$+-\6R"7�\o,$/�%�7�;ZkO/�(10$+68
,�&)\1(*8E&M#�!$(*+-,�\*(*/�8E79H�+3\*k"\*(*+-%'\ � U6T R � R��"R U N$R ¡ � R ¡ � � } g 0$+a!�\1+a/�>�CD/;Z(*+-;<(�u�0�7�\10$+-\^(*/�\*+-C6!�81+-AMk�A)&I;$�
(*/�H�+6(10$+68o,�& �W+681+-;<(�5V&M+-CD+-\�/�>W,�79(173&)\�,�!�+	(*/ ` +68E�PAM+�� �"U � �Z(10$+=!�\*+o/�>�5V!$#�A)&)CB��+6kP\B(*/_7�!$(10$+-;<(1&)C67�A)A)k
;�7�%:+3,�79(17'&)\^,�!�+�(*/'(10$+Q "jp .\*k"\*(*+-% � �9T � }

Jojp {7�,$/�5�(1\�;�7�%�&);$H$RW7�!$(10$+-;<(1&)C679(1&M/;fRf7�;�,rY�AM+�\*k"\*(*+-% \*(*8E!�CD(1!�81+Q&),�+-7�\a>]81/%� "jp "�^��� U6T � R
s=0�&ICE0�&I%:5�AM+-%:+-;<(1\p7�\*+-C6!$81+4,�&)\*(*8h&M#�!$(*+-,�81+-7�,$un/;�AMk:Y�AM+a\*kP\1(*+-%
	 (10�79(o&)\6RP7_Y�A)+=\*k"\*(*+-% &I;'s=0�&ICE0
Y�AM+-\@C67�;:#W+o%:/",�&MY�+-,Q/;�AMkQ#<kQ(10$+-&M8@/Ss=;�+68-RZ7�;�,�/;�AMkQ(10$81/!$H0�CD/%:5VAM+6(*+	81+65�A)7�CD+-%'+-;Z(�/�>V(10$+	Y�AM+�}
�a/SsL+6i�+68-Rf $j� $�	��7�;�,{Jojp .0�7Si�+Q\1&MH;�&MY�C67�;<(o,�& ��+68E+-;�CD+-\^79(^(10$+3798hCE0�&M(*+-CD(1!�8E7�A�7�;�,K%:+-CE0�7�;�&)\1%
AM+6i�+-A)\-}  $j� $�	��,$+6Y�;$+-\�5�81/�(*/"CD/A)\�7�;�, 7�!$(10�+-;Z(1&)C679(1&)/; %:+-Ch0�7�;�&)\E%'\:s=0�&ICE0 7|C6A)&M+-;<(�C67�; !�\*+
(*/�81+6(*8h&M+6i�+�,�79(17b>]81/%�7�H&Mi�+-;~\*+681i�+68S}�Jojp d7�,�,�\3(10$+�79#�&)AI&M(�k�(*/�����8i��]c!o�i�kek��Y�;�,d(10$+�\1+681i�+68
C6!$818E+-;Z(1AMk 0$/A),�&I;$H�(10$+~,$+-\1&M8E+-, ,�79(17"R�iP&I7�(10$+�Jo0$/�8h, AM/PC679(1&)/; \*+681i"&)CD+�} g 0�&)\b&);�CD81+-7�\1+-\b(10$+
81/�#�!�\*(1;$+-\1\47�;�,r(10$+:7-i97�&)A)79#�&IA)&M(�kb/�>	Jojp �RW\1&);�CD+�CE0�7�;�H�+-\�&);r(10$+�\1+6(�/�>B\*+681i�+68E\�798E+�(*8h7�;�\*5�7981+-;<(
(*/�C6A)&)+-;Z(1\6}

t !Ot � �
�
	�� ���� � �
�
	 ��� �&	�� �

�4795�\*(*+68 � � ��� 7�;�, ��;P!$(*+-A)A)7 � U � � 798E+�7981H!�79#�AMk.(10$+Q%'/\*(asL+-A)A��P;$/�s=;�5W+6+68*un(*/9un5W+6+68�Y�AM+Q\*kP\1(*+-%'\
(*/",�7-k�} g 0$+6kb5�81+-\*+-;<(47O��+6k<sL/�8E,d\*+-798ECh0d&);Z(*+68E>]7�CD+�(*/.C6A)&M+-;<(1\6RV8h79(10$+68�(10�7�;K8E+6(*8E&M+6i"&);$HO!�;�&)[P!$+-AMk
&),$+-;<(1&MY�+-,b,�79(17"}G 4\=7:81+-\E!�AM(o(10$+6kb7981+_%:/�8E+_A)&M��+3\*+-798hCE0�+-;�H&);$+-\	(10�7�;K,�&)\*(*8E&)#�!$(*+-,.0�7�\10b(179#VAM+-\6R
7�;�,K(10$+6kb(*8E7�,$+�\1C67�A)79#�&)AI&M(�k�>y/�84(10�&)\^5�/�sG+68S� ��;<!$(*+-AIA)7:#�81/7�,�C67�\*(1\a\1+-798ECE0d[P!$+68E&M+-\	(*/.%'7�;<kb%'7xu
CE0�&);$+-\6R�7�;�,��a795V\*(*+68=5W+681>]/�8E%'\^\1+-798ECE0$+-\479(=7OCD+-;Z(*8E7�A�>]7�C6&IA)&M(�k�}	Jojp .7�\4,$+-\1CD8E&M#W+-,.&);b(10�&)\	5�795W+68
,$/P+-\1;�� (L5�81/�iP&),�+4\*+-798hCE0fR$#�!�(GsL+�7981+�,$+6i�+-AM/�5�&);�H�7�\1C67�A)79#VAM+�,�&)\*(*8E&)#�!$(*+-,'\*+-798hCE0b+-;$H&I;$+a>]/�8=Jojp �}

` /x��/r�a79(1&)/;�� � � � &)\_7b#�81/7�,�C67�\*(�[<!$+68Ekr5W+6+68*un(*/9un5W+6+68�\*(*/�8E79H�+.\*kP\1(*+-%�s=0�&ICE0~,�&)iP&),�+-\�Y�AM+-\
&);<(*/�#�AM/"C1�"\�7�;�,�!�\*+-\@7�\*+-CD81+6(�\10�798E&I;$H47�A)H�/�8E&M(10�%�(*/�,�&)\*(*8h&M#�!$(*+p(10�+L#VAM/PCE�P\@(*/�7�;P!�%_#W+68@/�>V0�/\*(1\6}

U-¡



Jojp .7�A)\1/',�&Mi"&),$+-\LY�AM+-\^&I;Z(*/:#�A)/PCE�P\	#V!$(	,$/<+-\=;$/�(=!�\*+3\1+-CD81+6(=\10�798h&);$H$}
g 0�+ ` /�815W+-0<!�\4\1kP\*(*+-% � ��¡ � sL/�81�"\�7�;�7�AM/�H�/!�\EAMkK(*/b�4795�\*(*+68�#�!$(�\*+-AM+-CD(1\�7.>]8E7�CD(1&M/;r/�>G5�798*u

(1&)C6&M5V79(1&);$H'5W+6+68E\=(*/�\*+68Ei�+Q7�\�&);�,$+D�$&);$H:\*+68Ei�+68E\6R�+-A)&)%'&);�79(1&);$H:(10$+�\1&);$HAM+_5�/&I;Z(^/�>�>X7�&)A)!�81+�5�81+-\*+-;<(
&);d�4795�\*(*+68-} ` /�815�0�+-!�\�7�A)AM/Ssa\�>y/�8�(10$+:\*(*8E&)5�&);$HO/�>G,$/�s=;�AM/7�,�\4>]81/% %�!�AM(1&M5�A)+_\*+681i�+68E\-Rf#�!$(�!�;"u
A)&M��+�Jojp b&M(4\*(*/�81+-\4CD/�5�&M+-\a/�>�s=0$/AM+3YVAM+-\=79(a+-7�CE0v\*+681i�+68S}^�G/�(10d�4795�\*(*+68�7�;�, ` /�815�0�+-!�\=,$/�;$/�(
+D�"5�A)&)C6&M(1A)k�81+65�AI&)C679(*+3,$/"C6!�%:+-;<(1\6R�#�!�(	8E79(10$+68a,�+65�+-;�,b/;�(10$+_>]7�CD(a(10�79(=5W/�5�!�AI798^,$/PC6!�%:+-;Z(1\=s=&)A)A
#W+�s=&),$+-A)k�,$/Ssa;�AM/7�,$+-,�7�;�,.81+65�!$#�AI&)\10$+-,O#<k.!�\*+68h\6}

t !�� � �H� �`�s� � vH�u�e8��	�� 
��

j$81+6+-;�+6( � N � !�\1+-\a5�81/�#�79#�&)AI&)\*(1&)C481/!$(1&I;$HO(*/�5�81+-\1+681i�+�(10$+�7�;�/;Zk"%'&M(�k�/�>BC6A)&M+-;<(1\6R�5�!$#�AI&)\10$+68E\-R�7�;�,
\*+681i�+68h\6} g 0�&)\=7�;$/;<k"%'&M(�kb8E+-[<!�&)81+-%:+-;<(aA)&)%�&M(1\^j$81+6+-;�+6( � \�81+-A)&)79#�&IA)&M(�k�7�;�,{5�+68E>y/�8E%�7�;�CD+�}aj$8E+6+-;$+6(
7-i�/&I,�\G7�\E\*/PC6&I79(1&);$HQ7Q,$/"C6!�%:+-;<(ps=&M(10O7�;Zk:5�8E+-,�&)CD(179#�AM+^\1+681i�+68-R"7�;�,O7Si�/&),�\G>y/�8h%'&);$H37�;<k:HAM/�#�7�A)A)k
CD/0$+681+-;<(�(*/�5W/AM/�H�k_7�%:/;�H3\*+681i�+68E\6} g 0$+L>]/�8E%:+68�%:+-7�;�\@(10�79(�!�;�5�/�5V!�A)798�,$/"C6!�%:+-;<(1\@%'7-k�\1&)%:5VAMk
,�&)\E795�5W+-798=>]81/% (10$+�\1kP\*(*+-%�RW\E&);�CD+�;$/O\*+68Ei�+6830�7�\4(10$+Q8E+-\*5W/;�\1&M#�&IA)&M(�kO>y/�8�%'7�&I;Z(17�&);�&);$H'81+65VA)&)C67�\6}
g 0$+�A)79(*(*+68_%'+-7�;�\�(10�79(�7b\*+-798ECh0v%'7-kd;$+6+-,d(*/.iP&I\1&M(�7�AI7981H�+�>y8E7�CD(1&)/;d/�>B(10$+:j$81+6+-;�+6(_;$+6(�sL/�81��}
 4\�7�;d+D�"7�%:5VAM+�RF�=/;�H.\E0$/Ss=\�&I;{0�&I\4j@&MH!�81+ U � u U � (10�79(3&);d7.;$+6(�sL/�81�rs=&M(10 U R T�T�T \*+681i�+68E\-RF(10$+
AM/P/��P!�5�5V79(10bAM+-;$H�(10bC67�;b+D�$CD+6+-, �9T 0$/�5�\�� ��� � } g 0�&)\L%:+-7�;�\^(10�79(^&M>F(10$+30�/�5�CD/!�;Z(^&I\LAI&)%'&M(*+-,O(*/
�9T R�7:AM/P/��"!$5b%'7-k�>]7�&IAV+6i�+-;�(10$/!$H0b(10$+�,$/"C6!�%:+-;<(^&)\o7-i97�&)A)79#VAM+�}p�L+-C67�!�\*+�Jojp �,$/P+-\	;$/�(	(*81kO(*/
5�81/�iP&I,$+a7�;$/;<k"%'&M(�k�R�&)(LC67�;�H!�798E7�;<(*+6+3%�!�CE0�(1&MH0<(*+68	#W/!�;�,�\B/;�A)/</��"!$5.CD/\*(��$>y/�8o+D�$7�%:5�AM+�R$&);�7
� R T��� u�;$/",$+Q\1kP\*(*+-%�R�AM/P/��P!$5V\o+-\1\*+-;<(1&)7�A)AMk�;$+6i�+68=+D�$CD+6+-, U6T 0�/�5�\6}

Jojp � \=C67�CE0�&);�H�\1CE0�+-%:+_&)\^\E&)%'&)A)798o(*/�j�81+6+-;$+6( � \4&);.(10$+_\*+-;�\*+3(10�79(^#W/�(10�A)+-7-i�+QC67�Ch0$+-,KCD/�5V&M+-\
/�>p,�79(17O7�AM/;$H�(10�+_[<!�+681k.5�79(10K>]81/% C6A)&M+-;<(^(*/�s=0�+681+_(10$+Q,�79(17�so7�\a>y/!�;�,f}L�L+-C67�!�\1+:Jojp bY�;�,�\
,�79(17:&);b\E&MH;�&MY�C67�;<(1AMk:>]+6sG+68a0$/�5�\o(10�7�;bj$8E+6+-;$+6(6RV7�;�,KJ	j� � \	\*(*8E!�CD(1!$8E+-,�A)/</��"!$5b5�79(10�\	798E+3%:/�81+
A)&M��+-A)k3(*/�/Si�+68EAI795'(10�7�;:j$81+6+-;�+6( � \6R$J	j� QC67�;'%�79��+	#�+6(*(*+68G!�\*+o/�>�74H&Mi�+-;�[<!�7�;<(1&M(�kQ/�>�C67�CE0$+=\15�7�CD+�}

��&M��+�j�81+6+-;$+6(6R � !$#�A)&)!�\	� ¡ � � >]/"C6!�\*+-\�/;|7�;�/;Zk"%'&M(�k�Rp#�!$(�7�CE0�&M+6i�+-\�&M(�s=&M(10 +-;�CD81kP5�(1&M/;�7�;�,
\*+-CD81+6(^\E0�798E&);$HQ8E79(10$+68	(10�7�;.8E/!$(1&);$H$} � !�#�A)&)!�\B81+-[P!�&M81+-\L7�\*(179(1&)C9R�HAM/�#V7�A)AMk<un�P;$/�s=;�A)&)\*(G/�>�\*+68Ei�+68E\��
&M(B\1(*/�81+-\p+-7�Ch0O\10�7981+=79(G73Y$�P+-,�AM/PC679(1&)/;'(10�79(L&)\�5�81+-,�&)CD(179#�AM+o>]81/% (10$+=Y�AM+^;�7�%:+�}�j$8E+6+4�47-i�+-; � � �
!�\*+-\F#�/�(10�CD8Ek<5�(*/�H�8h795�0Zk�7�;�,381/!$(1&);$H3lX!�\E&);$Ho81+Du�%'7�&)A)+68E\ � � � q�(*/^5�81/Si"&),$+�7�;$/;<kP%�&M(�k ��A)&M��+ ��;P!$(*+-A)A)7"R
j$81+6+Q�a7Si�+-;KY�;�,�\	,�79(17:s=&)(10b7:HAM/�#�7�AF\1+-798ECE0f}

Jojp ,$/P+-\b;$/�(.79(*(*+-%:5�(b(*/�5�81/�iP&I,$+{7�;$/;<k"%'&M(�k�R4>]/PC6!�\E&);$H|&I;�\*(*+-7�, /; +6z�C6&M+-;�CDk 7�;�, 81/9u
#�!�\1(1;$+-\1\6}��v+�#�+-AI&M+6i�+Q(10�79(3&);Z(*+68E(�s=&);�&);$H.7�;$/;Zk"%'&M(�kKs=&)(10{(10�+:#�7�\1&)C�,�79(17bAM/P/��"!$5v%:+-CE0�7�;�&)\1%
&);<(*+681>]+681+-\�s=&M(10_CD/�8E81+-CD(1;$+-\1\�7�;�,�5W+681>]/�8E%'7�;�CD+�}���;�(10$+L/�(10$+68�0�7�;�,fR9H&Mi�+-;�7481/�#�!�\1(�AM/"C679(1&M/;�7�;�,
\*(*/�8E79H�+�A)7Sk�+68-RV7�;$/;<k"%:/!�\=C6AI&M+-;Z(a7�C6CD+-\1\=(*/bJojp .CD/!�A),K#W+�5�81/Si"&),$+-,�#<kb\*+65�798h79(*+Q7�;$/;<kP%�&M�-&);$H
5�81/S�"&)+-\6R$!�\1&);$HQ(*+-CE0�;�&)[<!�+-\L\E&)%'&)A)798G(*/�(10$/\*+�5�81/�5W/\*+-,O#<kbJo0�7�!�% � � � /�8^�^+-&M(*+68	7�;�,.�a!$#�&); � ¡9T � }

t !�� � �
�
	�� ���� � �
�
	�� �&� ��� �&�8�	� �����38� � �

Jojp KA)7-k�+68E\�\1(*/�8E79H�+�/;{(*/�5v/�>G7�;{+6zOC6&M+-;Z(�,�&)\1(*8E&M#�!$(*+-,K0�7�\10dAM/P/��P!$5r7�AMH�/�8E&M(10�%b}4  ;<!�%Q#W+68a/�>
81+-CD+-;<(p5W+6+68*un(*/9un5W+6+68G\*k"\*(*+-%'\B!�\*+^795�5�8E/7�CE0$+-\G\1&)%'&)AI798�(*/QCE0$/�8E,�7�;�,:/ �W+68G\1&)%�&)A)798�\1C67�A)79#�&IA)&M(�k�7�;�,
5W+681>]/�8E%'7�;�CD+�RW&);�C6A)!�,�&);$HOJo 4� � ��� � R �  � g � ¡"U R ¡ � � R���CD+-7�;V P(*/�81+ � U N"R ¡�� � Rf7�;�,~��0�7�0�7 � � N � }3 
,$+6(17�&)A)+-,bCD/%:5�798E&)\1/;b/�>@(10$+-\*+37�AMH�/�8E&)(10�%'\^C67�;b#W+�>]/!�;�,b&); � ¡ N � }

g 0�+ �  � g � ¡ � � \*(*/�8E79H�+^\*k"\*(*+-%�,�& ��+68E\�>]81/% Jojp _&I;Q&M(1\�795�5�81/7�CE0�(*/3AM/7�,�#�7�AI7�;�CD+�}��G+-C67�!�\*+
7 �  � g \*+681i�+68o\*(*/�81+-\Ls=0$/A)+=Y�AM+-\-R<7_\1+681i�+68	%'&MH0<(G;$/�(o0�7-i�+4+-;$/!$H0�,�&)\1��\15�7�CD+a(*/�\*(*/�81+�7�A)7981H�+
Y�AM+b+6i�+-; (10$/!$H0 (10$+K\*k"\*(*+-% 7�\�7vs=0�/AM+�0�7�\�\E!$z�C6&M+-;<(:>y8E+6+K\*5�7�CD+�}   �  � g \*+681i�+68O\1/AMi�+-\
(10�&)\^#<kb/��'/7�,�&);$H'Y�A)+-\=&M(=&I\^81+-\*5W/;�\E&M#�AM+4>y/�84(*/O\1+681i�+68E\a(10�79(a,$/O0�7-i�+�\*5�7981+Q,�&)\*�.\*5�7�CD+�} �  � g
0�7�;�,�AM+-\o(10$+3AM/7�,b/�>�\*+68EiP&);�H�5W/�5�!�A)798oY�AM+-\	#Pk�C67�Ch0�&);$H�(10$+-% 7�AM/;$H:(10�+_AM/P/��P!$5b5V79(10f}

U �



Jojp �\*(*/�8E+-\:#�AM/"C1�"\6Rp8E79(10�+68:(10�7�;�s=0$/A)+OY�A)+-\6RB7�;�,�\*5�81+-7�,�\�#�AM/"C1�"\�+6i�+-;�AMk�/Si�+68'(10�+�7-i97�&)A u
79#�AM+'\1+681i�+68E\���(10�&)\�5�81+6i�+-;Z(1\QA)7981H�+'YVAM+-\�>y8E/%�C67�!�\1&);�H�!�;Z#V7�A)7�;�CD+-,v!�\*+:/�>	\*(*/�8h79H�+�}bJojp d\1/AMi�+-\
(10$+�81+-A)79(*+-,|5�81/�#�A)+-%�/�>=,�& ��+681+-;<(Q\1+681i�+68E\�0�7-i"&);$Hr,�& �W+681+-;<(Q7�%:/!�;<(1\Q/�>=\*(*/�8E79H�+b\*5�7�CD+�s=&M(10�7
%:+-Ch0�7�;�&)\1% C67�A)AM+-, a�c�dKfhgji�k l7m7d�a/mKd�lhR�sa0�&)CE0�H&Mi�+-\^\*+681i�+684%'7�;�79H�+68E\aCD/;Z(*8E/AF/Si�+68�,�&)\1�O\*5�7�CD+QCD/;"u
\1!�%'5�(1&M/;f}pJojp � \G#�AM/"C1�'\*(*/�8E79H�+�H�8E7�;P!�A)798h&M(�k:0$+-AM5V\B&M(L0�7�;�,�AM+=(10$+4A)/7�,�/�>F\*+68EiP&);�H_5W/�5�!�A)798GA)7981H�+
Y�AM+-\-RP\1&I;�CD+a(10�+4\*+68EiP&);�H�AM/7�,.&)\L\*5�8E+-7�,O/�i�+68^%'7�;<kO\*+681i�+68h\L7�A)/;$H�s=&M(10O(10$+a#VAM/PCE�P\-} g 0�&)\G&)\o%:/�81+
\*5�7�CD+Dun+6zOC6&M+-;Z(6R�>]/�83A)7981H�+:Y�AM+-\-Rf(10�7�;ds=0$/AM+DunYVAM+:C67�CE0�&);�H$}'J	j� {8E+-A)&M+-\�/;vC67�CE0�&);$H�/;�A)k�>y/�8_Y�AM+-\
\1%'7�AIAF+-;$/!$H0r(10�79(�,�&I\*(*8E&M#�!�(1&);$H�#�AM/"C1�"\a&I\a;$/�(4+ �W+-CD(1&Mi�+�}3?pi97�A)!�79(1&);�H�(10$+�5W+681>y/�8h%'7�;�CD+Q&I%:5�7�CD(
/�>@#�AM/"C1��\*(*/�8E79H�+_H�8h7�;<!�AI798E&M(�k.&)\o/;$+_/�>�(10�+�5�!$815W/\*+-\o/�>�(10�&)\	(10�+-\1&)\6}

��CD+-7�;� P(*/�81+ � U N � 7�&I%'\�(*/4#�!�&IA),�7=HA)/�#�7�AZ5W+68E\E&)\*(*+-;<(�\*(*/�8E79H�+	!$(1&)AI&M(�k�}���(�5�81/�iP&),�+-\�,�79(17a5�8E&Mi97�CDk�R
7�A)AM/�s=\�C6A)&M+-;<(�!$5f,�79(*+-\6RF7�;�,rH!�798E7�;<(*+6+-\_,�!$8E79#�AM+�\*(*/�8E79H�+�}:�a/SsL+6i�+68-R�(10$+-\1+:>y+-79(1!$8E+-\�CD/%:+�79(37
5�8E&ICD+��FCD/%:5�AM+D�$&M(�k�}@j$/�8�+D�"7�%:5VAM+�R9��CD+-7�;� P(*/�81+G!�\*+-\F7^�LkP�-7�;Z(1&);�+B79H�81+6+-%:+-;<(�5�8E/�(*/PCD/AZ>y/�8�CD/; ��&)CD(
81+-\*/AI!$(1&M/;fRf7�;�,d7bCD/%:5�A)+D�K5�81/�(*/"CD/A@#�7�\*+-,d/; � A)7x�P(*/;d(*8E+6+-\	� �H: � (*/b&)%:5�AM+-%'+-;Z(4(10$+:AM/"C679(1&M/;
\*+681i"&)CD+ � ¡�� � }.��CD+-7�;V P(*/�81+�7�\1\1!�%'+-\�(10�79(3(10$+'CD/�8E+O\*k"\*(*+-% s=&IA)A�#�+'%�7�&);Z(17�&I;$+-,d#<kdCD/%'%:+68hC6&)7�A
5�81/�iP&I,$+68E\6}

����� � U�: � &I\�7�,�&)\*(*8E&M#V!$(*+-,_,�79(17�\1(*8E!�CD(1!$81+o#�7�\1+-,�/;:A)&);$+-798�0�7�\10�&);$H4s=0�&)Ch0�\E!$5�5W/�81(1\@CD/;�\*(17�;<(
(1&)%:+�&);�\1+681(1&M/;�7�;�,�A)/</��"!$5�/�>F/�#"�*+-CD(1\6}B2�79(17:\*(*/�81+-,.&);�������&I\L,�&)\*(*8E&M#V!$(*+-,:(*/:;$/",$+-\Bi"&)7�7�\*5�A)&M(
/�5W+68E79(1&M/;bsa0�&)CE0./"C6C6!$8E\^s=0$+-;b7';$/",$+�81+-7�Ch0$+-\=&)(1\^C6795�7�C6&M(�k ��\15�A)&M(*(1&);�H�7�AIAM/Ss=\	�����Q(*/�%'7�&);<(17�&);
7�0�&MH0O!$(1&)A)&M�-79(1&)/;rlX7Q5�81/�5W+681(�k�;$/�(o7�,�,$81+-\1\1+-,O#Pk�Jo0�/�8E,'s=0�&)CE0�7�\1\1!�%'+-\L7�;�+D�$CD+-\1\o/�>�7Six7�&IA)79#�AM+
\*(*/�8E79H�+�qh}������R�0$/�sG+6i�+68SR@7�\E\1!�%:+-\_+-&M(10$+68_(10�79(_+-7�CE0�;$/",$+�0�7�\_�P;�/Ss=AM+-,�H�+'/�>^7�A)A�/�(10$+68�;$/",$+-\
&);{(10$+�\*kP\1(*+-% /�8�(10�79(�7�CD+-;Z(*8h7�A�CD/P/�8E,�&I;�79(*/�8�%'7�;�79H�+-\�(10�&)\4&);$>]/�8E%'79(1&)/;f} g 0�&)\^5�8E/�5�+68E(�k�&)\4&);
CD/;���&ICD(	s=&M(10.(10$+_\1kP%'%'+6(*81k�7�;�,�\1C67�A)79#�&IA)&M(�k�H�/7�A)\^/�>BJo0$/�8h,f}

��0�7�0�7 � � N � !�\*+-\:CD/;�\1&)\*(*+-;<('0�7�\10�&I;$H{(*/|%'795�Y�AM+-\:7�;�,���+6kPsL/�8E, [P!$+68E&M+-\�(*/ \1+681i�+68E\6Ro7�;�,
7vj$81+6+-;�+6(�u�A)&M��+K8E/!$(1&);$Hv7�AMH�/�8E&)(10�% (*/ AM/"C679(*+bY�AM+-\6}� 4\'7v81+-\E!�AM(6RB&M('\E0�7981+-\'\*/%'+b/�>a(10$+{\17�%:+
sL+-79�P;$+-\E\*+-\=7�\aj$81+6+-;$+6(6}

t !�� � �nu ��� � � �
�

JL/;<(*+-;Z(G,�&)\*(*8E&)#�!$(1&M/;3;�+6(�sL/�81�P\4lnJo2��a\ qhRZ\1!�Ch0'7�\� =�97�%'7�& � U � RZ0�7�;�,�A)+L0�&)H0�,�+-%'7�;�,�>]/�8p,�79(17�#<k
,�&)\1(*8E&M#�!$(1&I;$H�81+65�A)&)C67�\=/;d%Q!�A)(1&M5�AM+3\*+68Ei�+68E\6}3Jo2��a\47981+�(�kP5�&)C67�A)AMk�%�7�;�79H�+-,r#<kK7�CD+-;<(*8E7�A�+-;Z(1&M(�k�R
s=0�&IAM+�J	j� b&)\	#�!�&IAM(G>]81/%�8E+-\*/!$8ECD+-\^\E0�7981+-,�7�;�,./�s=;$+-,K#<k.7'CD/P/�5�+68h79(1&Mi�+3H�81/!$5K/�>�!�\1+68E\6}

g 0�+681+�798E+.\1+6i�+68E7�Ao5�81/�5W/\*+-,�\1C67�A)79#�A)+�CD/P/�5W+68E79(1&Mi�+ �v+6# C67�CE0�+-\ � ¡ R � R U�U R U � � } g /vAM/"C679(*+
,�79(17"R�(10�+-\*+3\*k"\*(*+-%'\o+-&M(10$+68a%Q!�A)(1&)C67�\*(	[<!�+68E&M+-\L/�8^81+-[P!�&M81+4(10�79(=\1/%:+�/�8^7�A)Af\*+681i�+68h\	�P;�/Ss 79#W/!$(
7�A)AB/�(10$+68�\1+681i�+68E\6}K 4\�7�81+-\1!�AM(6R�;�/;$+�/�>	(10$+�5�81/�5W/\*+-, %:+6(10$/",�\Q&I\3#W/�(10 0�&)H0�AMkd\1C67�A)79#�AM+�7�;�,
81/�#�!�\*(6}3��;r7�,�,�&M(1&M/;fRWAM/7�,d#�7�AI7�;�CD+:&)\�0�798E,r(*/b7�CE0�&M+6i�+O7�\�(10$+:CD/;Z(*+-;<(3/�>B+-7�Ch0~C67�CE0�+�,$+65W+-;�,�\
0$+-7SiP&)A)kO/;b(10�+3[<!$+68EkO5�79(*(*+68h;f}

Jo7�Ch0$+a�=+-\*/AMi�+68 � ¡ � � R<A)&)��+aJojp �R!�\*+-\GCD/;�\1&)\*(*+-;<(B0�7�\E0�&);$H�(*/`m7a�m �*k��%'795�\*(*/�8E+-,�,�79(1737�%'/;$H
(10$+'\*+68Ei�+68E\ � U-¡ R U-� � }:�a/SsL+6i�+68-RpJo7�CE0$+'�=+-\*/AMi�+68_7�\E\1!�%:+-\�(10�79(3C6A)&M+-;<(1\��P;$/�s (10$+:+-;<(1&M81+:\*+6(3/�>
\*+681i�+68h\���%'7�&);<(17�&);�&I;$H:7�;�!$5$un(*/9u�,�79(*+�\*+681i�+68=AI&)\*(^&)\	A)&)��+-AMk�(*/O#�+�,�&)z�C6!�AM(	&);b7'AI7981H�+35W+6+68*un(*/9un5W+6+68
\*k"\*(*+-% sa0$+681+�\*+681i�+68E\���/&I;b7�;�,�,$+65�798E(^79(=!�;$5�8E+-,�&)CD(179#�AM+4(1&)%:+-\-}

U N



U-�



� �������	��
 �

� � 	 ����� � ��� ��� �B���

Jojp r5�8E/Si"&),$+-\�,�&)\1(*8E&M#�!$(*+-,r81+-7�,$un/;�AMkrY�AM+'\*(*/�8E79H�+�}O��(Q&)\3\*(*8E!�CD(1!$81+-,v7�\_7KCD/A)AM+-CD(1&M/;v/�>	\*+68Ei�+68E\
(10�79(�5�81/�iP&I,$+_#�A)/PCE�Zu�AM+6i�+-A@\*(*/�8h79H�+�} � !$#�AI&)\10$+68E\Ql]5�81/",�!�CD+68E\a/�>B,�79(17Zqa7�;�,rC6A)&M+-;<(1\:lXCD/;�\1!�%:+68h\a/�>
,�79(17ZqLA)7Sk�+68^Y�AM+�\*k"\*(*+-% \*+-%�7�;Z(1&)C6\o/;.(*/�5b/�>�(10�&)\L#�A)/PCE�O\*(*/�81+�%�!�CE0K7�\	7�;./�8E,�&);�798Ek'Y�AM+�\*k"\*(*+-%
&)\OA)7-k�+681+-, /; (*/�5 /�>37|,�&)\*��} ` 7�;<k !�;$81+-AI79(*+-, 5�!$#VA)&)\10$+68h\�%�7-k \*(*/�81+r\*+65�798E79(*+rY�AM+{\*kP\1(*+-%'\
/;~7.\1&);�HAM+�Jojp r\*kP\1(*+-% ��(10$+OJ	j� r,�+-\1&MH;d&)\�&);<(*+-;�,$+-,r(*/K\1!�5�5W/�81(a(10�+�5W/\1\E&M#�&)A)&)(�kb/�>G7b\E&);$HAM+
sL/�8EA),"uns=&I,$+4\1kP\*(*+-% CD/;�\1&)\1(1&);$H�/�>�%'&)A)A)&)/;�\B/�>@\*+681i�+68h\6}

� !# �����38�a� �e�	 v �* vH	��

j@&MH!$81+ ¡ u U &IA)A)!�\*(*8h79(*+-\�(10$+O\1(*8E!�CD(1!$81+O/�>	(10$+�Jojp v\*/�>](�so7981+�}{?G7�CE0 Jojp C6A)&M+-;<(_CD/;Z(17�&I;�\�(10$81+6+
\*/�>](�so7981+_A)7Sk�+68E\6�p7�Y�A)+4\*k"\*(*+-%�C6A)&)+-;Z(6R$7:2��a7�\E0b\*(*/�8E79H�+_A)7Sk�+68-R�7�;�,b7'Jo0$/�8h,�A)/</��"!$5bA)7-k�+68S} g 0$+
C6A)&M+-;<(^Y�A)+3\*kP\1(*+-% !�\1+-\^(10$+_2��47�\10rA)7-k�+684(*/�81+6(*8h&M+6i�+_#�A)/PCE�P\6} g 0$+3C6AI&M+-;Z(a24�47�\10rA)7-k�+68�!�\*+-\=(10$+
C6A)&M+-;<(aJo0$/�8h,bA)7-k�+68a(*/�AM/"C679(*+3(10$+_\*+68Ei�+68E\	(10�79(=0�/A),b,$+-\1&M8E+-,.#�AM/"C1�"\6}

?G7�CE0 Jojp |\*+681i�+68'0�7�\�(�sL/~\*/�>y(�sL798E+�A)7-k�+68E\-��7d2��a7�\E0�\*(*/�8E79H�+KA)7Sk�+68'7�;�,�7 Jo0$/�8E,�A)7Sk�+68-}
g 0$+'\1+681i�+68�2��47�\10 AI7-k�+68Q&I\�81+-\*5W/;�\1&)#�AM+�>y/�8�\*(*/�8E&);$Hb��+6k�+-,|#�AM/"C1�"\6R�%'7�&);<(17�&);�&);$H.5�8E/�5�+683A)+6i�+-A)\
/�>p81+65VA)&)C679(1&M/;�7�\�\*+68Ei�+68E\�CD/%:+�7�;�,KH�/$Rf7�;�,rC67�CE0�&I;$HO5W/�5�!�A)798^#�AM/"C1�"\6} g 0$+Q\*+68Ei�+68�2��47�\10d7�;�,
Jo0$/�8h,vA)7-k�+68E\_&);Z(*+68h7�CD(_&);r/�8E,$+683(*/{&);Z(*+6H�8h79(*+�AM/P/��P&);�H.!�5~7.#�AM/"C1�d&),$+-;<(1&MY�+68�s=&M(10dCE0�+-C1�"&);$H�>]/�8
C67�CE0�+-,KCD/�5�&M+-\o/�>�(10$+�#�A)/PCE�V}GJojp �\*+68Ei�+68E\	7981+�/�#�A)&)iP&M/!�\B(*/'YVAM+4\1kP\*(*+-% \*+-%'7�;<(1&)C6\6�p(10$+6k�\1&)%:5VAMk
5�81/�iP&I,$+�7',�&)\*(*8h&M#�!$(*+-,�#�AM/"C1�.\*(*/�81+�}

Jojp {C6A)&M+-;<(1\�&);<(*+6815�81+6(424�47�\10d#�A)/PCE�P\�&);r7�Y�AM+Q\1kP\*(*+-% >]/�8E%'79(�7�,$/�5�(*+-,d>]81/%� "jp "�^��� U6T � �
(10$+�>]/�8E%'79(	&)\	\1&I%'&)A)798G(*/'(10�79(o/�>�(10�+3�a�a���
	 : YVAM+�\*kP\1(*+-%bR$#�!$(o!�\*+-\	2��47�\10b#�AM/"C1�"\	7�;�,�#�AM/"C1�
&),$+-;<(1&MY�+68h\L&I;O5VA)7�CD+�/�>�,�&I\*�'#�AM/"C1�"\	7�;�,b,�&I\*��7�,�,$8E+-\1\*+-\6}p 4\	\10$/�s=;b&);.j@&MH!$81+ ¡ u � R�+-7�Ch0�#�AM/"C1��&)\

Chord

CFS Client CFS Server CFS Server

DHash

Chord

FS

DHash DHash

Chord

j@&MH!$81+ ¡ u U �LJojp �\*/�>](�so7981+3\*(*8E!�CD(1!�81+�}�	�+681(1&)C67�AfA)&);��P\G7981+�AM/PC67�A�  � ��\��$0$/�8E&M�6/;<(17�AWA)&);$�"\B7981+�� � J
  � ��\6}

U�:



block
directory

...

H(D)

...

