
���������
	������������������������������ ��!��"$#�!%��'&��(���)�*�
	���+,�.-/�102��3	��������45!��76��8���:9;!�=<>	�?@	�A�&

BDCFEGCIH7JLKNMPOQMSRUTWV'XYV'ZN[]\^C`_IC]abJSTWRUMScedgf(hjiI[]\^ClkmC]n�JLoGK]XYT
prqtsvutwrxysvutz|{N}~q�ut�Uw��U�|�������S��w�}~qt��qt��qts

�U���U�U�U�r�y� wj����svut}���qtsvqt}��r� �I��u�� �S���r�y� ��}������ �y� �j}�}��F�
�'� � �W�F�`¡'¢e£�¤�¥�¦�¥�§�¨r©�£rªg«¬y©�®(«Q¯W®

°�±³²�´�µ�¶¸·�´

¹]º s]� �W»����¼��� � �F����sv�F� º �e�r½���w¸�W��¾�}���}'��}'�����j����s�½¿qt�À}��¸���vs]��s����e����qt��s�}'��Á ����� �v�l�W} �
}������W�7ÂÃs�� º s��F½�}3�7��q º �ysvut���r½�}¿���Uwjz�svu¼q º ��w � ½���¾�} �ÅÄU� ¾e�U��wjz����ys�w.�����j}~qtsÆut}
�7��q º �WzUs�}(�Fsv}�}(q º �Ww�Ç�È � ¾ru �j� È � xj����sN}����ysvutzU�F�Wwrqt} �r� ÈUÈ�ÉÀ��� � uts�zU����wj}(��w¸½ ��Ê È
ÉÀ�yuË�U½��F�W���Us����e����qt�Fsv}��ÅÌsÍ�j}�s�½�q º s(½���}~qË��w���s]}����W��s�}Å��Áj�Uxr�~s��vqt}Åxj���F��w���s�½3xe¾Îq º s
}~qË��qt��}~qt�F����� � �¸�WuË�W���l��»�qts�� º w��lÏe��sU� ¹]º sÎ�r��wjsv� �Wqt���Î��ut���ysvu�qt��s�}N��Á³¾e���jw�z¼}��jx�}~¾�} �
qtsv�|} º ����s'xys�svwÐ½�svut����s�½|Ñ`}��U�F��uÅ�|��qt���Uw3�����|�y�Uw�s�weqt} � ��s����e����q�¾ � s������F��}��U�F½¼��»�s�}ËÒÆ�
¹]º sÐut�WqË�Wqt���Uwb����ut�UsÐ��}Î����wj}~q�ut���vqts�½ÓÁut�U�ÔuË�U½��l�W�'��s����e����qt��s�}���ÁÃ�����'�Uxr�~s��Æqt}Î�Uw
q º s�z��W�F���vqt�e��svwrq�ut����½���}~qË�Wwj��s�} � � � Ç��r�y�ÐÁ��u¿} º �Wu�q ÑÖÕ@×¼Ø*ÙrÚ Û��r�y��Ò@�Ww¸½Ü���Uwjz
ÑÖÕ × ØÞÝrÚ Û¼���y��Ò]½���}~qË��w���s�}�������sU�
ß|àeáLâÐãgäyåSæ ç7è7é�ê�é�ë�ìeíÃîWïñðLòÆó�é�ô`ïÖõvöt÷Åø�ùWôYé�ô`ïÖù�ðbõvúrøËû�òÆ÷ÍùÆü�òÆðÜõ�ê úrötôQòÆøÆöt÷7ý(òQü�þjòÆïÖÿWöË÷
� ê újò�öËú�ü�òÆø���ïÖé�ðjô`öt÷����Ë÷����	�


�� ����������������������

� ��!#"%$'&($')*!,+-!.&(/10'2 +-��!435$768$�9:+<;=9>&-0'+($?+<;807@A9.B�&-C7!>DE!.&-!#F�!,+-!.&-)*;G@�!HFJILKM)>$7@NKJ$'B�O
+-��07&(/.P1I%B�+Q;G+M/<��07B�6=FRIS!T"S0�;G@N+-!UFV07B�+W+<�%$'+W+<�%!U/<!A"%$'&($')*!.+<!.&(/XF�!U"S!U@%FVY%&(/�+W0�@
+-��!Z9,0�&<&-!U9,+<@�!H/</[0'2E+<�%!Z$7F�0�"�+<!HFMF�;8/\+-$7@%9,!Z/-9.$76G!*0'2 07I�]�!U9:+(/5B�@%F�!U&^/\+<B%F�K�_4`�I�]�!H9:+-/
D�;G+<�WaL@�0?D�@WF�;8/\+-$7@%9,!H/ b49.68$�/</<;89U$'6dc�!U"���!U;8F�/UP�07"�!.@Q/\+-$7&�9,68B%/\+<!.&(/^ef`5g%c h:P�$'@SFi`[j�O
$�/</<0�9,;=$?+<;807@S/�bk$76G680?DA+-��!�&-0'+-$'+<;807@*9,B�&-C7!E+-0lIS!mF�!,+<!U&<)*;8@�!UF*0�@�68Kl07B�+�+-0l��!U6G;80�9,!.@N+-&<;=9
F�;=/\+-$'@S9,!U/�0'2�n7O	olaN"�9'PLD���!U&<!H$7/�pmqr$'@SFZpmq<qraL;G@�!U)>$?+<;=9�F%$?+-$k$'686G0?Ds9.07@%/\+<&-B%9:+-;G@%tl+<�%!
&-0'+($?+<;807@>9.B�&<C�!�0?C7!U&r$1D�;8F�!.&�;8@N+<!U&<C?$'6S0'2ut�$768$�9:+-0L9.!.@N+<&-;=9EF�;8/\+-$7@%9,!H/._v� ��!�)>$7;G@>"�&-07I�O
68!.)w0'2rBS/\;8@�tZ+-��!^�LK�F�&-07t�!.@XF�$?+($Z;=/m+-�%$?+�+<��!*F�;=/�+($'@%9.!U/�0'2rt7;=$'@N+[)x0�6G!H9,B�6=$'&�9,6807B%F�/
ey35zic h�$'@SFuPS9.07@%/<!U{NB�!U@�+-6GK�P�+<�%0�/<!l0'2rpmq<qfOy&-!.t�;G0�@%/UP�$'&-!lF�!,+-!.&-)x;8@�!HF42|&<0�)}+<�%!.;8&�/<;G@�O
t�6G!x��0'+5!,~�9.;�+-;G@�t�/\+-$'&(/[D���0�/<!kF�;8/\+-$7@%9,!>/-9.$'68!^;=/5"�&-07@�!^+<0�&($'@%F�0�)�$'@%Fi/\K�/\+<!.)>$'+<;=9
!U&<&-07&(/._�� ��!.&-!,2|0�&<!�P%07B%&mt70N$'6u;=/�+<0#&<!.Y%@�!1+-��!^F�;=/�+($'@%9.!^/-9.$'68!U/m0'2�K70�B�@�t>/\B%I%/\K�/\+<!U)*/
$7@%FZ+-0>9,07@S/�+-&<B%9,+ +<��!1&-0'+($?+<;807@S$'6u9,B�&-C7!5072�07B%&�35$'6=$?~�K7_