H(F)

data block

data block

D F
H(B2)

H(B1)block B1

B2

root−block
public key

...

signature

inode

j@&MH!$81+ ¡ u � �^ �\1&)%:5VAM+QJojp .Y�A)+_\*k"\*(*+-% \*(*8E!�CD(1!$8E+3+D�"7�%'5�AM+�} g 0�+381/P/�(�un#�AM/"C1��&)\a&),$+-;<(1&MY�+-,�#Pk�7
5�!$#VA)&)Ca��+6k.7�;�,b\1&MH;$+-,b#Pk�(10$+3CD/�8181+-\*5W/;�,�&);$H�5�8E&Mi979(*+���+6k�} g 0�+�/�(10$+68^#�AM/"C1�"\^7981+Q&),$+-;<(1&MY�+-,�#<k
CD81kP5�(*/�H�8E795�0�&)C�0�7�\10$+-\^/�>�(10$+-&)8=CD/;Z(*+-;<(1\6}

+-&M(10$+68p7�5V&M+-CD+o/�>�7�Y�A)+L/�8p7�5V&M+-CD+o/�>VY�A)+o\1kP\*(*+-%�%'+6(17xu�,�79(17"RP\E!�CE0'7�\�7�,�&M81+-CD(*/�81k�} g 0$+	%'7x�$&)%�!�%
\1&M�6+4/�>�7�;<k'#�AM/"C1�'&I\B/;�(10$+4/�8E,$+68o/�>F(*+-;�\L/�>F�"&)AM/�#PkP(*+-\6}�  5�7981+-;<(G#VAM/PCE��CD/;<(17�&);�\L(10$+�&),$+-;<(1&MY�+68E\
/�>�&M(1\	CE0�&)A),$81+-;F}

g 0�+a5�!�#�A)&)\10�+68B&);�\*+68E(1\B(10$+4Y�AM+4\*k"\*(*+-% � \o#�AM/"C1�"\o&);<(*/Q(10$+3Jojp O\*k"\*(*+-%bR$!�\1&);�HQ7�0�7�\10O/�>�+-7�Ch0
#�AM/"C1� � \�CD/;<(*+-;Z(OlX7KCD/;Z(*+-;<(_0�7�\10�q=7�\_&M(1\�&),$+-;<(1&MY�+68-} g 0$+-;r(10$+:5�!$#VA)&)\10$+684\1&MH;�\4(10$+:8E/</�(�#�AM/"C1�
s=&M(10|0�&)\�/�8�0$+68Q5�8E&Mi979(*+���+6k�Rp7�;�,|&);�\*+68E(1\3(10$+O81/</�(Q#�AM/"C1�v&);<(*/dJojp ~!�\1&);$HK(10$+OCD/�818E+-\*5W/;�,�&);$H
5�!$#VA)&)CQ��+6kd7�\3(10$+'81/P/�(�#�AM/"C1� � \3&),$+-;<(1&MY�+68S}'J	A)&M+-;<(1\�;�7�%:+'7bY�A)+�\1kP\*(*+-%w!�\1&);�H�(10�+:5�!$#�A)&IC_��+6k �
(10$+6k~C67�;�CE0$+-CE�~(10$+�&);Z(*+6H�8h&M(�kd/�>	(10$+O81/</�(Q#�AM/"C1�v!�\1&I;$Hb(10�79(_��+6k�R�7�;�, (10$+O&I;Z(*+6H�8E&)(�kv/�>	#�AM/"C1�"\
AM/�sG+68	&);O(10$+4(*81+6+asa&M(10�(10�+4CD/;<(*+-;Z(^0�7�\10O&I,$+-;Z(1&)Y�+68E\p(10�79(L8E+6>y+68L(*/�(10$/\*+4#�AM/"C1�"\6} g 0�&)\G795�5�81/7�Ch0
H!�798E7�;<(*+6+-\�(10�79(�C6A)&M+-;<(1\=\*+6+�7�;d7�!$(10$+-;<(1&)C_7�;�,{&);<(*+68E;�7�AIAMk�CD/;�\1&)\*(*+-;<(ai"&M+6s /�>p+-7�CE0rY�AM+�\*k"\*(*+-%bR
(10$/!$H0�!�;�,�+68_\*/%:+�C6&M8EC6!�%'\1(17�;�CD+-\Q7{C6A)&M+-;<(_%'7Sk \*+6+O7�;|/A),fR�#�!$(Q\*(1&)A)Ap&I;Z(*+68E;�7�A)AMk{CD/;�\1&)\*(*+-;<(6R
i�+68E\1&)/;b/�>�7'81+-CD+-;Z(1A)k.!�5W,�79(*+-,.Y�AM+�\*k"\*(*+-%b}

  Jojp 3Y�AM+B\1kP\*(*+-% &)\�81+-7�,"un/;�A)k37�\�>X798�7�\@C6A)&)+-;Z(1\�7981+LCD/;�CD+68E;$+-,f}@�=/�sG+6i�+68SRZ7=YVAM+B\*k"\*(*+-%�%'7-k
#W+a!$5f,�79(*+-,�#<k'&)(1\B5�!�#�A)&)\10�+68-} g 0�&I\p&);<i�/AMi�+-\o!$5f,�79(1&);$H�(10$+aY�AM+4\*kP\1(*+-% � \L81/</�(G#�AM/"C1�'&);�5�A)7�CD+�RP(*/
%'79��+_&)(L5W/&);<(o(*/:(10$+3;$+6s ,�79(17"}	Jojp �7�!$(10$+-;<(1&)C679(*+-\=!�5W,�79(*+-\o(*/:81/</�(	#VAM/PCE�P\o#Pk.CE0$+-CE�P&);�H:(10�79(
(10$+';$+6s #�AM/"C1�d&)\�\1&MH;$+-,~#<kr(10$+'\17�%:+���+6kd7�\3(10$+'/A),d#�A)/PCE�V}' t(1&)%:+-\1(17�%:5~5�81+6i�+-;<(1\�81+65VA)7-k"\
/�>L/A),v!$5f,�79(*+-\6}�Jojp d7�A)A)/Ss=\�Y�A)+�\1kP\*(*+-%�\�(*/�#W+'!$5f,�79(*+-,ds=&M(10�/!$(�CE0�7�;$H&I;$Hb(10$+:81/P/�(�#�AM/"C1� � \
&),$+-;<(1&MY�+68p\1/3(10�79(p+D�"(*+68E;�7�A�81+6>y+68E+-;�CD+-\p(*/�,�79(173;$+6+-,';�/�(p#W+=CE0�7�;�H�+-,'s=0$+-;'(10$+=,�79(173&I\p!$5f,�79(*+-,f}

Jojp \*(*/�8E+-\b,�79(17�>y/�8�7�; 79H�8E+6+-,"u�!$5W/; Y�;�&M(*+d&);<(*+681ix7�An} � !$#VA)&)\10$+68h\'(10�79(.so7�;Z(�&);�,$+6Y�;�&M(*+
\*(*/�8E79H�+b5W+68E&)/P,�\QC67�;�5�+68h&M/P,�&)C67�A)AMkd7�\*��Jojp >]/�8�7�;�+D�"(*+-;�\1&M/; �B/�(10$+681sa&)\*+�Rp7vJojp \1+681i�+68:%'7-k
,�&)\EC6798E,d,�79(17bs=0$/\1+:H!�798E7�;<(*+6+-,v5W+68E&M/",r0�7�\�+D�P5V&M81+-,f}:Jojp d0�7�\�;$/b+D�"5�A)&)C6&)(4,$+-A)+6(*+:/�5�+68h79(1&M/;f�
&);�\1(*+-7�,fRP7Q5�!$#VA)&)\10$+68pC67�;b\E&)%:5�AMk�\*(*/�5b7�\*�"&);$HQ>y/�8o+D�"(*+-;�\1&M/;�\-}���;O(10�&)\L7981+-7"R�7�\o&);�&M(1\L81+65VA)&)C679(1&M/;
7�;�,{C67�CE0�&);�H�5W/A)&)C6&M+-\-RVJojp .81+-A)&)+-\^/;�(10�+Q7�\1\1!�%:5�(1&M/;b(10�79(aA)7981H�+�7�%:/!�;<(1\=/�>p\15�7981+_,�&I\*��\15�7�CD+
7981+_7Six7�&IA)79#�AM+�}

� !Ot � �
��� 
 ��� �p�� �&������ �

Jojp �&)\�&);<(*+-;�,$+-,�(*/d5�81/�iP&),�+.7d0�&)H0�AMk~7-i97�&)A)79#VAM+.Y�AM+.\*kP\1(*+-% ,�&)\*(*8E&)#�!$(*+-, 7�CD8E/\1\'7ri�+681k�A)7981H�+
CD/A)AM+-CD(1&)/;|/�>a!�;$81+-A)&I79#�AM+';$/",$+-\6} g 0$+�\*kP\1(*+-% � \�(�sL/~%'7�&);�,$+-\1&MH;�,$+-C6&)\1&)/;�\381+ ��+-CD(�(10�&)\6��Jojp 
!�\*+-\B(10$+�J	0$/�8E,'AM/"C679(1&M/;O7�AMH�/�8E&M(10�% s=0�&)Ch0'%'7�&);<(17�&);�\B/;�AMk:7_\E%'7�A)A�7�%:/!�;Z(G/�>F\*(179(*+47�;�,�7�A)AM/�s=\
+6z�C6&M+-;<(��*/&); 7�;�, AM+-7-i�+{/�5W+68E79(1&M/;�\6Ro7�;�, J	j� ,�&)\*(*8h&M#�!$(*+-\�7~\1&I;$HAM+bY�AM+b/�i�+68�%�7�;Zk�0$/\*(1\�(*/
#�7�A)7�;�CD+3AM/7�,f}

 P5VA)&M(*(1&);$H_+-7�CE0bY�A)+4\*k"\*(*+-%�lX7�;�,.YVAM+�qp&I;Z(*/�#�AM/"C1�"\o7�;�,b,�&)\1(*8E&M#�!$(1&I;$H�(10$/\*+�#�AM/"C1�"\o/Si�+68a%'7�;Zk
\*+681i�+68h\3#�7�A)7�;�CD+-\�(10$+�AM/7�, /�>L\1+681iP&I;$Hb5W/�5�!�A)798�Y�A)+-\�/Si�+68�%'7�;Zkv\*+68Ei�+68E\6}�� (_7�A)\1/�&);�CD81+-7�\*+-\_(10$+
;P!�%_#W+68�/�>o%:+-\1\179H�+-\_81+-[P!�&M81+-,r(*/b>]+6(1CE0 7.sa0$/AM+:Y�AM+�RF\E&);�CD+:7�C6A)&M+-;<(�%Q!�\*(3AM/P/��{!$5v+-7�Ch0~#�AM/"C1�
\*+65�798h79(*+-AMk�} �a/SsL+6i�+68-R4(10$+{;$+6(�sG/�8E� #�7�;�,$sa&),$(10 CD/;�\E!�%:+-, #Pk 7�AM/</��"!$5 &)\�\1%�7�A)A=CD/%:5V7981+-,
(*/�(10$+�#�7�;�,$s=&I,$(10r81+-[<!�&M81+-,d(*/K,$+-AI&Mi�+68�(10$+'#�A)/PCE�V}'��;~7�,�,�&M(1&M/;fR�Jojp d0�&),$+-\�(10$+'#VAM/PCE�rA)/</��"!$5

U �



A)79(*+-;�CDk.#PkO5�81+Dun>y+6(1Ch0�&);$H:#VAM/PCE�P\-}

 Pk"\*(*+-%'\�\E!�CE0:7�\pj�81+6+-;$+6( � � � 7�;�, �  � g � ¡ � � \*(*/�8E+	s=0$/AM+oY�AM+-\-} g 0�&)\�8E+-\1!�AM(1\@&);:AM/�sG+68pA)/</��"!$5
CD/\*(1\�(10�7�;:J	j� WRx/;�+oA)/</��"!$5�5W+68�YVAM+G8h79(10$+68�(10�7�;�5W+68�#VAM/PCE�VR�#V!$(�8E+-[<!�&)81+-\@%:/�81+osG/�8E�_(*/37�CE0�&M+6i�+
AM/7�,.#�7�AI7�;�CD+�}G P+681i�+68E\	!�;�A)!�CE�<k'+-;�/!$H0b(*/:#W+a8E+-\*5W/;�\1&M#�A)+=>]/�8^\*(*/�8E&);$H�i�+681k.A)7981H�+�Y�A)+-\L%�7-k�8E!�;
/!$(G/�>W,�&)\*��\*5�7�CD+=+6i�+-;O(10$/!$H0�(10$+=\*k"\*(*+-%t7�\B7_s=0$/AM+=0�7�\B\1!$zOC6&M+-;Z(�>]81+6+4\*5�7�CD+�}p�o7�A)7�;�C6&);�H3(10$+
AM/7�,O/�>�\*+681i"&);$HQs=0$/AM+=Y�AM+-\G(�kP5�&)C67�A)AMk:&);<i�/AMi�+-\o7�,�795�(1&)i�+4C67�Ch0�&);$H$}p aH7�&);fRP(10�&)\L%'7-k�#�+47-s^�Pso798E,
>]/�83A)7981H�+�Y�AM+-\���7O5W/�5�!�A)798aYVAM+:%Q!�\1(4#W+�\*(*/�81+-,~&I;{&M(1\�+-;<(1&M81+6(�kr79(�+-7�Ch0~C67�CE0�&);$H�\*+681i�+68S}�2��47�\10
7�A)\*/'!�\*+-\^C67�CE0�&);$H$R�#�!�(	/;�AMkO,�+65�+-;�,�\o/;�&M(	>]/�8=\1%'7�AIAWY�AM+-\6}

2��47�\10�� \�#VAM/PCE� H�8h7�;<!�AI798E&M(�k &)\.5�798E(1&)C6!�A)798EA)k sG+-AIA3\1!�&M(*+-, (*/ \*+681i"&);$H A)7981H�+�R�5W/�5�!�A)798.Y�AM+-\6R
\1!�Ch0v7�\3\*/�>](�so7981+O,�&)\*(*8E&M#V!$(1&M/;�\6}3j�/�83+D�"7�%'5�AM+�R�&);d7 U R T�T�T u�\1+681i�+68�\1kP\*(*+-%�R�7.Y�AM+:7�\3\1%�7�A)A�7�\��
%:+6H79#Pk<(*+-\Bs=&)A)A<5�81/",�!�CD+	7�81+-7�\1/;�79#�AMkQ#�7�A)7�;�CD+-,:\*+68EiP&);�H4AM/7�,'s=&M(10����3�Lk<(*+	#VAM/PCE�P\ �Z(10$+^AM/7�,�/�>
\*+681i"&);$H�(10$+	YVAM+os=&)A)AP,�&)\*(*8h&M#�!$(*+-,�7�CD81/\1\ U R T�T�T \*+681i�+68h\6}�  \*k"\*(*+-%�(10�79(�#�7�A)7�;�CD+-\pA)/7�,:#<k�C67�CE0�&);$H
s=0$/A)+_Y�AM+-\asL/!�A),{81+-[<!�&M81+�RW&);�(10�&I\aC67�\*+�RF79#W/!$( U R T�T�T (1&)%:+-\47�\�%�!�CE0r(*/�(17�A@\*(*/�8E79H�+:(*/b7�CE0�&M+6i�+
(10$+�\17�%:+�AM/7�,�#�7�AI7�;�CD+�\1&);�CD+4(10$+�s=0$/AM+4Y�AM+4sL/!�A),O#�+481+-[P!�&M81+-,O(*/�#W+4C67�Ch0$+-,b/; U R T�T�T \*+68Ei�+68E\6}
��;O(10$+�/�(10$+68	0�7�;�,fR"2��a7�\E0�&I\G;$/�(o7�\o+6z�C6&M+-;<(o7�\	7_s=0�/AM+DunY�AM+4\1CE0$+-%'+4>]/�8	A)7981H�+4#�!$(L!�;$5W/�5�!�A)798
Y�AM+-\-R<(10$/!�H0O(10�+4+D�"5W+68E&)%:+-;<(1\o&);b P+-CD(1&M/; �P} U \10$/�s (10�79(^&M(LC67�;�5�8E/Si"&),$+�CD/%:5W+6(1&M(1&Mi�+�,$/Ssa;�AM/7�,
\*5W+6+-,�\6}^2��47�\10�� \4#�AM/"C1�bH�8h7�;<!�AI798E&M(�kb&)\4;$/�(4A)&M��+-AMk.(*/.7 ��+-CD('l]>]/�8a#W+6(*(*+684/�84sL/�8E\*+�q^5W+681>]/�8E%'7�;�CD+
/�8'AM/7�,�#�7�AI7�;�CD+.>y/�8'\1%�7�A)ALY�AM+-\6} j�/�8�\1!�Ch0�Y�AM+-\6RB2��47�\10 ,$+65W+-;�,�\_/;�C67�Ch0�&);$H~7�;�,�/;�\1+681i�+68
\*+-AM+-CD(1&)/;�7�%:/;$H'#VAM/PCE�O8E+65�A)&)C67�\3lX,$+-\ECD8E&M#W+-,b&);K P+-CD(1&M/;{NP} U qh}

Jojp � \QCD/�81+�AM/"C679(1&M/;|7�AMH�/�8E&M(10�%�R@Jo0$/�8h,fRF81+-[P!�&M81+-\�7{AM/�H798E&M(10�%'&)C�;<!�%_#W+683/�>	%:+-\1\E79H�+-\_5W+68
AM/P/��P!�5_7�;�,�5�8E/Si"&),$+-\F7^A)/�H798E&M(10�%'&IC@#�/!�;�,�/;3(10$+G;<!�%Q#W+68F/�>$%:+-\1\179H�+-\�7��*/&);�/�8�AM+-7-i�+G/�5�+68h79(1&M/;
81+-[P!�&M81+-\-}@Jojp _%'&MH0<(�0�7Si�+o!�\*+-,_(10�+G%:/�81+o;�7�&Mi�+o795�5�8E/7�CE0�/�>�\1&)%:5VAMk4%�7�&);Z(17�&I;�&);$H=74A)&)\1(F/�>�+6i�+681k
;$/",$+./;�+-7�CE0 ;$/",$+b7�;�,�(10$+-; !�\1&);$HvCD/;�\1&I\*(*+-;Z('0�7�\10�&);$Hd/�8�\1/%:+b/�(10$+68�,�&I\*(*8E&M#�!�(*+-,|\*(*/�8h79H�+
7�AMH�/�8E&)(10�%t(*/�\*(*/�81+37�;�,�81+6(*8h&M+6i�+3,�79(17"} g 0�&)\o795�5�81/7�Ch0.sG/!�AI,b7�A)AM/Ss >]/�8^CD/;�\*(17�;<(	(1&)%:+�AM/P/��"!$5�\
#�!$(Q81+-[P!�&M81+-\Q7K;P!�%_#W+68�/�>^%:+-\1\179H�+-\:AI&);$+-798_&); (10$+.;<!�%Q#W+68_/�>=;�/P,$+-\Q&);~(10�+�\*k"\*(*+-% >]/�8Q+-7�Ch0
�*/&);~/�8�AM+-7-i�+./�5W+68E79(1&M/; ��7�,�,�&M(1&M/;�7�A)A)kK(10�&)\Q\1CE0�+-%:+�81+-[P!�&M8E+-\_\*(*/�8E79H�+.A)&);�+-798_&);v(10$+�;<!�%_#W+68_/�>
;$/",$+-\L79(G+-7�Ch0b;$/P,�+�} � 0�&)A)+a7�;�795�5�81/7�Ch0O(10�79(G81+-[P!�&M8E+-\BA)&);�+-798G\*(179(*+�CD/!�A),O#W+a&)%'5�AM+-%:+-;<(*+-,'>]/�8
\*k"\*(*+-%'\�s=&)(10r7b\E%'7�A)A�CD/A)AM+-CD(1&M/;d/�>L;$/P,�+-\�/�837�AI7981H�+683\*k"\*(*+-% s=0$+68E+Q(10$+'\1+6(4/�>L5�7981(1&IC6&M5�79(1&);$H
;$/",$+-\^8h7981+-AMkbCE0�7�;�H�+-,fR�&)(a&)\^;�/�(4795�5�81/�5�8E&)79(*+�>]/�84(10$+_+-;<iP&)81/;�%:+-;<(=sL+Q&);<(*+-;�,dJojp .(*/�#�+Q!�\*+-,
&);f��%'&IA)A)&M/;�\=/�>L!�;$81+-A)&)79#VAM+�%�7�CE0�&);�+-\6}:  %:+-7�\E!$81+-%:+-;<(3\*(1!�,$kr/�>o�a795�\1(*+68_7�;�, ��;P!$(*+-A)A)7b0�/\*(1\
81+65W/�81(1\4(10�79(3N T 5W+68ECD+-;<(4/�>L\*+-\1\1&)/;�\�A)7�\*(*+-,dAM+-\1\4(10�7�; �9T %'&);P!$(*+-\�7�;�,r(10�79( � NO5W+68ECD+-;<(�AI7�\*(*+-,
AM+-\1\^(10�7�;�795�5�8E/-�$&)%'79(*+-AMk U6T %'&);P!$(*+-\�� ¡�¡ � }

��;{7�;r+-;<iP&)81/;�%:+-;<(=s=&)(10{\1!�CE0r7�AI7981H�+�;P!�%Q#W+68=/�>W�*/&);r7�;�,{A)+-7-i�+�/�5W+68E79(1&M/;�\6R�sL+�>]+6+-A�(10�79(
Jo0$/�8h,Q/ �W+68E\�7�;:795�5W+-7�A)&I;$Ha(*8h7�,$+6/ ��#W+6(�sG+6+-;�(10$+^CD/\1(�/�>�5W+681>]/�8E%'&);$H47�AM/</��"!$5:7�;�,�(10$+	CD/\*(�/�>W7
%:+-%Q#W+68E\10�&M5.CE0�7�;$H�+�} ` 7�&);Z(17�&I;�&);$H�7�;b7�C6C6!$8E79(*+3H�8E/!$5b%:+-%_#W+68E\E0�&M5�/Si�+68=7�s=&I,$+Du�7981+-7�;$+6(�sL/�81�
&)\�,�&MzOC6!�AM(6}���+-&),�798�+6(�7�A�}�5�81/�5W/\*+�7�;v7�AMH�/�8E&)(10�% (*/.%�7�&);Z(17�&I;{H�8E/!$5v%:+-%_#W+68E\E0�&M5{&I;{7 �d a�
#�!$(	/;�AMkO,$+-%'/;�\*(*8E79(*+_\EC67�A)&);$H:(*/�0P!�;�,�81+-,�\o/�>@C6A)&M+-;<(1\^7�;�,�!$(1&IA)&M�6+�7'CD+-;<(*8E7�A�\*+68Ei�+68^s=0�&)Ch0KJojp 
+D�"5�A)&)C6&M(1A)k�79(*(*+-%:5�(1\o(*/�7Si�/&), � U ��� }p 4,�,�&M(1&M/;�7�A)AMk�R7�;<k�A)7981H�+�C67�CE0$+�/�>�;�/P,$+4AM/"C679(1&M/;�\L&)\GAI&M��+-AMk�(*/
CD/;<(17�&);r+-;Z(*8E&)+-\asa0�&)CE0r0�7Si�+�#W+-CD/%:+�!�;$8E+-7�CE0�79#�A)+.lX7.A)&);�+-798=H�81/!$5d%:+-%Q#W+68E\10�&M5rA)&)\*(4CD/!�A),r;$/�(
#W+a+-7�\E&)AMk�%'7�&I;Z(17�&);�+-,Vqh} g 0$+-\*+�!�;$81+-7�Ch0�79#�AM+4+-;<(*8E&M+-\os=&)AIA�;$/�(o7 ��+-CD(=(10$+4CD/�8E81+-CD(1;$+-\1\	/�>�7�A)/</��"!$5
#�!$(	sa&)A)A�C67�!�\*+3(10$+QAM/</��"!$5b(*/�\E! ��+68a7:A)7981H�+_;P!�%Q#�+68	/�>@+D�"5W+-;�\1&Mi�+�;$+6(�sG/�81�.(1&)%'+6/!$(1\6}

  ,�+6(17�&)AM+-,�,$+-\1CD8E&M5�(1&M/;O7�;�,O7�;�7�A)kP\1&I\B/�>F(10�+47�,�,�&M(1&M/;�7�AV%:+-CE0�7�;�&)\1%'\	Jo0$/�8E,�!�\*+-\L(*/:7�CE0�&M+6i�+
AM/7�,b#V7�A)7�;�CD+37�;�,b8E+-A)&)79#�&)AI&M(�k'7981+_5�81+-\*+-;<(*+-,�&);{ "+-CD(1&M/;KNP}

U-�



� !�� � �[� � 	������
	8����
�
Jojp .5�81/Si"&),$+-\aCD/;�\1&)\*(*+-;�CDk�7�;�,{&I;Z(*+6H�8E&)(�kb/�>�Y�AM+Q\*kP\1(*+-%'\=#Pk�7�,$/�5�(1&I;$H'(10$+: "jp "�^��Y�A)+_\*k"\*(*+-%
>]/�8E%'79(6}LJojp �+D�"(*+-;�,�\4 "jp "�^��#<k�5�81/�iP&I,�&);$H�(10$+3>]/A)AM/�s=&);$H:,$+-\1&)8E79#�AM+�,$+-\1&M8h79#�AM+�5�81/�5W+681(1&M+-\-�

x /0!$�H!M�����%,# ��� !)� �H��������3#�� Jojp :\*+681i�+68h\L;�+6+-,�;$/�(L\10�7981+47�;Zk'7�,�%�&);�&)\*(*8h79(1&Mi�+^81+-A)79(1&)/;�\10�&M5
sa&M(10�5�!$#�AI&)\10$+68E\-}�Jojp �\*+681i�+68E\pCD/!�A),�#W+	/�8E,�&);�798Ek3� ;<(*+68E;$+6(p0�/\*(1\�s=0$/\1+	/Ss=;$+68h\�i�/A)!�;<(*+6+68
\15�7981+3\*(*/�8E79H�+�7�;�,�;$+6(�sG/�8E��8E+-\*/!$8ECD+-\6}

x K��H%,#&%���� # � � C�� Jojp {AM/P/��P!�5{/�5W+68E79(1&M/;�\a!�\1+�\15�7�CD+:7�;�,d%:+-\1\179H�+-\�79(�%:/\*(�AM/�H798h&M(10�%'&)CQ&);
(10�+_;<!�%_#W+68	/�>@\*+681i�+68E\6}

x�� 6'%,� #&%����&# ��� C��   C6A)&M+-;<(�C67�; 7�A)sL7SkP\O81+6(*8E&M+6i�+r,�79(17�7�\OAM/;�H 7�\O&)(�&)\�;�/�(�(*8E795�5W+-, &I; 7
\E%'7�A)A�5�798E(1&M(1&M/;v/�>o(10$+�!�;�,$+68EAMk"&);$H.;$+6(�sG/�81��R�7�;�,~7�\QAM/;$HK7�\_/;$+�/�>o(10$+�,�79(17 � \_81+65VA)&)C67�\
&I\	81+-7�CE0�79#�AM+Q!�\1&);$H�(10$+_!�;�,$+68EAMk"&);$H�;$+6(�sG/�81��} g 0�&)\^&I\	(*8E!$+�+6i�+-;r&M>@\*+681i�+68E\a7981+_CD/;�\*(17�;<(1AMk
�*/&);�&I;$H�7�;�,�AM+-7-i"&);$H�(10�+.Jojp v\1kP\*(*+-%�}rJojp d5�AI7�CD+-\_81+65VA)&)C67�\�/;�\*+681i�+68E\�A)&M��+-A)k{(*/r#W+�79(
!�;$81+-A)79(*+-,�;�+6(�sL/�81�bAM/PC679(1&)/;�\	(*/'+-;�\E!$81+�&);�,$+65W+-;�,�+-;Z(L>]7�&IA)!$81+�}

x @ �,%,���?%3#�%3��H!	� Jojp b+-;�\1!$81+-\a(10�79(4(10$+�#�!$8E,$+-;�/�>B\*(*/�8E&);�HO7�;�,{\*+681i"&);$HO,�79(17O&)\4,�&Mi"&),$+-,
7�%'/;$Hb(10$+'\*+681i�+68h\�&);r81/!$H0d5�81/�5W/�81(1&)/;{(*/b(10�+-&M83C6795�7�C6&M(�k�}�� (3%'7�&);<(17�&);�\�AM/7�,d#V7�A)7�;�CD+�R
+6i�+-;�&M>"\*/%:+L,�79(1747981+B>X798�%:/�8E+B5W/�5�!�A)798�(10�7�;3/�(10$+68h\6R9#<k3C67�Ch0�&);$Ha#�AM/"C1�"\�7�;�,_#<k�\*5�8E+-7�,�&);$H
+-7�Ch0KYVAM+ � \	,�79(17:/�i�+684%'7�;<kb\*+681i�+68E\-}

x�
 !$�(1��&1 �(!$?�H!	� ��;�CD+QJojp OCD/%'%'&M(1\o(*/'\1(*/�8E&);$H:,�79(17"R�&M(o��+6+65�\	&)(o7Six7�&IA)79#�AM+�>]/�8^79(^AM+-7�\*(	7�;
79H�8E+6+-,"un/;{&I;Z(*+681i97�A�}

x� �?�G��%,1�� Jojp vA)&)%�&M(1\�(10$+�7�%:/!�;<(_/�>^,�79(17{(10�79(Q7�;<kv5�7981(1&IC6!�A)7983� � 7�,�,$81+-\1\QC67�;|&I;�\*+681(
&I;Z(*/.(10$+'\*k"\*(*+-%b} g 0�&)\a5�81/�iP&I,$+-\�7b,$+6H�81+6+:/�>B5�81/�(*+-CD(1&M/;v79H7�&);�\1(3%'7�A)&)C6&M/!�\a79(*(*+-%:5�(1\�(*/
+D�$0�7�!�\1(^(10$+3\*k"\*(*+-% � \a\*(*/�8E79H�+�}

x ��� � �&!$?��C�� JoA)&)+-;Z(1\pC67�;�>y+6(1Ch0�Jojp �,�79(17�s=&M(10',�+-A)7-k�CD/%:5�798E79#VAM+^(*/3(10�79(B/�>Wj g^� RZ,�!$+	(*/
J	j� � \^!�\*+�/�>@+6z�C6&M+-;<(=AM/P/��"!$5�7�AMH�/�8E&M(10�%'\6R$C67�CE0�&I;$H$R�5�81+Dun>]+6(1CE0�&);$H$R�7�;�,b\1+681i�+68a\*+-A)+-CD(1&M/;f}

g 0�+�;�+D�P(^(�sG/O\*+-CD(1&M/;�\	5�81+-\*+-;<(aJo0$/�8E,.7�;�,b2��47�\10fR�s=0�&)CE0�(*/�H�+6(10$+6845�81/�iP&),�+4(10�+-\*+�5�81/�5W+68*u
(1&M+-\6}

�9T



� �������	��
 �

� � � � � � ��� � �

Jojp _!�\*+-\�(10$+^Jo0$/�8E,Q5�81/�(*/"CD/AP(*/4AM/"C679(*+o#�AM/"C1�"\ � ¡ N � }�J	0$/�8E,�\1!$5�5W/�81(1\$�*!�\1(�/;$+L/�5W+68E79(1&M/;f��H&Mi�+-;
7'��+6k�Rf&M(=s=&)A)Af,$+6(*+68h%'&);$+3(10�+Q;$/",$+381+-\15�/;�\1&M#�AM+�>]/�8=(10�79(4��+6k�}4Jo0�/�8E,�,$/P+-\=;$/�(4&M(1\*+-AM>�\*(*/�8E+_��+6k"\
7�;�,.i97�A)!$+-\6R"#�!�(L5�81/Si"&),$+-\L5�8E&I%'&M(1&Mi�+-\G(10�79(^7�A)AM/�s 0�&MH0$+681u�A)7-k�+68^\*/�>](�so7981+3(*/:#V!�&)A),�7�s=&),$+�i9798E&M+6(�k
/�>G\1(*/�8E79H�+�\*k"\*(*+-%'\��@Jojp K&I\a/;�+�\E!�CE0v!�\1+�/�>G(10$+�Jo0$/�8E,r5�8h&)%'&M(1&Mi�+�} g 0�&)\a\1+-CD(1&M/;v\1!�%'%�798E&M�6+-\
Jo0$/�8h, �<>]/�8^7�%:/�81+�,$+6(17�&)A)+-,O,$+-\ECD8E&M5�(1&M/;O/�>@J	0$/�8E,.\*+6+�/;$+�/�>�(10$+�\*+6i�+68h7�AW5�!$#�A)&IC679(1&M/;�\p8E+-A)79(1&);$H
(*/�Jo0�/�8E, � ¡ N � � ¡�� � }

� !# � � �H�����38���� � �&� � � � 


?B7�Ch0dJ	0$/�8E,K;�/P,$+Q0�7�\a7O!�;�&)[P!$+��.un#�&)(=;$/",$+_&),$+-;<(1&MY�+68�l]� 23qhR�/�#�(17�&);$+-,K#<k�0�7�\E0�&);$H:(10$+�;$/",$+ � \
� � 7�,�,$81+-\1\o7�;�,.7 a�c�dKfhgji�k �8p �4m
c ���4m���}GJo0$/�8h,Oi"&M+6s=\G(10$+���24\	7�\o/"C6C6!$5PkP&I;$H�7:C6&)8EC6!�A)798o&),$+-;<(1&MY�+68
\*5�7�CD+�}G��+6kP\	798E+37�A)\*/:%'795�5W+-,.&);<(*/�(10�&)\L� 2�\*5�7�CD+�R�#PkO0�7�\10�&);$HQ(10$+-%�(*/	�.un#�&M(o��+6k�� 2�\6}GJ	0$/�8E,
,$+6Y�;�+-\a(10�+�;�/P,$+�81+-\*5W/;�\E&M#�AM+3>]/�8�7���+6k{(*/.#W+Q(10�+ l^gjo�o�mKl�l7p�dO/�>B(10�79(���+6k � \���2�} g 0$+ l�gjo�o^m^l�lKp�d
/�>p7�;{� 2�
.&)\^(10$+�;$/",$+_s=&)(10�(10$+�\1%'7�A)AM+-\1(=��2�(10�79(�&)\^H�81+-79(*+68�(10�7�;�/�8�+-[<!�7�AF(*/�
vl]s=&M(10�s=8E795$u
7981/!�;�,VqhR�%Q!�CE0�7�\a&);bCD/;�\1&)\1(*+-;Z(=0�7�\10�&);$H � U-¡ � }

JL/;�\1&)\*(*+-;<(�0�7�\10�&);�H.A)+6(1\�;$/P,�+-\�+-;Z(*+68_7�;�,vAM+-7-i�+'(10�+';$+6(�sL/�81�ds=&M(10d%'&);�&)%'7�A�%:/Si�+-%:+-;<(_/�>
��+6k"\6} g /v%'7�&);<(17�&); CD/�8E81+-CD(:\1!�C6CD+-\1\*/�8:%'795�5�&);$H\_s=0$+-;�7{;$/",$+�v�*/&);�\3(10�+�;$+6(�sG/�8E�VRBCD+68E(17�&);
��+6k"\35�81+6i"&M/!�\EAMk{7�\1\E&MH;$+-,v(*/� � \_\1!�C6CD+-\1\*/�8Q#W+-CD/%:+�7�\1\1&)H;$+-,v(*/��} � 0$+-;|;$/P,�+� AM+-7-i�+-\Q(10$+
;$+6(�sG/�81��R@7�A)A�/�>� � \37�\1\1&)H;$+-,v��+6k"\_7981+'8E+-7�\1\1&MH;$+-,~(*/K&M(1\_\E!�C6CD+-\1\*/�8-}O�=/{/�(10$+68QCh0�7�;$H�+-\_&I;v(10$+
7�\1\1&)H;�%:+-;<(	/�>���+6k"\^(*/O;$/P,�+-\	;$+6+-,�/"C6C6!$8-}

JL/;�\1&)\*(*+-;<(�0�7�\10�&);�H�&)\�\1(*8E7�&MH0<(*>y/�81so798E,d(*/�&)%'5�AM+-%:+-;<(6RWs=&M(10vCD/;�\*(17�;<(�un(1&)%:+'A)/</��"!$5�\6RF&)>B7�A)A
;$/",$+-\30�7Si�+�7�;|!$5$un(*/9u�,�79(*+�A)&)\*(�/�>	7�A)Ap/�(10$+68�;�/P,$+-\-}O�a/SsL+6i�+68-Rp\1!�Ch0 7K\1kP\*(*+-%w,$/P+-\_;$/�(_\EC67�AM+ �
Jo0$/�8h,.5�81/Si"&),$+-\	7�\1C67�A)79#�AM+�R�,�&)\*(*8E&M#V!$(*+-,�i�+68E\1&M/;b/�>@CD/;�\1&I\*(*+-;Z(a0�7�\10�&);�H$}

� !Ot ��� � � � ��	���� ��� �Nvw� �u� 
���	��  � �

  Jo0$/�8E, ;$/P,�+'!�\*+-\�(�sG/d,�79(17�\*(*8h!�CD(1!$81+-\�(*/{5W+681>y/�8h%�AM/P/��P!$5V\6�37�\1!�C6CD+-\E\*/�8QA)&I\*(37�;�,~7KY�;$H�+68
(179#�AM+�}G��;�AMk�(10$+�\1!�C6CD+-\1\1/�8oAI&)\*(G&I\B81+-[P!�&M8E+-,�>]/�8	CD/�8181+-CD(1;$+-\1\-R"\1/'J	0$/�8E,�&)\GC6798E+6>]!�AV(*/:%'7�&);<(17�&);.&M(1\
7�C6C6!$8E7�CDk�} g 0$+BY�;�H�+68�(179#�A)+L7�C6CD+-AM+68h79(*+-\pAM/P/��P!$5V\6R�#V!$(�,$/P+-\�;$/�(�;�+6+-,Q(*/4#W+G7�C6C6!$8h79(*+�RZ\*/3Jo0$/�8E,�&)\
AM+-\1\�79H�H�8E+-\1\1&Mi�+^79#W/!$(�%'7�&);<(17�&);�&I;$H4&)(6} g 0�+L>]/A)AM/�s=&);$H�,�&)\EC6!�\1\1&M/;QY�8E\1(�,$+-\ECD8E&M#W+-\@0$/Ss�(*/�5W+681>]/�8E%
CD/�8181+-CD(^l]#�!�(�\1A)/Ss4q�AM/P/��P!$5V\�s=&)(10_(10$+o\1!�C6CD+-\E\*/�8�A)&)\*(6R�7�;�,Q(10$+-;�,$+-\1CD8E&)#�+-\�0$/�s�(*/�7�C6CD+-AM+68h79(*+	(10$+-%
!$5{s=&M(10�(10�+_Y�;$H�+684(179#�AM+�} g 0�&)\^,�&)\1C6!�\1\E&M/;b7�\1\1!�%'+-\=(10�79(4(10$+681+�7981+�;$/O%'7�AI&)C6&M/!�\	5V7981(1&)C6&M5�7�;<(1\
&);d(10$+OJ	0$/�8E,d5�81/�(*/"CD/A ��s=0�&)A)+QsL+'#W+-A)&M+6i�+�(10�79(_&)(�\E0$/!�A),d#W+�5W/\1\1&M#�A)+Q>]/�8_;$/",$+-\�(*/�i�+68E&)>ykr(10$+

�"U



81/!$(1&I;$HO&);�>y/�8E%�79(1&M/;�(10�79(4/�(10$+68_Jo0$/�8h,�5�7981(1&IC6&M5�7�;<(1\a\*+-;�,K(10$+-%�RV(10$+�7�AMH�/�8E&)(10�%'\a(*/�,$/.\*/.7981+
AM+6>](	>y/�8=>]!$(1!�81+�sG/�8E�V}

?Bi�+681kbJ	0$/�8E,�;$/P,�+�%�7�&);Z(17�&I;�\o7�AI&)\*(L/�>�(10$+3&),�+-;Z(1&M(1&)+-\G7�;�,.� � 7�,�,�81+-\1\*+-\L/�>@&M(1\���&)%�%:+-,�&)79(*+
\1!�C6CD+-\E\*/�8E\p/;O(10$+4J	0$/�8E,:8E&I;$H$} g 0$+^>X7�CD(B(10�79(G+6i�+681k�;$/",$+	�";$/Ss=\G&M(1\p/�s=;�\E!�C6CD+-\1\*/�8o%:+-7�;�\B(10�79(
7b;$/",$+�C67�;~7�AMso7-k"\�5�81/"CD+-\1\�7bAM/P/��P!$5vCD/�818E+-CD(1AMkV��&M>B(10$+',$+-\1&M8E+-,K��+6kd&)\�#W+6(�sL+6+-;d(10$+';$/",$+:7�;�,
&M(1\^\E!�C6CD+-\1\*/�8-R�(10$+3A)79(*(*+68a;�/P,$+3&I\o(10$+3��+6k � \=\1!�C6CD+-\E\*/�8 ��/�(10$+68Es=&)\*+�(10$+3A)/</��"!$5�C67�;�#W+�>]/�81so798E,$+-,
(*/'(10$+Q\1!�C6CD+-\1\*/�8SR�s=0�&)Ch0b%:/Si�+-\=(10$+_AM/P/��"!$5�\*(*8E&)CD(1A)kOC6AM/\*+68a(*/�&M(1\	,$+-\1(1&);�79(1&M/;f}

 �;�+6s ;$/",$+ �AM+-798E;�\�/�>_&M(1\O\1!�C6CD+-\1\*/�8h\Osa0$+-; &M(OY�8E\*(���/&);�\�(10$+vJo0$/�8E, 8E&);$H$Ro#Pk 7�\*�"&);$H
7�; +D�"&I\*(1&);$H�;$/",$+{(*/�5W+681>]/�8E%m7�A)/</��"!$5 >y/�8  � \.\1!�C6CD+-\E\*/�8 ���(10$+-; 7�\*�"\O(10�79(.\E!�C6CD+-\1\*/�8b>]/�8
&M(1\Q\1!�C6CD+-\1\*/�8�A)&)\1(6} g 0�+��b+-;Z(*8h&M+-\_&); (10$+OAI&)\*(�5�81/�iP&I,$+:>]7�!�AM(3(*/AM+68E7�;�CD+���&)>o7{;$/",$+ � \_&)%�%:+-,�&)79(*+
\1!�C6CD+-\E\*/�8�,$/<+-\�;$/�(�81+-\*5W/;�,fRx(10$+o;$/",$+GC67�;�\1!$#�\1(1&M(1!$(*+B(10�+L\*+-CD/;�,_+-;<(*81k_&);�&M(1\�\1!�C6CD+-\1\1/�8@AI&)\*(6}� 4A)A
��\1!�C6CD+-\1\*/�8h\	sG/!�A),b0�7-i�+_(*/'\1&)%�!�AM(17�;$+6/!�\EAMk'>X7�&)AW&);./�8E,$+68	(*/',�&I\*8E!$5�(L(10$+_Jo0$/�8h,.8E&);$H$R$7�;.+6i�+-;<(
(10�79(	C67�;.#W+4%�7�,$+ai�+68EkO&)%:5�81/�#�79#�AM+as=&M(10�%:/",$+-\*(Lix7�A)!�+-\G/�>��"}@ 4;b&)%:5VAM+-%:+-;<(179(1&M/;O\E0$/!�A),O!�\*+
7:Y$�"+-,��"R�CE0�/\*+-;b(*/�#W+ � AM/�H�� r >]/�8^(10$+3>]/�81+-\*+6+-79#VAM+_%'7x�$&)%�!�%�;<!�%_#W+68	/�>�;$/",$+-\[r }

g 0�+4%'7�&I;OCD/%:5VAM+D�"&)(�k�&);<i�/AMi�+-,Os=&M(10�\1!�C6CD+-\1\1/�8oAI&)\*(1\L&)\G&I;O;$/�(1&)>yk"&);$H_7�;�+D�$&)\*(1&);�H�;$/",$+as=0$+-;
7:;$+6s ;�/P,$+�\10�/!�A),�#W+3&M(1\	\1!�C6CD+-\1\1/�8-} g 0$+3\1(179#�&)A)&M�-79(1&)/;O5�81/PCD+-,�!$81+�,$+-\1CD8E&)#�+-,.&); � ¡ N � ,$/<+-\^(10�&)\
&);:7�so7-k�(10�79(BH!�798E7�;<(*+6+-\p(*/35�8E+-\*+681i�+^(10$+^CD/;�;$+-CD(1&Mi"&M(�k�/�>W(10$+aJo0$/�8E,�8h&);$H�� \�\1!�C6CD+-\E\*/�8B5W/&);<(*+68E\6}

��/</��"!$5�\a5W+681>y/�8h%:+-,K/;�AMkbs=&M(10{\1!�C6CD+-\1\*/�8�A)&I\*(1\=sL/!�A),{81+-[P!�&M81+Q7�;r7Si�+68E79H�+'/�>nr�� � %:+-\E\179H�+
+D�$CE0�7�;$H�+-\-R�sa0$+681+
r &I\=(10$+�;<!�%_#W+68=/�>G\*+681i�+68E\6} g /O81+-,�!�CD+Q(10$+�;<!�%Q#W+68=/�>p%:+-\E\179H�+-\�81+-[P!�&M81+-,
(*/ q�lXAM/�HsrvqhR�+-7�Ch0d;$/P,�+3%'7�&);<(17�&);�\^7�Y�;$H�+68=(179#VAM+3(179#�AM+Qs=&M(10 � +-;Z(*8E&)+-\6} g 0$+
	����+-;Z(*81k�&I;b(10$+
(179#�AM+�79(�;$/",$+ �CD/;<(17�&);�\�(10$+�&),$+-;<(1&M(�kK/�>B(10$+�� d�l^f@;$/",$+Q(10�79(�\E!�C6CD+6+-,�\ �#<kK79(�AM+-7�\1( ������� /;
(10$+���2 C6&M8hC6AM+�} g 0P!�\4+6i�+681kr;�/P,$+��";$/Ss=\4(10$+:&),�+-;Z(1&M(1&)+-\a/�>L;$/",$+-\�79(45W/�sG+68*un/�>yun(�sL/K&);<(*+681i97�A)\4/;
(10$+�� 2 C6&M8EC6AM+�>]81/% &)(1\a/�s=;r5W/\1&M(1&M/;f}4  ;$+6s ;$/",$+�&I;�&M(1&)7�A)&)�6+-\^&M(1\aY�;$H�+68�(179#�AM+Q#<kK[P!$+681k"&);$H�7�;
+D�$&)\*(1&);$Hd;$/",$+�}v?��$&)\*(1&);�H{;$/",$+-\�s=0$/\*+�Y�;$H�+68�(179#�A)+�/�8:\1!�C6CD+-\1\*/�8'A)&)\1(_+-;<(*8E&M+-\�\10$/!�AI, 81+6>]+68�(*/
(10$+_;�+6s ;$/",$+�Y�;�,./!$(a79#�/!�(^&M(	#<k.5W+68E&M/",�&)C4AM/P/��P!�5�\o5W+681>y/�8h%:+-,b7�\^5�798E(	/�>@7�;K7�\*kP;�CE0$81/;�/!�\6R
/;$H�/&);�H'\*(179#�&)A)&)�-79(1&M/;.5�81/"CD+-\1\6}

j@&MH!$8E+ � u U \10$/�s=\45�\*+-!�,�/9u�CD/P,$+�(*/�AM/P/���!$5d(10$+�\1!�C6CD+-\1\*/�8�/�>G&),$+-;<(1&MY�+68�	���} g 0�+�%'7�&I;{AM/P/�5
&)\	&);�� ��� �8dAm �4m�o�m^l�lKp�dSR$s=0�&)Ch0b\*+-;�,�\��8dAmAo^m ��c ��� �8p �4m k-c�l^fF� � Jo\o(*/O7:\1!�C6CD+-\1\1&)/;b/�>�/�(10�+68=;$/",$+-\��
+-7�CE0�� � J|\*+-798hCE0$+-\@(10$+o(179#�A)+-\@/�>�(10$+o/�(10$+68p;$/",$+L>y/�8p;$/",$+-\�k�+6(pC6AM/\*+68�(*/�	���}@?G7�CE0:&M(*+68h79(1&M/;�s=&)A)A
\*+6( ��P(*/37�;$/",$+o#�+6(�sG+6+-;'(10$+^C6!$8181+-;<( ��P7�;�,�	���}B "&);�CD+ ��dOm�o�m �/c ��� �8p �4m k-c�l^f$;�+6i�+68p81+6(1!$8E;�\�7�;'� 2
H�81+-79(*+68L(10�7�;�	!��RP(10�&)\�5�8E/PCD+-\1\ps=&)A)A";$+6i�+68L/Si�+68E\E0$/</�(G(10$+=CD/�818E+-CD(L\1!�C6CD+-\1\*/�8-}@� (B%'7-k'!�;�,$+68*u�\10�/</�(6R
+-\*5W+-C6&)7�A)A)k�&M>W7_;�+6s ;$/",$+^0�7�\B81+-CD+-;Z(1A)k4��/&);�+-,:s=&M(10'7�;O��2|�*!�\1(p#W+6>y/�81+"	�� �"&);:(10�79(LC67�\*+4(10$+=CE0�+-C1�
>]/�8#	��$�% l ��'& ���( l�gjo�o^m^l�lKp�d � +-;�\1!�81+-\o(10�79()� ��� ��dOm �4mAo^m^l�l7p�d	5W+68E\1&)\1(1\L!�;Z(1&)A�&M(oY�;�,�\L7�5�7�&)8L/�>@;$/",$+-\
(10�79(=\1(*8E7�,�,�AM+�	���}

g sL/=7�\*5W+-CD(1\�/�>P(10�+BAM/P/��P!$537�A)H�/�8E&M(10�% %�79��+G&M(f81/�#V!�\*(6}�j@&M8h\*(6R�7�;Q� � Jd(*/*�8dAmAo�m ��c ��� ��p �4m k5c�l^f
/; ;�/P,$+��8E+6(1!$8E;�\�7�AI&)\*(�/�>	;$/P,�+-\�(10�79(  #W+-A)&)+6i�+-\�7981+'#W+6(�sL+6+-;|&)(37�;�,v(10$+�,�+-\1&M81+-,$	���}O 4;Zk
/;$+�/�>	(10$+-% C67�; #W+�!�\*+-,~(*/v%'79��+�5�81/�H�8E+-\1\_(*/�sL798h,�\�(10$+�\E!�C6CD+-\1\*/�8�/�>+	����B(10$+6k~%�!�\*(�7�A)AB#W+
!�;$8E+-\*5W/;�\1&Mi�+^>]/�8^7�AM/P/��P!$5�(*/�>]7�&IA�}B P+-CD/;�,fR"(10$+ 8 =Q� #�! AM/</�5.+-;�\E!$81+-\L(10�79(,� ��� �8dAm ��mAo�mKl�l7p�d	s=&)A)A
��+6+65d(*81k"&);$HO7�\4AM/;$H�7�\�&M(aC67�;{Y�;�,{7�;ZkK;�+D�P(�;$/",$+_C6AM/\*+68�(*/-	���}4 a\�AM/;�HO7�\4;$/P,�+-\a7981+�C67981+6>X!�A
(*/�%'7�&I;Z(17�&);bCD/�8E81+-CD(a\1!�C6CD+-\1\*/�8=5W/&);<(*+68E\6R.� � � �8dOm �4mAo^m^l�lKp�das=&)A)AV+6i�+-;Z(1!�7�A)AMkb\1!�C6CD+6+-,f}

��;K(10�+�!�\E!�7�A�C67�\*+�&);{s=0�&)Ch0K%:/\1(4;$/",$+-\40�7-i�+�CD/�8181+-CD(�Y�;�H�+68a(179#�A)+�&);�>y/�8E%�79(1&M/;fR�+-7�Ch0v&M(*+68*u
79(1&M/;v/�>G(10$+ 8 =Q� #�! AM/P/�5v+-A)&)%'&);�79(*+-\40�7�AM>p(10$+:81+-%�7�&);�&);$H.,�&)\1(17�;�CD+�(*/�(10$+�(17981H�+6(6} g 0�&I\4%'+-7�;�\
(10�79(^(10�+30$/�5�\	+-798EA)kO&);b7'A)/</��"!$5b(*8E7Si�+-A�AM/;$H:,�&I\*(17�;�CD+-\^&);.(10�+�� 2�\*5V7�CD+�R�7�;�,bA)79(*+6840$/�5�\o(*8E7Si�+-A
\1%'7�AIAp,�&)\*(17�;�CD+-\6} g 0�+'+6z�C67�CDk~/�>o(10$+�C67�Ch0�&);$Hr%:+-CE0�7�;�&)\1%w,$+-\1CD8E&M#W+-,v&);  "+-CD(1&M/;|NP} � ,$+65W+-;�,�\
/;�(10�&)\	/�#�\*+68Eix79(1&M/;F}G� (a&)\^sG/�81(10<s=0�&IAM+�(*/O;$/�(*+Q(10�79(=(10�&)\^7�AMH�/�8E&)(10�% ,$/P+-\=;$/�(4&M(1\*+-AM>�5�81/�iP&I,$+37�;
q'lXA)Hnrdqp#W/!�;�, �<(10$+�\*(*8E!�CD(1!$8E+=/�>F(10$+aY�;$H�+68L(179#�AM+�R"s=0�&ICE0'(10�+47�AMH�/�8h&M(10�% +D�"7�%'&I;$+-\6RPH!�798E7�;<(*+6+-\
(10�79(a+-7�CE0d0$/�5rs=&)A)AfCD/�i�+68�0�7�AM>@/�>�(10$+_81+-%�7�&);�&);$H',�&)\*(17�;�CD+�} g 0�&)\	#W+-0�7-i"&M/�84&)\^(10$+�\*/!$8ECD+Q/�>�(10$+
7�AMH�/�8E&)(10�% � \^AM/�H798h&M(10�%'&)C45�8E/�5�+68E(1&M+-\6}

� �



���������	��
��������
������������ ������� �!�"�!�"
$#!%���#!���
���	���&�'�(�)�*� ��+�# � �,�!� �"�!�-
.#!/0�213�-�54.�6�.���71�4.�
���8+�# � �,�!� �"�!�-
.#�9"
.#;:7�<�;
.=>������� �!�"�!�"
$#-?
�>@ A �CB �DCE�ED���^�����GF �)�IH

�KJMLN���&� +�# � �,�!� �"�!�-
.# F ���IH 6
�7���OD8�K� �KJ<@P����� �!�"�!�"
$# F H 6

���������	��
��������
������������ ��+�#��!�,� �!�"�!�"
$#-?
�>@ A �CB ��7�IB8�IED���^�����IF �)�QH

�KJMLR� 6
S	T �����UF ���5VW F �KJ<X��KJ<@P�����!� �"�!�-
.# F H)Y7H

Z L��KJ[@ +�#��!�!�!�.:7�Q\ �&
O�,� ]^:_��� F ���IH 6
�KJML < 1.` �KJ J W Z �-?a��?0�KJ J0:_�b4$]^:7c.�

�7���OD8�K� � J 6
���������	��
�����d9"
.#;4e]^:_����
f9g��
���"��:7�h:7�<���0�Q\Q�"#��)4�i-]P�j
.#
���5�����!� �"�!�-
.#�]^:_���*�2134$�K+&#��!�!� �,�k�)�&?
�>@ 8�7�IED�IB����Cl ���KB�� ��������F �)�IH
�7���OD8�K��m �KJ W m �0�Q\Q�"#!�ond�����!�!���!�-
.#!�!p
(�E "^E �KJ W F �>X6�)��Y[p

j@&MH!$81+ � u U � g 0$+B5�\*+-!�,$/9u�CD/",$+p(*/aY�;�,�(10�+G\1!�C6CD+-\E\*/�8�;$/",$+p/�>$7�;�&),$+-;<(1&MY�+68�	��V}@�^+-%:/�(*+G5�81/"CD+-,�!$81+
C67�A)A)\=7981+�5�81+-CD+-,$+-,�#<k.(10$+�81+-%'/�(*+_;$/",$+�}

g 0�+	>y/A)A)/Ss=&);�Ha(�sG/3(10�+6/�81+-%'\6R<5�81/Si�+-,�&);:7�;:7�C6CD/%:5�7�;<kP&I;$H3(*+-CE0�;�&)C67�A$81+65W/�81( � ¡�� � RP\10$/�s�(10�79(
;$+-&M(10�+68�(10$+'\1!�C6CD+-\1\_;$/�8�(10$+:5W+681>]/�8E%'7�;�CD+�/�>^Jo0$/�8E,dAM/P/��P!�5�\�&)\�A)&M��+-AMk{(*/b#W+�7 �W+-CD(*+-,|+6i�+-;v#<k
%'7�\1\E&Mi�+K\1&)%�!�AM(17�;�+6/!�\�>]7�&IA)!$81+-\6} �L/�(10 (10$+6/�81+-%'\O7�\1\1!�%:+K(10�79('(10$+K\E!�C6CD+-\1\*/�8�A)&)\*(:0�7�\OAM+-;$H�(10
�eq>q'lXA)/�Hsrvqh}B  J	0$/�8E,.8E&);�H�&I\ l^f;i�r7k mQ&M>�+6i�+681kb;$/",$+ � \^\1!�C6CD+-\1\*/�8=A)&I\*(	&)\^CD/�8181+-CD(6}

s =�!$�,��!$N �ut � i ��mZf�vnp�d-w fyx�i/f c�l c �jchfhchi/k�k RlKf;i�rKk�mz c {`mKa/mKd  �8p �4m fyx m �|{7i�cek l�v9chfyx��8dOp�rAiMrKcek-chf 
}~�� z fyx m �hv9chfyx8x�c �Gx"�8dOp�r�i�rKcek-chf �� ��� l�gjo�o�m^l�lKp�d dOmZfhg�d �3l_fyx m o7k p�lZm^l^f�k-ceaDc ���Nl�gjo�o�m^l�lKp�d_f;p
fyx m��7g*m7d 
w/m 3�
s =�!$�,��!$N ��t � i ��mZf�vnp�d-w fyx�i/f c�l c �jchfhchi/k�k RlKf;i�rKk�mz c {`mKa/mKd  �8p �4m fyx m �|{7i�cek l�v9chfyx��8dOp�rAiMrKcek-chf 
}~�� zBfyx m � fyx3mwm � �jmAoZf@m � fhc �Ymbf;p m ��mAoZg f@m � � � l�gjo�o^m^l�l7p�dNc�l q'lXA)/�Hsrvq'�

g 0�+�+6ix7�A)!�79(1&M/;�&);K P+-CD(1&)/; ��i97�A)&),�79(*+-\	(10�+-\*+�(10$+6/�81+-%'\=+D�P5W+68E&I%:+-;Z(17�AIAMk�}

� !�� � ���w��� � � vs � ������ �V������ �

� >@Jo0$/�8h,b;$/P,�+-\	CD/!�A),b!�\*+3798E#�&M(*8E7981k�� 2�\6R�7�;�79(*(17�CE��+68�CD/!�A),b,$+-\*(*8E/Sk.CE0$/\*+-;{,�79(17�#Pk�Ch0$/</\E&);$H
7�;$/",$+�� 2 �*!�\*(L79>](*+68^(10$+�,�79(17 � \o��2�}�� &)(10�CD/;<(*81/Af/�>�(10$+�\1!�C6CD+-\1\1/�8-R$(10$+�79(*(17�C1��+68�� \4;$/",$+�CD/!�A),
+ �W+-CD(1&Mi�+-AMkb,$+-AM+6(*+3(10�+�#�AM/"C1��#<kb,$+-;<kP&I;$H�(10�79(^(10$+3#VAM/PCE��+D�$&)\*(*+-,f}

g /{A)&I%'&M(�(10$+�/�5�5�/�8E(1!�;�&M(�k{>]/�8_(10�&I\379(*(17�C1��RB7rJ	0$/�8E,~;$/",$+'��2�%�!�\*(_#W+:/�>	(10$+O>y/�8h%���ly�fqhR
s=0$+68E+h��&)\3(10�+. "�4 ^u U 0�7�\10 >]!�;�CD(1&M/; 7�;�,���&)\3(10$+�;$/",$+ � \3� � 7�,�,$81+-\1\QCD/;�C679(*+-;�79(*+-,�s=&)(10 7
i"&M81(1!�7�AW;$/",$+�&);�,$+D�W} g 0$+�i"&M81(1!�7�AW;$/",$+�&);�,$+D��%Q!�\1(L>X7�A)AW#W+6(�sL+6+-; T 7�;�,b\1/%:+3\1%'7�A)AW%'7x�$&)%�!�%b}
 4\^7:81+-\1!�AM(6R�7:;$/",$+3C67�;�;$/�(^+-7�\E&)AMk.CD/;Z(*81/AF(10$+_CE0�/&)CD+3/�>�&M(1\o/Ssa;rJo0$/�8h,.� 2�}

��¡



� 0$+-; 7|;$+6s ;�/P,$+ ���/&I;�\:(10$+r\*kP\1(*+-%bR	\*/%:+K+D�$&)\*(1&I;$H ;$/",$+-\'%'7Sk ,$+-C6&),$+K(*/|7�,�,  (*/
(10$+-&M8=Y�;$H�+68=(179#VAM+-\6}o a\=5�7981(^/�>�(10�&I\	5�81/"CD+-\1\6R�+-7�Ch0{\E!�CE0K+D�"&)\1(1&);$H�;$/",$+3\*+-;�,�\^7�%'+-\1\179H�+_(*/� � \
C6A)7�&)%'+-,�� � 7�,�,$81+-\E\GCD/;<(17�&);�&);�HQ7�;$/;�CD+�}�� >f(10$+�;$/",$+a79(o(10�79(L� � 7�,�,$81+-\1\L7�,�%'&M(1\G(*/:0�7-i"&);$H  � \
��2QR�7�;�,v(10$+'C6A)7�&I%:+-,v� � 7�,�,$8E+-\1\�7�;�,vi"&M81(1!�7�A�;�/P,$+'&I;�,$+D�r0�7�\10d(*/K(10$+:��2�RF(10$+-;v(10�+'+D�"&I\*(1&);$H
;$/",$+37�C6CD+65�(1\ �}

� &M(10 (10�&I\b,$+6>y+-;�\*+~&); 5�A)7�CD+�R�7�; 79(*(17�C1��+68dsG/!�A), 0�7-i�+|(*/ CD/;<(*81/A�81/!$H0�AMk 7�\{%'7�;Zk � �
7�,�,$8E+-\1\*+-\p7�\B(10$+681+=7981+a(*/�(17�A�/�(10$+68L;$/",$+-\p&);:(10�+4Jo0$/�8E,:\1kP\*(*+-% &);:/�8E,�+68p(*/Q0�7Si�+a7�H�/P/",�CE0�7�;�CD+
/�>�(17981H�+6(1&);�H�7981#V&M(*8E7981k.#�AM/"C1�"\6}=�a/SsL+6i�+68-Rf/�s=;$+68E\a/�>BA)7981H�+Q#�AM/"C1�"\=/�>�� � 7�,�,$81+-\E\=\*5�7�CD+�(*+-;�,{(*/
#W+3%:/�81+�+-7�\1&IAMk�&I,$+-;Z(1&)Y�79#�AM+:lX7�;�,�AM+-\E\^A)&M��+-AMkO(*/'#W+�%'7�A)&)C6&M/!�\hqB(10�7�;�&);�,�&MiP&I,�!�7�A)\6}

� �



� �������	��
 �

� � � 	 � � � � � �

g 0$+3Jojp O2��a7�\10.A)7Sk�+68^\*(*/�81+-\	7�;�,�81+6(*8h&M+6i�+-\	!�;�&)[P!$+-AMk�&),$+-;<(1&MY�+-,O#�AM/"C1�"\6R"7�;�,.0�7�;�,�A)+-\G,�&I\*(*8E&M#�!$u
(1&M/;fR$8E+65�A)&)C679(1&M/;FR"7�;�,�C67�CE0�&I;$H'/�>�(10$/\*+3#�A)/PCE�P\6}p2��47�\10K!�\*+-\aJo0$/�8h,.(*/�0$+-AM5�&M(^A)/PC679(*+3#VAM/PCE�P\-}

g 79#�AM+aNP} U \10$/�s=\p(10$+a  � ��(10�79(B(10$+=2��47�\10�AI7-k�+68L+D�P5W/\*+-\6} g 0�+4Jojp �Y�AM+^\1kP\*(*+-%tC6A)&M+-;<(pA)7Sk�+68
!�\*+-\������_(*/_&I%:5�AM+-%:+-;<(@795�5�A)&)C679(1&)/;�81+-[<!�+-\*(1\�(*/3/�5W+-;�Y�AM+-\-R�81+-7�,:Y�AM+-\-RZ;�7-i"&MH79(*+=,�&M81+-CD(*/�8E&M+-\-R+6(1C9}
� !�#�A)&)\10�+68E\�/�>�,�79(17�!�\*+47�\*5W+-C6&)7�AW795�5VA)&)C679(1&M/;�(10�79(^&);�\*+68E(1\B/�8	!$5f,�79(*+-\o7'Jojp �Y�AM+�\*kP\1(*+-%t!�\1&);$H
(10$+	��
�� �b7�;�,��
�� ��C67�A)A)\6}

� !# � � �w�M� �V������ �

2��a7�\E0 81+65�A)&)C679(*+-\�+-7�Ch0 #�AM/"C1� /;�� Jojp \*+681i�+68h\.(*/ &);�CD81+-7�\*+d7-i97�&)A)79#V&)A)&M(�k�R=%'7�&);<(17�&);�\�(10$+��
81+65�AI&)C67�\o7�!$(*/%'79(1&)C67�A)A)kO7�\^\*+68Ei�+68E\^CD/%:+37�;�,.H�/$RV7�;�,.5�A)7�CD+-\o(10$+�8E+65�A)&)C67�\o&);.7�so7-k�(10�79(^C6A)&M+-;<(1\
C67�;�+-7�\E&)AMk�YV;�,.(10$+-%b}

2��47�\10b5�A)7�CD+-\	7�#VAM/PCE� � \o8E+65�A)&)C67�\o79(	(10$+���\*+681i�+68h\^&)%'%:+-,�&)79(*+-AMk'79>](*+68^(10$+�#�AM/"C1� � \	\1!�C6CD+-\E\*/�8
/;�(10$+=Jo0$/�8E,Q8E&);�H�lX\*+6+	j@&MH!$81+	N�u U qh}p2��a7�\E0:C67�;�+-7�\1&)AMk�Y�;�,_(10$+	&),�+-;Z(1&M(1&)+-\F/�>�(10�+-\*+	\*+681i�+68E\�>]81/%
Jo0$/�8h,�� \���un+-;<(*81kr\1!�C6CD+-\1\*/�83AI&)\*(6}�Jojp {%�!�\*(�#W+�CD/;�Y�H!$81+-,d\*/.(10�79( ������} g 0�&I\=5�AI7�CD+-%:+-;Z(�/�>
81+65�AI&)C67�\B%:+-7�;�\B(10�79(6R$79>](*+68L7Q#�AM/"C1� � \L\1!�C6CD+-\1\*/�8o\*+681i�+68o>X7�&)A)\6R<(10$+=#VAM/PCE�'&)\B&I%'%:+-,�&)79(*+-A)k�7Six7�&IA)79#�AM+
79(^(10$+_#�AM/"C1� � \^;$+6s \1!�C6CD+-\1\*/�8-}

g 0�+Q2��a7�\E0{\*/�>](�so7981+:&);{7'#�AM/"C1� � \4\1!�C6CD+-\1\*/�8�\*+681i�+68�%'7�;�79H�+-\a8E+65�A)&)C679(1&M/;�/�>p(10�79(=#VAM/PCE�b#<k
%'79�"&);$H�\E!$81+3(10�79(�7�A)A��b/�>p&M(1\a\1!�C6CD+-\1\*/�8�\*+681i�+68h\a0�7Si�+�7�CD/�5Pkb/�>�(10$+Q#VAM/PCE�b79(47�A)AF(1&)%:+-\6}	� >�(10$+
\1!�C6CD+-\E\*/�8_\*+681i�+68_>]7�&)AI\6RW(10$+�#�AM/"C1� � \3;$+6s \1!�C6CD+-\E\*/�837�\1\1!�%'+-\�81+-\*5W/;�\1&M#V&)A)&M(�k�>]/�8�(10$+:#�A)/PCE�V} g 0$+
;$+6s \1!�C6CD+-\1\*/�8_&)\�79#�A)+�(*/�,�+6(*+68E%'&);$+�(10�79(3&M(�\10�/!�A),d7�\1\1!�%'+�8E+-\*5W/;�\1&M#�&IA)&M(�k�#Pkr7.\*(*8E&ICD(1AMk{AM/"C67�A
+D�$7�%'&);�79(1&M/;'/�>�8E/!$(1&);$H�(179#�A)+-\B%'7�&);<(17�&);$+-,'#<k�(10$+4J	0$/�8E,'A)7Sk�+68-��&M>W7���+6k'&)\�#W+6(�sL+6+-;'(10�+=;$/",$+ � \

��D��CEZ������� �b���EZ�7��8�^�����
����� J! #"�$�U�%'&)( * ,D< &�M�"'#�(9",+�#_)4+-,/.�0)- ( 0D#�:
)�:.+41�(#+4=- �\ =-"$(n.A,D �"$#� �"$(0/�1D 4P](@#� 4P�( =-" "$,

",+4#[0D#�:)- ( (@M4.�.A#^('(',D%9('#�%21D#�% ?�,�% (;"$,D%�1Z\D#�E
����� I3 #"�$�U�%'&54 ��� "�&7698)( L�"$,D%$#�( ,�%nM�& P�1Z"'#�(B1C('=-\� �#�P )�+-,/.�0 6�M4(@#^P]?�,D%s%',�,D"n)�+5,�.�0/(�E�:;+�# )�+-,/.�0

< M�(;"B)�# (@=5\D �#^P=<9=-",+w"2+�# \�=>1�#� w&�M4)�+-= . 0D#�:�E�:;+�# )�+5,�.�0)- (?*@+�,�%$P]0�#�:
<9=5+-+3)�# ",+�#A+�1D(,+b,D? ��� "�&�698 E

B 6 �  ,&7698)( C�#�"$.D+�#^( 1Z �P
%$#A"$M�%$ 4( ",+4#[)�+-,/.�0b1D($(@,/.A= 17"$#�P.<9= "2+]",+�# (@&�#�.�= 24#^PE*@+�,D%�P
0D#�:DE

g 79#�A)+_NP} U �B2��a7�\10{C6A)&M+-;<(^  � �#��+D�P5W/\*+-,b(*/OC6A)&M+-;<(	Y�AM+�\*k"\*(*+-% \*/�>](�so7981+�}

� N



j@&MH!$81+bN�u U � g 0$+�5�A)7�CD+-%:+-;<(�/�>a7�;�+D�$7�%:5�AM+�#�AM/"C1� � \�81+65�A)&IC67�\�7�;�,�C67�Ch0$+-, CD/�5�&)+-\�798E/!�;�,�(10$+
Jo0$/�8h,~&),$+-;<(1&MY�+6838h&);$H$} g 0$+'#VAM/PCE� � \Q��2 &)\3\10�/Ss=;|s=&M(10~7K(1&)C1�~%�7981�V} g 0$+'#�AM/"C1�~&I\3\*(*/�81+-,�79(
(10$+�\1!�C6CD+-\1\1/�84/�>G&M(1\=��2�RV(10�+�\*+68Ei�+684,$+-;�/�(*+-,{sa&M(10K(10�+Q\1[P!�7981+�} g 0$+Q#�AM/"C1��&)\a81+65�A)&IC679(*+-,K79(�(10$+
\1!�C6CD+-\E\*/�8�� \�&)%'%:+-,�&I79(*+'\1!�C6CD+-\1\*/�8h\�l](10$+OC6&M8EC6AM+-\hqh} g 0$+O0$/�5�\3/�>	7K(�kP5�&)C67�ABA)/</��"!$5~5�79(10 >y/�8Q(10$+
#�AM/"C1��7981+	\10$/�s=;�s=&M(10�798181/�s=\��Z(10�+L#VAM/PCE�Q%'7Sk_#W+	C67�CE0$+-,�79(�(10$+	\*+681i�+68E\�7�AM/;�H�7�5W/\1\E&M#�AM+BA)/</��"!$5
5�79(10 l](10�+3(*8E&)7�;$HA)+-\hqh}

5�81+-,�+-CD+-\1\*/�8	7�;�,�&M(1\B/�s=;�� 2�RP(10$+�;$/P,�+a&)\G;$/Ss 81+-\*5W/;�\E&M#�AM+	>]/�8L%�7�&);Z(17�&I;�&);$H38E+65�A)&)C67�\G/�>F(10$+a��+6k�}
g 0�+=i97�A)!$+4/�>F(10�&)\B81+65�A)&)C679(1&)/;O\1Ch0$+-%:+�,$+65W+-;�,�\G&);�5V7981(B/;�(10$+�&);�,$+65W+-;�,�+-;�CD+^/�>F>X7�&)A)!$8E+=7�;�,

!�;$8E+-7�CE0�79#�&IA)&M(�k'7�%'/;$H:7_#�A)/PCE� � \A�O81+65�A)&IC67_\*+681i�+68h\6}G P+681i�+68E\oC6AM/\1+4(*/�+-7�Ch0./�(10$+68	/;�(10$+�� 2 8E&);$H
7981+_;�/�(=A)&M��+-AMkO(*/'#W+35�0<kP\E&)C67�A)AMk�C6A)/\*+3(*/'+-7�Ch0K/�(10$+68SR�\1&);�CD+37�\*+681i�+68�� \=� 2�&)\^#�7�\*+-,b/;{7'0�7�\10b/�>
&M(1\	� � 7�,�,$81+-\1\6} g 0�&)\L5�81/�iP&),�+-\	(10$+3,$+-\1&)81+-,b&);�,$+65W+-;�,�+-;�CD+a/�>@>X7�&)A)!$8E+�}

Jojp �CD/!�A),:\17-i�+4\*5�7�CD+^#Pk�\*(*/�8E&);$H3CD/",$+-,:5V&M+-CD+-\�/�>�#�AM/"C1�"\�8E79(10$+68p(10�7�;:s=0$/AM+Dun#VAM/PCE�_81+65VA)&)C67�\6R
!�\1&I;$H�7�;K7�AMH�/�8E&M(10�% \1!�CE0b7�\	��2^  � � � � }LJojp �,$/P+-\1;�� (	!�\1+�CD/",�&);�H$RP#W+-C67�!�\1+3\*(*/�8E79H�+_\*5V7�CD+3&)\	;$/�(
+D�"5�+-CD(*+-,K(*/'#W+37:0�&MH0�A)kOCD/;�\*(*8h7�&);$+-,.81+-\*/!�8ECD+�}

� !Ot � � � � � � 


2��a7�\E0:C67�CE0$+-\�#VAM/PCE�P\�(*/37Si�/&),�/Si�+68EA)/7�,�&);$H�\*+681i�+68h\@(10�79(�0$/A),Q5�/�5V!�A)798@,�79(17"}�?B7�CE0:2��47�\10:A)7Sk�+68
\*+6(1\	7�\1&I,$+47�Y��P+-,.7�%:/!�;<(o/�>�,�&I\*��\*(*/�8E79H�+�>]/�8^&M(1\oC67�CE0�+�}�� 0$+-;.7:J	j� �C6AI&M+-;Z(oAM/P/��P\o!$5b7�#�AM/"C1�
��+6k�R�&M(_5W+681>]/�8E%'\�7dJo0$/�8E,|AM/P/��P!$5�RFiP&I\1&M(1&);$H�&I;Z(*+68E%'+-,�&)79(*+�Jojp ~\*+681i�+68E\Qs=&M(10v��2�\_\1!�C6CD+-\1\1&Mi�+-AMk
C6AM/\*+68O(*/ (10�79(�/�>�(10$+���+6k � \O\1!�C6CD+-\1\*/�8rlX\1+6+{j@&MH!$81+KN�u U qh}  o(O+-7�CE0 \*(*+65FRo(10$+KC6AI&M+-;Z(O7�\*�P\�(10$+
&);<(*+68E%:+-,�&I79(*+�\1+681i�+68�s=0$+6(10$+68�&M(�0�7�\�(10$+:,$+-\E&M81+-,r#�AM/"C1�KC67�Ch0$+-,f}�?pi�+-;<(1!�7�A)AMk{(10$+:C6A)&M+-;<(479818h&Mi�+-\
79(_+-&)(10$+68_(10$+���+6k � \�\1!�C6CD+-\1\1/�8_/�8�79(_7�; &);<(*+68E%:+-,�&)79(*+�\*+681i�+68�s=&M(10 7�C67�CE0$+-,�CD/�5Pk�} g 0$+'C6A)&M+-;<(
(10$+-;�\1+-;�,�\^7:CD/�5Pk./�>�(10�+�#�AM/"C1��(*/'(10$+_A)7�\1(^\*+681i�+68a&)(^CD/;Z(17�CD(*+-,r7�AM/;$H'(10�+3AM/</��"!$5b5�79(10F}

 "&I;�CD+47:Jo0$/�8h,�A)/</��"!$5�(179��+-\	\10$/�81(*+68^7�;�,�\10$/�8E(*+68^0$/�5�\L&);���2�\*5�7�CD+�7�\	&M(LH�+6(1\	C6AM/\*+68	(*/�(10$+
(17981H�+6(6RWAM/P/��P!$5V\	>y8E/% ,�& �W+681+-;<(=C6A)&M+-;<(1\^>]/�8^(10$+�\17�%:+3#�A)/PCE��sa&)A)A�(*+-;�,�(*/OiP&I\1&M(	(10$+_\E7�%:+Q\*+68Ei�+68E\
A)79(*+_&I;.(10$+3AM/P/��P!$5�}p a\^7'81+-\1!�AM(6R"(10$+_5�/AI&)CDk'/�>�C67�CE0�&I;$H:#�AM/"C1�"\^7�AM/;$H�(10$+3AM/P/��P!$5b5V79(10�&)\	A)&M��+-A)k
(*/'#W+�+ �W+-CD(1&Mi�+�}

�Lkv\*+-;�,�&I;$Hb7b#�AM/"C1�r(*/�(10$+�AI7�\*(3\*+681i�+68�CD/;Z(17�CD(*+-,|sG+O%'7x�"&I%'&M�6+:(10$+'5�81/�#�79#�&)AI&M(�k�(10�79(3(10$+
C67�CE0�+-,�#�AM/"C1��s=&)AIA#W+G!$(1&IA)&M�6+-,3#Pk3>X!$(1!$81+LAM/P/��P!$5V\Fs=0�&IAM+B%'&);�&)%'&M�-&);�HL(10�+G+ �W/�81(�\*5W+-;Z(@,�&)\1(*8E&M#�!$(1&I;$H
#�AM/"C1�"\	(*/�C67�CE0$+-\6�o(10$+_Y�;�7�AF\*+68Ei�+68a&)\^C6A)/\*+-\*(^(*/O(10$+3(17981H�+6(�7�;�,K&I\^%:/\*(=AI&M��+-AMk�(*/'#W+_CD/;Z(17�CD(*+-,
79H7�&);~,�!$8E&);$H.7b\*+-798ECh0~>]/�8�(10$+'\17�%:+�#�AM/"C1��} g 0�&)\�\*(*8E79(*+6H�kv0�7�\�(10�+'7�,�,�&M(1&M/;�7�A�5�81/�5W+681(�k{(10�79(
&M('\*5�81+-7�,�\:C67�CE0�+-, CD/�5�&)+-\'79(�7~,�&I\*(17�;�CD+�7-so7-k�>]81/% 7~��+6k � \O\1!�C6CD+-\1\*/�8�&);�5�81/�5W/�81(1&)/;�(*/~(10$+
5W/�5�!�A)798h&M(�k'/�>@(10$+���+6k�}