����� ���	�
������������������������ ���!��"�

#�� $�%'&)(��+*-,d�������.,0/213,���,

`�B%&�/-$')*"�68!Q;8@%9.6GB%F�!UF ��4 K�07B�@%ts`5g%c D�;G+<�6587�9;:=<?>�@ A $'@SF ��!U6G;80�9,!.@N+-&<;=9iF�;8/\O
+($'@%9.!U/�F�!,+<!U&<)*;8@�!UF5ILKCB�$7)^I�;=/re �D4�4E4 h�ILKmY%+\+<;8@�t.F5�%076807"�0?CHG /�e ��4��EI hKJML�zQg[D�;�+-�l$'6GO
680?D $'@%9.!�2|07&�!.C70�6GB�+<;807@%$7&<KxF�!.CL;=$?+<;807@S/�I%$�/\!HF*07@ 3[!U@�!.C?$'Oyt�&<0�B�">;8/<0�9(��&-07@�!H/me zW$7!UF�!U&
$7@%FJzX!.KL@�!.+ �D4E4+� h:_Z� ��!Z&($7F�;8$76�C7!.680�9,;G+<;8!U/1072 9.6GBS/�+-!.&l)*!.)kIS!U&-/lD�!U&<!>F�!.+<!.&-)*;G@%!UF
ILKX3[6GBS/\��a�0?C?$*I%$7/<!UF�0�@W"�B�I�68;=/\��!HFXF�$?+($Z$'@SFW9.$7@XIS!^2|07B�@%F�;8@X+-��!^"%$7"S!U&�ILK Nm$7/\O
+-07&-t7B�!UCA!,+4$'6y_ e ��4�4E4 h:_ � �%!W"�&-07"�!.&>)*0'+-;G0�@%/>0'219,68B%/\+<!U&-/>DE!.&-!X9,0�)x"%B�+<!HF 2|&<0�)
+-��0�/<!l072�+<��!U;G&�)x!U)^I�!.&[/�+($'&(/�2|07B%@%FX;8@�+<��!xpmqPO;O�L.Nmc�`5gQ9.$?+($'6807tWe jE$7B�)*t�$7&-FL+m!.+
$76 _!Q I�IEI h:_
RM!Z$'6=/<04BS/\!HF �E�DS 9,6=$7/-/<;89U$'6�c�!."��%!.;=F�/1D�;G+<� "�!.&-;G0�F�/UTWVYX)Z>$'@%FM��!U6G;80�9,!U@�+-&<;=9

F�;8/\+-$7@%9,!H/[9.07)*"�B�+-!UFQB%/\;8@�t +<��!x2|B�@SF�$')*!.@N+($'6GOy)*0�F�!x"S!U&<;80�FLOy68B�)*;8@�0�/<;�+�K�&-!.6=$?+-;G0�@W0'2
jE!U&-F�@%;Ga�0?CQ!,+x$'6y_ e ��4�4�� h\[^]�_a`cbedgfWh.i�@ jEAEklhnm+@oi�p�k 5�7E9!Tw;8@ $79U9,07&(F�$7@%9,!*D�;G+<�
+-��!Z"�&-0�9,!HF�B�&-!*F�!U/-9,&-;GI�!UFi+<�%!.&-!.;8@�_qL�@ !U$'&-68;G!U&l/�+($?+<;=/\+<;=9.$'6GOf"%$'&($'6868$'~W$'@%$76GK�/<;8/>e�Nm$7/\O
+-07&-t7B�!UC !.+5$76 _ ��4�4�4 h�/<��0?D�!HF�+<�S$?+[+<��!*/<$7)*"�6G!k0'2 c�!U"���!U;8F�/�D�;G+<�i/<��0�&\+-!.&["S!U&<;80�F�/
;=/5@�07+l��07)*07t�!.@�!U07B%/�;8@i+-!.&-)>/50'2 "�B�6=/<$'+<;807@M)x0�F�!>$7@%FQ)>$ KWI�!Z9,0�@N+-$')*;8@%$?+-!UFiILK
YS&-/\+\Of0?C7!U&\+-07@�!["�B�6=/<$'+<0�&-/U_;RM!lB%/<!UF4"�B�I�68;=/\��!HFQc�!."��%!.;=F�&-$�F�;8$76uC7!U6G0�9,;G+<;8!U/�$'@%F�pmqPOrO
O�L'N�c�`5gA"�&-07"�!.&^)*07+<;807@%/U_srr0�B�@�t `5g%c $'@%FA6G0�@�t'Of"S!U&<;80�F c�!."��%!.;=F�/x)*$7a7!ZB%"T$
aL;8@�!.)>$'+<;=9.$'6868K ��0�)*07t7!U@�!.0�B%/�&-!,2|!U&<!U@%9,!l/-$')*"�68!k9.07@%/<;8/\+<;8@�t>072 �ut�� $7@%F � n)Qx07I�]�!U9:+(/
D�;G+<� &($7F�;=$'6EC7!U6G0�9,;G+<;8!U/x$'@SFA"�&-07"�!.&x)*0'+<;807@S/.Pr&-!U/<"�!U9:+-;GC�!.68K7P�;8@%9,68B%F�;8@�t � Q'nQ07I�]�!U9:+(/
D�;G+<�X/<"%$79.!5C7!.680�9,;G+<;8!U/U_
RM!l"�!.&<2|07&-)*!UF�$>/\!U"%$'&($?+-!1$'@%$76GK�/<;8/�072v$ZI�6GB%!^/\B%"S!U&<t�;8$7@�+m/-$')*"�68!^9,0�@%/<;8/\+<;8@�t*0'2

��I QX/\+-$7&-/kD�;G+<� �%!.68;G0�9,!U@N+<&-;89 F�;8/\+-$7@%9,!H/l+-;G!HF +-0W+<�%!X`5g%c F�;8/\+-$7@%9,!�/<9U$'68!Qe	B[$')kI�;=/
��4�4EI h:_d� ��!m"�&-07"�!.&�)x07+<;807@%/�0'2�/<B�"S!U&<t�;8$7@N+-/r$�F�07"�+-!UFk2|&-07) +<��!�p�qPO;O�L.Nmc�`5g>9U$?+-$'O
6807tSPN$7@%F>&($7F�;=$'6SC7!U6G0�9,;G+<;8!U/�2|&-07) +<��!59.$'+-$76G0�t�/�072 jE$7&<I%;G!U&\O	jE&<0N/</-$?+r$'@SFwvd;Gt�07@QexQ I�IEI h
$7@%FqRzy�j e�B�B+{%0'+m!.+�$'6y_ ��4�4 o7h:_

jE&($'@%FJ$7@%FJj�68;G+�|Qe �D4�4ES h["�B%I�6G;=/<��!UFM+-��! F�;=/\+-$'@S9,!U/^$'@%FJ&($7F�;=$'6�C�!.680�9,;G+<;8!U/52|0�&k$
+-0'+($'6�0'20Q I�� pmq<qfOy&-!.t�;G0�@%/._-RM!5/<!.68!U9,+<!HFqQ IES 072 +<�%!U/<!�0�I�]�!U9,+-/ED�;�+-�4/<"�!U9:+-&<0N/<9.07"�;=9m0�&
"%��0'+-07)*!,+-&<;=9>F�;=/�+($'@%9.!U/5;8@�2|!.&-&<!HFi2|&<0�) +<�%!.;8&l!,~�9,;G+<;8@�tW/\+-$7&-/U_Z� ��!>&($7F�;=$'6�C�!.680L9.;�+-;G!H/
072�pmq<qfOy&-!.t�;G0�@%/�D�!U&<![F�!,+-!.&-)x;8@�!HFZ2|&-07) +<�%!lc�` e�Q�_ � Of)*)Zhr&($7F�;80^68;8@�!U/E0'2 +<��!U;G&�$7/-/<0'O
9.;8$'+<!HFW)*0768!U9.B�68$7&[9.6G0�B%F�/U_URM!*F�;8Fi@�0'+5;8@%9,68B%F�!x+<�%&<!U!xp�q\qfOf&<!Ut7;807@%/�;G@i+<�%!kYS@%$'6v68;8/\+
I�!U9U$'B%/<!r072�+<��!U;G&d68$7&<t�!�&<!H/\;=F�B%$767C�!.680L9.;�+-;G!H/u&-!.6=$?+<;8C7!r+<0m+-��!�"%&<0?CL;=/\;807@%$76?&<07+-$'+<;807@�O	9,B�&-C7!
/<0768B�+-;G0�@�_E� �%!l9.$?+($'6807t>)*!.@N+-;G0�@�!UF�$'I�0?C7!1$768/<0>t7;8C7!H/m/�+($'@%F%$'&(F#!U&<&-07&(/ 0'2v;G@SF�;GCL;=F�B%$76
F�;8/\+-$7@%9,!H/�$'@%F 6G;8@�!.Oy072�Of/<;Gt��N+ C�!.680�9,;G+<;8!U/U_
RM!�$7F�0�"�+<!HF � o I +($'@�t�!.@N+\Of"S0�;G@N+x&-$�F�;8$76�C�!.680�9,;G+<;8!U/x0'2�p�q^9,6807BSF�/k2|&<0�)}v�;=9(� !.+