���



2��47�\10�81+65VA)7�CD+-\=C67�Ch0$+-,K#VAM/PCE�P\=&);�AM+-7�\*(�un8E+-CD+-;Z(1AMk<u�!�\*+-,K/�8E,$+68-}	JL/�5�&M+-\^/�>@7�#�AM/"C1�.79(a\*+68Ei�+68E\
s=&M(10'� 2�\G>]798G>y81/% (10$+=#VAM/PCE� � \G\1!�C6CD+-\1\1/�8L7981+4A)&M��+-AMk�(*/�#�+a,�&)\1C6798E,�+-,:Y�8E\*(6RP\1&);�CD+aC6A)&M+-;<(1\B7981+4AM+-7�\*(
A)&M��+-A)kK(*/K\*(1!�%_#�A)+�!�5�/;d(10�+-%b} g 0�&)\�0�7�\�(10$+:+ �W+-CD(_/�>o5�81+-\*+68EiP&);�H�(10�+'C67�CE0$+-,|CD/�5�&M+-\_C6A)/\*+:(*/
(10$+3\1!�C6CD+-\1\*/�8-R�7�;�,.+D�"5�7�;�,�\L7�;�,bCD/;Z(*8E7�CD(1\=(10$+3,$+6H�81+6+�/�>@C67�CE0�&);$H:>]/�8	+-7�CE0�#VAM/PCE�O7�C6CD/�8E,�&);$H�(*/
&M(1\	5W/�5�!�A)798E&M(�k�}

� 0�&)AM+oC67�CE0�&);$H37�;�,�81+65VA)&)C679(1&M/;�7981+^CD/;�CD+65�(1!�7�A)AMk�\1&)%'&)AI798-Rx2��47�\10:5�8E/Si"&),$+-\�(10$+-% 7�\p,�&)\*(1&);�CD(
%:+-Ch0�7�;�&)\1%�\6} 2��a7�\E0 \1(*/�81+-\�81+65�A)&)C67�\O&); 5�81+-,�&)CD(179#�A)+�5�A)7�CD+-\6R^\1/�&M(�C67�; +-;�\1!$81+K(10�79(O+-;�/!$H0
81+65�AI&)C67�\�7�AMso7-k"\3+D�$&)\*(6}:��;~CD/;Z(*8h7�\*(6R�(10�+�;<!�%_#W+68�/�>oC67�CE0$+-,�CD/�5�&M+-\3C67�;�;$/�(3+-7�\1&)A)kK#W+'CD/!�;<(*+-,fR
7�;�,�%'&MH0<(�>]7�A)AG(*/d�6+681/$}v� >^>]7�!�AM(�un(*/AM+68E7�;�CD+�sL+681+b7�CE0�&M+6i�+-,�\1/AM+-AMk~(10$8E/!$H0|C67�Ch0$+-, CD/�5�&)+-\6Rp7�;
!�;$5W/�5�!�A)798G#VAM/PCE��%�&MH0Z(^\E&)%:5�AMkO,�&)\1795�5W+-798	7�AM/;$H�s=&M(10b&M(1\^AI7�\*(^C67�CE0$+-,{CD/�5<k�}

Jojp 37-i�/&),�\�%:/\*(�C67�CE0$+oCD/;�\1&)\1(*+-;�CDk�5�81/�#�A)+-%'\W#W+-C67�!�\*+B#VAM/PCE�P\�7981+B��+6k�+-,�#Pk�CD/;<(*+-;<(�0�7�\E0$+-\6}
�^/P/�(_#VAM/PCE�P\-R@0�/SsL+6i�+68-Rp!�\*+'5V!$#�A)&)C���+6k"\�7�\Q&),�+-;Z(1&MY�+68E\��@7K5�!�#�A)&)\10�+68�C67�;�CE0�7�;$H�+�7K81/P/�(_#�AM/"C1�
#Pk�&);�\*+681(1&);$H�7';$+6s /;$+3\1&MH;$+-,.sa&M(10.(10$+_CD/�818E+-\*5W/;�,�&);$H�5�8E&)ix79(*+���+6k�} g 0�&)\	%:+-7�;�\^(10�79(=C67�CE0�+-,
81/P/�(o#�AM/"C1�"\	%'7-kO#�+-CD/%'+3\*(17�AM+�R�C67�!�\1&I;$H�\1/%:+�C6A)&M+-;<(1\o(*/'\*+6+�7�;./A),fR"#�!$(o&);<(*+68E;�7�A)AMk'CD/;�\1&)\*(*+-;<(6R
Y�AM+Q\*kP\1(*+-%b}a �C6A)&)+-;Z(4C67�;{Ch0$+-C1�{(10$+Q>]81+-\10�;$+-\1\^/�>p7�C67�CE0�+-,{8E/</�(4#�AM/"C1� � U6T � (*/�,�+-C6&),$+_sa0$+6(10$+68
(*/{A)/</��d>]/�8Q7�;$+6sL+68�i�+68E\1&M/;f}��=/;$un81/</�(Q#�AM/"C1�"\3(10�79(�;$/KAM/;�H�+68Q0�7Si�+O7�;<kv81+6>y+68E+-;�CD+-\3(*/{(10$+-%
s=&)AIAV+6i�+-;<(1!�7�A)A)kO#W+�+-A)&)%�&);�79(*+-,�>y8E/% C67�CE0$+-\a#Pk����L��81+65VA)7�CD+-%:+-;<(6}

g 0�+�C67�CE0�&);�H %:+-CE0�7�;�&)\1% ,�+-\1CD8E&M#W+-,�0$+681+�so7�\�&I%:5�AM+-%:+-;<(*+-,�(*/ 7Si�/&), /�i�+681(17x�"&I;$H|\*+68Ei�+68E\
0$/A),�&);$H�5�/�5V!�A)798�,$/"C6!�%:+-;<(1\���(10�+'(*8E7�,�&M(1&)/;�7�A@!�\*+:/�>	C67�CE0�&I;$H$R�0$/�sG+6i�+68SR�0�7�\3#�+6+-;~(*/K&)%:5�8E/Si�+
5W+681>]/�8E%'7�;�CD+�} g 0�+QJojp .C6A)&M+-;<(_lX\*+6+� P+-CD(1&)/; : } ¡ q	C67�Ch0$+-\=YVAM+�#�AM/"C1�"\^&);.(10�&)\	%�7�;�;$+68-}

� !�� � ��� � � �p����� �V�

2��a7�\E0�\15�81+-7�,�\�#�AM/"C1�"\�+6i�+-;�A)k_7981/!�;�,_(10$+L� 2 \15�7�CD+�R\1&);�CD+G(10$+oCD/;Z(*+-;<(�0�7�\10Q>]!�;�CD(1&M/;_!�;�&M>y/�8h%'AMk
,�&)\1(*8E&M#�!$(*+-\'#�AM/"C1��� 2�\6} ��>�+-7�Ch0 Jojp \*+68Ei�+68�0�7�, /;$+r� 2�RG(10$+{>X7�CD(�(10�79(O��2�\O798E+r!�;�&M>y/�8h%'AMk
,�&)\1(*8E&M#�!$(*+-,asL/!�A),�%:+-7�;_(10�79(F+6i�+681k�\*+681i�+68�sG/!�AI,�C6798181k481/!$H0�AMka(10$+B\17�%'+B\*(*/�8E79H�+p#V!$8E,$+-;f} g 0�&)\
&)\�;$/�(3,$+-\E&M8E79#�AM+�Rf\1&I;�CD+:,�& �W+681+-;Z(�\*+681i�+68h\3%'7-kd0�7Si�+�,�& �W+681+-;<(4\*(*/�8h79H�+�7�;�,v;$+6(�sG/�81�dC6795�7�C6&M(1&)+-\6}
��;b7�,�,�&M(1&M/;FR<+6i�+-;�!�;�&M>]/�8E% ,�&)\*(*8E&)#�!$(1&M/;O,$/<+-\E;�� (o5�81/",�!�CD+�5W+681>y+-CD(	AM/7�,.#V7�A)7�;�CD+ �$(10$+3%'7x�$&)%�!�%
\*(*/�8E79H�+v#V!$8E,$+-; &)\OAI&M��+-AMk�(*/�#W+{79#W/!$(.AM/�HVlhrvq'(1&I%:+-\�(10$+r7Si�+68E79H�+ ,�!�+K(*/�&M8181+6H!�A)798�\15�7�C6&);$H
#W+6(�sL+6+-;K\*+68Ei�+68=��24\ � U-¡ � }

g /v7�C6CD/%'%:/",�79(*+K0$+6(*+681/�H�+-;�+6/!�\'\*+681i�+68'C6795V7�C6&M(1&M+-\6RLJ	j� |!�\1+-\Q(10�+.;�/�(1&M/; l]>y81/% � U-¡ � q3/�>
7.81+-7�A�\*+68Ei�+68_7�CD(1&);$H�7�\3%�!�AM(1&)5�AM+Ya�c�dKfhgji�k9lZmKd^a�mKd�lh} g 0$+OJ	j� {5�81/�(*/PCD/A@/�5W+68E79(*+-\_79(3(10$+:i"&M81(1!�7�A
\*+681i�+68QAM+6i�+-A�}'  iP&M8E(1!�7�A@\*+681i�+68_!�\1+-\37KJo0$/�8E,d��2t(10�79(_&)\�,�+68E&Mi�+-,d>]81/% 0�7�\10�&I;$H.#�/�(10d(10�+:81+-7�A
\*+681i�+68 � \^� � 7�,�,$8E+-\1\	7�;�,b(10$+Q&);�,$+D��/�>�(10$+_iP&M8E(1!�7�AW\*+681i�+68=sa&M(10�&);�(10$+�81+-7�A�\*+681i�+68-}

  Jojp \*+681i�+68�7�,�%'&);�&)\*(*8E79(*/�8_CD/;�Y�H!$81+-\Q(10$+O\1+681i�+68Qsa&M(10 7{;<!�%Q#W+68_/�>	i"&M81(1!�7�AB\*+681i�+68E\�&);
81/!$H0Q5�81/�5W/�81(1&)/;_(*/4(10$+o\*+681i�+68�� \�\*(*/�8h79H�+o7�;�,�;�+6(�sL/�81�_C6795�7�C6&M(�k�} g 0�&)\�;<!�%_#W+68@C67�;Q#W+o7�,x�1!�\*(*+-,
>]81/%�(1&)%:+�(*/�(1&)%:+�(*/'81+ ��+-CD(^/�#�\*+681i�+-,{AM/7�,�AM+6i�+-AI\6}

�4\*+_/�>@i"&M81(1!�7�Af\1+681i�+68E\4CD/!�A),b5W/�(*+-;<(1&)7�A)AMk.&);�CD81+-7�\1+�(10$+Q;P!�%Q#�+68=/�>@0�/�5�\^&);�7.Jo0$/�8E,bA)/</��"!$5
#PkQ&);�CD8E+-7�\1&);$Ha(10$+	;<!�%Q#W+68@/�>V;$/",$+-\�5�7981(1&)C6&)5�79(1&);$H4&);�(10$+o5�81/�(*/"CD/A�}�J	j� �7Si�/&),�\@(10�&I\�+D�"5W+-;�\*+L#<k
7�A)AM/�s=&);$H_iP&M8E(1!�7�A�\*+68Ei�+68E\L/;�(10$+�\17�%:+45�0<kP\E&)C67�A�\*+68Ei�+68L(*/�+D�$7�%'&);$+a+-7�CE0./�(10$+68E\��<(179#�A)+-\��<(10�+a>X7�CD(
(10�79(Q(10$+-\*+�i"&M81(1!�7�Ap\*+681i�+68E\�C67�;|(179��+�\10�/�81(�u�C6!$(1\Q(10$81/!$H0v+-7�Ch0�/�(10$+68E\ ��81/!$(1&);$HK(179#�AM+-\3+D�$7�CD(1AMk
CD/%:5W+-;�\179(*+-\=>y/�8=(10$+3&);�CD81+-7�\1+-,�;<!�%_#W+68	/�>�\*+681i�+68E\-}

Jojp 3CD/!�A),�5W/�(*+-;<(1&)7�A)AMk4ix798Ek4(10�+B;<!�%_#W+68F/�>$i"&M81(1!�7�A�\1+681i�+68E\�5�+68�81+-7�AZ\*+68Ei�+68�7�,�795�(1&)i�+-AMk�R�#V7�\*+-,
/;�C6!$8181+-;<(�AM/7�,f}@�a;�,$+68�0�&MH0QA)/7�,fR7481+-7�A"\*+681i�+68pCD/!�A),�,$+-AM+6(*+	\*/%'+L/�>�&M(1\�iP&)81(1!�7�AZ\1+681i�+68E\��Z!�;�,$+68
AM/�s AM/7�,fRZ7_\*+681i�+68BCD/!�AI,:CD81+-79(*+a7�,�,�&M(1&M/;�7�APi"&M81(1!�7�A$\*+68Ei�+68E\6}� a;<k�\1!�CE0�7�AMH�/�8E&M(10�% sL/!�A),:;�+6+-,:(*/
#W+4,�+-\1&MH;$+-,�>]/�8o\1(179#�&)A)&M(�k�!�;�,�+68L0�&)H0�A)/7�,f}@��>�7�\1+681i�+68^&)\L/Si�+68EA)/7�,$+-,b#W+-C67�!�\*+�(10$+_Jojp O\*k"\*(*+-%
7�\^7�s=0�/AM+�&)\L/Si�+68EAM/7�,�+-,fR�(10$+-;b7�!$(*/%�79(1&)C67�A)AMk.,$+-AM+6(1&);�HQi"&M81(1!�7�AW\*+68Ei�+68E\^%'&MH0<(	C67�!�\*+_7:C67�\EC67�,$+

�H:



/�>�\1!�Ch0�,$+-AM+6(1&M/;�\6}

� !�� � vH�p8�&�

g 0$+�%:/\*(�,�7�%'79H&);�HK(*+-CE0�;�&)C67�AL>y/�8h% /�>=79#V!�\*+�(10�79(:Jojp &)\�A)&M��+-AMkd(*/r+-;�CD/!�;<(*+68�&I\Q%'7�AI&)C6&M/!�\
&);x�*+-CD(1&M/;�/�>�AI7981H�+B[P!�7�;Z(1&)(1&M+-\F/�>$,�79(17"} g 0$+G7�&)% /�>$\1!�Ch0_7�;Q79(*(17�C1�Q%�&MH0Z(�#�+B(*/a!�\*+G!$5Q7�A)A(10$+B,�&)\1�
\*5�7�CD+�/;.(10�+QJojp �\*+681i�+68E\6R�A)+-7-i"&);$H:;$/;$+�7-i97�&)A)79#VAM+�>y/�8^AM+6H&)(1&)%'79(*+3,�79(17"}B?Bi�+-;b7:;$/;"u�%'7�AI&)C6&M/!�\
!�\*+68aCD/!�A),bC67�!�\*+_(10$+_\17�%:+��"&);�,./�>�5�81/�#VAM+-% #<kb7�C6C6&),�+-;Z(6}

��,$+-7�A)AMk�R�Jojp OsL/!�A),.&)%:5W/\*+45W+68*un5�!$#VA)&)\10$+68G[<!$/�(17�\^#�7�\*+-,b/;.81+-AI&)79#�AM+4&),$+-;<(1&MY�C679(1&M/;./�>�5�!$#$u
A)&)\E0$+68E\6RF7�\�&)\3,$/;�+�&);v(10$+ �  � g \1kP\*(*+-% � ¡ � � }.�^+-A)&I79#�AM+:&),$+-;<(1&MY�C679(1&M/; !�\1!�7�A)A)kK81+-[P!�&M81+-\_\*/%:+
>]/�8E% /�>LCD+-;<(*8E7�A)&)�6+-,~7�,�%'&);�&)\*(*8E79(1&M/;FRW\E!�CE0v7�\37KCD+681(1&MY�C679(*+�7�!�(10$/�8E&M(�k�}� 4\37b,$+-CD+-;<(*8E7�A)&)�6+-,~795$u
5�81/S�"&I%'79(1&M/;fRZJojp 3#�7�\*+-\@[<!�/�(17�\@/;Q(10�+G� � 7�,�,$81+-\E\�/�>V(10$+G5V!$#�A)&)\E0$+68-}Fj$/�8�+D�$7�%:5�AM+�R�&M>$+-7�Ch0�Jojp 
\*+681i�+68�A)&)%�&M(1\^7�;<kb/;$+_� � 7�,�,$81+-\1\=(*/�!�\1&);$H T } U�� /�>p&M(1\a\*(*/�8E79H�+�Rf(10$+-;{7�;{79(*(17�CE��+683sG/!�A),K0�7Si�+
(*/�%:/!�;<(G7�;�79(*(17�C1��>y81/%t79#W/!$( U R T�T�T %'7�Ch0�&);$+-\B>y/�8o&M(G(*/Q#W+a\E!�C6CD+-\1\*>X!�A�} g 0�&)\B%:+-CE0�7�;�&)\1%t7�A)\*/
A)&)%�&M(1\o(10$+Q\1(*/�8E79H�+�!�\*+-,�#Pkb+-7�CE0dAM+6H&M(1&I%'79(*+35�!$#VA)&)\10$+68o(*/3�*!�\1( T } U�� Rf7�\1\1!�%�&);$H:+-7�CE0r5�!�#�A)&)\10�+68
!�\*+-\@�*!�\1(	/;$+�� � 7�,�,$81+-\E\6}

g 0�&)\�A)&)%'&)(4&)\_;$/�(3+-7�\*kd(*/{\E!$#<i�+68E(3#<kd\1&)%'5�AM+�>y/�8EH&);$Hb/�>o� � 7�,�,$81+-\E\*+-\6R�\E&);�CD+OJojp d\*+68Ei�+68E\
81+-[P!�&M81+a(10�79(o5�!$#�AI&)\10$+68E\@8E+-\*5W/;�,'(*/:7�CD/;$Y�8E%�79(1&M/;�8E+-[<!$+-\1(G(10�79(	&);�C6A)!�,$+-\G7_8E7�;�,$/% ;$/;�CD+�R$7�\
,$+-\1CD8h&M#W+-,'&);b P+-CD(1&M/; � } ¡ } g 0�&)\B795�5�81/7�Ch0�&I\BsL+-79��+68	(10�7�;O/;$+a(10�79(G81+-[P!�&M8E+-\p5�!$#VA)&)\10$+68h\�(*/:0�7Si�+
!�;$>]/�81H�+-79#�A)+3&),$+-;<(1&M(1&M+-\6R"#�!$(o81+-[P!�&M8E+-\	;$/�CD+-;<(*8E7�A)&M�6+-,�7�,�%'&);�&)\1(*8E79(1&Mi�+�%:+-CE0�7�;�&)\1%'\-}

� >_+-7�Ch0 Jojp \*+681i�+68�&)%'5�/\1+-\�7�Y$�"+-, 5W+68*un� � u�7�,�,$8E+-\1\O[P!$/�(17"R�(10$+-; (10$+d(*/�(17�A37�%'/!�;Z(b/�>
\*(*/�8E79H�+�7�;'� � 7�,�,$81+-\1\GC67�;OCD/;�\1!�%:+^sa&)A)A"H�81/�s A)&I;$+-798EAMkQs=&M(10:(10$+a(*/�(17�AV;P!�%Q#W+68p/�>�Jojp :\*+68Ei�+68E\6}
� (3%'7-kr5�81/�i�+�,$+-\1&M8h79#�AM+�(*/b+-;$>y/�8hCD+�7.Y$�"+-,v[<!$/�(17./;~(*/�(17�AB\*(*/�8E79H�+�R�s=0�&)Ch0dsG/!�A),r81+-[<!�&M81+�(10$+
[P!$/�(17:&)%:5W/\*+-,�#PkO+-7�Ch0K\*+681i�+68=(*/�,$+-CD81+-7�\*+Q&);�5�81/�5W/�81(1&M/;�(*/'(10$+�(*/�(17�A�;<!�%Q#W+68	/�>�\1+681i�+68E\6}p 4;
7�,�795�(1&)i�+=A)&)%'&)(�/�>W(10�&)\@>]/�8E% &I\�5W/\1\1&M#�A)+�R9!�\1&);$H�(10$+^+-\1(1&)%'79(*+^/�>W(10$+^(*/�(17�AV;<!�%_#W+68�/�>f\*+681i�+68E\p(10�79(
(10$+�J	0$/�8E,b\*/�>](�so7981+_%'7�&I;Z(17�&);�\_lX\*+6+� P+-CD(1&)/; : } U qh}

� !�� � � �w��8�
� ��� � � �a�������� �

Jojp �7�A)AM/�s=\^!$5f,�79(*+-\-RP#V!$(	&);b7�sL7Sk.(10�79(^7�A)AM/�s=\o/;�AMkO(10$+35�!$#VA)&)\10$+68G/�>�7�YVAM+�\*kP\1(*+-%�(*/�%:/",�&M>]k
&M(6}� tJojp r\*+68Ei�+683s=&)A)A�7�C6CD+65�(_7.8E+-[<!$+-\1(�(*/�\*(*/�81+'7.#�AM/"C1�r!�;�,$+68�+-&M(10�+68�/�>G(�sG/KCD/;�,�&M(1&M/;�\-}3��>
(10$+4#�AM/"C1�'&)\L%'7981��+-,.7�\o7�CD/;Z(*+-;<(�u�0�7�\10.#VAM/PCE�VRP(10$+�\*+681i�+68os=&)AIA�7�C6CD+65�(o(10$+4#�AM/"C1�'&M>f(10�+4\1!�5�5�A)&M+-,
��+6kd&)\4+-[<!�7�A@(*/.(10$+O $�a =u U 0�7�\10d/�>B(10�+�#VAM/PCE� � \�CD/;<(*+-;<(6}Q� >B(10$+�#�A)/PCE�{&)\�%'7981��+-,v7�\_7�\E&MH;$+-,
#�AM/"C1��R$(10$+�#�A)/PCE�O%�!�\*(	#W+�\1&MH;$+-,.#Pk�7�5V!$#�A)&)Ca��+6k�s=0$/\*+Q "�4 =u U 0�7�\10�&)\L(10$+_#�AM/"C1� � \=Jojp O��+6k�}

g 0�+GAM/�s 5�81/�#V79#�&)A)&M(�ka/�>$YV;�,�&);$H	(�sG/4#�AM/"C1�"\�s=&M(10�(10$+L\17�%:+^ "�4 ^u U 0�7�\10Q5�81+6i�+-;<(1\�7�;�79(*(17�C1��+68
>]81/% CE0�7�;�H&);$Hd(10$+b#�AM/"C1��7�\1\*/"C6&)79(*+-,�s=&)(10�7vCD/;<(*+-;<(�u�0�7�\10���+6k�R	\*/v;$/v+D�"5�A)&)C6&)(_5�81/�(*+-CD(1&)/; &)\
81+-[P!�&M81+-,K>y/�8�%:/\1(4/�>G7OYVAM+Q\*k"\*(*+-% � \4#�A)/PCE�P\6} g 0�+Q/;�A)k�\*+-;�\1&M(1&)i�+_#�AM/"C1�{&)\a7�Y�A)+Q\*k"\*(*+-% � \�81/P/�(
#�AM/"C1��RZsa0�&)CE0O&)\B\E&MH;$+-, �P&M(1\B\179>]+6(�kO,$+65W+-;�,�\�/;�(10$+=5�!�#�A)&)\10�+68@7Si�/&),�&);�HQ,�&)\EC6AM/\1!$81+	/�>f(10�+^5�8E&Mi979(*+
��+6k�}

Jojp �,$/P+-\L;�/�(G\1!$5�5�/�8E(B7�;�+D�P5�AI&)C6&M(B,$+-A)+6(*+a/�5W+68E79(1&M/;F} � !$#�A)&I\10$+68E\�%�!�\*(L5W+68E&M/",�&)C67�A)AMkQ81+6>]81+-\10
(10$+-&M8�#�A)/PCE�P\4&M>p(10$+6k{s=&)\10dJojp K(*/.CD/;<(1&);P!$+�(*/b\*(*/�81+�(10$+-%b}3  Jojp K\1+681i�+683%'7-kr,$+-AM+6(*+�#�AM/"C1�"\
(10�79(=0�7-i�+Q;�/�(	#�+6+-;�81+6>y8E+-\10$+-,.81+-CD+-;<(1AMk�}

��;�+Q#W+-;$+6Y�(4/�>LJojp � \�&)%'5�A)&)C6&M(^,�+-AM+6(1&M/;d&)\a(10�79(�&M(47�!�(*/%'79(1&)C67�A)AMkK81+-CD/Si�+68E\3>y81/% %'7�AI&)C6&M/!�\
&);�\1+681(1&M/;�\�/�>^AI7981H�+�[P!�7�;Z(1&)(1&M+-\3/�>^,�79(17"}d��;�CD+'(10$+�79(*(17�C1��+68�\1(*/�5�\_&);�\*+681(1&);$Hb/�8�81+6>]81+-\10�&I;$Hb(10$+
,�79(17"R�J	j� .s=&)A)A�H�8E7�,�!�7�A)AMkO,�+-AM+6(*+3&M(6}

� �



� �������	��
 �

� � ������� � ���B��� ���B���

��;�#�!�&)A),�&);$HaJojp QsL+^7�,�,$+-,�(10$+^CD/;�CD+65�(�/�> l7m7d�a/mKd lZmKk�mAoZfhc!p���(*/QJo0$/�8E,F}� P+68Ei�+68p\*+-AM+-CD(1&M/;�81+-,�!�CD+-\
AM/P/��P!�5 A)79(*+-;�CDkv#Pkv7�A)AM/Ssa&);$HKAM/P/��"!$5�\�(*/{5�81+6>]+681+-;Z(1&I7�A)AMkdCD/;Z(17�CD(:;$/",$+-\3A)&)��+-AMkd(*/K#W+�;$+-7981#Pkv&);
(10$+_!�;�,$+68EAMk"&);$H�;$+6(�sL/�81��}p� (=7�A)\*/',�&)81+-CD(1\^\*+-798ECh0$+-\^(*/�(10$+_AM/�sG+-\*(aA)79(*+-;�CDkb,�79(17:#�A)/PCE�O81+65VA)&)C67"}

 o(:+-7�Ch0 \*(*+65 &I; � ��� �8dAm �4m�o�m^l�lKp�d��;c ���|lXj@&MH!$8E+ � u U qhRo(10$+b;$/",$+b,$/&);�H{(10$+�A)/</��"!$5 l �q�C67�;
CE0�/</\*+4(10$+�;$+D�"(L0$/�5�>]81/% 7�\*+6(L/�>F;$/",$+-\6}@� ;�&M(1&)7�A)AMk�(10�&)\G\*+6(o&)\B(10�+aCD/;<(*+-;Z(1\	/�>  � \G/Ssa;O8E/!$(1&);$H
(179#�AM+-\ ��\1!$#�\1+-[<!$+-;<(1AMkO(10$+3\*+6(=&)\^(10$+_A)&)\1(L/�>@;$/",$+-\	81+6(1!�8E;$+-,.#Pk�(10�+��8dOm�o�m ��c ��� �8p �4m k5c�lKfF� � J (*/
(10$+�%:/\*(o81+-CD+-;<(	0$/�5~l �{qh}p�=/",$+ � (*+-AIA)\ r(10$+�%:+-7�\1!$8E+-,�AI79(*+-;�CDk'>]81/%�� (*/�+-7�CE0b;�/P,$+�&);O(10$+
\*+6(�� � CD/A)AM+-CD(*+-,v(10$+-\1+'A)79(*+-;�C6&M+-\�s=0�+-;v&M(�7�C6[<!�&)81+-,v&M(1\�Y�;$H�+68�(179#VAM+�+-;Z(*8E&)+-\6}�2�& �W+681+-;<(3CE0$/&ICD+-\
/�>a;�+D�P(�u�0$/�5�;$/",$+�s=&)A)AB(179��+b(10$+b[<!�+681k ,�& �W+681+-;<(�,�&)\*(17�;�CD+-\�7981/!�;�, (10$+.��2 8h&);$H$R@#�!$(�&)%:5W/\*+
,�& �W+681+-;<(^� � J A)79(*+-;�C6&M+-\ �$(10$+3>]/A)AM/Ssa&);$H�C67�A)C6!�A)79(1&M/;K\*+6+6�P\=(*/'5�&)CE�O(10�+�#�+-\1(^CD/%_#�&I;�79(1&M/;f}

Jo0�/�8E,K79(*(*+-%:5�(1\a(*/O5�81+-,�&ICD(^(10$+QAI79(*+-;�CDkb>y/�84(10$+Q+-;Z(1&M8E+QAM/P/��P!�5�H&Mi�+-;{(10�79(a(10�+Q;$+D�"(a0$/�5r&)\
(*/b;$/",$+  � >]/�84+-7�CE0  � &);K(10$+:\*+6(4/�>p5W/�(*+-;Z(1&)7�A@;$+D�"(�0$/�5�\6} g 0�&)\aCD/\*(6R��'l  � qhRf&)\aC67�AIC6!�A)79(*+-,d7�\>]/A)AM/Ssa\6�

��l  � q q � � � �	��
�l  � q
�l  � q q AM/�H�  ��� 	��
� ����� �����


�l  � q=&)\47�;r+-\*(1&)%'79(*+�/�>p(10$+�;<!�%_#W+68=/�>oJo0$/�8E,r0$/�5�\a(10�79(4sG/!�AI,�81+-%'7�&I;{79>](*+68�CD/;Z(17�CD(1&);�H � } g /bC67�A)C6!�AI79(*+�
�l  � q^sL+�#W+6H&);Ksa&M(10 r|RF;$/",$+  � \a+-\1(1&)%'79(*+�/�>B(10$+�(*/�(17�A�;P!�%Q#�+68�/�>LJ	0$/�8E,
;$/",$+-\=&I;�(10$+�\*k"\*(*+-%bR�#�7�\*+-,�/;{(10$+�,$+-;�\1&)(�k./�>p;$/",$+-\a;�+-7981#<kb/;{(10$+Q� 2 8E&);$H$} ` !�AM(1&M5�A)kP&);�H]r
#Pkb(10$+Q>]8E7�CD(1&M/;{/�>�(10$+�8E&);$H�#�+6(�sG+6+-;r(10$+�5�81/�5W/\*+-,{;$/",$+_7�;�,{(10$+�(17981H�+6(�H&Mi�+-\a7�;r+-\*(1&I%'79(*+Q/�>
(10$+4;<!�%Q#W+68B/�>F;$/",$+-\G#W+6(�sL+6+-;O(10�+=5�81/�5W/\*+-,O;$/",$+=7�;�,O(10$+=(1798EH�+6(6} g 0$+a#�7�\*+=(�sG/:AM/�H798h&M(10�% /�>
(10�&)\=[<!�7�;<(1&M(�k�&)\=7�;�+-\*(1&)%�79(*+3/�>@(10$+3;<!�%_#W+68^/�>�0$/�5�\o8E+-%'7�&);�&);�H�(*/OCD/%:5�AM+6(*+Q(10$+3AM/P/��P!$5{\1&);�CD+
sL+Q+D�"5W+-CD(4(10�+:Jo0�/�8E,KAM/P/��"!$5r7�A)H�/�8E&M(10�% (*/.+-A)&)%'&);�79(*+_0�7�AM>�(10$+�81+-%'7�&I;�&);$H�;�/P,$+-\a#W+6(�sL+6+-;d(10$+
C6!$818E+-;Z(	5W/\1&M(1&)/;�7�;�,.(10$+�(17981H�+6(=sa&M(10.+-7�CE0{0$/�5F} ` !�AM(1&M5�A)kP&);�H3(10�&)\	[P!�7�;<(1&M(�k.#Pk ��R$(10$+37-i�+68E79H�+
A)79(*+-;�CDkQ/�>V7�A)AP(10$+	� � Jo\�(10�79(�;$/",$+ �0�7�\@+6i�+68p&I\1\1!$+-,fR9+-\*(1&I%'79(*+-\�(10$+o(1&)%:+o&M(�sG/!�A),�(179��+	(*/3\*+-;�,
� � Jo\a>y/�84(10$/\*+�0$/�5�\6}= 4,�,�&I;$H�� � R�(10$+�AI79(*+-;�CDkb(*/�;�/P,$+  � 7�\=8E+65�/�8E(*+-,K#Pk�;$/",$+ �vR�5�81/",�!�CD+-\7'CD/%:5VAM+6(*+_CD/\*(^+-\1(1&)%'79(*+�}LJo0�/�8E,b!�\*+-\	(10�+_;$/",$+�s=&M(10.(10$+3%�&);�&)%�!�%��'l  � qo7�\^(10$+3;�+D�P(=0�/�5F} P+68Ei�+683\*+-AM+-CD(1&M/;d&)\�7�A)\*/�5W+681>]/�8E%:+-,r&);K(10�+�2��47�\10vA)7Sk�+68�s=0$+-;d,$/Ssa;�AM/7�,�&);�HO7�#�AM/"C1��} g 0$+
5�A)7�CD+-%'+-;Z(./�>�#�AM/"C1� 81+65VA)&)C67�\.%'79��+-\�&M(�+-7�\*k >y/�8�7�C6A)&)+-;Z(.(*/ \*+-AM+-CD(.(10$+d81+65VA)&)C67�A)&M��+-AMk (*/�#W+
>X7�\*(*+-\*(�(*/|,$/Ss=;�AM/7�,f} g 0$+b8E+-\1!�AM(:/�>4(10$+rJo0�/�8E,�AM/P/��P!$5�>]/�8�#VAM/PCE� 	!�|&)\�(10�+K&),$+-;<(1&M(�k�/�>�(10$+
\*+681i�+684(10�79(�&)%'%:+-,�&)79(*+-AMk�5�81+-CD+-,$+-\ 	���} g 0$+_C6A)&)+-;Z(47�\*�P\a(10�&)\=5�81+-,$+-CD+-\E\*/�8a>]/�8a&)(1\a\1!�C6CD+-\1\*/�8�A)&)\*(6R
s=0�&ICE0'sa&)A)A$&);�C6AI!�,$+	(10$+�&),$+-;<(1&M(1&M+-\B/�>f(10$+a\*+68Ei�+68E\o0$/A),�&);�H�81+65�A)&)C67�\B/�>f#�AM/"C1� 	��:7�\GsL+-A)A�7�\oA)79(*+-;�CDk

���



%:+-7�\1!�81+-%:+-;<(1\G#W+6(�sG+6+-;.(10$+45�81+-,�+-CD+-\1\*/�8	7�;�,�(10$+-\*+�\*+681i�+68E\-} g 0$+�C6A)&M+-;<(B(10$+-;�>]+6(1CE0$+-\o(10$+4#�AM/"C1�
>]81/%�(10$+�81+65VA)&)C67�s=&M(10.(10�+3AM/SsL+-\*(=8E+65�/�8E(*+-,bA)79(*+-;�CDk�}

��;�+K#W+-;$+6Y�(O/�>3(10$+K5�81/�5W/\*+-, \1+681i�+68b\*+-AM+-CD(1&M/; %:+6(10$/", &I\�(10�79(.;$/|+D�P(*8E7�%:+-7�\E!$81+-%:+-;<(1\
7981+b;$+-CD+-\1\E7981k (*/~,$+-C6&I,$+Osa0�&)CE0�;$/",$+.&)\�C6AM/\*+-\*(��o(10$+b,$+-C6&I\1&M/;�\�7981+b%'7�,$+.#�7�\*+-,�/;�A)79(*+-;�C6&M+-\
/�#�\*+68Ei�+-,�s=0�&IAM+�#�!�&)A),�&);$H_YV;$H�+68=(179#�A)+-\6}G�a/SsL+6i�+68-RW;$/P,�+-\	81+-AMk�/;KA)79(*+-;�CDk�%:+-7�\1!$81+-%'+-;Z(1\=(179��+-;
#Pk�/�(10�+68G;$/",$+-\6} g 0�&I\@sG/�81�"\psL+-A)A$sa0$+-;'AM/�s A)79(*+-;�C6&)+-\p>]81/% ;$/",$+-\���(*/���RP7�;�,��L(*/��=&)%:5�AMk_(10�79(
A)79(*+-;�CDk~&I\_7�A)\*/rAM/Sst>]81/%��d(*/��x} ` +-7�\1!�81+-%:+-;<(1\Q/�>	/!�8_��;Z(*+68E;�+6(Q(*+-\*(�un#W+-,�\1!$H�H�+-\*(�(10�79(Q(10�&)\
(*8E7�;�\E&M(1&Mi"&M(�k�CD/;�,�&M(1&M/;'/�>y(*+-;O0$/A),�\ � ¡H: � }� 4;�&)%'5�AM+-%:+-;<(179(1&M/;�/�>W(10$+=AM/P/��"!$5'7�AMH�/�8E&M(10�% &);�s=0�&ICE0
;$/",$+-\	&)\1\E!$+�� � J	\	/;b#W+-0�7�AM>F/�>@/�(10$+68a;$/P,�+-\^CD/!�A),bAM+-\E\*+-;.(10$+_&)%'5�7�CD(o/�>@7:AI7�C1�./�>�(*8h7�;�\1&M(1&Mi"&M(�k
&);.(10$+Q;$+6(�sL/�81�~l]sG+QC67�A)Af(10�&)\	\1(�k"AM+3/�>@&)%:5�AM+-%'+-;Z(179(1&M/; dAmAoZg d�l^c�a/mxqh}

	 !# � ��	�	��	�*��H�
�6� ��
��6� 	����
	 �8� ���	�*���� �

 4,�,�&);$H'\1+681i�+68a\*+-A)+-CD(1&M/;{%�79��+-\a&M(a%:/�81+_,�&)z�C6!�AM(o(*/�81+-7�\*/;K79#W/!$(=(10$+_5W+681>]/�8E%'7�;�CD+�/�>GJ	0$/�8E,f}
��;~(10�&)\_\*+-CD(1&M/;~sL+O79(*(*+-%'5�(Q(*/{5�81/�iP&),�+'\*/%:+�#V7�\1&)\�>]/�8�7�;|!�;�,$+68h\*(17�;�,�&);�H�/�>os=0<kd(10$+O\1+681i�+68
\*+-AM+-CD(1&)/;�7�AMH�/�8E&M(10�%�5�81+-\*+-;<(*+-,�79#W/Si�+Q&)\^0$+-AM5�>]!�An}

j@&M8E\1(	sG+_\E0$/Ss (10�79(^(10$+_\*+68Ei�+68a\*+-AM+-CD(1&)/;�7�AMH�/�8E&M(10�% ,$/P+-\^;$/�(=,�&I\*(1!$81#.(10$+
q�lXAM/�HsrvqL#W/!�;�,
/;�0$/�5V\	>y/�8�Jo0$/�8E,bAM/P/��"!$5�\os=0$+-;b7�AIAF&);<(*+68E;$/",$+�A)79(*+-;�C6&M+-\^798E+3+-[<!�7�A�}