$76 _ie �D4E��4 h:_�~m07+<!*+<�S$?+l"�B�I%6G;=/\�%!UFJpmq1$'@SFip�q\q5&-$�F�;=$'6vC7!U6G0�9,;G+<;8!U/^$'&-!^+-&-$�F�;�+-;G0�@%$'6868K
9.07&-&<!H9:+-!UF^2|07&v+<�%!m/\0�68$7&�)x07+<;807@x&<!U68$'+<;8C7!E+<05+-��!m/\+-$'@SF�$'&(Fk$7"S!.~x$�/</<B�)*!UF^+<0l9.07;8@%9,;=F�!
D�;G+<�k+<�%!�6G0�9.$76�/�+($'@%F�$7&-F^0'2�&<!H/�+�e	�dg�N�h:P�$'@%F^+<��!U&<!.2|07&-!�DE!�Y%&-/\+r9,0�@NC�!.&<+<!HF5+<��!U) ;8@N+<0
�%!.68;G0�9,!U@N+<&-;89[&($7F�;=$'6�C7!U6G0�9.;�+-;G!H/._



� ���H���w+�	�����
	\���-�	D����� �.�������������������������D�"���������8� ����4

� � � (u����� �w�
���s� ,0/� &L� &

RM!�B%/<!UFZ+<��!�+<!H9(��@�;={�B%!U/�0'2 )>$?~�;8)^B�)xOf6G;8a7!U6G;8��0L0�F>$'@%F#/�+($?+<;=/\+<;=9.$'6�"%$7&-$76G6=$?~Xe|;8@%9,68B%FLO
;8@�tZ;G+-/5/<;G)*"�68;�YS!UFXC�!.&(/\;807@Sh +<0 9.07)*"�B�+-!l+-��!kaL;8@�!.)>$'+<;=9l"%$7&-$7)x!.+<!U&-/m$7@%FX&-!,Y%@%!l+<�%!
F�;=/\+-$'@S9,!>/<9U$'68!U/5;8@LC70768C7!HFu_#gL!U!ZzXB�&-&-$ K e �D4E��S hm2|07&k$XF�!U/-9,&-;G"�+<;807@M0'2E+<��!>"�&-;8@%9,;8"%$'6
;=F�!U$�/m072r+<��!*/\+-$?+-;8/\+<;=9.$76�Of"%$7&-$76G6=$?~#)*!.+<��0�FWBS/\!HFX;G@Q+<��;=/["%$'"�!.&H_5� ��!l+($'@�t�!.@N+<;=$'6dC7!.O
680�9,;G+�K#0'2�$Z/\+-$7&�;8/�9,07)*"�B�+<!UF42|&-07) ;�+(/m"�&-07"�!.&�)*07+<;807@W$'@SF4F�;8/\+-$7@%9,!l$7@%F4+<��!U&<!.2|07&-!
F�!U"S!U@%F�/k07@ +-��!�$7F�0�"�+<!HFAF�;=/�+($'@%9.! /-9.$'68!7P�D��%!.&-!U$7/^&-$�F�;=$'6�C�!.680�9,;G+<;8!U/x$'&-!#F�;=/�+($'@%9.!
;8@%F�!U"S!U@%F�!.@N+H_�� ��!^F�;=/\+-$'@S9,!k/-9.$76G!52 $�9:+-07&�;=/�F�!,Y%@�!HFW$7/
!gf#"%$'&("�)(P�D���!.&-!*"%$l;8/�+<�%!
$�F�07"�+-!UF>F�;=/\+-$'@S9,!�$7@%F+"')�;8/�+<�%!�+-&<B�![F�;=/�+($'@%9.!7_v� ��!�t�;8/\+�072u+<��![)*!,+-��0�FZ9,0�@%/\;=/\+-/�0'2
&-!U9.07@%9.;G68;G@%t�+<��!�Y%!U68F�/d072�&-$�F�;8$76N$7@%F5+($'@�t�!.@N+<;=$'6NC7!U6G0�9,;G+<;8!U/�;8@l+<!U&<)>/�0'2S/<07)*!�)x0�F�!U6L0'2
+-��!�Y%!U68F*072u/<K�/�+-!.)>$?+-;89m)x07+<;807@%/�$'@%F*!U6G68;G"S/\0�;8F�$76%F�;=/�+-&<;8I�B�+-;G0�@>0'2u&-!U/<;8F�BS$'6%C�!.680�9,;G+<;8!U/U_

� ��!R&<!H/\;=F�B%$76�C7!.680�9,;G+�K 0'2i$ /�+($'&s9.$7@ I�! D�&-;G+\+<!U@ ;8@}+-��!R2|07686G0?D�;8@�t 2|07&-)^[
,.- f - $0/21 h - 1�3�4qh -65 $7)-PdD���!U&<! - $8/21k;8/l+<��!#07I%/<!.&-C7!HFQ/<"%$79.!>C7!.680�9,;G+�K�9 - 1�3�4
;=/ +<��! )*!U$7@ ��!U6G;80�9,!U@�+-&<;=9MC7!U6G0�9,;G+�Ks0'2k+<��! /-$')*"�68!M/\+<BSF�;G!HF:9 -65 $;)Z;=/4+<�%!J9.07@N+<&-;GO
I�B�+<;807@ 072435$'6=$79,+<;=9TF�;=<�!.&-!.@N+<;=$'6x&-0'+-$'+<;807@�_=Nm!U/<;8F�BS$'6*/\"%$�9,! C7!U6G0�9,;G+<;8!U/M$'&-! BS/\B�O
$76G68K $7/-/<B�)*!UF +<0 �%$ C�! $R+-��&<!U!,O	F�;8)x!U@%/<;G0�@%$'6*@�0�&<)>$'6ZF�;8/\+<&-;GI%B�+<;807@K[?>A@ ,A-CB f
@xp(D B�E�F0G0H
I J $0/21 IKEML7G0H
N hPO�@ i ,A-RQTSRJ E:L$0/U1 SV,A-XW PvD���!.&-!*+<��! )>$?+<&-;G~i0'2m9.0?C $7&<;=$'@S9,!
J $8/21 9.07@N+-$7;G@S/ +-��!V!.686G;8"%/<07;=F�$'6�C�!.680L9.;�+�K}F�;8/\+<&-;GI%B�+<;807@�Pi!.&-&<0�&-/ 0'2JF�;8/\+-$7@%9,!H/.PQ&-$'O
F�;=$'6�C�!.680�9,;G+<;8!U/*$'@%F "�&-07"�!.&*)*0'+-;G0�@ $7@%FT;G@�{SB�!.@%9.!X0'2[!.&-&<0�&-/k0'21F�;=/�+($'@%9.!U/x07@ +<�%!
/<K�/�+-!.)>$?+-;89 C�!.680L9.;�+-;G!H/._ RM! ;8@�2|!U&<&-!UF +<�%! B�@�aL@�0?D�@ "S$'&($')*!,+-!.&(/ ILK B%/<;8@�t +<�%!
)>$?~�;8)^B�)xOf6G;8a7!U6G;8��0L0�FV)*!,+<�%0LF 07&M;G@ 07+<��!U&iDE07&(F�/XILKV)*;G@%;G)*;8|.;8@�t +-��!A2|B%@%9:+-;G0�@
� vlf hZY[

\�] L
5�^_>`@ ,.-VB _�� 0W9.07)*"�B�+-!*+<��!#"%$'&($')*!,+-!.&1!U&<&-07&(/[D�!>B%/<!UFM+-��!>)*!,+-��0�F

"�&-07"�0�/<!UF#ILK#p�$ D�68!.KZ!.+�$'6y_�e �D4E��� h:_
� ��!Q/<;8)x"%6G;GY%!UF C7!.&(/<;G0�@ 0725+<��!M/�+($?+<;=/\+<;=9.$'6GOf"%$'&($'6868$'~ +<!H9(��@�;={�B%! e $�/ZB%/<!UFuP�!�_ tS_GP

ILK v�!U$�/�+k!,+x$76 _ ��4�4E� h[I%$�/\!HFi0�@A&-!U9,0�@%9,;868;G@�t�+-��!ZaL;8@�!.)>$?+-;89#"%$'&($')*!.+<!.&(/5;8@�2|!.&-&<!HF
/<!."%$7&-$'+<!U6GKM2|&-07) &($7F�;=$'6 C�!.680L9.;�+-;G!H/>$'@%FT"�&-07"�!.&*)*0'+-;G0�@%/._s� �LB%/*;G+>;8/>DE!.686�aL@�0?D�@
+-�%$?+�`�07&<+DG /�9.07@%/\+-$7@N+baT;G@�2|!U&<&-!UFl2|&<0�)V"�&<0�"S!U&v)x07+<;807@%/�;=/�)kB%9(�^68!U/-/d/\!U@%/\;G+<;8C7!�+<0�+<�%!
$�F�07"�+-!UF1F�;=/\+-$'@S9,!�/-9.$76G!�+-�%$'@^;8/ +<��!�C?$'68B�!r0'2�+-��!�/-$')*!�9.07@%/\+-$7@N+ ;G@�2|!.&-&<!HF52|&<0�) &($7F�;8$76
C�!.680L9.;�+-;G!H/._v� ��;=/ $'686G0?Dm/�@�0'+ 07@�68K*+<�%!�aL;8@�!.)>$?+-;89�"%$'&($')*!.+<!.&(/�+-0kI�!5F�!,+-!.&-)x;8@�!HFZI�B�+
$768/<0x+<��!^F�;8/\+-$7@%9,!l/-9.$76G!1072d0�I�]�!U9,+-/�B�@SF�!.&�/\+<BSF�K#+-0>IS!^&<!.Y%@�!UF�_ Rs��!U@X&<!.Y%@�;8@�t*+<�%!
F�;=/\+-$'@S9,!1/<9U$'68!5INK#&<!H9,07@S9,;86G;8@�tk+<��!1C?$'68B�!H/ 0'2�`�07&<+DG /E9.07@%/\+-$7@N+caVDE!1/\!.+d!fe � _

gm� hn( &L�./���& ,���� 1 � &L�u�.&�&L�����

vd;8&-/\+UPdD�! $'"�"�68;8!UFM+<�%!Z)>$?~�;G)kB�)xOy68;8a7!.68;8��0L0LFM)*!,+-��0�FJ+<0Q07B�&^/-$')*"�68!Z072�c�!U"���!U;8F�/
$7@%F `5g%c�_�jE!U9U$'B%/<!m+-��!�tN$'6=$79,+<0�9,!U@�+-&<;=9mF�;=/\+-$'@S9,![0'2�gLB�@Rikj[$7@%F>+-��![F�;8/\+-$7@%9,!5/<9U$'68!