�;rKl7mKd^a�i�fhchp����b��;�7v\*(179#�AM+�;$+6(�sG/�8E�VRo&M>a7�AIAL&I;Z(*+68E;�/P,$+bA)79(*+-;�C6&M+-\'7981+b+-[P!�7�A�RB7�;�, ;$/",$+-\:7981+
!�;�&)>y/�8E%�AMk',�&)\*(*8h&M#�!$(*+-,.&);.(10$+���2�\*5�7�CD+�RV7'AM/P/��P!$5b/�5W+68E79(1&)/;b81+-[P!�&M81+-\ q�lXAM/�Hnrvqo0$/�5�\6}
 {��3��>�7�A)A�(*8E7�;�\1%'&I\1\1&M/;�AI79(*+-;�C6&M+-\47981+_+-[P!�7�A�RV(10$+QY�(1;$+-\1\=%'+6(*8E&)COl ��l  � q*q	>y/�84+-7�CE0r5W/�(*+-;<(1&)7�A;$/",$+�C67�;.#W+�\E&)%:5�A)&)Y�+-,'(*/ 
�l  � qhR$(10�+4+-\1(1&)%'79(*+�/�>�(10$+3;<!�%_#W+68o/�>�0$/�5V\o#�+6(�sG+6+-;�(10$+�5�81/�5W/\*+-,;$/",$+b7�;�,�(10$+b(1798EH�+6(6�K\1&);�CD+.(10$+ � � (*+68E%'\�>]/�8'+-7�CE0 ;$/P,�+.798E+�+-[<!�7�Ao(10$+6k�,�/~;$/�('7 ��+-CD(�7�;ZkCD/%:5�798h&)\*/;f}: o(3+-7�Ch0 \*(*+65FR�(10$+'7�AMH�/�8E&M(10�% s=&)A)A�5�&)CE�K(10$+'\E%'7�A)AM+-\*( 
�l  � qas=0�&)Ch0r&I\�+-[<!�&)ix7�AM+-;<((*/�5�&)C1�"&);$HO(10$+  � s=&M(10�(10�+�A)798EH�+-\*(a��2 \E&);�CD+_(10�+Q+-\*(1&I%'79(*+�7�\E\1!�%:+-\4(10�79(�;$/",$+-\a798E+�!�;�&M>y/�8h%'AMk

,�&)\1(*8E&M#�!$(*+-,O&);�� 2�\*5�7�CD+�} g 0�&)\L&)\L+-[<!�&Mix7�A)+-;Z(o(*/:(10$+�#W+-0�7-i"&M/�8o/�>�(10�+37�AMH�/�8E&M(10�% 7�\	\*(179(*+-,�s=&M(10"u
/!$(=\1+681i�+68=\*+-AM+-CD(1&)/;�7�;�,b(10$+]q'lXAM/�HBrdqG#W/!�;�,�>]/�8=(10�79(a7�AMH�/�8E&M(10�%�795�5�A)&M+-\	0$+68E+�}

�a+D�P(:sL+�79(*(*+-%:5�(�(*/~\10$/Ss 0$/Ss�(10$+�\1(*8E&)CD(1AMk A)/PC67�A�RG0$/�5�#<k�0$/�5FRG,$+-C6&)\1&M/;�\�%�7�,$+.#<k�(10$+
7�AMH�/�8E&)(10�%�81+-,�!�CD+OAM/P/��"!$5|A)79(*+-;�CDk~/;|7Si�+68E79H�+�}d� ; 5�7981(1&)C6!�A)798-R�sL+�s=&)\10 (*/r,$+-%'/;�\*(*8E79(*+O(10�79(
s=0$+-;K(10$+�7�AMH�/�8E&M(10�% ,$/P+-\a;$/�(�CE0�/</\*+�(10$+�\17�%:+�;$/P,�+_(10�79(a(10$+�!�;�%:/",�&MY�+-,bAM/P/��"!$5{7�AMH�/�8h&M(10�%
sL/!�A),fR"(10$+_Ch0$/&)CD+35�81/P,�!�CD+-\	7'A)79(*+-;�CDkb\17SiP&I;$H\^!�;�,�+68^CD+681(17�&);�7�\1\E!�%:5�(1&M/;�\6}

�;rKl7mKd^a�i�fhchp��.��;'7�\*(179#�A)+^;$+6(�sL/�81��/�>f!�;�&M>]/�8E%'AMk3,�&)\*(*8E&M#V!$(*+-,�lX&I;�� 2 \*5V7�CD+�q@;$/",$+-\6RZ&M>�7�\*+-798ECh0
5�81/"CD+6+-,�\f(*/47^;$/",$+�s=0$/\1+�+-\*(1&)%'79(*+-,_81+-%'7�&);�&I;$H	0$/�5_CD/!�;<(�&)\F;�/�(F(10$+B%'&I;�&)%�!�% 5�/\E\1&M#�AM+@CE0�/&)CD+�R
(10$+4A)79(*+-;�CDk�/�>f(10$+a\1+-798ECE0Os=&)A)A$;�/�(B#W+^&);�CD81+-7�\1+-,�7�\1\1!�%'&);$H�(10�79(G(10$+aA)/PC67�A�+-\*(1&)%'79(*+-\G>y/�8L7-i�+68E79H�+
� � J A)79(*+-;�CDk.7�;�,�0�/�5�\	81+-%'7�&I;�&);$H�7981+3HAM/�#V7�A)AMkO7�C6C6!�8E79(*+�}
 {��^��>F(10�+47�AMH�/�8h&M(10�%tCE0$/P/\*+-\	7�;$/",$+=s=&)(10O7�;$/;"u�%'&I;�&)%'7�A�0�/�5.CD/!�;Z(L(10$+681+�%�!�\*(L+D�"&)\1(6R<>]/�8

\*/%:+ 	1R 
$R�(10$+3CD/%:5�798E&I\*/;f�

� � � � � 
 ��� ��� � �	��
��
s=0$+68E+ 
 ��� 
��9}L "&I;�CD+ ��� � � � sG+QC67�;bs^8E&M(*+��

��� � � ��� �� l 
 � � 
��Sq
¡9T



��79(*+-;�CDkb\17-i"&);$H\ � ��� 4,�,$+-,b0�/�5�\
j$8E/%�(10�&)\L81+-\1!�AM(GsL+3CD/;�C6A)!�,$+a(10�79(	(10$+�\17-i"&);$H\osL+�H7�&);.#PkOCE0�/</\1&I;$H:7�;�/P,$+�(10�79(^&I\LC6A)/\*+68

&);{(10$+�;$+6(�sL/�81�r(*/�5�/A)/�H�k�#�!$(4>]!�81(10$+684>y81/% (10$+�(17981H�+6(�/!$(�sG+-&)H0fRf/;d7-i�+68E79H�+�R�(10$+Q(1&I%:+�\15�+-;<(
(*/'(*8E7Si�+68E\*+Q(10$+_7�,�,$+-,b,�&)\*(17�;�CD+3&);.(10�+3� 2�\15�7�CD+�}

��;.5�8E7�CD(1&)CD+3\1+681i�+68=\*+-AM+-CD(1&)/;.5�81/",�!�CD+-\L/;�AMk�7�5�81+-,�&)CD(1&)/;O>]/�8	(10$+�#W+-\*(	;$/",$+�(*/'CE0$/\1+3&);.(10$+
;$+D�"(L0�/�5F}�	p798E&)79#�AM+�;$+6(�sG/�81�OCD/;�,�&M(1&M/;�\G7�;�,�&);<(*8E7�;�\1&)(1&MiP&)(�k:&);'(10�+4;$+6(�sG/�8E�O%'79��+�&M(L,�&Mz�C6!�A)(p(*/
%'7�&);<(17�&);�7�C6C6!$8E79(*+�+-\*(1&I%'79(*+-\o>y/�8	&);<(*+68E;$/",$+4A)79(*+-;�C6&M+-\*� � R"(10$+4+-\*(1&)%'79(*+�/�>�81+-%'7�&);�&I;$H_0$/�5�\�l 
 � q&)\L\*+-;�\1&)(1&Mi�+=(*/ ��!�CD(1!�79(1&M/;�\L&);�(10�+4,�&I\*(*8E&M#�!�(1&M/;:/�>�;$/",$+-\G(10$81/!$H0�(10$+4��2 \*5�7�CD+�R�7�;�, �:&)\LA)&M��+-A)k
(*/4ix7981k�#�7�\1+-,_/;Q7a;$/",$+ � \�;$+6(�sL/�81�3CD/;�;$+-CD(1&)iP&M(�k�} g 0$+p81+-\E!�AM(�&)\�(10�79(�\1+681i�+68�\1+-AM+-CD(1&M/;�&)\�79(�#�+-\1(�7
!�\*+6>X!�AV0$+-!$8E&)\1(1&)C9} �v/�8h\*+�R�\*+681i�+68	\*+-AM+-CD(1&)/;O%'7Sk�#�8E+-79�:(10$+47�\E\1!�%:5�(1&)/;�(10�79(o7�AM/</��"!$5O/�5�+68h79(1&M/;
CD/;<(17�CD(1\Nq'lXAM/�HBrdq^;$/P,�+-\6}o��(=&I\^5W/\1\1&M#VAM+�(10�79(47OAM/P/��P!$5K8E!�;�;�&I;$H:!�;�,$+68=\1+681i�+684\1+-AM+-CD(1&M/;rCD/!�A),
%'79��+K7 A)&);$+-798:;P!�%_#W+68:/�>�0$/�5�\:(10�79(�7981+ �*\10$/�8E( �~&);�#W/�(10�� 2 \15�7�CD+�7�;�, &);�(10�+�!�;�,$+68EA)kP&);�H
;$+6(�sG/�81�.(*/�5W/AM/�H�k�}

¡"U



¡ �



� �������	��
 �

�� � �B� � � ��� �����B� �

Jojp �&)\G&I%:5�AM+-%:+-;<(*+-,�&I; : R T�T�T A)&);�+-\p/�>�J�����RP&I;�C6A)!�,�&I;$H�(10$+ ¡ R T�T�T AI&);$+4Jo0�/�8E,�&)%'5�AM+-%:+-;<(179(1&M/;f}
� (QCD/;�\1&I\*(1\3/�>	7K;P!�%Q#W+683/�>^\*+65�798E79(*+�5�81/�H�8h7�%'\3(10�79(Q8E!�;~79(�!�\*+68�AM+6i�+-A�} g 0$+'5�81/�H�8E7�%'\QCD/%�u
%�!�;�&)C679(*+�/Si�+683�42 � !�\1&);$HO7.J���� � � J 5�7�C1�979H�+�5�81/Si"&),$+-,{#Pkb(10$+: $j� �(*/P/AM�P&)( � U-� � }4 �#�!�\1k
Jojp �\*+68Ei�+68O%'7Sk�+D�$CE0�7�;$H�+{\10�/�81('%:+-\1\179H�+-\�s=&M(10�7~AI7981H�+K;P!�%_#W+68:/�>�/�(10$+68�\1+681i�+68E\6R	%'79�"&);$H
(10$+O/Si�+68E0$+-7�,�/�> g J � CD/;�;$+-CD(1&M/;�\*+6(1!$5|!�;�79(*(*8E7�CD(1&Mi�+�} g J � 7�A)\*/K8E+-[<!�&)81+-\�(10$+�7�A)AM/"C679(1&M/; /�>
81+-\*/!�8ECD+-\=lX7�Y�A)+o,�+-\1CD8E&M5�(*/�8SR;�7�%:+-AMk�q�>y/�8�+-7�Ch0OCD/;�;$+-CD(1&M/;f}@��;:A)7981H�+^\*k"\*(*+-%'\GJ	j� �%�7-k�+D�"0�7�!�\*(
(10$+-\*+�81+-\1/!$8ECD+-\o#PkOCD/;<(17�CD(1&);$H'7�A)7981H�+�;P!�%_#W+68L/�>�;$/",$+-\o&);�7�\10$/�81(o5W+68E&M/",'/�>�(1&)%:+�} g 0$+�&);<(*+68*u
;�7�A�\*(*8E!�CD(1!�81+Q/�>B+-7�CE0v5�8E/�H�8E7�% &I\a#V7�\*+-,K/;d7�\*k";�Ch0$81/;$/!�\4+6i�+-;<(1\37�;�,rC67�A)AM#�7�CE�P\-R�8h79(10$+68�(10�7�;
(10$81+-7�,�\6}	?B7�CE0r\*/�>](�so7981+�A)7-k�+68�&)\^&I%:5�AM+-%:+-;<(*+-,�7�\47�A)&)#�8E7981kOs=&M(10K7.J���� &I;Z(*+681>X7�CD+�}aJojp �8E!�;�\
/;K7'ix798E&)+6(�k./�>��4�a����\*k"\*(*+-%'\a&);�C6A)!�,�&);$HQ��&);P!"��RV��5�+-;��	 $2QR�7�;�,�j$81+6+-�^ "2�} �v+�7981+_C6!$8E81+-;Z(1A)k
sL/�81�P&I;$H:/;�7:5W/�81(o/�>B "jp .7�;�,KJojp �(*/�(10$+_ a5�5�AM+ ` 7�C6&);Z(*/\E0r�3 O� /�5W+68E79(1&);$H'\1kP\*(*+-%�}

� !# � � ��	�� ��� �w��� � � ��8������ �

g 0$+�Jo0$/�8h,|A)&)#�8E7981kv%'7�&);<(17�&);�\Q(10$+.81/!$(1&I;$H{(179#VAM+-\�,$+-\1CD8E&M#W+-,|&);� "+-CD(1&M/; � }~��(�+D�"5�/�8E(1\Q(10�+-\*+
(179#�AM+-\@(*/�(10�+^24�47�\10'AI7-k�+68-Rsa0�&)CE0:&I%:5�AM+-%:+-;<(1\�&M(1\@/Ss=;�&);Z(*+6H�8h79(*+-,:i�+68E\1&M/;�/�>�(10$+=Jo0$/�8h,�A)/</��"!$5
7�AMH�/�8E&)(10�%b} g 0$+.&)%:5�A)+-%:+-;Z(179(1&)/;|!�\1+-\Q(10�+� $�a =u U CD81k<5�(*/�H�8E795�0�&)C�0�7�\10�>X!�;�CD(1&M/;|(*/d5�81/",�!�CD+
Jojp O#�AM/"C1�O&),$+-;<(1&MY�+68E\L>]81/%t#�AM/"C1�OCD/;<(*+-;<(1\6} g 0�&)\o%:+-7�;�\o(10�79(o#�AM/"C1��7�;�,b\*+681i�+68^&I,$+-;Z(1&)Y�+68E\o7981+
U-�9T #V&M(1\os=&),$+�}

g 0�+3J	0$/�8E,.&)%:5�A)+-%:+-;Z(179(1&)/;�%�7�&);Z(17�&I;�\	7�8E!�;�;�&);$H3+-\*(1&I%'79(*+3/�>�(10�+�(*/�(17�AF;<!�%_#W+68	/�>@J	0$/�8E,
\*+681i�+68h\6R�>]/�8�!�\1+p&);�(10$+p\*+681i�+68�\*+-AM+-CD(1&M/;_7�AMH�/�8E&M(10�% ,�+-\1CD8E&M#W+-,�&);_ P+-CD(1&M/; � }�?G7�CE0_\1+681i�+68�CD/%:5V!$(*+-\
(10$+�>y8h7�CD(1&M/;r/�>p(10$+�� 2 8E&);$HO(10�79(�(10$+ �O;$/",$+-\4&);{&)(1\a\1!�C6CD+-\1\*/�83A)&)\1(=CD/Si�+68 ��AM+6(4(10�79(�>y8E7�CD(1&)/;{#W+
��} g 0$+-;.(10�+3+-\*(1&)%'79(*+-,K(*/�(17�A�;P!�%Q#�+68	/�>@\*+681i�+68h\=&);.(10$+3\1kP\*(*+-% &)\*� ����}

� !Ot � � �&� � ��� �w���a� ����������� �

2��a7�\E0 &)\O&I%:5�AM+-%:+-;<(*+-, 7�\b7�AI&M#�8E7981k�s=0�&)CE0 ,$+65W+-;�,�\�/; Jo0$/�8E,f} ?B7�Ch0 2��a7�\10 &I;�\*(17�;�CD+d&)\
7�\1\*/"C6&)79(*+-,Ks=&M(10�7OJ	0$/�8E,.i"&M81(1!�7�Af\*+68Ei�+68a7�;�,�CD/%�%Q!�;�&)C679(*+-\=sa&M(10.(10�79(=i"&M81(1!�7�Af\*+681i�+68=(10�81/!$H0
7	>X!�;�CD(1&M/;_C67�A)A&);<(*+681>X7�CD+�}�2��47�\10Q&I;�\*(17�;�CD+-\f/;Q,�& �W+681+-;<(F\*+681i�+68E\�CD/%'%Q!�;�&)C679(*+Bsa&M(10�/;$+G7�;�/�(10$+68
i"&)7:� � J4}

2��47�\10�0�7�\�&M(1\Q/Ss=;�&)%'5�AM+-%:+-;<(179(1&M/;~/�>a(10$+�Jo0$/�8E,�AM/P/��P!$5�7�AMH�/�8E&)(10�%bR@#�!$(�81+-A)&M+-\Q/;�(10$+
Jo0$/�8h,bA)7-k�+68^(*/O%'7�&);<(17�&);�(10$+381/!$(1&I;$HQ(179#VAM+-\6}p��;Z(*+6H�8h79(1&);$H:#�AM/"C1�.AM/P/��P!�5.&I;Z(*/'2��47�\10�&);�CD8E+-7�\*+-\
&M(1\�+6z�C6&M+-;�CDk�}�� >�2��a7�\E0:&);�\*(*+-7�,�C67�A)AM+-,Q(10$+=Jo0$/�8h,"� � � l�gjo�o^m^l�l7p�d�8E/!$(1&);$+�R�&M(�sG/!�A),_#W+o7-s^�Pso798E,
>]/�8B2��a7�\10�(*/_CE0�+-C1�:+-7�CE0�\*+681i�+68L7�AM/;$H�(10$+aAM/</��"!$5:5�79(10'>y/�8BC67�Ch0$+-,�CD/�5�&M+-\�/�>W(10$+^,$+-\E&M81+-,�#�AM/"C1��}

¡�¡



���������N1�4.���G]P�"#�
.�d�-�-#�c'�-# �0?����-�[�G#�����i-]P
O�!�e=>:7�71��
	u�����./
��� 
.#��213��i!�����*������0�-�"#�c.�"#��)
	�)4.] �	�)
�?
�>@ ���j���KD* ���^��*F������ H
��������� W F������! "� ��n$#&%'#�( � ��n  "��) Z �*#�% ��� �IH � T ���
�7���OD8�K��+ T�,.-'/�02123'1 X ����� X��2% � %�4&5�6Y

�����^�]��������� W F +�#��!���!�!�"� �-
$#-X
7 � �)�$Y
�7���OD8�K�98 , 8 1':<; � 3'1 8 3

�����^�]��������� W F 7 � �)��Xy��#!���0] :7c'�;�����!� �"�!�-
.#�Y
� ��=>� ( �?) L �0#!�!�*]^:7c.�g�����!�!���!�-
.#

�����^�
����@0:7���j1I: \'13�"�!���-�-#�c'�-#BA ����� :7�DCE� ���I\,�-#���4,i"]a�b
$#��!���!�!�"� �-
$#�]^:_����?
� ��=>� ( �?) L ]P

O�$�+ �"]a
'�-����� +�# � � F������ H

��F #�# Z � ��� L m!� W m!G ���<H �� "� n ��F #&# �"�!���! I� p (�E "�E �KJ � ��=�� ( �?) p
�7���OD8�K�L+ T�, 8 3M; 8ON 1 X6� ��=�� ( �?) X ��F #�# Z � ��� Y

���������N1�4.���G]P�"#;��
84'���	�213����13
$#��	�-
69!�[=04$#��b��
 �,�"]a�"�)�
���5�-�"#�c.�-#�:<�k9!#�
IC �213�*���I\,�-#�]^:_���(4$���	�!���!�!�"� �-
$#�]^:_����?
�>@ �������K�,F ���IH

�������-�y�G#��U�71��bi-]P
� �84'�!�-
O�-:<4.�)�!� =>:7�21 �����'/�
.#;4$�5�-#�#�
.#-?
����� �G�3��
.���213�g�-�"#�c.�-#��71�4.��:7��c.
O�,����]P

O�$�+QPSR�?
���*�>�KD8*FT����� H
) @ )>FU� ( F ��H0���U�u����4,� � ��
84��!�-��Cb�G]P4$���g�71��(+�4.�213?
+ ��� % �VFU� X  "�"� YoL �>@ Z �"�I�'F2) ������) F������ H
�7������/�
����F���� % �VF<� L T�,.-2/�021'3'1 H
�7���OD8�K�9 !�"� @ �O% � % 4&5V6

�����^�]����FT��� % �VFU� L T�, 8 3<; 8ON 1 H
����FW "�"� @ � ��=>� ( �?) L ) @ ���?) H

���e+o?a�)
 +h�.�&�"=��&
j�-�-#�c'�-#;
.�213�-#g�2134.��:7�<�-�-] 9"?
�7���OD8�K�98 , 8 1':<; � 3'1 8 3

�����^�]����FT����� W FX) @ ���?) J<X ) @ ���?) Y2H
���e+o?a�)
 +|��13
.�G]a��1�4.c.��1�4��e�71��bi-]P
� �,?
 "���VF� � 8 , 8 1':<; � 3'1 8 3

�����^� ��� �Y"+&]P
.#��;����,� 1�
 +
) @ )>FU� ( F� "�!� @ � ��=>� ( �?) H
+ ��� % �VFU� X  "�"� Y�L  "�"� @ � ��=>� ( �?) @ Z �"�I�'F2) ������) FT����� H

�����^�]����FT��� % �VFU� L[Z /�T �'\ ;"0 N Z 1 H
���[]G#^�e4O\,4$:7�|4$�K+&#��-cO:<
$�I��13
 +K?
G %Q� Z � �gL ) @ )M�?) F H
Z % ��� L ) @ ���?) F H
Z % ��� @ % Z �� ��"FTG %Q� Z � �QH
+ ��� % �VFU� X  "�"� Y�L Z % ��� @ Z �"�I�'F2) �����Y)CF������ H

�����^�
 "���VF� � 8 , 8 1':<; � 3'1 8 3

j�&)H!$81+ : u U � g 0$+�5�81/"CD+-,�!$81+�!�\1+-,b#<k.2��a7�\E0�(*/�AM/"C679(*+_7:#VAM/PCE�V}

¡ �



� (	sG/!�AI,b7�A)\*/'CD/\*(=7�;K!�;"u�;$+6+-,$+-,.8E/!�;�,�(*8E&M5b(1&)%'+�R�\1&);�CD+�#W/�(10KJo0$/�8h,b7�;�,b2��a7�\10�sG/!�AI,b;$+6+-,
(*/�\*+65V798E79(*+-AMkbCD/;Z(17�CD(a(10$+3#�A)/PCE� � \^\E!�C6CD+-\1\*/�84\*+681i�+68-}

� \*+-!�,$/9u�CD/",$+_>]/�84(10$+�2��47�\10r&)%:5�AM+-%'+-;Z(179(1&M/;K/�>[k pDpQw�g � �fw/m ��Q&I\=\10$/�s=;K&I;Kj@&MH!$81+ : u U �W(10�&)\
&)\�2��47�\10�� \�i�+68E\E&M/;:/�>�(10$+aJo0$/�8E,:CD/",$+^\10�/Ss=;:&);:j@&MH!�81+ � u U } g 0$+	>X!�;�CD(1&M/; k pZpQw�g � �)w/m ��L81+6(1!�8E;�\
(10$+4,�79(17_7�\1\1/PC6&)79(*+-,�s=&M(10|w�m 	/�8o7�;'+6818E/�8G&M>W&M(BC67�;�;�/�(B#W+^>]/!�;�,f} g 0$+^>X!�;�CD(1&)/; k pDpQw�g �:/�5�+68h79(*+-\
#Pk:81+65W+-79(*+-,�AMk'&);<i�/��P&I;$H_(10$+481+-%:/�(*+45�81/"CD+-,�!$8E+ ��� ��k pZpIw�g � l^f@m � �)w�m ��=s=0�&ICE0'8E+6(1!$8E;�\B/;$+a/�>�(10$81+6+
5W/\1\1&M#VAM+=i97�A)!$+-\6}�� >�(10�+3C67�A)AM+-,b\*+681i�+68�l  � qL\*(*/�8E+-\	/�8=C67�CE0�+-\^(10$+3,�79(17:7�\E\*/PC6&I79(*+-,bs=&M(10 w/m 9R$(10$+-;
��� ��k pZpIw�g � l^f@m � �)w�m ��	81+6(1!$8E;�\�(10�79(G,�79(17"}���> ���,$/P+-\B;$/�(G\*(*/�81+4(10$+=,�79(17"RP(10$+-; ��� ��k pZpQw�g � lKf@m!� �fw/m  �
81+6(1!$8h;�\p&);�\1(*+-7�,:(10$+=C6AM/\1+-\*(p5�81+-,�+-CD+-\1\*/�8B/�>�w�m _lX,$+6(*+68E%�&);$+-,:#Pk:CD/;�\1!�AM(1&I;$H�AM/PC67�A�81/!$(1&);$H�(179#VAM+-\
/;���Mqh}pj@&);�7�AIAMk�R ��� ��k pDpQw�g � l^f@m �'81+6(1!$8E;�\G7�;�+68181/�8G&)> ���&)\p(10$+4(*8E!$+4\1!�C6CD+-\1\1/�8L/�>f(10�+a��+6k'#V!$(B,$/P+-\
;$/�(=\1(*/�81+_&M(1\	7�\1\1/PC6&)79(*+-,{,�79(17"}

� >_k pZpQw�g �{(*8h&M+-\=(*/bCD/;<(17�CD(_7O>]7�&)A)+-,{\*+68Ei�+68-RW(10$+:� � J %'7�Ch0�&);$+681kKs=&)A)Af8E+6(1!$8E;������ 	�
����������}
g 0$+�>X!�;�CD(1&M/; k pZpQw�g �d(10$+-;r#�7�C1�P(*8E7�C1�"\3(*/b(10�+�5�81+6iP&)/!�\1AMk�CD/;<(17�CD(*+-, \*+68Ei�+68-Rf(*+-A)A)\�&M(�79#W/!$(�(10$+
>X7�&)AM+-,�\*+681i�+68psa&M(10 i�k�mKdKfXR<7�;�,:7�\*�"\p&M(@>]/�8p(10$+^;$+D�"(�un#W+-\*(�5�81+-,�+-CD+-\1\*/�8-}� o(p\*/%:+=5�/&I;Z(Bk pDpQw�g � �fw/m ��
s=&)AIA�0�7-i�+�CD/;<(17�CD(*+-,�7Q5�7�&M8B/�>�\*+681i�+68E\L/;O+-&M(10$+68o\1&),$+a/�> w/m x}@� >f(10$+681+�0�7-i�+�#W+6+-;�\*+681i�+68o>]7�&IA)!$81+-\6R
(10$+�\*+-CD/;�,.\*+68Ei�+68	/�>�(10$+�5�7�&M8o%'7SkO;$/�(o#W+a(10�+8w�m  � \L/�8E&MH&);�7�AV\1!�C6CD+-\1\*/�8-}p�a/SsL+6i�+68-R�(10�79(o\1+-CD/;�,
\*+681i�+684s=&)AIAW#�+_(10$+_Y�8h\*(=A)&Mi�+Q\1!�C6CD+-\1\*/�8SRV7�;�,Ks=&)A)Af0$/AI,K7'8E+65�A)&)C67�>]/�8ew�m 9RV7�\E\1!�%'&);�H:(10�79(a;$/�(47�A)A
/�>�&M(1\o81+65�AI&)C67�\	0�7-i�+Q>]7�&IAM+-,f}

g 0�/!$H0�(10$+�5V\*+-!�,$/9u�CD/",$+�,$/P+-\�;$/�(O\10$/Ss &M(6RG(10�+�iP&)81(1!�7�A	\*+681i�+68h\'/; 7�;<k�H&Mi�+-;�5�0<k"\1&)C67�A
\*+681i�+68^A)/</���79(	+-7�CE0�/�(10�+68E\ �"81/!$(1&);�H�(179#VAM+-\o7�;�,.#�AM/"C1��\*(*/�81+-\6} g 0�&)\L7�A)AM/Ssa\	AM/</��"!$5�\G(*/:5�81/�H�8E+-\1\
>X7�\*(*+68a7981/!�;�,.(10$+38E&I;$H$R$7�;�,�&);�CD8E+-7�\*+-\	(10$+3Ch0�7�;�CD+-\a/�>�+-;�CD/!�;Z(*+68E&I;$H'7'C67�CE0�+-,K#�A)/PCE�V}

 4\^5�8E+-\*+-;Z(*+-,K&);.(10�&)\	\*+-CD(1&)/;fR�(10$+_2��47�\10KA)/</��"!$5b5�81/"CD+-,�!$8E+�&I\ cef@m7d�i/fhcea�m �V(10�79(=&)\6R"(10$+_/�8E&MH9u
&);�79(1&I;$H~\*+681i�+68.&M(1\*+-AM>�[P!$+68E&M+-\�+-7�CE0 \*+681i�+68�7�AM/;$H (10�+{AM/P/��P!�5 5�79(10 !�;Z(1&)A=&M('81+-7�Ch0$+-\O7 #�AM/"C1� � \
\1!�C6CD+-\E\*/�8-} �v+b0�7-i�+b7�A)\*/d&)%:5VAM+-%:+-;<(*+-,~(10$+.AM/P/��P!$5�7�AMH�/�8E&)(10�%w&I; 7 dOm�o7g d�l�cea�mb%�7�;�;$+68-}{� ;�7
81+-C6!$8h\1&Mi�+�&)%:5�AM+-%'+-;Z(179(1&M/;r+-7�Ch0~;$/",$+�7�A)/;$H.(10$+:AM/</��"!$5d5�79(10�lX7�\�/�5�5W/\*+-,r(*/.(10$+�/�8E&MH&I;�79(1&);$H
;$/",$+�q�&)\E\1!$+-\'7�; � � J (*/ (10�+{;$+D�"(O;$/",$+�&); (10$+K\*+-798hCE0 5�79(10f} g 0$+KY�8E\*(�;�/P,$+b+-;�CD/!�;Z(*+68E+-,
s=0�&ICE0~\*(*/�8E+-\3(10$+�,�+-\1&M81+-,~,�79(17b(10$+-;~8E+-\*5W/;�,�\�(*/K(10�+'/�8E&MH&);�79(1&);$Hb;$/",$+:s=&M(10v(10�+�,�79(17"}� "&)%�u
5�A)&)Y�+-,.5�\*+-!�,�/PCD/",$+OlX;$/O>]7�&IA)!$81+�81+-CD/�i�+681kK&)\a\10$/�s=;VqL>]/�8a(10�&)\^&)%:5VAM+-%:+-;<(179(1&M/;�\*(�kPAM+�&)\=\E0$/Ss=;{&);
j@&MH!$81+ : u �

� !�� �x����� �� ��� �w���a� ����������� �

g 0$+.Jojp vC6A)&M+-;<(Q\1/�>y(�sL7981+.A)7Sk�+68E\Q7KY�AM+�\1kP\*(*+-% /; (*/�5�/�>^2��a7�\E0f}{Jojp d+D�"5W/�81(1\_7�;|/�8E,�&);�7981k
�4�=� � YVAM+�\1kP\*(*+-% &I;Z(*+681>X7�CD+b#Pk|7�CD(1&);$H~7�\:7vA)/PC67�Ao�4j� �\1+681i�+68�!�\1&I;$H{(10�+� $j� |!�\1+68'AM+6i�+-AoY�AM+
\*k"\*(*+-% (*/</AM�"&M( � U-� � }=  Jojp .Y�A)+_\*k"\*(*+-% C6AI&M+-;Z(�lX,$+-;$/�(*+-,�� ����������&);�j@&MH!$8E+ : u ¡ s=0�&)Ch0�\10$/�s=\
(10$+:%'7��*/�83CD/%:5W/;$+-;<(1\a/�>G(10$+�Jojp {C6A)&M+-;<(hq=\1+681iP&ICD+-\4�4jp {81+-[P!$+-\*(1\4>y8E/% 795�5�A)&)C679(1&)/;�\^i"&)7�(10$+
 "jp .7�!$(*/%'/!�;Z(*+68S} g 0�+3Y�AM+3\*k"\*(*+-% C6A)&M+-;<(^CD/%'%Q!�;�&)C679(*+-\as=&M(10b7�A)/PC67�Af#VAM/PCE��\1(*/�8E79H�+�,�79+-%:/;
l��9���������$q	i"&)7�7��4�a��� ,�/%'7�&);d\*/"C1��+6(�(*/b>]+6(1CE0dY�AM+�7�;�,d%:+6(17xu�,�79(17.#VAM/PCE�P\4>]81/% (10$+:;$+6(�sL/�81��}
g 0$+�� ����������,�79+-%:/;�81+6(1!�8E;�\p(10�&)\B,�79(17Q(*/�795�5�A)&)C679(1&)/;�\pi"&)73(10�+� "jp �7�!$(*/%:/!�;<(*+68-} g 0�+4Jojp 
C6A)&M+-;<(p0$/A),�\@#�AM/"C1�"\p&);'73A)/PC67�A$���L� C67�Ch0$+a(*/Q&)%:5�81/�i�+	5W+681>y/�8h%'7�;�CD+^7�;�,:8E+-,�!�CD+=;$+6(�sG/�8E��(*8h79z�C9}

j@&)AM+�\*k"\*(*+-%'\�7981+:5V!$#�A)&)\E0$+-,b#Pk{7�;$/�(10$+683!�\*+68*u�AM+6i�+-A�5�81/�H�8h7�% s=0�&)Ch0{8E+-7�,�\�7b,�&M81+-CD(*/�81kK(*81+6+
7�;�,.&);x�*+-CD(1\G#�AM/"C1�"\L7�;�,O%:+6(17xu�,�79(17:&);Z(*/�(10$+4#�AM/"C1�O\*(*/�81+4#<k�CD/%'%Q!�;�&)C679(1&);$HQs=&M(10�7�AM/PC67�A�CE0�/�8E,
,�79+-%:/;F}

g 0�+'24�47�\10v#V7�C1�r+-;�,~&)\�\1!�z�C6&M+-;<(1AMk ��+D�$&M#�AM+�(*/K\1!�5�5W/�81(47b;P!�%Q#W+68�/�>L,�& ��+681+-;<(�C6A)&M+-;<(3&);"u
(*+681>X7�CD+-\6}Bj$/�8a&);�\*(17�;�CD+�R"sL+�7981+�C6!$8181+-;<(1AMk�&)%'5�AM+-%:+-;<(1&);$H_7�C6A)&)+-;Z(os=0�&ICE0�7�CD(1\^7�\	7�sG+6#b5�8E/-�"k�&);
/�8E,$+68=(*/�A)7-k�+68a(10$+�Jojp �;�7�%'+-\*5�7�CD+3/;K(*/�5�/�>@(10$+3;�7�%:+_\15�7�CD+3/�>�(10$+3sL/�8EA),.s=&),�+4sL+6#F}

¡ N



���|]P
�!4.]I+&#�
O�!�!�.�G# �O?�� �y\�:7�3�b4 #��!�"�G#!��:7c.�g]a
O
�.�+
���Il���� ���j���KD* �K�IE,D*�7�^�����&FT����� H

���o4 �&
.�&� ��4.]7]a
.= �g�I����
 :<���-���y: 9?� = 1I:<�!1U]a
O
�.�+h134.�b� 
ICk+&]P�-���!�	= 1��"�5�213�;]P
O
�.�+|#��-�[�G#����
� � � # � LR� ��� � � � # �IF H
� ��=>� L Z �"�I�'F2) # Z �I���"��� )� "� � F������ H
� ��=>� @ Z �"�I�'F2)  "� # FU�� I� ��� �IFT����� X � (3� � @ %Q�Q�  !�"�!� X6� � � # � H

���������N1�4.���G]P�"#�
.�d�-�-#�c'�-# �0?	�&�-���'�;4$�$����� �)
	�213�g������(i!�����*�"�-#�c.�"#
��� 
.#��)
j�213��
.#�: \�:7��4$��
$#;: 9(� 13
$]P�'�g�213�;#���
-�������)� �e��4.�)4
�>@ ���j���KD* �7�QE,D*�7�^������FT����� X  "���VF� � %I�,�  "�"��� X�� � � # � H
��������� W F������! "� ��n$#&%'#�( � ��n  "��) Z �*#�% ��� �IH � T ���
 "���VF� � %I�,�  "�"��� @ Z �"�I�'F2) � � � �IF � � � # � X �O% � %�4&5V6$H

�����^�]��������� W F +�#��!���!�!�"� �-
$#-X
7 � �)�$Y
 "���VF� � %I�,�  "�"��� @ Z �"�I�'F2) � � � �IF � � � # � X 8 , 8 1':<; � 3'1 8 3 H

�����^�]��������� W F 7 � �)��Xy��#!���0] :7c'�;�����!� �"�!�-
.#�Y
F�G �  I��� Z ��� �K��F #&# �"�!���! H"@ Z �"�I�'FO)  !� # FM I� ��� �IF � � � # � X  !���VFM � %Q�Q�  !�"�!� X ����� H

�����^�
����@0:7���j1I: \'13�"�!���-�-#�c'�-#BA ����� :7�DCE� ���I\,�-#���4,i"]a�b
$#��!���!�!�"� �-
$#�]^:_����?
� ��=>� ( �?) L ]P

O�$�+ �"]a
'�-����� +�# � � F������ H
� ��=>� ( �?) @ Z �"�I�'F2)  "� # F� I��� ��� �IF � � � # � X  "���VFM � %I�,�  "�!�!� X ����� H

���������N1�4.���G]P�"#�
.���&
O�,�g�&?�� �!� �-:7c.����#��"���G]^�<�g
f9g#��!�"�G#!��:7c.�g]P

O�$�+o?
�>@ ���j���KD* B8�����MF � � � # � X  "�"��F Z � H

j@&MH!$8E+ : u � �G  81+-C6!$8E\1&)i�+3&)%:5�AM+-%'+-;Z(179(1&M/;./�>�(10$+_2��47�\10KA)/</��"!$5�7�AMH�/�8E&)(10�%b}

¡��



ChordPblsh

s
s

s

s

U
K

NFS

Application
SFSCD ChordCD ChordD

SFSRWCD

SFSROCD

j@&MH!$81+ : u ¡ � g 0�+O,$+-\1&)H;~/�>^(10$+�Jojp C6A)&M+-;<(Q\*/�>](�so7981+�}v�L/-�"+-\:81+65�81+-\1+-;Z(Q5�81/"CD+-\1\*+-\6} g 0$/\*+�&);
H�8E7Sk.798E+_;$/�(^5�798E(	/�>�Jojp �}� a8181/�s=\=&I;�,�&)C679(*+�CD/%'%�!�;�&)C679(1&)/;�7�%:/;$H'5�81/PCD+-\E\*+-\6}

� !�� � �8� � 
 � �[�

g /b5�!$#�A)&I\10�(10$+:,�&)81+-CD(*/�81k�������
���� ����� �	���7���)� �
����
 ��� ��7b!�\*+683 t&)\1\1!$+-\4(10$+ �9������������3� �{CD/%�u
%'7�;�,K79(^(10$+3CD/%'%'7�;�,b5�81/%:5�(	/�>�0�&I\o(*+68E%'&);�7�An}



��
�� ������� �9���������	��� ����� �������)��� �3��� ������������������
����������������������������
 �����
�9�������7����3� � �!����������� � �)��� ��"7�������)� � 
�������� ��#�����$���%&� ��'�(�)+*�,-���
�.�/�
0�1�0���2��
g 0$+ �9���������	��� �|CD/%'%'7�;�, s=&)A)AoCD/;<i�+681('(10$+K\15�+-C6&)Y�+-,�,�&M81+-CD(*/�81k�&);<(*/~7~\*+68E&)+-\�/�>�,�79(17~7�;�,
%:+6(17xu�,�79(17�#VAM/PCE�P\o7�;�,.&);�\*+681(L(10$+-% &);Z(*/�(10$+�2��a7�\E0b\*kP\1(*+-% s=0$+681+4(10$+6kO798E+�7Six7�&IA)79#�AM+a(*/:/�(10$+68
!�\*+68h\6} g 0�+�5V!$#�A)&)\E0�&);$H:5�8E/�H�8E7�% s=&)A)A�\1&MH;r(10$+:8E/</�(�#�A)/PCE�K/�>B(10�+:Y�AM+�\*kP\1(*+-%�!�\1&);�HO(10$+'!�\*+68�� \
5�!$#VA)&)CG��+6kblX\1(*/�81+-,fR"7�AM/;$H�s=&M(10'(10$+	5�8E&Mi979(*+	��+6k�R"&); �������)��� �3��� �������"qh} g 0$+^0�7�\10'/�>�(10�&)\���+6k:&)\
+-;�CD/",$+-,�&);b7'#�7�\*+ � �  � �JL�1�G>y/�8h%'79(=7�;�,.#W+-CD/%:+-\=(10$+3;�7�%:+3/�>�(10$+35V!$#�A)&)\E0$+-,'Y�A)+�\1kP\*(*+-% lX&);
(10�&)\aC67�\*+�(10$+Q;�7�%:+�&I\ ��# ����$���%�&� ��'�(
)+*�,-���
�.�/�

0
1�0���2��Vqh}< 4\aY�AM+Q\1kP\*(*+-% ;�7�%:+-\�7981+�;$/�(45�798*u
(1&)C6!�AI798EAMk�0<!�%�7�;"un81+-7�,�79#�A)+�RZsL+=+D�"5�+-CD(G(10�79(6R$7�\G&I;'(10$+� "jp :\*k"\*(*+-%bR"\*k"%_#W/A)&)C	AI&);$�"\�s=&)A)A"5�81/Si"&),$+
7�!$(10$+-;<(1&)C679(*+-,{0<!�%�7�;b81+-7�,�79#�A)+3;�7�%:+-\	>]/�8=,$/"C6!�%:+-;<(1\6}

�4\*+68G��CD/!�A),:81+6(*8E&)+6i�+^(10$/\*+aY�AM+-\p!�\E&);$H_Jojp �#Pk�7�C6CD+-\E\1&);$HQ(10$+=CE0�/�8E,';�7�%:+-\15�7�CD+=+-%Q#W+-,�,$+-,
&);r0�&)\4AM/"C67�A�;�7�%'+-\*5�7�CD+�/;d7�,�& ��+68E+-;Z(�;$/",$+�}�� ;{(10$+�>y/AIAM/Ss=&I;$H'+D�$7�%:5�AM+�(10$+3�)�3�+*�/�-�!$(1&)A)&M(�k�&)\
!�\*+-,{(*/�5�A)7-k{7O%�!�\1&)C_Y�AM+�,�&M81+-CD(1AMk.>]81/% Jojp �}� 4AM(*+68E;�79(1&Mi�+-AMk�R�(10$+QYVAM+QCD/!�AI,{0�7Si�+�#�+6+-;r%:/�i�+-,
(*/�7'A)/PC67�AF,�&)\*�'s=&)(10.(10$+ �9�bCD/%'%�7�;�,f}

4 � 4 � ���)�5�6���3�7*8/�-593��� ��9��9�������:� ��#�����$��:��� 

0
1�0���2���9 4 #�� �	98& #���� 	 ��� ; �<������=�>�)��-

¡H:



¡ �



� �������	��
 �

� � � � � � � � ��� � � � � 	 � � �
	

��;Q/�8h,$+68�(*/�,$+-%:/;�\*(*8h79(*+	(10$+o5�8E7�CD(1&)C67�A)&)(�k3/�>V(10$+aJojp Q,$+-\1&MH;fR9sL+	5�81+-\*+-;<(�(�sL/_\*+6(1\@/�>�(*+-\1(1\6} g 0$+
Y�8E\1(�+D�"5�AM/�8E+-\�J	j� Q5W+681>]/�8E%'7�;�CD+L/;:7�%'/P,$+-\1(@;P!�%Q#W+68�/�>�\*+681i�+68E\B,�&)\*(*8E&)#�!$(*+-,3/�i�+68B(10$+o��;Z(*+68h;$+6(6R
7�;�,�>]/PC6!�\1+-\@/;�81+-7�A unsL/�8EA),�C6A)&M+-;<(�un5W+68ECD+-&Mi�+-,�5W+681>]/�8E%'7�;�CD+�} g 0$+o\*+-CD/;�,:&);<i�/AMi�+-\pAI7981H�+68�;<!�%Q#W+68E\
/�>�\*+681i�+68E\^8E!�;�;�&I;$HQ/;K7'\1&);$HA)+�%�7�CE0�&);�+37�;�,b>]/PC6!�\1+-\	/;�\1C67�A)79#V&)A)&M(�kO7�;�,.81/�#V!�\*(1;$+-\1\-}

I !�/�(17�\�ln P+-CD(1&)/;dNP} � q^sL+681+�;�/�(a&)%:5VAM+-%:+-;<(*+-,K&);b(10�+_(*+-\*(*+-,d\*/�>](�so7981+�}3JL81kP5�(*/�H�8E795�0�&IC�i�+68*u
&MY�C679(1&)/;�/�>B!$5f,�79(*+-\�ln P+-CD(1&M/;dNP} Nq=sL7�\�&)%:5VAM+-%:+-;<(*+-,b#�!$(4;$/�(=+-;�79#VAM+-,f} g 0�&)\^0�7�\4;$/�+ �W+-CD(�/;
(10$+38E+-\1!�AM(1\o5�8E+-\*+-;Z(*+-,K0$+681+�}

�4;�AM+-\1\4;$/�(*+-,fRW7�A)A�(*+-\*(1\4sG+68E+Q8E!�;Ks=&)(10KC67�CE0�&);$H�(1!$8E;$+-,{/ ��R�s=&M(10r;$/O81+65�A)&)C679(1&)/;fR�s=&)(10:�1!�\*(
/;$+�iP&)81(1!�7�AF\*+68Ei�+6845W+68a5�0Zk"\1&)C67�A�\*+681i�+68-RW7�;�,{s=&M(10{\*+681i�+68�\*+-AM+-CD(1&M/;{(1!$8E;$+-,K/ ��} g 0$+-\*+�,$+6>X7�!�AM(1\
7�A)AM/�s (10$+O+ ��+-CD(1\Q/�>o(10$+-\*+�>]+-79(1!$81+-\_(*/K#W+'&);�,�&MiP&I,�!�7�A)AMkb&)AIA)!�\*(*8E79(*+-,F} g 0$+'+D�"5W+68E&)%:+-;<(1\3&);<i�/AMi�+
/;�AMk�#�A)/PCE�Zu�AM+6i�+-A<2��a7�\10_/�5W+68E79(1&M/;�\6Rxs=&M(10_;$/^Y�AM+Du�\1kP\*(*+-% %:+6(17xu�,�79(17 �<(10$+GC6A)&)+-;Z(�\1/�>y(�sL7981+L,$8E&Mi"&);$H
(10$+�+D�"5�+68h&)%:+-;<(1\a>]+6(1CE0�+-\37.Y�AM+�#<k{>y+6(1Ch0�&);$Hb7b\*5W+-C6&MY�+-,{A)&I\*(a/�>G#�AM/"C1�r&),$+-;<(1&MY�+68E\6}�?Bi�+681kr\1+681i�+68
%'7�&);<(17�&);�\�74\1!�C6CD+-\1\*/�8pAI&)\*(�sa&M(10 � A)/�H � lhrdq�+-;<(*8E&M+-\6R�7�\�%:+-;<(1&M/;$+-,�&);: P+-CD(1&M/; � R�(*/�0$+-AM5�%'7�&);<(17�&);
8E&);�HrCD/;�;�+-CD(1&MiP&)(�k�} � 0�&)AM+�Jojp �,$/<+-\�;$/�(:7�!$(*/%'79(1&)C67�A)A)k�7�,x�1!�\*(�(10$+b\1!�C6CD+-\1\*/�8�A)&I\*(�A)+-;$H�(10�(*/
%'79(1Ch0�(10$+_;P!�%Q#W+68	/�>�\*+68Ei�+68E\6R�&M(1\^81/�#�!�\*(1;�+-\1\	&)\^;$/�(^\1+-;�\1&M(1&Mi�+�(*/�(10$+�+D�"7�CD(aix7�AI!$+�}

� !# � �
�p� �Y� 
 �
�v+�Y�8E\*(�,$+6(*+68E%�&);$+_(10�+�5W+681>]/�8E%'7�;�CD+_/�>B(10�+:Jo0�/�8E,K5�81/�(*/PCD/A �FA)79(*+68�+D�P5W+68E&)%'+-;Z(1\as=&)A)A�+D�P+68hC6&)\*+
2��a7�\E0f} g / ,$+6(*+68E%'&I;$+.(10$+�+ �W+-CD(1&Mi�+-;$+-\1\O/�>4\1+681i�+68O\*+-A)+-CD(1&M/;f� ¡ � \1%�7�A)A3l��d#Pk<(*+�q:#�AM/"C1�"\'7981+
&);�\1+681(*+-,b&);<(*/'7:;$+6(�sL/�81�./�> U � ;$/P,�+-\	\1C679(*(*+681+-,�/�i�+68=(10$+���;<(*+68E;$+6(=7�;�,.(10�+-;b>y+6(1Ch0$+-,b>]81/%�+-7�Ch0
\*+681i�+68�!�\E&);$H�(10�+�&)(*+68E79(1&Mi�+�AM/</��"!$5d7�AMH�/�8E&M(10�%b} g 0$+�%�7�CE0�&);�+-\4!�\*+-,{&I;K(10$+-\1+�+D�"5W+68E&M+-%:+-;<(1\�7981+
5�7981(	/�>@(10$+Q�	��� (*+-\1(*#�+-, � � � }B �(*/�(17�AF/�>@(10$81+6+QCD/�5�&M+-\	/�>@+-7�CE0{#�AM/"C1�.7981+_\1(*/�81+-,f}B?G7�CE0KA)/</��"!$5
(*/P/��d7�;v7Si�+68E79H�+�/�> � } : Nb0�/�5�\6}: a\3(10$+'j@&MH!$81+ �P} U \10�/Ss=\6R�\*+681i�+68_\*+-A)+-CD(1&M/;~,$+-CD81+-7�\1+-\_A)79(*+-;�CDk
795�5�8E+-C6&)79#�AMk�}'� (_&)\_;$/�(_\1!$8E5�8E&)\1&I;$H�(10�79(Q\*+681i�+68Q\1+-AM+-CD(1&M/; ,�/<+-\Q;$/�(35�81/",�!�CD+:,$8h7�%'79(1&)C'\17SiP&I;$H\6}
�L+-C67�!�\*+{(10$+681+K7981+K/;�AMk U � %'7�CE0�&);$+-\'&);�(10�+K;$+6(�sL/�81��sL+�+D�P5W+-CD('(10�79('+-7�CE0 ;$/",$+bs=&)A)Ao0�7Si�+
>]+6s !�;�&I[<!$+�YV;$H�+68=(179#�A)+3+-;Z(*8h&M+-\QlX\*+6i�+68h7�A�;�/P,$+-\=0�7�,�/;�A)k�(�sG/.!�;�&I[<!$+�+-;<(*8E&M+-\hq#�W7�\=7�81+-\1!�A)(^(10$+
;P!�%_#W+68	/�>@5W/�(*+-;Z(1&I7�Af;$/P,�+-\	5�81+-\*+-;<(*+-,b(*/'(10�+_\*+681i�+684\*+-AM+-CD(1&M/;�7�A)H�/�8E&M(10�%�&)\=A)&)%'&M(*+-,F}

�8� �^��� �����N�^�����IEZ������� ����� �����
�^�����IEZ�^�����
� 1�\�E��817"$#� 4.�: F < ('#�. H �	�	
 ��	�

j@&MH!$81+���u U �B��79(*+-;�C6&M+-\=>y/�8 ��un#PkP(*+_>]+6(1CE0$+-\a/;b(10$+3�^����(*+-\*(*#W+-,f}

¡��



0 50 100

Prefetch Window (KBytes)

0

20

40

60

80

100

Sp
ee

d 
(K

B
yt

es
/S

ec
on

d)

No Server Selection
With Server Selection

j@&MH!$81+���u � �o24/Ss=;�AM/7�,K\*5W+6+-,�\=7�CE0�&M+6i�+-,{s=0�&IAM+�>y+6(1Ch0�&);$H�7 U ` � YVAM+�s=&M(10KJojp b/;b(10$+_��;<(*+68E;$+6(
(*+-\*(*#W+-,fRV>y/�8�7'8E7�;�H�+_/�>�5�81+Dun>]+6(1CE0rs=&I;�,$/Ss \1&M�6+-\6}^?G7�CE0{5�/&I;Z(=&I\^(10$+�7-i�+68E79H�+�/�>�(10$+Q(1&)%:+-\4\*+6+-;
#PkO+-7�Ch0K(*+-\*(*#W+-,�%�7�CE0�&);�+�}G��;$+3C6!$81i�+Q&);�C6A)!�,�+-\L\1+681i�+68a\*+-A)+-CD(1&M/; �$(10$+3/�(10�+68=,$/P+-\^;$/�(6}

g 0�+�81+-%'7�&);�&I;$HQ(*+-\1(1\=,$+-\1CD8h&M#W+-,�&I;.(10�&)\	\*+-CD(1&M/;K!�\*+-,{Jojp �\*+68Ei�+68E\^8E!�;�;�&);$HQ/;�7:(*+-\*(*#W+-,b/�>
U6T %'7�Ch0�&);$+-\	\1C679(*(*+68E+-,�/Si�+68a(10$+���;Z(*+68E;�+6(6}B?B&MH0<(o/�>�(10�+3%'7�CE0�&I;$+-\	7981+379(^\1&M(*+-\	\15�81+-7�,./Si�+68a(10$+
�4;�&M(*+-,� P(179(*+-\Ql](10�81+6+�/�>�(10$/\1+37981+3!�;�&Mi�+68h\1&M(1&M+-\LCD/;�;$+-CD(*+-,b(*/:(10�+�0�&MH0"u�\*5W+6+-,. =#V&)A)&);$+a/�8	iP�o�� 
#�7�CE�<#W/;$+-\hqhRV7�;�,b(10$+�/�(10$+68a(�sL/O7981+3&I;K PsG+-,�+-;�7�;�,{ P/!�(10���/�81+-7"} �

g /�(*+-\*(=Jojp :sL+�&);�\*+681(*+-,�7 U ` � Y�AM+�\*5�A)&)(B&);<(*/ �9��#�AM/"C1�"\6} g /Q(*+-\1(o,�/Ss=;�A)/7�,O\*5W+6+-,fR"C6A)&M+-;<(
\*/�>](�so7981+b/;�+-7�CE0�%'7�Ch0�&);$+�>]+6(1CE0$+-,�(10$+.+-;<(1&M81+�Y�AM+�} g 0$+O%�7�CE0�&);�+-\Q>]+6(1CE0�+-,�(10$+OYVAM+�/;$+b79(:7
(1&)%:+�} g 0$8E+6+�� � J	\6Rp/; 7Si�+68E79H�+�R	sG+68E+b81+-[<!�&M81+-,�(*/v>y+6(1Ch0 +-7�Ch0 #�AM/"C1��&);�(10$+-\*+b+D�"5W+68E&)%:+-;<(1\6}
g 0$+QC6A)&M+-;<(a\*/�>](�so7981+�!�\*+-\^5�81+Dun>y+6(1Ch0K(*/�/Si�+68hA)795{(10�+QAM/P/��P!�5K7�;�,�>]+6(1CE0�&);$H�/�>�#VAM/PCE�P\-} g 0$+_C6A)&M+-;<(
&);�&)(1&)7�A)AMk'&)\E\1!$+-\	7�s=&);�,$/Ss /�>@\*/%:+_;P!�%Q#W+68	/�>�5�798h7�A)AM+-A�#�AM/"C1��>y+6(1Ch0$+-\���7�\	+-7�CE0K>y+6(1Ch0KCD/%:5�A)+6(*+-\6R
(10$+:C6A)&M+-;<(�\*(17981(1\�7.;$+6s /;$+�}3j@&Mi�+:CD/�5�&M+-\:l]/�8379#W/!$( � A)/�Hsrvq	/�>G+-7�CE0v#�A)/PCE��7981+:\*(*/�81+-,v&);{(10$+
\*k"\*(*+-%b}

j@&MH!$8E+ ��u � \E0$/Ss=\_(10$+�7Si�+68E79H�+b,$/Ss=;�AM/7�, \*5W+6+-,�\-R�>]/�8Q7�8h7�;$H�+�/�>o5�81+Dun>]+6(1CE0|s=&);�,$/Ss \E&M�6+-\6R
s=&M(10v7�;�,vs=&M(10$/!�(�\1+681i�+68Q\*+-A)+-CD(1&M/;f}�  #�AM/"C1�r>y+6(1Ch0 sa&M(10$/!$(�\*+681i�+68�\*+-AM+-CD(1&M/; 7-i�+68E79H�+-\�;$+-798EA)k
U6T�T�T %'&)A)A)&I\*+-CD/;�,�\��P(10�&)\^+D�P5�AI7�&);�\os=0<k.(10$+_,$/�s=;�AM/7�,{\*5W+6+-,�&)\^79#W/!$( U6T �3�Lk<(*+-\��x\*+-CD/;�,{s=0$+-;
>]+6(1CE0�&);�H /;$+ �9�3�Lk<(*+r#�AM/"C1� 79(.7~(1&I%:+�} ��;�CD81+-7�\1&);�H (10$+r7�%:/!�;<(O/�>�5�8E+Dun>y+6(1Ch0 &I;�CD81+-7�\*+-\O(10$+
\*5W+6+-, �o>]/�8:+D�"7�%:5VAM+�RB>]+6(1CE0�&I;$Hd(10$81+6+b#�AM/"C1�"\:79(�7d(1&)%'+�k"&M+-A),�\�7�;�7Si�+68E79H�+{\15�+6+-,�/�>�79#W/!$( ¡9T
�3�LkP(*+-\��x\*+-CD/;�,f}G��7981H�+37�%:/!�;Z(1\o/�>�5�81+Dun>]+6(1CE0b7981+�CD/!�;<(*+68*un5�81/",�!�CD(1&)i�+�R�\1&);�CD+4(10$+6kOC67�;bCD/;�H�+-\*(
(10$+�C6AI&M+-;Z(Q\*+681i�+68�� \Q;$+6(�sL/�81�~CD/;�;$+-CD(1&)/;f}�j�!$(1!$81+'i�+68h\1&M/;�\�/�>aJ	j� ds=&)A)A@&);�C6AI!�,$+:,$k";�7�%'&)C ��/�s
CD/;<(*81/Ao(*/v/�#�(17�&);�%'7x�$&)%�!�% (10�81/!$H0$5�!�(Qs=&)(10$/!$(QC67�!�\1&);$HdCD/;$H�+-\*(1&M/;F}� P+681i�+68:\*+-A)+-CD(1&M/;�&);"u
CD81+-7�\*+-\Q5W+681>]/�8E%'7�;�CD+�&I;v(10�&)\3\ECD+-;�798E&M/$R@%:/\*(�A)&M��+-AMkr#W+-C67�!�\*+�7{A)7981H�+O;P!�%Q#W+683/�>	,�79(17�81+65VA)&)C67�\
sL+681+b7-i97�&)A)79#�AM+dl]81+-A)79(1&Mi�+.(*/d(10$+b;P!�%_#W+68�/�>=;$/",$+-\hq3>y8E/%wsa0�&)CE0|(*/v\*+-AM+-CD(6}~ 4\�7{8E+-\1!�AM(�%:/�81+
AM/P/��P!�5�\osG+68E+3,�&M81+-CD(*+-,b(*/�(10$+�sG+-AIAfCD/;�;$+-CD(*+-,K;�/P,$+-\osa0�&)CE0b798E+_79#�AM+�(*/�0�7�;�,�AM+�A)7981H�+�5�8E+Dun>y+6(1Ch0
s=&);�,$/Ss=\osa&M(10$/!$(	CD/;$H�+-\*(1&I;$H'(10$+-&M8^AI&);$�"\6}

j@&MH!$8E+ ��u ¡ \10$/�s=\_(10�+�,�&I\*(*8E&M#�!�(1&M/;d/�>=\*5W+6+-,�\�\*+6+-;|#<k~(10�+�,$/�s=;�AM/7�,�\3>]81/% (10$+O,�& ��+681+-;<(
%'7�Ch0�&);$+-\6R@>]/�8:,�& �W+681+-;Z(Q5�81+Dun>]+6(1CE0�s=&);�,$/Ss=\-R�s=&)(10|7�;�,|s=&M(10�/!$(_\*+681i�+68:\*+-A)+-CD(1&M/;f} g 0$+O,�&)\*(*8E& u
#�!$(1&)/;�\=/�>o\*5W+6+-,�\�7981+�>X7�&M8EAMkK;�798181/Ss_�a+6i�+681kd,$/�s=;�AM/7�,d&)\�A)&M��+-A)k�(*/b81+-[P!�&M81+�7.>y+6s�#�A)/PCE�P\4>]81/%
+6i�+681k�\*+681i�+68-Ro\*/~7�A)Ao,$/�s=;�AM/7�,�\:\*+6+�7v\1&)%'&IA)798�%�& �|/�>45W+68*un#�AM/"C1�~(1&I%:+-\6} g 0$+b#W+-\*(:,$/Ssa;�AM/7�,

�����	��
������
�������
��	���
��������������������������� !�#"�$%������&'���()����
*��$+�	,-���."/�	$�01������2��
�������&3(4"65��	$+�	��
7���8"6�9������
�$%(-$%�+"6
���
��	�%��
��	���
����2���:�9$%�<;>=<$?�!�A@���:"-BC�2���D��#"6��$%EF�/G����6#"�,��A�H$����IB�J3GDK L�G	M�G	NPO�Q�Q�R�SH���	��(4"�5#��$%����
H�	
��:�9�������"6��
���6�:K	"�
�"T,6������UK	"�
7�����%�U5����	����5����:��"6
7������
��V��
��:�-���/�!����	��5��V���
�������
�&'��H������G�M�G	NW��"��D��:SX@Y
�"A���
��	�%�:K	�ZEF��#"6�+�
�D���&'���(4"��	5���$%
H�+�:�C��/[\ 	�	�7
*��$%�%�]5���(-�D����$���$%EF�V�H$����.�HB�N^���9�����V
�"�(-�V����
*�� D�:��_�S

`1a



0 100 200 300

Speed (KBytes/Second)

0.0

0.2

0.4

0.6

0.8

1.0

C
um

ul
at

iv
e 

F
ra

ct
io

n 
of

 D
ow

nl
oa

ds
8 KBytes, no s.s.
56 KBytes, no s.s.
104 KBytes, no s.s.
8 KBytes, w/ s.s.
56 KBytes, w/ s.s.
104 KBytes, w/ s.s.

���������
	���������������������
����	 ����!"�"�#��$%���
��&�'(&�)*�
+�	,��&�-.'���&����/!"01	2	3��!40%��&��"�"	3�5��'6���������
	7���8�9�):&��;�<���=��&���!
0��
	>?)@	2�
A#+B-.��'%��&C-.!3DFE.	3!
�����
!,-.���
+G��'��H-.���
+�&���� !"	2�
��	2��!"	3��	3A>�
��&�'B���
	I�G���#J�	3�LKM- � !2DN!2DNOP��'��LK"'�&
!2DN!2DNOQ�
	3!"01	3A>�
����	3��R�D

!"01	2	3��!S-�	2�
	T)@�
&��U�Q�G��A=+���'�	T���BV.	2-XW &��#JZY('�����	2�=!
���[RL-.���
+Z��&�&��\A>&�'�'�	3A>�
��&�'�!G�"&]�/�%���
��0%��	
$%��A#J^$1&�'�	3!2D _.+�	.-�&��#!"����&C-I'���&����H!
0`	2	3�%!,)@&���!#�G������0%�
	>?):	2�
A=+a-.��'���&C-.!b-�	2�
	():�#&��c!
���"	3!7&����
!
����	
�
+�	HY('����"	3�Zd��
���"	3!29F-.+���A=+Q+��C��	e+�����+Q�����"	3'�A>Rf�"&g�G&�!"�5&�)��
+�	H!
	2�
��	2�#!2Dh_i+�	j-�&��#!"��!"01	2	3��!k)@&��
�����
��	B���j&���'^�
!6&�)l0��
	>?)@	2�
A#+]-7	2�#	H)@&��6):	2�
A=+�	3!/):�
&��mA2��$%��	H�G&���	3�n!
���"	3!5�o'P�
+�	HY('����"	3�Ld*�
���"	3!29
-.+��oA#+h+��C��	/�����H���"	3�a����'�JHA2��0p��A2���[R�D

qr&�!"�T&�)S�
+�	Q�
�o�j	�9k!"	2�
��	2�g!
	3��	3A>�
��&�'s���G0��
&C��	3!r��&C-.'%��&����t!"01	2	3��!h$�Ru�\�j&���	3!"�T���j&���'^�2D
d�&��j	2�
�o�j	3!;���F���G0��
&C��	3!;�
+�	3�v!
��$p!"�
��'w�
�o������R�9���!
��������RI)@&��F��&C-.'���&�����!;�o'����
�����"	3�5$^R6-�	3���x[A>&�'%'�	3A>�"	3�
!
���"	3!3Dyd�&��j	2�
�o�j	3!h!"	2�
��	2�T!"	3��	3A>�
��&�'t�G��J�	3!T��&�-.'���&����t!
0`	2	3�%!B-�&��#!"	�9z��!
�%������R{)@&��T��&C-.'%��&�����!
��'����
�����"	3�a$^Ra!
���"	3!i&����
!
����	k�
+�	6YI'����"	3�gd��
���"	3!2D

_;&�!#+�&C-u�
+����,�
+�	z��� dH��&C-.'%��&����H!"01	2	3��!7���
	IA>&��G0`	2�
���
����	.-.���
+G&��
+�	2��|%��	(��A2A>	3!
!�0��
&��"&*A>&���!29
|%��	3!B&�)6�����#��&���!e!
� � 	3!B-�	2�
	f�"�#��'�!")@	2�
�
	3�\$`	2��-7	2	3'}	2��	2�#R\0%�����B&�)6�
+�	~�"	3!"�"$1	3�}�G��A#+��o'�	3!B�%!
��'��
&��#���o'����
Rj_I���FD*_i+�	.|p��	3! -�	2�
	z�"�#��'�!")@	2�
�
	3�H&�'�	z�����/�
���j	�9�&�'�	(-.+�&���	I|%��	I0`	2��_I���ZA>&�'�'�	3A>�
��&�'4D
���������
	e���`g!
+�&�-.!6�
+�	BA2�����������
����	B����!"�"�#��$%���
��&�'g&�)l�"�#��'�!")@	2�/!
0`	2	3�%!k&C��	2���
+�	H�����#��&��%!6�G��A#+%��'�	
0%�����=!29*):&��z�j�6��R^�"	�9`��`H�6��R^�"	�9`��'��Q��D��5qg��R^�"	/|%��	3!2D _.+�	k-.����	6�%��!"�"�#��$p���
��&�'�!,�
	2��	3A>�i�
+�	5-.����	
�#��'���	H&�)l0��
&�0%�������
��&�'L��	3���CR�!6��'%�]����'�JgA2��0%��A2���
��	3!6$1	2�[-�	2	3'L�%�x�`	2�#	3'w�k0%�����#!k&�)l�G��A#+%��'�	3!2De_i+�	
$1	3!"�6!"01	2	3��!k���
	j$1	2��-7	2	3']-7	3����[A>&�'�'�	3A>�"	3�Q!
���"	3!k&�'P�
+�	j	3��!"�/A>&���!"�5&�)��
+�	GY('����"	3�Ld��
���"	3!3DG_i+�	
-�&��#!"�a!"01	2	3��!G)@&��a�L�6��R��"	g�"�#��'%!"):	2�=!H&*A2A2���e-.+�	3'�$`&��
+�	3'��*?01&���'^�
!H���#	r&����
!
�o��	r�
+�	fY('����"	3�
d��
���"	3!2�*�
+�	I-7&��=!"�,)@&��,&�'�	>[�G	2����$^R��"	z�"�#��'�!")@	2�#! &*A2A2���7-.+�	3'G&�'�	.	3'���01&���'^� ��!b&����
!
����	i�
+�	IY('����"	3�
d��
���"	3!I��'��h�
+�	6&��
+�	2�.��!i�jA2��$%��	5�j&*��	3�h9�A>&��/$%��'���'��S+%����+h�����"	3'�A>Re-.���
+h���o�G���"	3�a����'�Je!"01	2	3�4D

��� du-I���
+}�\���Z�6��R^�"	]0��
	>?)@	2�
A#+s-I��'���&�-���A=+���	2��	3!~!"01	2	3��!aA>&��j01	2�
���
����	Q-I���
+}_I���F9l&�'
�3��	2�=����	�D�_.+�	���� da!"01	2	3��!i��	3'�	2�#������Ra+��C��	/�G���o!"�"�#��$%���
��&�'B����A=+r'����
�#&C-�	2�i�
+���'T�
+�&�!"	6&�)b_I���FD
_i+��o!k�j	3��'�!k�
+�������!"	2�#!k���#	H�j&��
	H�o��J�	3��Rr�"&~!"	2	G�
	201	3���
��$%��Rg��&�&��Q0`	2�#):&��#�H��'�A>	j-.+�	3'P)@	2�
A#+%��'��
|%��	3!�-I���
+r��� de�
+���'h-I+�	3'h)@	2�
A#+���'��j|%��	3!�)@�
&��h9�)@&��i	>�����j0%��	�9���_i��!"	2�
��	2�#!2D

`��



0 100 200 300

Speed (KBytes/sec)

0.0

0.2

0.4

0.6

0.8

1.0

C
um

ul
at

iv
e 

F
ra

ct
io

n 
of

 T
ra

ns
fe

rs

8 KBytes
64 KBytes
1126 KBytes

���������
	����`����(�o!"�"�#��$%���
��&�'h&�) ��&�-.'���&����g!"01	2	3��!.��A=+���	2��	3�g$^Rh&��#�%��'����
Ra_I���u$1	2�[-�	2	3'r	3��A=+~0%�����
+�&�!"�
!i&�'T�
+�	��M'w�"	2�='�	2�i�"	3!"�"$1	3�49�)@&��.�
+��#	2	k|%��	6!
� � 	3!3D

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

_i+�	��
	3�G���o'���	2�.&�)7�
+�	��
	3!
�����
!I-�	2�
	S&�$��
����'�	3�g):�#&�� �a!"	2�z&�)��l�bdg!"	2�#��	2�#!(�#��'�'��o'��G&�'f�B!#��'�����	
�G��A=+���'�	G��'��P�%!
��'��e�
+�	G��&*A2���b��&�&�0�$%��A
Jf'�	2��-7&��
JP��'^�"	2�
) ��A>	j�"&TA>&��G����'���A2���"	G-I���
+~	3��A#+Q&��
+�	2�3D
_i+�	3!
	7!"	2�
��	2�=!F��A>�%$
��!"�F��!F��)��
+�	2Rk-7	2�#	7&�'S���x�1	2�
	3'^�;�G��A=+���'�	3!3DF_i+%��! ���
�=��'���	3�j	3'^�F��!F��0�0��#&�0��#�����"	
)@&��.A>&�'w�"�#&�����	3�h	2�����������
��&�'T&�) �l�bd�&N!l!
A2������$%���o���[Re��'��h�"&���	2�#��'%A>	6�"&G) ���������
	�D

')(+*,(.- /)021435061�/)06780%9;:4<.=5>
?P	a	2�<���o�����"	3� �
+�	e!
	2�
��	2�j!"	3��	3A>�
��&�' ������&��#���
+%�m��'L��' 	3'w�*���
&�'��G	3'w�/-.���
+]!#���/�%�����"	3�L��	3���3R`�H��8
'�&*��	3! -�	2�
	I�#��'G&�'H�
+�	I!#���j	I0p+wR*!
��A2�����H��A#+���'�	�9^	3��A=+B&�'�	I��!
!
����'�	3�G�"&/&�'�	.&�)4��-7&PK"A>&�'^�
��'�	3'^�
!
O
$%��!"	3�r&�'r�
+�	/'�&*��	@�A��&N!I��&�-7	3!
�I$%���2Dlqr&*����|%A2���
��&�'%!l�"&B�
+�	S��+�&��=�T!"&�)@�[-����
	���	3���3R�	3�~E.����!i$1	>
�[-�	2	3'e'�&���	3!�&�'G�
+�	.!#���j	iA>&�'w�
�o'�	3'w�7$^Rj88a��G!7��'��j$�Re�3�8a��G!7)@&��,'�&*��	3!b&�'G�����`	2�
	3'^� A>&�'^�
��'�	3'^�
!2D
_;&��"	3!
�l�
+�	z0`	2�#):&��#�H��'�A>	z&�);!"	2�
��	2�i!
	3��	3A>�
��&�'49���8�J�	2R*!l-7	2�#	z�o'�!"	2�
�"	3�a��'^�"&S�
+�	k!"R�!
�"	3�X��'��e�
+�	3'
�
	2�"�#��	2��	3�H)@�
&��c	3��A#+a'�&*��	�Db�F����	(A>&�0%��	3! &�) 	3��A=+BJ�	2RH-7	2�
	(0��
	3!
	3'w����'G�
+�	(!"R*!"�"	3�hD _i+�	I'^���/$1	2�#!
0��
	3!
	3'w�"	3�h$1	3��&�-s�
	20��#	3!"	3'w�l�
+�	5�3��	2�#����	�&�)F	3����0%!"	3�h�
�o�j	3!l)@&��i�
+�	/��8j'�&���	3!i�"&G):	2�
A=+T�
+�	kJ�	2R*!2D

BDCFE%EHGJI�K LNMPO4K Q �RL BDCSE%EHGJTULIE�D%MPV Q �RL E%EHGJI�K LNMPO4K Q �RL EHE%GJTULIE�D%MPV Q �RL
� 1XWRY��6ZXZ\[X]_^ Fa`�b H 
Nc_d c	�\e d �Pe �	� �

_i�o�j	3!S���
	h0��
	3!"	3'^�"	3�Z)@&��j$`&��
+Z�~�
	3A2���=!
����	h��'��Z���"	2�#���
����	T�o�j0%��	3�j	3'^�
���
��&�' &�).�
+�	a��&^&�J*��0
������&��#���
+��gf !"	2	 d�	3A>�
��&�'ihL)@&��T��	2�
������	3�t��	3!
A>�#��0%�
��&�'�!B&�)/�
+�	3!
	Q������&��#���
+��H!2Dkjl?P	Q	>�*01	3A>�h�
+�	
�
	3A2���=!
����	I������&��#���
+�� �"&�01	2�
)@&��#� $`	2�"�"	2����'e�/'�	2�[-�&��
JG	3'^�����#&�'��j	3'^�,�
+�������&�	3!7'�&���	>��+���$%���,�"�#��'*
!
���
��������Rh!
��'�A>	5�o���"	3'�A>RT�j	3��!
���#	3�j	3'w�
!(���
	���!"	3�T$�Rh�
+�	�'�&���	3!i�
+����(�G��J�	/�
+�	3� �#���
+�	2�.�
+���'g$^R
�
+�	H�o!
!
����'��e'�&*��	G��!/��'f�
+�	H���"	2�=���
����	HA2��!"	�De_i+�	G�
	3A2���#!
����	G��&�&�J*��0Q���j0%��	3�j	3'w�
���
��&�'f0��
	3!"	3'^�"	3�
+�	2�
	S+���!('�&��($`	2	3'~��!k+�	3�C������Rh&�0��
���G� � 	3�g��!(�
+�	����"	2�#���
����	S��	2�#!
��&�' �`) ���
���#	5���j0%��	3�j	3'w�
���
��&�'�!.&�)

`w8



10 100 1000

Number of CFS Servers

0

2

4

6

8

A
ve

ra
ge

 P
er

-Q
ue

ry
 R

P
C

s

���������
	Q������ _i+�	f�C��	2�#����	L'����/$1	2�e&�)�E.����!a�
+����T�{A2����	3'^�h�/�%!"�h��!
!
��	~�"&{|%'��}�Z$%��&�A#Jp9z��!
) ��'�A>�
��&�'H&�)4�
+�	I�"&��
���1'����/$`	2�7&�) !"	2�
��	2�=!2Db_i+�	.	2�#�
&��7$p���#!,�#	2��	3A>�7&�'�	I!"�
��'��%���#�B��	2�������
��&�'4Db_i+���!
	>�*0`	2�=���j	3'^�
�����%���
�Q��!S����'�	3���S&�' �P��&��~0p��&��297��'��Z�
+���!S|��
!G�
+�	a	>��01	3A>�
���
��&�'\&�)I�P��&������#���
+��G��A
���
&�-i�
+4D