��t�I ���	�
������������������������ ���!��"�

$7&<!l9.07&-&<!U68$'+<!HF#D�;G+<�W!H$79(��0'+-��!.&HP%DE!l"�!.&<2|07&-)*!UF407B�&�9,07)*"�B�+-$?+-;G0�@%/mD�;G+<��+�DE0Z)*0�/\+
9.07)*)*07@�68K $�F�07"�+<!UF C?$'68B�!U/ b6i_j f >�@ ix$'@SF � _ oxaL"�9'_ Ri!lF�!.+<!U&<)*;8@�!UF +<�%!^$'@�t�B�6=$'&
C�!.680�9,;G+�K10'2StN$'6=$79,+<;=9�&-0'+($?+<;807@l2|&<0�) /\"S$79,!EC7!U6G0�9.;�+-;G!H/�072uc�!U"���!.;=F�/�$7@%F*`5gScJ$'@%F^+<�%!.@
BS/\!HF>;�+�+<0x9,07@S/�+-&<B%9,+r+<�%!535$768$�9:+<;=9�&-0'+($?+<;807@Z9.B�&-C7!�I%$�/\!HF>07@*+-��!�&($7F�;8$76�C7!U6G0�9,;G+<;8!U/�0'2
$76G6707I�]�!H9:+-/ 9,07@S/\;=F�!.&-!UF�_ � ��!�F�;=/<"S!U&-/<;G0�@50'2N+<��!r;8@�2|!U&<&-!UF5$'IS/\0�6GB�+-!�)>$'t7@%;�+-B%F�!�;=/�!U{NB%$76
+-0���� f O+@���i k 2|07& /-$')*"�68!�0'2dc�!U"���!U;8F�/ $7@%F `5g%c $7@%F���� f O+@ m���k 2|07& /<$7)*"�6G!�0'2
I%6GB�![/\B%"S!U&<t�;8$7@�+(/._�qf+�/<��07B�6=F*I�!�@�07+<!UFx+-�%$?+�+<��!�/�+-B%F�K*0'2�+<�%!maL;G@�!U)>$?+<;=9./�$'@%F>/<"%$�9,!
F�;8/\+<&-;GI%B�+<;807@ ;G@ +-��!XF�;8/<aA072[07+<��!U&xtN$'6=$?~�;8!U/x/\��0?DE!UFA+<��!X!.~�"S0�@�!.@N+<;=$'6mF�!U9,&-!U$�/\! 0'2
/<B�&<2 $79.!�I�&-;Gt��N+<@�!H/</�$'@%F1C�!.680�9,;G+�K5F�;8/<"S!U&-/<;807@1D�;G+<�^tN$'6=$79,+<0�9,!U@�+-&<;=9rF�;=/\+-$'@S9,!�e jE0'+\+-!.)>$
��4�4ES h:_�jEB�+�+-��!1&<!H$'6�$�9.9,B%&-$�9,K>0'2�+<��!l9.07)*"�B�+-!UF4&-0'+-$'+<;807@%$76u9,B�&-C7!1$'68680?Dm/�BS/ +<0>t�!,+
&-;=F#072�+-��;8/m! <�!U9:+H_

�d$'I%6G! � 6G;=/�+(/>+-��!iF�;=/\+-$'@S9,!Q/-9.$76G!�2 $�9:+<0�&-/>2|07&#0�B�& /-$')*"�68!U/#!U/\+<;8)>$?+<!HF ILK +-��!
/\+-$'+<;=/�+-;89U$'6GOy"S$'&($'6868$'~x+-!U9(��@%;8{NB�!l$7@%F#;G+-/�/\;8)*"�6G;GY%!HF C�!.&(/\;807@ _-RM!l$'@S$'68K)|U!UF#+<��!1"%&<0�I�O
68!.) 072�/<K�/�+-!.)>$?+-;89 F�; <�!U&<!U@%9,!H/lI�!,+�DE!.!.@J+-��! F�;8/\+-$7@%9,!4/<9U$'68!*2 $79:+-07&(/lt�;GC�!.@ ILKQ+-��;=/
+�DE01)*!,+-��0�F�/._r`�@�!��LB�@%F�&<!HF*@NB%)x!U&<;=9.$76�/\;8)^B%68$'+<;807@%/v�%$ C�!m/\�%0?D�@^+-�%$?+r+-��!�F�;=/\+-$'@S9,!
/-9.$76G!52 $�9:+-07&�;=/m0�@4+<��!x$ C7!.&($'t�!�!H{NB%$'6 +<0 � 2|&-07) IS07+<�W)*!.+<��0�F�/�$'@%F ! L $'@%F ! H $'&-!9.07&-&<!U68$'+<!HF#D�;G+<��!U$�9(��0'+<�%!.&H_;Ri!k9.$'@%@�0'+�B�@%$7)^I�;8t7B%07B%/<6GK 9(��0L0�/<![I�!,+�DE!.!U@�+<��!5+�DE0
$7"�"�&-0�$�9(��!U/E+-0>+<��!kF�;8/\+-$7@%9,!k/<9U$'68!1&<!.Y%@�!.)*!U@�+H_ qf+�;8/�6G0�t7;=9.$76�+<0#$�/</<0�9,;=$?+<!5+-��!^/<��07&<+
$7@%F 6G0�@�t F�;=/�+($'@%9.!W/<9U$'68!U/*D�;G+<� ikjaf >�@ iJ$7@%F i_j�f	�+@oiiaN"�9'_ q	@ 0'+<�%!.&ZDE07&(F�/
! f O+@ X�A�
 i j f >�@oi4aL"�9#$'@%F ! f O�@ ��j�
 i j f��+@oi4aN"�9x2|07&*c�!."���!U;8F%/�1`5g%c
/-$')*"�68!�$7@%F !qf���@ O�X�
 i j f >�@ ilaN"�9[$'@%F !qf O+@ X)>�
 i j f���@ ilaL"�9m2|07&�+<��![I�68B�!
/<B�"�!.&-t7;=$'@N+-/ /-$')*"�68!7_
¹ ��x��Fs � ���Î��}~qË��w���sI}����W�FsIÁñ���vqt�Wut}Ísv}~qt�F� ��qts�½¼xe¾�q º sÃ}~qË�Wqt��}~qt������� � �¸��uË�����F�W»�qts�� º w��FÏr��s@Ñ����tÒ'�Ww¸½
xr¾�}����|�j�����¸s�½���svut}�����w�Ñ�����ÒÆ�

Õ@×�� ����� � � � ����� � � �
�r�y� ÂÃs�� º s��F½�}�� ��pjÂ pr�j�ysvutz��l�Wweqt}
ÙrÚ Û !rÚ Ý#" !rÚ $#" %�Ú !#$ !�Ú $UÙ
Ý�Ú Û !rÚ Ý'& !rÚ $UÙ %�Ú !#$ !�Ú $UÙ
svu�ut��ut} ()!rÚ !UÛ ()!rÚ !#$ ()!rÚ !�Ý ()!�Ú*%�"

� �%!M0�@�68KsDE$ K +<0 )>$?+(9(� +-��! F�;8/\+-$7@%9,!J/-9.$'68!U/ 0'2*pmq<q $'@SF /\+-$'&(/4;8/ +-0 9.07)*"%$7&<!
+-��!MY%&(/�+WF�!U&<;8C?$?+<;8C7!H/#072x$7@�t7B�6=$'&4C7!U6G0�9.;�+-;G!H/ ;8@�2|!U&<&-!UF 2|&<0�) &-$�F�;=$'61$'@%F /\"S$79,!MC7!.O
680�9,;G+<;8!U/*2|0�&>t�$�/x$7@%F /�+($'&(/.P�&<!H/\"�!U9,+<;8C7!U6GK�_sq	@T+-��!X&-!U/<B�6�+ ! f O+@ XEiW2|07&+i j f >�@oi
aL"�9J$'@%F ! f O+@ X O 2|07&Vikjlf+��@ i aL"�97_w� �%!Mt�0L0LF $'t�&<!U!.)*!.@N+�IS!.+�D�!U!.@R)x!H$'@
�%!.68;G0�9,!U@N+<&-;89QC7!.680�9,;G+�Ks9,07)*"�07@�!U@N+-/ 0'2^F�; <�!U&<!U@N+4K�07B�@�t7Oy0�I�]�!U9,+#/<$7)*"�6G!H/ $76G680?Dm/ZBS/
+-0 9,0�@%/\+<&-B%9:+X+-��!A&-0'+-$'+<;807@ 9,B%&<C�! 0?C7!.&X$ /<B-,Z9,;8!.@N+-6GKRD�;8F�! ;G@N+<!U&<C?$76^0'2*t�$768$�9:+-0'O
9.!.@N+<&-;=9 F�;8/\+-$7@%9,!H/.PUQ b � n aL"�9'P1B%/<;G@%ts&-$�F�;8$761C7!U6G0�9,;G+<;8!U/�072xI�0'+-� /�+($'&(/X$'@%FRtN$7/
e /\!U!^vd;8t%_ � P Q�h:_T� �%! &-!U/<B�6G+<;8@�ti680�9.$76 9.!.@N+<&-07;=F C�!.680L9.;�+�KA$7@%F `�0�&\+�G /x9,0�@%/\+-$'@N+ a



� ���H���w+�	�����
	\���-�	D����� �.�������������������������D�"���������8� ��t��

2 4 6 8 10 12 14
0

50

100

150

200

250

300

R

V

R
0
 = 8.5

R
0
 = 7.5

vd;Gt�B�&-! � [�� ���F�W�vqt���¼ut��qË��qt�F��w
����ut��s��|ÑÖÕ�Ò Áñ��u2q º s } º ��u�q
ÑÖÕ@×>Ø ÙeÚ Û �r�y��Ò.�Ww¸½ ���Uw�z
ÑÖÕ@× Ø Ý�Ú ÛÔ�r�y��ÒÞ½���}~qË��w���s
}����W�Fsv}

2 4 6 8 10 12 14
0

50

100

150

200

250

300

R

V

vd;Gt�B�&-! Q+[�� ���F���vqt��� ut�WqË� �
qt���Uw ����ut�Us��|ÑÖÕ�Ò>Á��u q º s
} º �Wu�qÜ½���}~qË�Wwj��s/}�������smÑÖÕÀ×mØ
ÙrÚ Û.�r�y��Ò �7��q º ¾e�U��wjz � ��x���s��vq
½j��qË�)�y�U��weqt}�Ñ��	�
� � É@� � ����
� É@��� � ����� � ÂÃs�� º s��F½�}�� ��Â �
����� � xj���jsÎ}����ysvutzU�F�Wwrqt}ËÒ

$7&<! !U{NB%$'6�+<0��+@�i_j B f @xp�O�A�� �%O B aL)>/ E:L P aWf @ ��>�@���� O�@ i B aL)>/ E:L aL"�9 EML $7@%F
� @�i_j B f @�p�p�A�� ��p B aL)*/ E:L P a f @ �ui�@ j��VO+@ A B aL)>/ E:L aL"�9 EML 2|07&�+-��!�/<��07&<+�$'@SF*6G0�@�t
F�;=/\+-$'@S9,!5/<9U$'68!7PL&<!H/\"�!U9,+<;8C7!U6GK�_-RM!19,0�)x"%B�+<!HFZ+-��!5C7!.680�9,;G+�K*!.686G;8"%/<07;=F $'~L!H/ /\!U"%$'&($?+-!.68K
2|0�&Ec�!."��%!.;=F�/�$7@%F#`5g%c�P�/<B�"�!.&-t7;=$'@N+-/�$'@%F*tN$7/me /\!U!���$7I�68!.Q7h:_ RM!�/<!.!�+-�%$?+r+-��!�$'~�;8$76
&($?+-;G0>072d+-��!xc�!U"���!.;=F�/�$'@%FQ`5g%c C�!.680L9.;�+�K !.686G;8"%/<07;=F�07I�!.K�/m9.6G0N/\!U6GK#+<0>+-��! � ;G@%F�I�68$�F
2|0�&<)kB�68$%PLD���!.&-!U$�/�2|0�& +<��!1tN$7/ � 3������L_