�
	3A2���=!
����	k��&�&�J���0a!
+�&��%���e0`	2�#):&��#�c$1	2�"�"	2�3D��z'a�C��	2�#����	�9`!
	2�
��	2�i!"	3��	3A>�
��&�'a�#	3����A>	3�h�����"	3'�A>RB$^Re���
��	3��!"�(�8aj01	2�#A>	3'w�i�o'a�
+���!i!
�o�/���o���"	3�a	3'w�*���
&�'��G	3'w�29�A>&�'�|%�#�G��'��j���
!i�<������	�D

')(+*,(+* � =)=������
	 =��\:
 &�&�J*��'��H��0~�G$%��&�A#Je&�) �%���
�H��!.	>��01	3A>�"	3�g�"&B�
	��������#	�� f ��&���f�� j�j.E.����!2Dl_i+�	6)@&�����&�-.��'��j	>�*01	2�#�x
�j	3'^� ��	2�#��|%	3!b�
+���!�	>�*01	3A>�
���
��&�'4D ��&��7	3��A#+B&�)1�6�#��'���	i&�)4'����5$1	2�#!�&�)4!"	2�#��	2�#!29%�2a*9%aDaDa/$%��&*A
J*!b-�	2�
	
��'�!
	2�
�"	3�S��'w�"&k�
+�	�!
R�!"�"	3�TD�_.+�	3'h�2a*9%aDaDa5��&�&�J*��0%!F-7	2�#	���&�'�	�9�)@�
&�� �k!
��'�����	�!"	2�#��	2�39�)@&��b�#��'���&��G��R
!"	3��	3A>�"	3�e$%��&�A#J�!2D _.+�	I'����/$`	2��&�) EI����!7�
	��������
	3�H):&���	3��A#+h��&^&�J*��0e-���!��
	3A>&��#��	3�4D _i+�	(�3��	2�#����	3!
���
	60p��&��"�"	3�T��'h���������#	5�����9p����&�'��j-I���
+a	2�
�
&��i$p���#!i!
+�&�-.��'��S&�'�	/!"�
��'������#�h��	2�������
��&�'4D

_i+�	k�
	3!
�����
!����
	/����'�	3����&�'T�j��&��j0p��&��29���'��a�
+���!l|��l�
+�	k	>�*01	3A>�
���
��&�'h&�)b��&������#���
+��G��AI���
&C-.�
+4D
_i+�	B��A>�
����� ��������	3!/���
	B��$1&������� ��&�� � f�� j=�b)@&��5	>�����j0%��	�9;-.���
+ `1a����r!
	2�
��	2�#!29���&�&�J���0p!6�3��	2�#����	3�
���kh/E.����!2Db_i+�	z'^�%�5$1	2��&�) E.����!,�#	��^�����
	3�B�o!7��	2�"	2�=�G��'�	3�B$^RH�
+�	('����/$1	2�7&�) $p���
!7�o'H-.+%��A#+B�
+�	
&��#�����o'����
��'��S!"	2�
��	2� &N!�� �v��'��e�
+�	6��	3!#���
	3�e$%��&*A
JH&N! � �v�����`	2��� �����?���
+%��!�-.�����`�3��	2�#����	���$1&����l+�����) &�)
�
+�	6$p���
!29*-.+���A=+h��A2A>&���'^�
!.)@&��i�
+�	 �� D

')(+*,( � � =�!#"%$&!�7'!�>"9 0
�z'�	j&�)��
+�	G�G���o'f��&�����!6&�)i��� d~��!z�"&T$%���o��'�A>	j�
+�	G��&����P&���	2�5�
+�	B!"	2�
��	2�#!2DB�l�bd~��A=+���	2��	3!/��&����
$%������'%A>	3�r!"�"&��#����	�$�Re$%�
	3��J��o'��j|%��	5!
R�!"�"	3�H!.��0r�o'w�"&e�G��'wRa$%��&�A#J�!I��'��T����!
�"�#��$%���
�o'��/�
+�	5$%��&*A
J*!
&C��	2�l�
+�	I!"	2�
��	2�=!2D,���7)@���
�
+�	2��$%������'�A>	3!�!"�"&��#����	($^RH0%����A2��'��/�/�����
��0%��	l�*���
�
�����p!"	2�
��	2�#!701	2�,0%+^R*!
��A2���
!"	2�
��	2�C9 	3��A#+P�*���
�
�%���F!
	2�
��	2�6-.���
+f���
!(&�-.' �A�/D�?P	j	>�*01	3A>�k�
+������ f ��&��Hf�� j�jI�����#�
�����;!
	2�
��	2�#!k01	2�
0%+^R�!#��A2���4!"	2�
��	2�I-.�����p$1	6!
�)(HA2��	3'^�l�"&G$%���o��'�A>	k�
+�	5��&����T�
	3��!"&�'���$%��RB-�	3����� �����?D

���������#	H����T!
+�&�-.!6��R^0p��A2��� ����!
�"�#��$%���
��&�'�!.&�) �A�X!"0%��A>	e���j&�'��g��`g0%+wR*!
��A2���b!
	2�
��	2�#!6)@&��B��9���9
��'��P8�`h�*���
�
�����F!"	2�
��	2�#!z01	2�z0%+^R�!#��A2����!"	2�
��	2�3D5_.+�	�A>�#&�!
!"	3!k�
	20%�
	3!"	3'^�z��'f��A>�
�����,����!"�"�#��$%���
��&�'h&�)

`w�



0.00 0.02 0.04

Fraction of ID Space per Physical Node

0.0

0.2

0.4

0.6

0.8

1.0

C
um

ul
at

iv
e 

F
ra

ct
io

n 
of

 P
hy

si
ca

l N
od

es

Real
1
6
24

���������
	.������ E.	20��
	3!"	3'^�
���
����	(A2���/�%�����
����	.���o!"�"�#��$%���
��&�'�!;&�)`�
+�	i):�=��A>�
��&�'G&�)1�
+�	iJ�	2RG!
0%��A>	.�5!
	2�
��	2�
�G����+^�5$1	B�
	3!"01&�'�!
��$p��	j):&��CD~��`f!"	2�
��	2�#!S���
	a!
�����������"	3�49F	3��A#+Z-I���
+\��9,��9b&��j8�`f�����#�
�����,!"	2�#��	2�#!2D
_i+�	������
�e�G���
J�	3�~Ei	3���F��!I��	2�#����	3�T)@�
&�� �
+�	/�%��!"�"�#��$p���
��&�'a&�)i�2a*9%aDaDaa$%��&*A
J*!(���j&�'��e��`h!"	2�#��	2�#!29
	3��A#+g-.���
+T���*���
�
�%���4!"	2�
��	2�#!2D

�2a*9%aDaDa�$%��&*A
J*!,&���	2�i��`/0%+^R*!
��A2���%!
	2�
��	2�#!7	3��A#+e-.���
+e�k�*���
�
�����p!"	2�
��	2�#!2Db_i+�	I��	3!
���
	3�j�
	3!
�%���,��!,�
+����
	3��A#+~!"	2�
��	2�\&N!i)@�#��A>�
��&�'h$1	Ia*D%a��3��D ?u���
+T&�'���RH&�'�	6�����
�
�����4!"	2�
��	2�I01	2�i!"	2�
��	2��f �?D 	�D�9�-.���
+�&������%!
��'��
�*���
�
������!
	2�
��	2�#! j=9*!"&��j	(!"	2�
��	2�#!,-7&����o�G!"�"&��
	('�&5$%��&�A#J�!29���'��j&��
+�	2�=!,-�&������G!
�"&��
	I�G��'^Rj�
���j	3!,�
+�	
�3��	2�=����	�D"?}���
+a�/�����
��0%��	l�*���
�
�����p!"	2�
��	2�#!�01	2��!"	2�
��	2�39��
+�	z!
���c&�) �
+�	(0%���
�
!7&�) �
+�	� � !"0%��A>	(�
+����
�G!"	2�#��	2� &N!i�*���
�
�����1!"	2�#��	2�#!.���
	k�#	3!"01&�'�!
��$%��	I)@&��.��!l�j&��#	6�
����+^�
��ReA2�o��!"�"	2�
	3�T���#&���'��a�
+�	6�C��	2�#����	�D

_i+�	l)@��A>� �
+%���7��� dS!"0��
	3���%!��
+�	i!"�"&��#����	I&�)p$%��&�A#J�! ��A>�#&�!
! !"	2�
��	2�=! �j	3��'�!b�
+%���,��'j�G��'^R�A2��!
	3!
�
+�	6$p���#��	3'e&�)b!"	2�
�*��'��S�
+�	6$p��&�A#J�!i-.�����1����!"&H$`	z	2��	3'���Ra!
0��
	3���4D ��&��z�����
��	k|p��	3!l�
+���!�-I�����`$1	k�"�#��	
	2��	3'Q��)7!"&��j	j|%��	3!z���
	j�j&��#	j0`&�0p�������(�
+���'f&��
+�	2�#!29 !#��'�A>	j�e|%��	4&N!z$%��&*A
J*!z���
	j-.����	3��RT!"0��
	3��� D@��)
�
+�	B0`&�0p�������6�����
�gA>&�'�!
��!"�
!5&�)�&�'���RP�T)@	2- $%��&�A#J�!29;�
+�	3'L�
+�	H!"	2�
��	2�=!5�
+�����+���0�01	3'f�"&~$`	j�
+�&�!"	
$%��&*A
J*!P&`!
��A2A>	3!
!"&��=!.-.�o���1	>��01	2�#��	3'�A>	5+�����+g��&����4Di_i+�	5'�	>�*�I!"	3A>�
��&�'~��	3!
A>�=��$1	3!i+�&C-vA2��A#+%��'��B+�	3��0%!
$%������'%A>	k�
+�	5!"	2�
�*��'��j��&����T):&��.!#�G�����1|%��	3!3D

')(+*,(�� 	 !�9��"< >��
��� duA2��A#+�	3!T$%��&*A
J*!h����&�'��Z�
+�	Q��&^&�J*��0}0%���
+4D��I!a�
+�	Q��'����
�����
�o'��L!"	2�#��	2�rA>&�'w�
��A>�
!~!
��A2A>	3!#!
����	
!"	2�
��	2�=!29�	3��A#+ A#+�	3A#J�!�-.+�	2�
+�	2�/���5�����
	3����RQ+���!5�
+�	B��	3!#���
	3�P$%��&�A#JfA2��A=+�	3� ��'��Q�
	2�
���#'�!5���5��)�!"&�D
�z'�A>	5�
+�	5��'����
�����
��'��S!"	2�
��	2�(+���!i)@&���'��a�
+�	5$%��&*A
J`9%���.!"	3'%��!l�HA>&�0�Ra�"&H�
+�	5�o��!"�.!"	2�
��	2�(A>&�'w�
��A>�"	3�
$1	2):&��#	.�
+�	I$%��&*A
JS-���!�)@&���'��4�^�
+���! !
	2�
��	2�l������! �
+�	.$%��&*A
JS�"&S���
!�A2��A#+�	�D,_.+���! !
A=+�	3�j	z��! 	>�*01	3A>�"	3�
�"&j0��
&*����A>	z+�����+aA2��A=+�	5+������#���"	3!i$`	3A2���%!"	z�
+�	6��&�&�J���0a0%���
+%!�):&��l�
+�	6!#���j	k$%��&*A
JB):�
&��y�����`	2�
	3'^�
!"&����=A>	3!B-I�����l�"	3'����"&{��'^�"	2�#!"	3A>�a��!B�
+�	2R ��	2�hA2��&�!"	2�a�"&L$p��&�A#J%&N!e!
��A2A>	3!#!"&��h!"	2�
��	2�3D ���������
	f�� h
�����o��!"�"�#���"	3!��
+����.��&^&�J*��0h0%���
+�!i�#��0%������RG��'w�"	2�=!"	3A>�2D"�M'a�
+���!�	>�*01	2�#���j	3'^�l	3��A#+g'�&���	6��'a�T�2aDaH'�&*��	
!"R*!"�"	3�U��&�&�J�	3�{��0Z�
+�	h!
���j	hJ�	2R ��'��Z�
+�	 � �z!S&�)('�&���	3!/�*��!
���"	3�L�"&f�
	3!
&�����	h�
+�	h��&�&�J���0 -�	2�
	
�
	3A>&��#��	3�4D�� A2���
��	/��'T�
+�	6|������#	6�
	20��
	3!
	3'w�
!.�
+�	50%���
+r&�)b�H!"	3���#A=+r�
+��
&�����+S�A� !"0%��A>	���)@&��.	3��A=+
+�&�0g�
+�	@�A�v&�)b�
+�	5'�&*��	6A>&�'^�
��A>�"	3�P���.�
+����(+�&�0r��!l0p��&��"�"	3�4D �z'���Re�
+�	5A2���#��	3!i)@&��.�
+�	S��8G'�&*��	3!
-.+��oA#+h�
	3!
&�����	3�T�
+�	 �^��	2�
Re�o'h�
+��
	2	�+�&�0%!i���
	�!
+�&�-.' f@)@&��IA2�����=���[RH&N!.!
��J�	 j=D	�(!i&�'�	/A2��'~!"	2	6)@�
&��

`D`



1 2 3 4

hop number

50

100

150

200

no
de

 I
D

f �Jj
0 1 2 3

hop number

0

10

20

30

40

un
iq

ue
 I

D
s

f@$Hj
���������
	j�� h^�  &^&�J*��0~0%���
+�!z��'P��+�&��#�~��'^�"	2�#!"	3A>�2D��,��A=+P����'�	���'g|������
	 f �Jj.��$1&���	j�
	20��
	3!"	3'^�
!(�
+�	
0%���
+��
+����b�z��&�&�J���0��"&�&�J5�
+��
&�����+/�
+�	 �A�\!
0%��A>	��"&z��&�A2���"	i�IJ�	2R�D _i+�	�+�&��#� � &�'^�
���*�<�*�o!;�#	20��
	3!"	3'^�
!
�
+�	(+�&�0e'����/$1	2�39w�
+�	I��	2�
�
��A2���1�<����!7�o! �
+�	(+�����+G�
+��
	2	I$�R��"	3!7&�)4�
+�	��A�t&�)4�
+�	z'�&*��	IA>&�'^�
��A>�"	3�a&�'
�
+����l+�&�0 D��(!��
+�	z|������#	(!
+�&C-.!29*�
+�	k!"	2��&�)F'�&���	3!7�
+%���i����!"�
��'%A>�7!"	3���#A=+�	3!iA>&�'^�
��A>�.�����H��'���!
+�	3! ��!
�
+�	5!
	3���#A#+�	3!('�	3���I�
+�	6�
���
��	2�Df A>&��
�
	3!"01&�'��%��'��S�"& �A� 8����_j=D �z'���Re��&^&�J*��0T0p���
+�!l&�)b��	3'����
+r�
+��
	2	
���
	.!#+�&C-.'G):&��,A2�o���#���[R f ��8k!
�%A#+j0%���
+%! ���
	i0%��&��"�"	3�%j=Db_i+���!�	>�*01	2�#���j	3'^��-���!,�#��'j��'j�6!
R�!"�"	3� -.���
+
�2aDaj'�&*��	3!2Db���������
	 f@$Hj7!
+�&C-.!��
+�	k'����5$1	2��&�);'�&*��	3!��*��!
���"	3�e$�RH��'wRe!"	3���#A=+T����	3��A#+T+�&�0a)@&��l�
+�	
��&�&�J���0H0%���
+�!70%��&��"�"	3�a��' f �Jj=D,��&��i��'%!"�
��'�A>	�9��
+�	.|��=!"�7+�&�0aA>&�'^�
����'�!l��8�'�&���	3!7!
�o'�A>	.	3��A=+e��&^&�J*��0
-���!I��'%���
�����"	3�T)@�
&�� �B�����`	2�
	3'^�.'�&*��	�D	�I):�"	2�z&�'�	�+�&�0g��&^&�J*��0r0p���
+�!I+%�3��	SA>&�'w��	2�
��	3�P!#��A#+r�
+����
�
+�	/��8G!"	3���#A#+�	3!.A>&�'^�
��A>�"	3�g&�'%��Rg�2aG�%��!"�
��'�A>�l'�&*��	3!2D

�
+�	�|������
	�91!"	3���#A=+�	3!():&��(�
+�	S!
���j	�$%��&*A
JT��'%���
�����"	3�T)@�
&�� �B!
	2�I&�),'�&���	3!(����!
�"�#��$%���"	3�r��A>�
&�!
!(�
+�	
�������#	3!
!l!"0%��A>	6�=��0%������RBA>&�'w��	2�
��	��"&H�j)@	2- '�&*��	3!l'�	3���I�
+�	k�
���
��	2�2D

���������#	e����~�������%!"�"�#���"	3!6+�&�-y-7	3���7A2��A#+��o'��g-�&��
J*!2D �X!#��'�����	G$p��&�A#JQ��!���'�!"	2�
�"	3�L��'^�"&g� ��9%aDaDa
!"	2�
��	2�G!
R�!"�"	3�TD]_i+�	3' �f!"	��^��	3'�A>	a&�).�#��'���&��G��RQA#+�&�!"	3'{!"	2�
��	2�#!S)@	2�
A#+Z�
+�	e$p��&�A#JpDQ_.+�	B���=��0%+
!
+�&�-.!z+�&C- �
+�	S'����/$1	2�I&�)�E.���l!I�#	��^�����
	3�T�"&h)@	2�
A#+f�
+�	S$%��&�A#Jr��	3A>�
	3��!"	3!z-I���
+~�
+�	�'����/$1	2�(&�)
A2�����������
����	()@	2�
A#+�	3!29�����	.�"&S�
+�	($%��&*A
Jj$1	3��'��5A2��A=+�	3�h��'e�j&��
	(0%����A>	3!2D��7��A#+a0%��&��"�"	3�B01&���'^�7��!7�
+�	
�3��	2�=����	k&�) �G��'^RH!"	�����	3'w�
�o���%)@	2�
A#+�	3!3D � �^�%���
Jj��'B�
+�	I���G0%��	3�j	3'^�
���
��&�'B0��
	2��	3'^�
!7�
+�	.&��#�����o'����
��'��
!"	2�
��	2�I):�#&�� A#+�	3A#J��o'��H���
!�&�-.'rA2��A=+�	�9%-.+%��A#+h��!i-.+wRe'�&G)@	2�
A#+�	3!I+��3��	���'TE.���}A>&���'^�i&�) � 	2�
&�D

�(!G	>�*01	3A>�"	3�49��
+�	rE.���yA>&���'^�
!H��	3A>�#	3��!"	�9l!
��'�A>	T�j&��#	r��'�� �j&��#	r!"	2�
��	2�#!B+��3��	g�
+�	h$%��&*A
J
A2��A#+�	3�4D(_.+�	/EI���tA>&��%'w�
!z��	3A>�
	3��!
	S!#����'���|%A2��'^�
��Ra��):�"	2� $
��!"�(�H)@	2- ��&^&�J*��0%!2Di���������
	�����B!
+�&�-.!
�
+����i��&�&�J*��0%!�-.���
+�&�����A2��A=+���'��G�o'e�h��9%aDaDa<[!
	2�
��	2�k!"R�!
�"	3�X�
	��������
	z��'h�3��	2�#����	�&�)V`GE.���l!29*-.+�����	
��)@�"	2�r�2aQ��&�&�J���0%!�&�'���R �f+�&�0%!j���
	h�
	��������
	3� DL_i+�	T'�	2��	>�1	3A>�B�o!S�"&Q���j0��
&���	TA2����	3'^�M?01	2�#A>	3����	3�
01	2�
)@&��#�G��'�A>	6��'��a�"&e!"0��
	3���a�
+�	5��&����h&�)�!"	2�
�*��'��G!
�H�����1|%��	3!2D

_;&P��	3�j&�'�!"�"�=���"	a+�&C-XA2��A#+��o'��P����!"�"�#��$%���"	3!k�
+�	h��&���� &�).!
	2�
���o'��r$%��&�A#J�!29b-�	h!
�����������"	3�L�
+�	
	>�1	3A>�B&�)6�L!
��'�����	r0`&�0p�������j|%��	�Dt���������#	g�� �]!#+�&C-.!H�
+�	r�#	3!
�����
!H&�)k�
+���!j	>�*01	2�#���j	3'^�2D	� '\�
+���!
!
�����������
��&�'49��2aDa/+�&�!"�
! 	3��A=+B��!"Jj)@&��7�5!
��'�����	l$p��&�A#JpDb_i+�	i|������
	l0p��&��
! �
+�	I'^���/$1	2� &�)4E.����! 	3��A=+
�G��A=+���'�	h�
	3A>	3����	3�4D\_i+��o!S�
	��^��	3!"�G����!"�"�=��$%���
��&�' ���j01&�!"	3!j�]�����
��	T��&����{&�' �
+�	r!
��A2A>	3!#!"&��B'�&*��	
f@-.+�&�!
	D� �yA>&��
�
	3!
0`&�'%��!(�"& ��8a&�'f�
+�	G+�&��#� � &�'w�
��� �<����! j.-.+�	3'PA2��A#+���'��T��!k'�&��z	3'���$%��	3� f ��&��"�"	3�
����'�	 j=D5?}+�	3'/A2��A=+���'��z��!;	3'���$%��	3� 9��
+�	�'����5$1	2�F&�)�E.����! �
+%���F�
+�	�!
�%A2A>	3!
!"&��F|�	3����!F��! ���#���G���
��A2������R
�
	3���%A>	3�4D,���l��!�����!
&���'^�"	2�
	3!"�
�o'��S�"&S'�&��"	k�
+����l�
+�	z�"&��
���4'^�%�5$1	2��&�);�j	3!#!
����	3!i!"	3'^�l-.+�	3'aA2��A#+%��'��
��!b	3'%��$%��	3�H�o! !"�"�#��A>�
��R���	3!#! �
+���'H�
+�	.'����5$1	2�,!
	3'w�7-.���
+�&���� A2��A=+���'���D,?}+�	3'B��&����H��!,A>&�'�!
����	2�#	3�G��'
�"	2�#�G!i&�)��G	3!
!
����	5A>&���'^�29%A2��A=+���'��H��&^	3!i'�&��i&�'���Re!"0��
	3���T��&����49�$%���l����!"&H�
	3����A>	3!i���2D _i+���!�	>�1	3A>�
��!6�%��	j�"&T�
+�	G) ��A>�5�
+%���5����� '�&*��	3!k-I+���A#+f�#	3!"01&�'��f-.���
+Q�G	3!
!
����	3!/�
	2�
���#'��o'��eA2��A=+�	3� A>&�0%��	3!6&�)
�����
�j-�&������h+%�3��	5$1	2	3'hA>&�'^�
��A>�"	3�~�"&G):&��#-����#�r!"	3���#A#+r�
	�����	3!"�
!i+����rA2��A#+���'��G$1	2	3'h����!
��$%��	3�4D

`w�



0 50 100 150 200 250

Cumulative Number of Lookups

0

1

2

3

4

5

R
P

C
s 

pe
r 

L
oo

ku
p

���������
	5������ �M�j0%��A>�i&�)bA2��A#+%��'��G&�'g!
��A2A>	3!
!
����	5A2����	3'^�i)@	2�
A#+�	3!I&�)��
+�	5!
���j	5$%��&*A
J`D �,��A=+T01&���'^�i��!
�
+�	H�C��	2�#����	h'^�%�5$1	2�6&�)iEI����!k)@&��B�2ag!
��A2A>	3!
!#����	H)@	2�
A#+�	3!/)@�
&�� �#��'%��&��G��R~A#+�&�!"	3' !"	2�
��	2�=!2�b�
+�	
	2�
�
&��.$%���#!i��'%����A2���"	z&�'�	5!"�
��'%�����#�h��	2�*�����
��&�'4D _.+�	6!"R*!"�"	3� +���!5��9%aDaDaH!"	2�
��	2�=!2D

0

20

40

60

80

100

120

0 10 20 30 40 50 60 70 80 90 100

R
P

C
s 

ha
nd

le
d

ID position

With Caching
Without Caching

���������
	l�� ��� � �j0p��A>�;&�)%A2��A=+���'��(&�'��
+�	l'^�%�5$1	2� &�)pE.���l!F�(!"	2�
��	2��|�	3�o��!2D;_.+�	��%���
�I��!;�
��J�	3'S)@�
&��
�S!
��'�����	i�#��'B-.���
+~�2aDaS!"	2�
��	2�#!2D _.+�	(+�&��#� � &�'^�
���`�<����!���'����oA2���"	3!,�
+�	z01&�!
���
��&�'G&�) �
+�	z'�&*��	4&N! � � ��'
��!"&��
�"	3�e����!"�2D�_i+�	I��	2�
�
��A2���`�<�*��!���'��%��A2���"	3! �
+�	('^�%�5$1	2�,&�) EI����!7+���'�����	3�G$�Rj�
+�	IA>&��
�#	3!"01&�'�����'��
'�&*��	h-.+�	3'{�]!
��'�����	a$%��&�A#J f !
�"&��
	3�\���H'�&���	 ���_jj��!j)@	2�
A#+�	3�\):�
&�� 	2��	2�
R !"	2�
��	2�G-I���
+ A2��A#+%��'��
	3'���$%��	3�4D �()��o'w�"	2�
	3!
�6��'f�
+���!z|������
	j��!k�
+�	G���=���G���
��AS�
	3���%A>�
��&�'f&�)7�
+�	H'^�%�5$1	2�k&�)�E.���l!z�
+����
'�&*��	 ���j����!"�i+���'%����	

`w�



1 10 100

Number of Virtual Nodes

1

10

100

1000

10000

N
um

be
r 

of
 B

lo
ck

s

���������
	i��#�2a*�)�M�j0%��A>��&�)%�
+�	l'����/$`	2��&�)p�����#�
�����*!"	2�
��	2�#!�01	2��0%+^R�!
�oA2���^!"	2�#��	2� &�'��
+�	l�"&��
�������j&���'^�
&�)b�����
�j�
+����.�
+�	k0%+^R�!
�oA2���4!"	2�
��	2�I����!"�i!
�"&��
	�D

')(+*,(�� / :4=�1�! ��0 / � !�9 0 	 = >5:41_= 7
��Ra�<���
R*��'��S�
+�	/'^���/$1	2�l&�);�*���
�
�%���4!"	2�
��	2�#!l&�'g�S0%+^R�!
�oA2���4!"	2�
��	2�39%�H!"	2�
��	2� &N!l&�-.'�	2�(A2��'TA>&�'w�"�#&��
�
+�	a���j&���'^�/&�)I�����
�r�
+%���j��� d]!"�"&��
	3!�&�' �
+�	a!"	2�
��	2�39 ��'��L�
+���!5�
+�	e���j&��%'w���
+������
+�	e!
	2�
��	2�
����!"�7!
	2�
��	�D ���������
	I��#�2aS!
+�&C-.!�+�&C-u	>�1	3A>�
����	I�
+%��!,��!3DF_i+�	.	>�*0`	2�=���j	3'^�,��'^��&�����	3!7!
	2��	3'H0%+^R*!
��A2���
!"	2�
��	2�=!291-.���
+ ��9 8�9C`�9 ��9b�3��9 ��8�9 ��`�9 ��'��Z�38��B�*���
�
�����F!"	2�
��	2�#!39`�#	3!"01	3A>�
����	3��R�Dj�2a*9%aDaDah$%��&*A
J*!z���
	
��'�!
	2�
�"	3�a��'w�"&S�
+�	k!"R*!"�"	3�h9���'��a�
+�	(�#	3�����
��&�'�!
+%��0H$1	2�[-�	2	3'T+�&�-s�G��'^RH�*���
�
�����`!"	2�
��	2�#!l��0%+^R*!
��A2���
!"	2�
��	2�z+���!I��'��r+�&�- �H��'wRh$%��&�A#J�!I���.����!"�I!
�"&��
	/��!.0%��&��"�"	3�4Dl��&��z	>�����j0%��	�9p�
+�	60%+^R*!
��A2��� !
	2�
��	2�
-.���
+Z�3�e�*���
�
�����F!"	2�
��	2�/!"�"&��
	3!5�����e$%��&�A#J�!2� �
+�	2�
	j���
	G�e�"&��
���b&�)l8����e�����#�
������!"	2�
��	2�#!29 !
&h�
+���!z��!
A2��&�!"	S�"&h�
+�	S	>�*01	3A>�"	3�P�<���o��	S��8_h��X�2aDaDaDa � � ������ Djd*��'�A>	��
+�	S�
	3�����
��&�'%!
+���0g&�),$%��&*A
J*!z�"&h�*���
�
�����
!"	2�
��	2�=!i��!i���o'�	3���39���'T�����G�o'���!"�"�#���"&��iA2��'r	3��!
����Re���N$
��!"�i�B��� de!"	2�#��	2� &N!.!"�"&��=����	/A>&�'�!
�%�j0��
��&�'4D

_i+�	2�
	(�o!7�����"�
��	.�j	3�j&��#RG&C��	2�#+�	3���a�"&��=��'�'���'��6�G��'wRH�����#�
�����%!"	2�#��	2�#!��"&S��A=+���	2��	z|%'�	>?���=����'�	3�
A>&�'^�"�
&���&���	2����&���� D �7��A#+H�����#�
������!"	2�
��	2�7�
	��^�%���
	3!b���
!b&�-.'G|p'���	2� �
��$%��	I��'��G!
��A2A>	3!#!"&��7���o!"�29���! -�	3���
��!i��A2A>&���'^�
��'��G!
�"�#��A>�
���
	3!�)@&��l�
+�	k$%��&�A#JB!"�"&��
	6��'%�eA2��A=+�	��%�
+�	k�"&��
��� �j	3�j&��
RB):&�&��"0��#�o'w��&�) �
+�	3!"	
!"�"�#�%A>�
���
	3!i��'a&����.��'�&�0��
�o�G� � 	3�a���j0%��	3�j	3'w�
���
��&�'h��!l��	3!
!l�
+%��'Q�2a��6��R^�"	3!3D

')(+*,(�� �	��069;: =�
��!�< 7 ��1J0
�I):�"	2�a�Z�l�bd !"	2�
��	2�a) ������!29l!"&��j	g�
���j	g-.������0%��!#!H$1	2)@&��
	r�
+�	g�
	3�G����'%��'��Q!"	2�
��	2�=!B�#	3��A>�B�"& �
+�	
) ���������
	�9F$�R]A>&��
�
	3A>�
��'��g�
+�	3���/|%'���	2���
��$p��	3!/��'%� !#��A2A>	3!
!"&��S01&���'^�"	2�#!/��'%�]$�R]A>&�0�R���'��g$%��&�A#J�!/�"&
�G����'^�
����'r�
+�	/��	3!#���
	3�r��	2��	3� &�)b�
	20p����A2���
��&�'4Di_.+�	2&��
	3�G!/�/��'��f8G!#������	3!"�(�
+����k�l�bdh-.����� $`	/��$%��	
�"&G01	2�
)@&��#� ��&�&�J*��0%!lA>&��
�
	3A>�
��Ra��'%�h	 (HA2��	3'^�
��Re$`	2)@&��
	k�
+��o!l�
	3A>&C��	2�#Rh0��
&*A>	3!
!.!"�
���#�
!29�	2��	3'r�o'h�
+�	
) ��A>	6&�)b�G��!
!
����	k) ���������
	�D

_;&r�"	3!"���
+���!397��9%aDaDa~$%��&*A
J*!5���
	e��'�!"	2�#�"	3�Q��'^�"&g�Q��9%aDaDa<[!"	2�#��	2�H!"R*!"�"	3�hD �,��A=+]$%��&�A#JQ+���!5!
���
�
	20%�o��A2��! f ��'%A2��������'��h�
+�	e�H����']A>&�0�R]!"�"&��
	3�Z�����
+�	a�����
	3A>��!
��A2A>	3!
!"&�� j=D �I):�"	2�S�
+�	a��'�!
	2�
�
��&�'�!29��
)@�#��A>�
��&�'k&�)*�
+�	,!
	2�
��	2�#! ) ������-I���
+�&����1-����#'���'���DF��	2):&��
	���+�&��#�6!
�
���
�
! �
	2$p���������o'��7���
! �
&����
��'��l�
��$p��	3!29
��9%aDaDah)@	2�
A#+�	3!6&�),�#��'���&��G��RT!"	3��	3A>�"	3�f$p��&�A#J�!k���#	S���"�"	3�G0��"	3�P)@�
&����e!#��'�����	S!"	2�
��	2�3D/�F�������
	j��#���
!
+�&�-.!k�
+�	H):�#��A>�
��&�'Q&�)���&^&�J*��0%!z�
+%���5) ����� 9 ��'��]�F�������
	H��#�38T!#+�&C-.!6�
+�	H�3��	2�=����	eEI��� A>&��%'w�6&�)

`Rh



0.0 0.1 0.2 0.3 0.4 0.5

Failed Nodes (Fraction)

0.000

0.005

0.010

0.015

0.020

F
ai

le
d 

L
oo

ku
ps

 (
F

ra
ct

io
n)

���������
	H��#�����j���=��A>�
��&�'Q&�)�$%��&*A
Jf�
	�����	3!"�5)@�����o���
	3!k��!5�T)@��'%A>�
��&�'P&�)��
+�	G)@�#��A>�
��&�']&�)z��9%aDaDaf��� d
!"	2�
��	2�=!j�
+����j) ����� D �7��A#+ �%���
�f0`&��o'w�S��!S�
+�	T�C��	2�#����	r&�)z�~	>��01	2�#���G	3'w�
!j��'^��&����*��'��Z��9%aDaDaP$%��&*A
J
��&�&�J���0%!2�*�
+�	6	2�
�#&��i$%���#!l��'%����A2���"	k�
+�	6�G�o'��������y��'��T�G�<���������y�
	3!
�����
!2D

0.0 0.1 0.2 0.3 0.4 0.5

Failed Nodes (Fraction)

0

2

4

6

8

10

A
ve

ra
ge

 R
P

C
 C

ou
nt

���������
	H��#�38�� �I��	2�#����	B��&�&�J*��0QE.���vA>&���'^�5��!5�h) ��'�A>�
��&�'f&�)��
+�	j):�#��A>�
��&�'Q&�)��
+�	e��� df!"	2�#��	2�#!
�
+����k) ����� DS_i+�	2�
	j���
	T��9%aDaDag!"	2�
��	2�#!6$`	2)@&��
	S�
+�	j) ���������#	3!2D �7��A#+Q�����
�T0`&��o'w�k��!(�
+�	G�C��	2�#����	B&�)l�
	>�*0`	2�=���j	3'^�
!2���
+�	k	2�
�
&��.$%���#!i��'%����A2���"	z�
+�	5�G�o'��������c��'%�T�G�<�����/�%�y�
	3!
�����
!3D

`w�



0.0 0.1 0.2 0.3 0.4 0.5

Failed Nodes (Fraction)

0.0

0.2

0.4

0.6

0.8

N
um

be
r 

of
 T

im
ed

-O
ut

 R
P

C
s 

pe
r 

L
oo

ku
p

���������
	���#�3����V(���/$`	2�.&�)�EI���t�
���j	2&����
!I��'�A2���
�#	3�e�%���#��'��h��9%aDaDae��&�&�J���0p!29���!.�H)@��'%A>�
��&�'h&�)��
+�	
)@�#��A>�
��&�'e&�) �
+�	5��� dB!"	2�
��	2�=!��
+�����)@�����?D�_.+�	2�
	z���
	j��9%aDaDaG!"	2�
��	2�#!�$1	2)@&��
	(�
+�	z)@�����o���
	3!2D �,��A=+h�����
�
01&���'^�.��!i�
+�	/�3��	2�=����	�&�),�G	>��01	2�#�o�j	3'w�
!3�%�
+�	/	2�
�
&��($%���#!.�o'�����A2���"	6�
+�	/�G��'%���/�%�X��'��r�G�<���������
�
	3!
�%���
!2D

�
+�	5��&^&�J*��0%!2D
VI&r��&�&�J���0%!()@������-I+�	3'f):	2-�	2�5�
+%��'Q88a���&�)��
+�	H!"	2�
��	2�=!k)@���o� 9 ��'��f��	2�
Rf)@	2- -.+�	3'P��	3!#!z�
+���'

����� ) ����� D6_i+�	��#	3��!"&�'f):&��k�
+%��!z��!(�
+����6!"	2�
��	2�k|%'���	2�(�
��$p��	3!k��'��P!
��A2A>	3!#!"&��6����!"�
!(0��#&C�*����	S�G��'wR
01&��"	3'w�
�o����0%���
+�!S�"&QA2���
�
RZ� �^��	2�
RL���
&��%'��Z�
+�	r��+�&��#� �A� �#��'�������)i�
+�	T�G&�!"�G��	3!
���=��$%��	e|%'���	2�
�
��$%��	(	3'^�"�
Rj01&���'w�
!7�"&S�5) ������	3�e!"	2�
��	2�39���� dB��!"	3!���'H	3'^�"�
RG�
+%����01&���'^�
!,��	3!
!,) �������
&���'��B�
+�	(�#��'���D
 &�&�J*��0%!j!"�
���
�H�"&Q)@���o��-.+�	3'Z	3'�&�����+\!"	2�
��	2�#!H)@�������
+����B!"&��j	T$%��&�A#J�!G��&�!"	T�����l!
�x�ZA>&�0%��	3!2D ��&��
	>�����j0%��	�94-.+�	3'Q�8a�� &�),�
+�	G!
	2�
��	2�#!z) ����� 91�
+�	j0��
&�$p��$%��������Rh&�)7��&�!#��'��a������&�)7�a$%��&�A#J%&N!z�
	20p����A2��!z��!
a � ��� � a �%a��3�����
+%��! ��! A2��&�!"	.�"&/�
+�	.��������	 a*D%a��3�/!
+�&�-.'H�o'G���������
	I��#����D �I����&�)`�
+�	I��&�&�J���0G)@���o�����
	3!
	3'�A>&���'^�"	2�
	3�~��'T�
+%��!i	>�*01	2�#���j	3'^�.���
	�����	5�"&e����� &�) �B$%��&*A
JH&N!i�#	20%����A2��!.)@�����o��'����`��� dh-���!(����-��3R*!
��$%��	k�"&H|%'��h�GA>&�0�Ra&�)F�j$p��&�A#Je��) &�'�	6-���!.�C�<���o����$%��	�D

���������#	B��#�38T!
+�&C-.!5�
+����/��&�&�J*��0%!z�
��J�	a��$`&����6&�'�	HEI���v��&�'���	2�/��!5�r�
	3!
�����k&�)l�8a�� &�)��
+�	
!"	2�
��	2�=!,) ��������'���DF_i+�	.E.���{A>&���'^�
!���&/'�&�����'�A2���%��	i���"�"	3�j0��
!��"&/A>&�'^�
��A>�l) ������	3�G!"	2�#��	2�#!2D� &�&�J*��0%!
�
��J�	j��&�'���	2�z��):�"	2�z) ���������#	3!i$1	3A2����!"	�!"&��j	�&�) �
+�	5|p'���	2�I�
��$p��	5	3'^�"�#��	3!(�
	��������
	3�T):&��z) ��!"�I��&�&�J*��0%!
01&���'^�b�"&5) ������	3�G!"	2�#��	2�#!2D)��)4+�����)p&�)4�
+�	.|%'���	2�,�
��$p��	i	3'^�"�#��	3!,���#	.'�&��,��������� 9��
+�	3'G	3��A=+eEI���Z�H��J�	3!
��$1&����i+�����)F��!.����A#+T0��
&����
	3!
!.��!i	>�*0`	3A>�"	3� ��$%���l&�'�	k	>�*�"�#�BE.����) ������RHA>&��
�
	3A>�
!I�
+���!2D