��t Q ���	�
������������������������ ���!��"�

¹ ��x��Fs � �ÓÉ@s������e��s�weq�ut��� ��s����e����q�¾����U�|�y��wjs�weqt}¿��wj½���s����e����qQ¾�s��������j}����l½^��»�sv}¿Á��u¼q º s�¾e�U��wjz
�Uxr�~s��vqÀ}t���|����s�Ñ�� � �j»���wjzÐ�¸�WuË�W�|svqtsvut}ËÒÆ�

��� � ��� � ��� � � � × � 	 × � 
 × � �
���|}�� � �r�|}�� � ���|}�� � �r�|}�� � �r�|}�� � �r�|}�� �

ÂÃs�� º s��F½�}�� ��p�Â %��Ú �! ÙrÚ Û'$ ÙeÚ ÛUÛ
svu�ut�Wut} ( %�Ú Ù#$ ()!�Ú &�% �

p����ysvutzU�F�Wwrqt} % &�Ú*%�Ù % !rÚ !#! ÛeÚ*%�
svu�ut�Wut} ()!rÚ Û % (��rÚ*%�� � � $�Ú*%�Ù � %��rÚ $UÝ �ÀÙrÚ ��Û
ÉÀ��� "�Ú Ù % ÙrÚ*%�$ ÛrÚ !
svu�ut�Wut} ()!rÚ "�! !�Ú $� �
ÉÀ� "�Ú "�! "�Ú !UÛ ÛrÚ !
svu�ut�Wut} � ()!�Ú '& � ()!�Ú &UÝ ()!rÚ Ù�Ý �

\��UV��ÃM���OQh��(dgh¸oÞh��³R�T

¹]º sÐ�Ã��ut���]��}Î}����j�y��u�qts�½Üxe¾�q º s � �j}�}��F�Ww��j���jwj½j�Wqt����wÜÁ��u��]�W}���� � sv}�s��Wut� º Ñ`zWuË��weqt}Îw��U}��
È � � È � � È���È ���e� È�È � È � � � ��Ä È�Ç �Î��� � È � � ����Ä Ç �r� È � � È � � � �UÈ Ä � � È � � È � � � ��� ���r� ��wj½�È � � È � � È�� Ê���� Ò
��w¸½¼q º sNÂÃ�U��wj�����jÁ��uÃq º sÀp��j���y��u�qÍ��Á"!Ss��U½��Fw�z¿p�����s�weqt���¸�Àpr� º �e�U��}@Ñ`zWuË��weqÃw����'È�È � ��Ê � � ��� ��� ÒÆ�

a/h�#�hjceh��$��h¸T

�]�Wutx��FsÆu � �Íut�U}�}t�Wq �L� � � �³��zU�Uw ��% � �y� ÈUÈ�È � {'&�{Îp � Ç �r�L�e� �
�]�����|z��WuË½rq � É¿� � �@svq�qtx¸��utw � ÂÀ� � Ì ��s���s�w �¸� � �¸� È�ÈUÈ � {(&�{@p � Ç)� �L�UÊe�
�ÃsvuË½�w�������� � !'� *¿� �,+ ��-v¾e��������� � �Ð� + � � �Î���¼x���} � {3� .�� �S����� � � {À}~q�ut��wP�,!Psvq�q�� �U�e�yÄ��UÄ
�Ã��q�qts�� � �j� � �P���U����� {'&�{ ���UÊr�P� �
�(uË��wj½�/�� � �(�F��q0- � !Í� �g���U����� {'&�{ ���UÊr� � �
�����Ðxj��} � {¿� .�� �P���U� È � pr�W�y�j{À}~q�ut��wP�1!Psvq�q�� � � �L��� Ç
�����Ðxj��} � {¿� .�� �P���U�U�r� {N}~q�ut�UwP�,!PsÆq�q�� ��Êr�2�
�Î�13j��q �j� � � �³��zU��w ��% � �¸� sv¾�}�}��Uwjw���svu � *¿� �P���U��Êe� {(&�{@p ��� Ç �L� � �
�js���}~q �¸� � ��% ��wrq � �Ã� � Ì º ��qts����e�Æ� �,% � �S�����UÄr�S� * � {Îp ����Ä�� !SÇ �
�³�F� º �¸� � � �Ã����q0- � !Í� � peqË�Wut� � {¿� {¿� �S����ÄU��� {À�,/ � Ç �e�L���U�
ÉÎ���7��sv¾ � py� !Í� � /�s54yutsv¾�} � Ì � É¿� � �]��utwjs�} � ����� � ¹ � /�� � !Í��Ì.�Ww �L����Ä � � {À�,/ � È �r� � � �
. º �U�����y�W� �,% � *¿� �P���UÄ È � pr�W�y�j{À}~q�ut��wP� � Ç �2�
� ��s�½�svu'�Ã� �y� sv¾�wjsvq � � � �g���U�r�U� {'&�{Îp ÄU�r� Ç Êe�
� ��u�uË��¾ � ÂÀ� {3� �g����ÄU�r��+ s��vqt��ut�F�W�³{À}~q�ut���|svq�u�¾ÜÑÖ{¿��ÉÀ�F��z�svu � �(ut��}~qt���Ò
� �W}~qt��utzU��s�� � {3� pL� � � ����} º ������� � � � + � � �����Ðxj��} � {¿� .�� ��6 ��xy������qt}��r��� º �y� � + � �P�����U��� {À}~q�ut��wP�

!PsÆq�q�� ��Êr�LÊW��Ê
¹]º s�É@� %$% { � Â ��p��Ww¸½ ¹87 ÂÃÉ �2Â]��qË�����Uz��js�} � � ��ut���ys���wÓp��¸�W��s3{Àz�s�wj�Æ¾ �y���U���r� � p�{ p % �
��� ÈUÈ