���������#	7��#�3�i!
+�&C-.! �
+�	,'����5$1	2�4&�)����"�"	3�j0%�
! �"&IA>&�'^�
��A>�F)@������	3�6!"	2�
��	2�#! �
+���� &*A2A2��� 01	2� ��&^&�J*��0 9
�3��	2�=����	3�h&C��	2�6��9%aDaDaS$%��&�A#JG��&^&�J*��0%!3D �I):�"	2���
+�	(|��#!
�,�
���j	z��!"	2�
��	2�l��	3A2����	3! f@$�RH�5�
�o�j	2&���� j �
+����
��� +���!7��!"	3�G�6|%'���	2� �
��$%��	l&��7!
��A2A>	3!#!"&��"[����!
�b	3'w�"�
RS�
+����,0`&��o'w�
!b�"&/�k)@���o��	3�G!"	2�
��	2�C9^��� ��&�	3! '�&��7��!"	
�
+����z!"	2�
��	2�z��������'~��'w�
�o� ���.+%��!.$1	2	3'r!
�
��$%����� � 	3� D��k����	3'r�
+%���(�G��!#!
����	5) ���������
	3!i+��C��	S�o���"�
��	k	>�1	3A>�
&�'~�
+�	S�3����������$%���o���[Rh&�),�%���
�B&��z�
+�	S'����5$1	2�(&�),E.����!I0`	2�z��&�&�J���0 9`�%!"	2�#!(���
	j����J�	3��Ra�"&a01	2�#A>	3����	
!
��A=+h) ���������
	3!�$1	3A2����!
	k&�)�EI���u�
�o�j	2&����
!.�%���#��'��S��&�&�J���0%!2D��I&C-�	2��	2�39`���������
	5��#�3�G!
+�&C-.!l�
+%���I�
�[R�0%��A2��� $%��&*A
Ja��&^&�J*��0T!
+�&��
�
��RB��)@�"	2�I�G)@�����o���
	zA2��'T	>�*0`	3A>�I��	3!
!��
+���'h&�'�	6�
���j	2&����l&�'T�
+�	6-��3Ra�"&
�
	2�"�#��	2����'����
+�	5��	3!
���#	3�a$%��&*A
J`D

_i+�	3!"	B	>�*01	2�#���j	3'^�
!S��	3�j&�'�!
�"�#���"	a�
+����j�~�o���
��	a):�#��A>�
��&�'L&�)z��� d]!
	2�
��	2�#!jA2��'Z) �����,-I���
+�&����
!
����'%��|%A2��'^�
��RB�<�1	3A>�
��'��H�%���
�G�3����������$%�o�����[RH&��.01	2�
)@&��#�G��'�A>	�D

` �



�8a



� �������	��
 �

 ����� ��� ����� ��� � � ��� � �!� "$#%�&� "

��� df��! $"��!
�k&�'�	G	>�����j0%��	j&�)l��']��0%0%����A2���
��&�'f�
+%���5A2��'Q$1	j$%���o���z&�'Q�"&�0]&�)��
+�	e�l+�&��#� � � �(��!
+
!"R*!"�"	3�h�G-�	a+�&�01	H�"&f	>��0p��&��
	B�g�����#��	2�[RL&�).!"R*!"�"	3�G!/$%��!"	3� &�' �
+�	e-7&��
JP0%�
	3!"	3'^�"	3� +�	2�
	�D~��&��
��'�!
�
��'�A>	�9p�
+�	��j&�!
�I01&�0%���o���.01	2	2�"?�"&�?01	2	2�k!"�"&��#����	j!"R*!"�"	3�G!(�"&��%�3RT&��1	2�k�HJ�	2R�-7&��=�P!"	3���#A#+~)@	3�<
�
���
	�D ?P	g���#	gA2���
�#	3'w�
��R -�&��
J��o'��P&�'����%����'��f�
+���!G)@��'%A>�
��&�'���������RL�"&{��� d $�R ����!"�"�#��$%���
��'��~��'
��'���	>�/&�)4A>&�'w�"	3'^��&C��	2���
+�	i'�&*��	3!2D �I'H�����"	2�#'����
����	I��'w�"	2�#)@��A>	i�"&j��� dS�G����+^� �G��J�	(��� �j&��
	.�%!
��$%��	
��!z-�	3��� �i�
+�	S|%��	�!"R*!"�"	3� ��'^�"	2�
) ��A>	S0��
	3!"	3'^�"	3�P+�	2�
	S��!(��	>����$%��	/$%���(�
	��^�%���
	3!I�
+�	j��!"	2�z�"&h�#��'~��'
�����"&��j&��%'w�
��'��gV(�bd]��&�&�0�$%��A#Jf!
	2�
��	2�3D �X!
�o�j0%��	2�39 -7	2$�?0%�
&3�*RP$%��!"	3� Y �k�G����+w�/$`	H0��
	2)@	2�#��$%��	
)@&��.�G��'^Ra��0%0%����A2���
��&�'%!2D

?P	S����!"&e+�&�01	6�"&B	>�*0%��&��#	5��!"	3!.):&��(�
+�	S�l+�&��#�T!"R*!"�"	3� &��
+�	2�(�
+���'r|p��	5!"�"&��#����	�Dz��+�&��#�g��A>�
!
��'�����&���&��%!
��Rj�"&D�zVzd`�*�����G��0%!�'����j	3!��"&S!"	2�
��	2�#!2D _.+���! �=����!"	3!��
+�	(0`&�!#!
��$%���o���[R/�
+����l�l+�&��#�eA>&������
0��
&����o��	h�P��	3A>	3'w�"�=����� � 	3� '����G	T!"	2�
�*��A>	a-.���
+Z�
+�	T�����%���
��&�'�������������'w�
����	r&�)('�&��j�#	��^�����#��'��~�
+�	
+���	2�=���#A#+^RG���j01&�!"	3�H$^R �zVkd`D��,�
&C�*�����o'��5��'a�����
+�&��#���[Rj)@&�����'����j	3!"0p��A>	z�H��0�01	3�G$�RB��+�&��#� f � D 	�D
���
$%���"�#���
��'��~A>&�'��%��A>�
!�&C��	2�B�r������	3'{'%���j	B&��j!"	2�S&�)('����j	3! j5��' �~��	3A>	3'w�"�#���o� � 	3�Z�G��'�'�	2�j��!���'
&�01	3'h0��
&�$p��	3�h9�+�&C-�	2��	2�3D

�yA>&��j0%��	2�"	H��	2)@	3'�!"	H��������'%!"�5�G�����oA2��&���!k'�&*��	3!6+���!5R�	2�5�"&T$1	G��	2�*��!"	3� D ?P	H$1	3����	2��	j�
+%���/�
��+�&��=�g'�&*��	SA2��'~��	2�#��)@RT�
+�	S�����
�a!"	3'w�z�"&h���($^RgA>&�'�!
�����
�o'��B�����%���
��&�'����;'�&���	3!291$%���I+%�3��	jR�	2�z�"&
��	3!
����'���'G	 (HA2��	3'^� ������&��#���
+�� �"&6��&6!
&�D�_.+�	�!#���j0%��	���	2)@	3'�!"	l��������'�!
�b��&^&*����'��I���"�
��A
J*!���	3!
A>�#��$1	3�
+�	2�
	6A>&��%���T����!"&j$1	6���G0��
&C��	3� D

Y(!
��'���Y��z�{��!���'BEI��� �"�#��'�!"01&��
�7&C��	2���
+�	(-.����	I���
	3�/'�	2�[-�&��
JB!
�C��	3!��
	3!"&����#A>	3!���'��e�3��&��o��!
�
+�	G	>�*01	3'�!"	S&�)l!"	2�"�
��'��T��0]A>&�'�'�	3A>�
��&�'%!k$%���6!
��A>�=��|%A>	3!k�
+�	j�%&C- A>&�'^�"�
&�� 0%�
&�01	2�
�
��	3!z�
+����5_(���
0��
&����o��	3!2Dl_ 	3!
�
��'��a�l�bdT�G����	����IA2��	3���(�
+����(��'r	>�1	3A>�
����	���&C-vA>&�'w�"�#&��;0%�
&��"&�A>&�� ):&��6��� da�"�=� (HA
��!�'�	3A>	3!
!#���
R�D,_i+�	z�G��'^Rw?�"&�[�H��'wRa'����
���
	z&�)F�l�bdBA>&�'�'�	3A>�
�������[RH-I�����%�H��J�	k�
+�	k��	3!
����'B&�);!
�%A#+h�
0��
&��"&*A>&�� �GA=+�������	3'���	�D

�(	3!"0%���"	(�
+�	I) ��A>���
+������
+�	I-�&��
Je��	3!
A>�#��$1	3�B+�	2�
	z��!7�o'H�
+�	z	3���#��RH!"�
����	3!�&�);��	2��	3��&�0%�j	3'^�29*�
+���!
�
+�	3!
�o!S0��
&C�*����	3!j�f$p��!
��!S)@&��H�f0��
&��G�o!
��'��f'�	2-X|%��	h���o!"�"�#��$%���"	3�]|%��	a!
R�!"�"	3�T�g��� dZ��!j�P+�����+%��R
!
A2������$p��	�9%�3����������$p��	6��'��r!
	3A2���
	6�
	3����?&�'���Re|%��	6!"R*!"�"	3�hD ���.0��
	3!"	3'^�
!.!"�"&��#	3�r�����
�H�"&B��0�0%�o��A2���
��&�'�!
�
+��
&�����+~��'~&��#�%��'����
Rh|%��	>[!"R�!
�"	3� ��'w�"	2�#)@��A>	�D�d*	2�
��	2�#!z!"�"&��
	j��'��o'w�"	2�
0%�
	2�"	3�r$p��&�A#J�!(&�)������
�e-.���
+
��'�� �^��	 �o��	3'w�
��|�	2�#!2DF�l����	3'^�
!4�
	2�"�#��	2��	7$%��&*A
J*! )@�
&�� �
+�	7!"	2�#��	2�#!;��'%�5��'^�"	2�
0��
	2� �
+�	3� ��!;|%��	7!"R�!
�"	3�G!2D

��� dH!"�"&��
	3!�$%��&*A
J*!���!
��'��6�
+�	 � �(��!
+a����!
�"�#��$%���"	3�S$p��&�A#JH!"�"&��
	�D�� �(��!
+e0��
&�������	3!7��'B	 (HA2��	3'^�
�j	3A=+���'���!
� ):&��,!
�"&��#��'��k��'��j�#	2�"�#��	2�*��'��z$%��&*A
J*! ���j&�'��6�5��	3A>	3'w�"�=����� � 	3�j���
&���0G&�)`!
	2�
��	2�#!2D�� �(��!
+
�
	20%�o��A2���"	3!i�G$p��&�A#Je����&�'��HA>&�'�!"	3A2���
����	/!"	2�#��	2�#!.��'T�
+�	5����	3'^�
��|�	2�i!
0%��A>	5��'��T��!(�j�
	3!#�����i��!l�#&�$%��!"�
��'g�
+�	S)@��A>	S&�)7�
+�	S)@�����o���
	5&�)7�e�H��!
!
����	j'����5$1	2�(&�)7!"	2�#��	2�#!2D@� �I��!#+P��A#+���	2��	3!k��&����f$%������'�A>	�$^R
A2��A#+%��'��G$%��&�A#J�!i����&�'��j0��
&�$%��$p��	k��&^&�J*��0h0%���
+%!i��	3������'����"&H�
+�	6$%��&*A
JH&N!i!
�%A2A>	3!
!"&��3D

� �(��!
+s��!"	3!a�
+�	L��+�&��#�}����!
�"�#��$%���"	3�u��&�&�J���0u0%�
&��"&�A>&��6�"& �G��0s$%��&*A
J*!a�"& !"	2�
��	2�=!2DX_i+���!

�*�



�G��0�0p��'��]��!e��R*'����G��Ar��'����o�j0%����A2���2D �I!a�L�
	3!
�����29l�
+�	2�
	~�o!H'�&Z�����
	3A>�"&��#R ��'�)@&��#�G���
��&�'\�"& $1	
��04�����"	3�}-.+�	3'}�
+�	Q��'���	2�=��R��o'��L'�	2��-7&��#J}A=+���'���	3! f �{!
�G�����k'����/$`	2�h&�)S'�&*��	3!h����!"�T��04�����"	
�
&����
�o'��g�
��$p��	3!S-.+�	3' �
+�	h'�	2��-7&��
JZ�j	3�/$1	2�#!
+���0ZA#+%��'���	3!297+�&C-�	2��	2� j=D{_i+���!��G��J�	3!B��� dL$1&��
+
�
&�$%�%!"�I��'��g!
A2������$%��	�Dz��� dr��!"	3!i�
+�	/�
	20p����A2���
��&�'g��'��gA2��A=+���'��B0��
&�01	2�
�
��	3!.&�)"� �I��!#+g�"&a��A#+%��	2��	
�3����������$p��������RG��'��h��&����e$%������'�A>	�D7�F�o'�������R�9���� dH0��
&C�*����	3!�!
�o�j0%��	I$%����	>�`	3A>�
����	k0��
&��"	3A>�
��&�'T�������o'�!"�
�G!
�o'�����	k���"�
��A
J�	2�k��'�!
	2�
�
��'��j�����
��	6���G&���'w�
!.&�)F�%���
�*D

�Z0��#&��"&��[R�0`	����j0%��	3�j	3'w�
���
��&�'k&�)p��� dz+���!;$1	2	3'6���j0%��	3�j	3'w�"	3�5��'��6	2�����������"	3�/&�'5�IA>&�'w�"�
&��o��	3�
�M'w�"	2�#'�	2�M?-.����	I�"	3!"�M?$1	3�4D �����
���#	I&�01	2�#���
��&�'%���p��	20p��&CR*�j	3'^�,-.���o������J�	3��RG�%'�A>&C��	2��&�0�01&��
�
��'%���
��	3!b)@&��
���j0%�
&C��	3�j	3'^�29�$%���l�
+�	5A2���
�#	3'w�l�
	3!#�����
!l��'��%��A2���"	k�
+����(��� da�o!l�j���o��$%��	k�����
��	>[!
A2����	501	2	2�"?�"&�?01	2	2�
!"R*!"�"	3�hD

��8



� #�� �!#%��������� �	�

�x� � �IJ����G��� _;	3A#+�'�&���&�����	3!292�M'�A�D,+^�"�"0 ��
�
�-i-i-5DN��J<���G���?DNA>&��
^9`88aDa���Di�����/$��#������	�9�q �5D
� 8 ���z�C����� �I'%��	2�#!"	3'49 �I���#�%�����o��J^�#�o!
+�'���'49wq]D^���#��'�!,�5����!
+�&�	2Jp9���'��GEi&�$1	2�
��qT&��
�=��!2DpE.	3!
������	3'w�

&���	2�#���CR~'�	2��-7&��#J�!2DU� '��������������������� !�#"%$'&(�!)+*+$'&-,/.1032547698(�: ;�'<(6��7�>=?8@�A��B�$C�'���D254: �$E�F6G 
�H�;�'�I���J8IKL�� 9 �zA>�"&�$NMFOI87P�P���D

�RQ � �('5SC-�S��UT�+5S�'�J�+WV�'�X
+�&�� 9%�YMFX�MFO �ZS�' ��[L\ 91Tl+�V�A#JTV]MFMFO=�5S7M�^�!294q [ A#+5S7M�^ d*A=+w-�S7O�X � 9_S�'��~�`V@O�X
?P&�O�O�M�^L^ D � + [ MFO�S7O#A=+ [ AFS�^ � '�X�MFO#'@MFXz&�$ $�M3AAXkAFS�A#+@M�D � '��H�#���badce ��A�5�gfihj���F&k�5�l��B7K].m����"F�F���F�I�;�29
0IS \ M3!5�3��Qonp�3��Q�91p+S�'WV5S7O
Rf��� ����D

� q ���ZSor [Ls T�+tS�V5uhD Y('kX�O;S�AAM�S7vt^gMwM�^gM3AAX�O
&�' [ A9u!S [ ^ 9WO�MFX�V@O#'xS s5s O�M�y�y�M�y29(S�' szs5[g\+[ X�S�^p0ty�M�V s5{+| R(u/y2D
.m��6d6}<(�5�l��B�$C�l�7�@ %�#"U$'&(�w,/.10f9�8:q6f 8_j;~��:q:nW����91�@MFv5O�VtS7O
R~�����*��D

� � � �#S | TH^LS7O
J�M�D � st[ y�X�O [ vIV@X�M s}s M3AAM | X�O;S�^ [ y�M s[L| ) { O�u/S7X [g{+| y�X { O;S \ M�S |5s O�MFX�O [ MFr7S�^5y"R(y�X�M�uhD qDS�y#�
X�MFO\&Jy�X
+@M�y [ y29�Y |5[ r�MFO�y [ X�R { )�� st[L| vIV@O \ +49`��� � ��D

� � � �#S | T�^�S7O
J�M�9 �Zy#AFS7Oed(S |5s vNMFO \ 97��O;S |5s@{+| ? [ ^gM2R�9�S |5s _i+@M {(s@{ O�M � {+|@\ D��@O�MFM | MFXF~ � s5[ y#�
X�O [ vtV@X�M s S |@{+| R(u { V5y [L| ) { O�u/S7X [L{+| y�X { O�S \ MzS |5s O�MFX�O [ MFr7S�^�y"RWy�X�M�uhDS� | �H�#���������7���W�7 -�#"x$'&@�
�D�7���b �&W��8����}�}�� ����+�}�� � �<t�� ����%,��I�7�5476}�C$C4GB7�I��c?�j�k�� ��A���:Bk�F��K��'$C47���tS \ M�y�qw�on����W�(p+V5^L�U�7P�P�P(�

� h �d� |t| �J� { u�� ��MF� { O�XF~ ��S7�ty�X�MFO�V5y�MFO;y�^ { y�M X��5S7X�y��5S7O [�|@\ � MFM�^ [L|@\ � �F�t�Ia��;�76}�
��X�X��1~�
�
b���]�`�J� |5| �J� { u
7�7P�P��o
<_ ��T �w
 [L| X�MFO | MFX;
:P��+
7���+
 | S7�ty�X�MFO��JV5y�S \ Mb
��

�R� �d� {�\ MFO � [L|@\ ^LM s5[L| M��7q [ �;�5S7M�^��@O�MFM s u/S | ��S |5s �ZS�r [Ls q { ^ | S7O�� _]�@M��@O�MFM ��S�r�M | �5O { $�M��AXF~
� [ y�X�O [ vtV@X�M s S |5{+| �(u { V5yy�X { O�S \ M y�MFO�r [ �AM�� � | �H�#���������7���W�7  ��"�$'&(�>���7�;�o ;&W�;8¡�7�¢�}�A ;�g���
�� ; ;<t�� `�'�-,��I�7�5476}�C$C4xB7�I�£cY�I�k�A F�F�;�7Bk�A�'K��C$C47�5�tS \ M�y(�_h�n����W�NpkV5^g�x�7P�P�P(�

� � � ¤�¥�5S | ���Y��T�S { �Hp@����^Lu%M [Ls S(��S |5s �U�7��O {Ws MFOo�{d(Vtu/u/S7O��£�FS����@M�~�S¦y��FS�^LS7vt^gM�� [�s MA�ES7O�M�S
��MFv@�E�FS��;�@M-y��5S7O [�|@\ �5O { X { � { ^l�~_eM��;� |5[ �FS�^���MF� { O�Xe��Q��*�7��T { u/�tV@X�MFOGd(� [ M | �AM��9MF�IS7O�X�u%M | XF�
§ |5[ r�MFO;y [ XE� {�� ? [ y�� {+| y [L| �5¨DS s5[ y {+| �5�@MFv5O�V5S7O��~��� ���W�

�x�FP����`MFr [L| �5V1�@¨©�5�@O�S | yl�`S�S�y�� { MFªI�@S |5s �ZSor [Ls ¨DS ��[l«MFO�M�yF�¥��S�y�XHS |5s y�M��FV@O�M s5[ y�X�O [ vtV@X�M s O�M�S s �
{+| ^g�!¬t^LMZy��Wy�X�M�u-� � | �������������������� }�#"`$'&@�]t$'&®cY2W¯�°9�#±²2547698(�: ���<(6³�7�´=?8@�A��B�$C�'���x254: �$E�F6G 
�}�A ;�g���¦B7�I�%�;698IKg�F6!�A�t$µB�$C�l�7�·¶;=�2W�Z�E¸b�5�IS \ M�yU¹��(¹;nI¹���ºW� �Z�AX { vNMFO9�7P�P�P(�

��¹�¹ �%»(�+S�u �wS s5s M��+p�M>�zTH�5S�y�M���S |5s ¨ [ �;�5S7M�^(�]S7v [�|@{ r [ ���1���´X�S�y�X�M {�� �AO [ y����`y ��V [�s �_� | �������b �&W�;8
���-�;�I$E�A���j�F$�2j�A���7�F���]�F��"F�7��6/B7�I�;�F�t�tS \ M�yG¹�� �onI¹�Q�ºW�1p+V | M%¹�� ���W�

��¹�� � � | V@X�M�^�^LS}��MFvIy [ X�M��¥��X�X��1~�
�
 \+| V5X�M�^L^LS(�R��M \�{ �J� { u��
��¹�Q ���d�:¼`S7O \ MFO�� ����1M��5u!S | �:½`� 1M [g\ ��X {+| �+¨©� 1MFr [L| M��X�d� eMF� [L| �7S |5s �U�b¾�S |5[g\ O;S��k���WT {+| y [ y�X�M | X

�tS�y�� [L|@\ S |ts O�S |5s5{ u¿X�O�MFM�yF~�� [ y�X�O [ vtV@X�M s �FS��;� [L|@\ �5O { X { � { ^Ly ��{ O�O�M�^ [ MFr [L|@\ � { X�y�� { X�y {+| X��@M
��Q



� { O�^ s � [Ls M!��MFv1� � | �H�#���������7���W�7 ��#"�$'&(������$'&�,Z�5�5<5B7K¥,%.10�2547698(�: ;�'<(6	�7� he&(���7��4i�#"
.m��6]8j<($C�'���+�t�tS \ M�y�º��:q:nWº�º�QW�N¨DS���¹�� �_h��

��¹Aq � � s5[ X}¼wM [Ls S7O���p�MFO�M�uU�´»(V5y�y�u!S | �¥¼wM [ X���¨DS7O � V5^L^ { �¤S |5s �ZS |5| � � { ^gMFrj�®¨ { y��@M�~ � \ O { V@�
u/M�uUvNMFO�y�� [ ��y�MFO�r [ �AM ��{ O ? ���9y��¤½eM��;� |5[ �FS�^e��MF� { O�X]¨F� ½�� �T�»��E½]¨-��� ��Q7S(�?¹�� � �W�

��¹3� �}p { � | ¼`V@v [ S7X { � [ � � �_��Sor [�s���[L|5s M�^l���¤S | T��@M | ��»WX�MFr�M | T � MFO�� [L| y�ª [ �7¾�S7X�O [ ��ª �¤S7X {+| �;�9M |t|5[ y
�ZMFM�^LyF���9S�u/S7ªWO [ y�� | S �ZV5u!u/S s5[ ��»WM�S | �9�@M�S(� ��S7ª [ ul?¦M�S7X��@MFO�y�� {W{+| ��?¦M�y�X�^LMF� ?¦M [ u/MFO��
TH�@O [ yU?¦M�^L^LyF�¤S |ts�� M |
	 �tS { � �Z�AM�S | y�X { O�M�~ � | S7O���� [ X�M��AX�V@O�M ��{ O \ ^ { vIS�^��Ey��FS�^gMz�NMFO�y [ y�X�M | X
y�X { O�S \ M��D� | �H�#�o�;���;���7�'���� x�#"/$'&(�}°`���t$'& �'�t$E�A���IB�$C�l�7�IB7KZ.m�7��"��A���A�I���z�7��,��#�F&k�C$E����$C<(��B7K¥25<b8��
8@�7��$�"F�7�/����������B76}6}���W��eB7����<5B��W�� xB��I�´=?8@�F�#B�$C�'����254: �$E�A6d D¶C,w2(��H=�2+¸b�e�IS \ M�yx¹��7PbnW�7P@¹7�
� { r�M�uGvNMFO��7P�P�P(�

��¹�º ���ZS |5[ M�^ 1MF� [L| ��T {+| y [ y�X�M | XG�5S�y�� [L|5\ S |5s O;S |5s@{ u X�O�MFM�yF~ �9^ \�{ O [ X��5u/y ��{ Od�FS���� [L|5\ [L|©s5[ y#�
X�O [ vtV@X�M s�| MFX � { O�ªWyF��¨�S�y�X�MFO\&Jy�X��@M�y [ yF�t¨S�#½w�e¹�� ���W�

��¹\h � ? [ X { ^ s  [ X � [L| ��¨�S7O [ MA� � |t| S��9M [ u/S7XF�mS |5s � {+|5{ r7S | �G��»@��� | M [�s MFO��  ����� S�y��FS�^�S7vt^gM��
st[ y�X�O [ vIV@X�M s¦s S7X�S y�X�O�V5�AX�V@O�M��D,%.10 h@��B7�@ FB+��$C�l�7�@ -�7�i�dB�$µBk��B: F��254: �$E�F6G ��¤�(¹_f'qRj;~Rqk�7Pbn������W�
¹�� ��ºW�

��¹�� �d�9S s � [ ª7S�¨DS�^g�tS |5[ ��pkS�� { v  { O����1��S |ts �ZS�r [Ls�� MFO \ MFO�� ¨DS7ª [L|@\ � { O�^ s � [Ls M!��MFv´�FS���� [L|@\
y�MFO�r�MFO�y`� {W{ �NMFO�S7X�M�� � |�� �7<(�A$'& �;�t$E�A���IB�$C�l�7�IB7Kd���7��K��>���l�k�i�D�b��.m�7�o"F�F���F�I�;�F�e�tS \ M�y¹FPJh�n
¹�¹FP(�Y¹�� ���W�

��¹�� ���ZSor [Ls ¨DS ��[C«MFO�M�yF� � X {W{ ^gª [ X �'{ OZVty�MFO��E^gMFr�M�^e¬t^gMGy��Wy�X�M�u!yF� � | �H�#�o�oaGce ��A�5�gf©hj���F&k�5�l��B7K�.m�7���
"��A���A�j�;�A�t�tS \ M�y9��º(¹;nW�_hbq@�_p+V | MU�7P�P@¹7�

�R�7P����ZSor [Ls ¨DS ��[l«MFO�M�yF�m¨ [ ���5S7M�^¤¼`S�u [L| y�ª����1¨©�1�@O�S | y`¼US�S�y�� { MFªI�eS |ts �¤u/u%MFX�X�? [ X��;�@M�^l�/»WMF�@�
S7O;S7X [L|@\ ª�MF�©u/S | S \ M�u%M | X � O { u ¬I^gMy��(y�X�M�u y�M��FV@O [ XE��� � | �������������������� ��#"$'&(��)���$'&�,%.10
2t4:698(�7 ;�'<W6³�7�®=?8@�A��B�$C�'���x254: �$E�F6d ��������I���J8jKg�A %¶E2e=�2W��¸b�@�tS \ M�y`¹��:q:nI¹�Q �W����M��AM�uUvNMFOd¹�� � �W�

�R�(¹ �d�9S�^g�t��T��t¨�MFO�ª(^gM�� � s5[g\+[ X�S�^_y [g\+| S7X�V@O�MwvIS�y�M s�{+| S%� {+| r�M | X [g{+| S�^?M | �AO��W�5X [g{+|z� V | �AX [g{+| �,� |
THS7O�^(¾ { u/MFO�S | �AM��kM st[ X { O���,9�7�:B7�j�;�� ��'�¦.Y�;4;8j$µ�7Kg���+4�� .����N�Gh�=�� *����+r { ^LV5u%M�� ��Q {�� e����$C<(���
°G��$E�A `���´.m�7698I<@$E�A�G2I�F�µ�A�I���A�@�tS \ M�y�Q�º �onWQ_h7�W� � MFO;^ [L| �_¹����_h��N»(�5O [L|@\ MFO��! mMFO�^LS \ �

�R��� �}¨ { $ {!| S7X [g{+|-s5{ �FV5u/M | X�S7X [g{+| �¤�kX�X��e~�
�
b�����`�Ju { $ {+| S7X [g{+| � | MFX;
 s@{ �Fy;
��
�R��Q �}¨ { O��t�5M�V5y���MFvIy [ X�M��¤��X�X��1~�
�
b�����U�JuGV5y [ �F� [ XE���J� { u-�
�R�:q �d��S7�ty�X�MFOo�¤�kX�X��e~�
�
b�����`� | S7�Iy�X�MFO��J� { u��
�R��� � �w�5S��5S(�#"�$�$�%'&)(�(+*,*�*.-)/+"102"10�-43+/�56(87:9�;,<�=�>?-@":$+5BA(�kS�y {�� pkV | M/¹\h��_�7P�P@¹7�IX��5M �Z�5S��5S!S7�5�t^ [ �

�FS7X [L{+|�[ y |@{ ^ {+|@\ MFO]S�r7S [ ^LS7vI^gM��
�R��º � � |5s � ��O;S�u��IM st[ X { O����9���A�C�#$µ�2�l�9���F�EDGFUB��;�j�A � �������$'&(�`�]�2H��A�%�#"`�`�� ;��<b8j$C�'�7��.m�7698I<@$µB�$C�l�7�5�

� &J��M [ ^L^L�JI ��y�y { � [ S7X�M�yF�I�7P�P@¹7�
�R�_h �%TZ�7¾�^LS<�(X {+| �k�`�+�9S $�S7O;S�u/S | �kS |5s �G�+� [ ���5S(� ���F�AM�y�y [�|@\w| M�S7O�vW�d� { � [ M�y {�� O�MF�I^ [ �FS7X�M sd{ v $�M��AX�y

[�| S s5[ y�X�O [ vtV@X�M s M | r [ O {+| u%M | XF�,� | �H�#���������7���W�7 }��"`$'&(�w,%.10 2W�_,�,w�(�tS \ M�y�Q(¹�¹;nWQ��7P(�_pkV | M
¹�� �_h��

�R��� �}¨©���9S7v [L| � ��(!� [ M | X s5[ y��NMFO�y�S�^ {��w[L|5��{ O�u!S7X [g{+|´�'{ Oy�M��FV@O [ XE����^ { S s vtS�^LS | � [�|@\ �HS |5s�� S�V5^gX
X { ^LMFO�S | �AM��'K@�7<(�;�jB7KY�#"G$'&(�w,%.10 �5Q�º fl�_j;~�Q�Q��onWQ:qk�W�¤¹���� �W�

�:q



�R� � �%»N�j�9S7X | S�y�S�uG���1¾?�_�@O;S | � [ yF�1¨©� ��S |5s ^LMF���j�U�N¼US7O��1�NS |5s »j�N»(�5M | ª�MFO�� �¿y��FS�^LS7vI^gMd� {+| X�M | X#�
S sts O�M�y�y�S7vI^gM | MFXE� { O�ªj��� | �������oae,/.10�2(���w.�=¤0�0 �I»@S | � [ M \�{ �j�7P�P@¹7�

�RQ7P��}¨ [ �;�5S7M�^]�]M [ X�MFOS |5s �]r [ M�^��9V@v [L| �¢T�O { � s yF~ � |@{+| �Wu [ XE� ��{ O��MFv¢X�O�S | y�S��AX [L{+| yF� ,%.10
h5��B7�@ ABk��$C�l�7�@ }���-�;�o"A�7��6/B�$C�l�7�iB7�I�x2t4b A$E�A6 2j����<W���C$C4:�?¹_f#¹\j;~�º�ºon����W�1� { r�M�uUvNMFOG¹�� ���W�

�RQ(¹ � � | X {+| �U� { �]y�X�O {+| S |ts ¾YMFX�MFO,�9O;V5y����5M�^l�k¾�S�y�X�O��j~�»(�FS�^�S7vt^gM�� s5[ y�X�O [ vtV@X�M s�{ v $�M��AXY^ { �FS7X [g{+| S |5s
O { V@X [L|@\G��{ OH^LS7O \ MA�Ey��FS�^gM9�NMFMFO��µX { �µ�NMFMFOHy��(y�X�M�u/yF� � | �������������������� U�#"w$'&(�U)+*+$'&/� � �����(,%.10 �;���
$E�F�;�jB�$C�C���IB7K�.m�7��"��A���A�I���%�7�D�U�� �$C���l�F<($E���x254: �$E�F6G w��KgB�$ "A���;6d x¶C0 �l�+�(KL�EH¤B7��� ������)�¸:�N� { r�M�u%�
vNMFO]�7P�P@¹7�

�RQ�� � � | X {+| �´� { �]y�X�O {+| S |5s ¾YMFX�MFO ��O�V5y����@M�^l�¢»(X { O�S \ M�u/S | S \ M�u/M | XxS |5s �FS���� [L|@\�[L| ¾ �w»(½w�
S�^�S7O \ MA�Ey��FS�^gM��Y�NMFO�y [ y�X�M | XZ�NMFMFO��µX { �µ�NMFMFOUy�X { O�S \ MxV@X [ ^ [ X ��� � | �������������������� x�#"/$'&(�z)+*+$'&D,%.10
2t4:698(�7 ;�'<W6³�7��=?8@�F�#B+$C������254: �$E�A6d ��H�;�'�I�F��8IKL�� �� �Z�AX { vNMFO9�7P�P@¹7�

�RQ�Q �%»(X�M � S | »(S7O {+[ V_�(¾?�5¼`O [ y�� | S �ZV5u!u/S s5[ �(S |5s »WX�MFr�M | �d� ��O [ v5vt^gM�� � u%M�S�y�V5O�M�u%M | X�y�X�V s � {��
�NMFMFO��µX { �µ�NMFMFOG¬t^gM%y��5S7O [�|@\ y��(y�X�M�u/yF�!½?M���� |5[ �FS�^¥�]MF� { O�X`§ ?¢� T�» �¥�EP@¹��EP+ºb�EP+�W�¤§ |t[ r�MFO�y [ X � {��
?�S�y�� [L|@\ X {+| �jp+V | M`�7P�P@¹7�

�RQ:q � ��^gM>� »@�@MFO�u/S | ����Sor [�s ¼`S7O \ MFO�� � |ts � � MFO�ªW�5M [ u%MFO�� ��[ ^L^ ��{�\ y�X�S s �Z� [M� ��S | �Z�5S |t[Ls5[L| S(�
¼`M | � ��S�u { X { � � O [ S | ¼ [ u���eV5ª�M�¨DS7X�ª [L| yF�¤S |ts � { Sor��¥MFO;V5y��5S�^Lu [ � ?¦MFv·�FS���� [�|@\ � [ X��
� {+| y [ y�X�M | X]�5S�y�� [L|@\ �`.m�7698I<@$E�A�w°G��$ H¤�7���b ;�IQ(¹_f#¹�¹;nI¹�º_j;~L¹��7P+QonI¹b�(¹oQW�Y¨DS��¦¹�� � �W�

�RQ�� � � {+| »WX {+[ �FS(�@� { vNMFO�XH¨ { O�O [ yF� �ZS�r [Ls ¼`S7O \ MFOo�@¨©�@�@O�S | yH¼US�S�y�� { MFªI�@S |5s ��S7O [B� S�^�S7ª�O [ y�� | S | �
TH� { O s ~ � y��FS�^LS7vI^gM]�NMFMFO��µX { �µ�NMFMFOH^ {W{ ªWV@�zy�MFO�r [ �AM ��{ O [L| X�MFO | MFX�S7�5�t^ [ �FS7X [L{+| yF��� | �H�#���ba_,%.10
2(���w.�=¤0�0 �I»@S | � [ M \�{ �j�7P�P@¹7�

�RQ�º � � {+| »WX {+[ �FS(�@� { vNMFO�XH¨ { O�O [ yF� �ZS�r [Ls ¼`S7O \ MFOo�@¨©�@�@O�S | yH¼US�S�y�� { MFªI�@S |5s ��S7O [B� S�^�S7ª�O [ y�� | S | �
TH� { O s ~ � y��FS�^LS7vt^LM �NMFMFO��µX { �µ�NMFMFO-^ {W{ ª(V@� y�MFO�r [ �AM ��{ O [L| X�MFO | MFX�S7�5�t^ [ �FS7X [g{+| yF� ½?M���� |t[ �FS�^
�]MF� { O�X�½��H� �(¹��W�N¨S�#½w�IT�S�uGv5O [�s@\ M��t¨ �G�I¨DS7O���� �7P�P@¹7�

�RQ_h �d½ [L| S}½¤�+S | � � �FS�y�MUy�X�V s � {�� y�MFO�r�MFO�y�M�^gM��AX [g{+| �¤¨DS�y�X�MFO &Jy9X��@M�y [ yF�5¨S�#½w�j»WMF�tX�M�uUvNMFO9�7P�P@¹7�
�RQ�� �}¨DS7O�� ?�S�^ s u/S | � �9r [ M�^¤�]V@v [�| �eS |5s  { O�O [ M!�5S [ X��®T�O�S |@{ O��z¾¤V5vt^ [ V5y�~ � O { vtV5y�XF�?X�S�u%�NMFO��

MFr [Ls M | XF�?�AM | y { O�y�� [ �@�µO�M�y [ y�X�S | XF�?��MFvi�tV@vt^ [ y�� [L|@\ y��(y�X�M�u�� � | �H�#�o�oa'��$'& cY2W¯�°9�#± 2j���F<(���'$C4
2t4:698(�7 ;�'<W6}�I�tS \ M�yI� �on h7�W� �9V \ V5y�X]�7P�P�P(�

�RQ � � � M | 	 �5S { �?p { � | ¼`V@v [ S7X { � [ � � �eS |5s � | X�� {+| ��p { y�MF�t�_�/½YS7�jM�y�X�O��I~ � |�[�|@� O;S�y�X�O�V5�AX�V@O�M �'{ O
� S�V5^gX#�µX { ^LMFO�S | X}� [�s MA�ES7O�M�S ^ { �FS7X [L{+| S |ts O { V@X [L|@\ �¦½?M���� |5[ �FS�^��]MF� { O�Xd§wT � 
�T�» �9�EP@¹���¹�¹Aq5¹7�
T { u%�tV@X�MFO9»(� [ M | �AMU� [ r [ y [g{+| �(§G�jT�� � MFO�ª�M�^gMF��� �]�5O [ ^_�7P�P@¹7�

���


