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gÈG90;PR:<2=-�Ö�KH-�/1:JgÈG90;PR:<2=-�S3o�S3/;GIP)<Ò/1O8GR�w6#KH03ÚlS3u8:<-)S?7IKH-Õe�G`u8KH01KHLJL<G9L]à���� *�ä@2H0?K\-5Ê
/;:<u#KH0;KHL<LJGIL�à�����Ø�äY�]:J/;OÕ0;G9L�K\/;:JFHG`2=03e8:J/1KHLÌKH-8NH68L�KH0@PR2=PRGI-�/168P à �ÏäjÛ���� ��������Û
� �	à��A*�ä���h��@KH-84�����à��A*�äC�@hV�#( ¬ Ow68S?/;O8GRL<2q��Ê.L+o5:J-8NÐ-82=-)G9/Ò�]:+/1O������Ø^KH-84
�����ØÑL<GIKH48S�/12E ��� � ØF- h Û)/;O8GXu8S3GI68482HS;7�K\L�KH0]-82=-)G9/�Û):<-879L<6848:J-8NÒ/;O8Gp+tÛV8�Û=��KH-84
����PRGIS32=-8SI( ¬ O8GÑ-)2=-8G9/×�]:J/;O�����èØµKH-)4���&�ç*ÑL<GIKH48S]/125������·* -V- Û�/;O8GÒFHGI79/;2=0
PRGIS32=-8SIÛ�:<-)7IL<6)48:<-8N�/;O8Gb�#Û.87��Û; èK\-84�¡�PRGIS32=-8SI( ¬ O8GR7I2=PÑe):<-#K\/;:<2=-����� *`KH-84
��¢�ç*ÒL<GIKH48S]/12R/1O803GIGÒ-)2=-8G9/;SJ<�S37�KHL<KH0Òàf������èØ�hVhÅäjÛ�K�Z5:�K\LMFHGI7j/12=0Ñàf������ç*£hVhÅä
KH-)4v/;GI-8S32=0Òà$;���¤��B�hVhÅä[(

¥ S3:<-8Nº/1O8GÕ0;68LJGISvgÈ2=0^4)G9/1G90;PR:<-8:J-8N¦ ��� gÈ2=0^KºgÈG90;PR:<2=-�ÊøKH-�/1:+gÈGI03P`:J2=- S3o�S3/;GIPfÛ
79GI03/1KH:<-§ ��� 792=PÑe8:J-#K\/;:<2=-8SÑKH0;GÐ-82\/µK\L<L<2q�ÔGI4�gÈ2=0 Ü�ÝÜ S¸o5S¸/1G9P`S`KH-84Æ/1O8G9S;Gv:<-)7IL<6)48G
 ��� �çØF-V-MÛMØ h -MÛt*�- h Û�B h -ÅÛ©¨�¨�¨ (��56)7kO�792=PÑe8:J-#K\/1:J2=-8SiKH0;Gp03G9gÈGI030;G94l/;2^K\SµÁ��5Ã�	%¾��
�w6#KH-�/;68Pç-w68PÑe�GI0;S9(n,.-848G9GI4�Û�/1O#K�/ÌS;687kO`7I2=PÑe):<-#K\/;:<2=-)S��EG90;G|-82H/Ì:J-8:J/;:�KHLJLJo@2=e8S3GI0¸F=GI4
N�K�FHGA790;G948GI-879G?/;2Ó/;O8G@�w6#KH0;ÚÐPR2�48GIL%(

Í�:JN=680;Gf')(+*�S3O82q�]S�2=680R7I6)0;0;G9-�/ÐÚw-82q�]L<GI4)N=G�2HgY7I2=-�F=G9-�/1:<2H-#KHL ÜÞÝÜ S3/1K\/1G9SI( ¬ O8GG[Z8K\79/µKHS;S32579:�K\/;:<2=-Æ2HgiKH-º2=e8S;G903FHGI4 PRGIS;2H-º�]:+/1OKlu#K\03/1:J7I68L<KH0 ÜÞÝÜ S3/1K\/1Gv�]:J/;O8:<-ºK-82H-8G9/R48G9u�G9-848Sµ2H-ÇK©N=2�254Æ68-)48GI03S3/kK\-848:<-)NÕ2Hg|/1O8GÐF\KH03:<2=68SÓ48G97�K�oÆPR2548G9SÓ2Hg×/;O8G
PRGIS32=-�KHSA�EG9L<LÔKHSA:J/1SAP`KHS;S9Û��]:<4)/;O�KH-)4Õu80325486)79/1:J2=-Õ7kO8KH01KH7j/1G90;:<S¸/1:J7ISI(^Í�:JN=680;GR')(+*
KHLJS;2ÆS;O)2��]Sv/1O)GlG[Z5u�G979/1G94�01K\-8N=G´2Hg?PµKHS3S;G9SvgÈ2H0fNHL<68G9e#KHL<LJSIÛ]O�o�e80;:J4>PRGIS32=-8S^KH-84
PRGIS32=-5Ê.PRGIS32=-vP`2HL<GI7968L�K\0ES3/1K\/1G9SI( ¬ O8GIS3GA�]:JL<L�e�G@48G9S;7I03:<e�GI4^:<-ÐPR2=0;GX48Gj/kKH:JL�e�GIL<2q�@(

¬ O8Gv01K\-8N=GÐ2Hg×PµK\S;S;G9SÓ2Hg×/;O8GÐÚw-82q�]-Ç792=-�F=GI-�/;:<2=-#K\LQP`G9S;2=-Æ-82=-)G9/1SRKH-)4Æ/;O8GI:J0
0;KH48:�K\L�G[Z57I:J/1K\/1:J2=-8SÏGjZ�/1G9-84�gÈ0;2HP·/;O8G1+�PµKHS3SE68u`/12pKHe�2=6)/�B5(Crdr�gtsª��«[3�(tÍ�:JN=6803Gi')(CB
S3O82q�]SÓ/;O8GÐS;u�GI7j/10368P�2Hg ÜÞÝÜ S3/1K\/1G9Sp:<-�PR2=0;G`48G9/1KH:<LÔ:<-879L<684):<-8N�0;KH48:<KHLÔG[Z57I:J/1K\/1:J2=-8S9(¬ O8G90;GÓ:<SYKHL<S32Ð-82q�ô7ILJG�KH0iG9F�:<48G9-87IGÓ/1O8K\/Y/1O)GR2He8S;G903F=G94ÕPRGIS32=-´S;u�GI79/;0;68P	:<-879L<6848G9S
S¸/kK\/;GISµ�]O8:J7kO}7�K\-8-82H/µe�G©K\7I7I2HP`PR2548K\/1G94º�]:+/1O8:J-/1O)G�-#KH:+F=G��w6#K\0;ÚÆP`2�48G9Lâ(>Í!2H0
G[Z8K\P`u8LJGHÛÏ/1O8G90;G^KH0;G^K\/RL<GIKHS3/R_8F=G^S;7IKHL�KH0ÓS¸/kK\/;GISµ03GIu�2=03/;GI4º�]:J/1OºP`KHS;S3GISRe�G9L<2q� B
r�gtsª��«[3�( ¬ O8GIS3GHÛ�K\L<2=-8NQ�]:+/1OA:<-848:J7�K\/;:<2=-)S�2Hg8G[Z52H/1:J70����RS3:<N=O�/;:<-8N=SÅ�]:JL<L=e�GÌ48:<S37I68S3S;GI4
e�GILJ2��@(
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The L = 0 boxes include 

2 nonets each and all others 

include 4 nonets each

1.0

1.5

2.0

2.5

3.0
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K*K

KK

ρρ/ωω

Threshold positions are

shown for the 

molecular states

m
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s
s
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e
V
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2
)

Í�:JN=6803G]')(J*�<�� L<G9FHGIL!48:<KHN=01K\P�S;O)2��]:J-8NA7I2=-�F=G9-�/1:<2H-#KHL�-82=-8Gj/1SÔKH-84µG[Z5u�G979/1G94�P`KHS;S3GIS
2Hg�N=LJ68GIe8KHL<LJSIÛ�Owo�e803:<48S|KH-)4fPR2=LJGI7I6)L�KH0Ï/1O803GIS;O)2=L<48S9( ¬ O8GXF=GI0¸/1:J7�KHLÅK�Z):JSQ:<S�:J-Ð68-8:+/1SQ2Hg
r�gtsª��« 3 (ÌÍ#2=0Ï/1O8G ÜÞÝÜ e�2�Z)G9S�/1O8G@�´0;GjgÈGI03S�/12Ñ/1O)GXKH-8N=6)L�KH0ÔP`2=PRGI-�/;68P e�G9/.�ÔGIG9-f/;O8G
�w6#KH03ÚwSEKH-)4`GIKH7kO¤ ��� 03G9gÈG90;SÌ/12AKA-)2=-8G9/Ï2HgÞP`G9S;2=-)SI(¬|2H/1G|KHLJS;2X/1O#K�/ÔG[Z52H/1:J7p ��� ÛHÖ
Ø h - ÛÞ* - h Û8B h - ÖR25797I680E2=-8LJoRK\P`2=-)N?/1O)GYO�o5e)0;:<4)SÔgÈ2=0Ï/1O8GY0;KH-8N=G×2HgÅP`KHS;S3GIS�S3O82q�]-�(



ìní|îYïiðhñÌòôówõ}ö�ì�÷øñÌùÓð�÷øúh÷jìÎû?üÌîYý�ö ~

Í�:JN=6803Gp')(CB�< ¬ O8G ÜÞÝÜ S;u�GI7j/10;6)P 2HgES¸/kK\/;GIS9( ¬ O8GRKHS;S3:<N=-8PRGI-�/;SX2HgÔ/;O8GÓL<:JN=O�/Y7I2HL<2=03GI4
S¸/kK\/;GISXKH03GÒS3u�G97I68L<K\/1:+F=GHÛ��]O8:<LJGA/;O8GÑG9P`u)/.ofe�2�Z)G9S@KH0;G?P`:JS;S3:<-8NRS3/1K\/1G9SI( ¬ O8GÒ2=0;e8:+/kKHL
KH-)N=68L�K\0ÅP`2=PRGI-�/;68P�2Hg�/1O8GÏ-82=-)G9/h:<SMu8L<2\/;/1G94?2H-A/;O8GtF=GI0¸/1:J7�KHL�K�Z5:<S9Û��]O):<L<Gt/;O8Gt/12q�EG90;S
2Hgh01K\48:�KHL�GjZ57I:+/kK\/;:<2=-)S]KH0;G@S;O)2��]-�KHL<2H-8NÑ/1O8G@O82H0;:<�92=-�/kKHL�K�Z5:<SI(
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�v k� ®¯|I¨�¦`£©«Iª z±°^ª×«9¤.{?¤n«I¦R£7�²{Ñ£©§ ª|¦R£5³l£*zH� zX£�¤
¬ O8G(��/kK\-84#KH034�´^2�48GIL�2HgtG9L<GIPRGI-�/1KH03ovu#K\03/1:J7ILJGIS|:<-879L<6848G9SiG9L<GI7j/1032��ÔG�K\Úv/;O8GI2H03o�KH-84
á@D�ãÑÛw/1O8GXL<K\/;/;GI0Ï48GIS37I0;:Je8:<-)NÑ/1O8GYS¸/1032=-8Np:<-�/;GI01K\79/1:J2=-8SEKHP`2H-8N?/;O8GY�w6#KH03Ú�S]K\-84ÐN=L<6�Ê
2=-)SI(���/ÓS3O82=03/Ó4):<S3/1KH-879GISÒÖ�/1O8GÐ03GIN=:JP`G�2\giK\S3o�P`u5/12H/;:<7µgÈ03GIGI4)2=P¶Ö�u�GI03/;680;e8K\/1:+F=G
/;GI7kO8-8:J�w68GIS?KH0;GRKHu)u8L<:J7�KHe8LJGpKH-84�á@D�ã 4)GIS;790;:Je�G9SAO):<N=O´GI-)GI0;N\o´GjZ5u�G90;:JP`G9-w/1KHLtu8O8G[Ê
-82HP`G9-#K�KH-84z4#K\/1K�e�2H/;Oz��68KHL<:+/kK\/;:JF=G9LJoKH-84z�w6#KH-�/;:J/kK�/1:JFHGIL+o=(���/vL<KH0;NHG�48:<S¸/kKH-)7IG
S37�KHLJGIS]Ö�/1O8GA7I2H-)_#-8G9P`G9-w/Y0;GINH:<PRGYÖ�/1O8G?S;:+/16#K\/;:<2=-f:<S]g�KH0]48:+æÞG90;GI-�/I(1�|GI03G?/1O)GÒS;6)7jÊ
79GIS;S¸gÈ68L#7�K\L<7I6)L�K\/;:<2=-#K\Lw/;GI7kO8-):<�w68GISÌ2Hg!/;O8GQu�G903/;680;e#K�/1:JFHGQ0;G9N=:<PRGE7IKH-8-82H/Ìe�GQ68S3GI4�(�y�G
PÑ6)S3/A0;G9LJo�2H-l_#03S3/¸Ê.u803:<-879:<u8LJGISYL<K\/;/;:<7IGpáAD�ã 7�KHLJ7I68L<K\/1:J2=-8SY2H0AáAD�ã×Êê:<-8S3u8:<03GI4©PR254�Ê
G9L<SI( ¬ O8GI03G×O#K\SÏe�GIG9-`S3:<N=-):J_#7IKH-�/t/1O8G92=0;Gj/1:<7IKHL#G9æ�2=0¸/Ô:J-p/1O8:JSÌKH0;GIKA03GI7IG9-�/1LJoRK\-84ÓP`2=03G
u8032=N=03GIS;SÌ7IKH-`e�G]GjZ5u�GI79/;GI4`:<-p/1O8G]-8GIKH0tgÈ6)/16)0;GHÛwG9S;u�GI7I:<KHL<L+oÑK\SÏPÒ68LJ/;:+Êê/;GI0;K�'#2=uÑL<K\/;/;:<79G
á@D�ãè7IGI-�/;GI0;S×7I2=PRGX:<-�/;2R2Hu�G901K\/;:<2=-�(

distance

distance

fo
rc
e

fo
rc
e
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constant

QED

QCD

Í�:JN=6803GÓ')(C'�<ÑÍ�:JGIL<4´LJ:<-8G9S?K\S;S;2�7I:<K\/1G94l�]:+/1Ol/1O8GRGILJGI79/;0;:J7�KHLngÈ2=037IGRe�Gj/.�EG9GI-�/.�Ô2�G9L<GI7[Ê
/;0;:<7IKHL<L+oµ7kO8KH0;N=G94�u#K\03/1:J7ILJGIS?àÈ/;2=u!äQKH-84f/1O8GA7I2=030;G9S;u�2=-848:J-8N`4)GIu�GI-848G9-87IGÒ2Hg�gÈ2=037IGA2=-
/;O8G?4):<S3/1KH-879GAe�G9/.�ÔGIG9-�/1O8GA7kO#KH03N=GIS×KH-84f/1O8G@_#G9L<4fL<:<-)GIS|KHS;S32579:�K\/;GI4v�]:J/;Of/;O8G?792=L<2H0
gÈ2=037IGAàÈe�2H/3/12=Pµähe�G9/.�ÔGIG9-`/.�Ô2?�w6#KH03ÚwSEKH-)4Ó/;O8G]7I2=030;G9S;u�2=-848:J-8N@48GIu�GI-84)GI-879Gi2Hg�gÈ2=0;79G
2=-v48:JS3/1KH-87IG\(

¥ -)48GI03S3/kK\-848:<-)N�7I2H-)_#-8G9P`G9-w/Ò:<-Õá@D�ã 0;G9�w68:<03GIS?K^48Gj/kKH:JL<GI4´68-)48GI03S3/kK\-848:<-)N�2Hg
/;O8GX0;2=LJGi2Hg�N=LJ682=-8S9(Ìá@D�ã�:JSE48:JS3/;:<-87j/�gÈ0;2=P�áXmÌãè:J-�/1O#K�/�/1O8GYgÈ2H0;7IGi7�KH030;:<G90;S�2\g�/;O8G
gÈ2=03P`G90YàÈN=L<6)2=-8Skät7�K\0;03o`7I2HL<2=0Ï7kO#KH03N=Gi�]O8G90;G�K\SEgÈ2=0Ô/;O8GYL<K\/;/;GI0Ì/1O8G×u8O82H/;2=-8SQKH03GiG9L<GI7[Ê
/;0;:<7IKHL<L+oÒ-)GI6)/;01KHL%(��iSÏ:<LJL<68S¸/10;K\/1G94p:<-RÍ�:<NH680;G]')(V')Û=/;O8G|gÈ2H0;7IG]e�G9/.�ÔGIG9-µ/.�E2?GILJGI79/;0;:J7�KHLJLJo
7kO#K\0;N=G94�u#K\03/1:J7ILJGISYg�KHLJL<Si2\æÆL<:<Ú\GÒ/1O)GR:J-�F=GI03S;GRS;�w6#KH03G`2\gÔ/;O8GÓ48:<S¸/kKH-879GÓe�Gj/.�EG9GI-�/;O8G
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7kO#K\0;N=G9SI( ¬ O8G�-w68PÑe�GI0?2Hg�_#G9L<4ÕLJ:<-8G9S?:J-�/1GI03S;G979/1:J-8N�Kf68-8:+/ÑKH03G�KfP`:J4)��K�ole�G9/.�ÔGIGI-
/;O8G?7kO8KH0;N=G9SYKH-)4�u�GI0;u�GI-)48:<7968L�KH0Q/;2`/1O)G?LJ:<-8GX792=-8-8G979/1:J-8Nµ/;O8GIP��Ô2=68LJ4�48G97I0;GIKHS;GÑKHS
/;O8G?:J-�F=GI03S;G?S;�w6#KH03GÒ2Hgh/1O8GA48:<S¸/kKH-)7IGAe�Gj/.�EG9GI-�/1O)G?7kO#K\0;N=G9SI(Q,.-�792=-�/10;KHS3/IÛ�/;O8G?792=L<2H0
_#G9L<4fL<:J-8GISQe�G9/.�ÔGIG9-©Kp��68KH0;ÚvKH-)4�KH-^KH-�/1: Ê.�w6#KH03Ú�482Ó-82H/]_#LJLMKHL<L�2HgnS3u#KH79GÒKHS]:J-v/;O8G
7IKHS;GQ�]:J/;OpGILJGI79/;0;:J7�KHL57kO#KH0;NHGISI(©�|K\/;O8GI0n/;O8G�_#GILJ4ÓL<:<-)GIS�gÈ2=03Pµ'#6�ZÑ/16)e�G9SI(t� 68-8:+/ÌKH03G�K
u8L<KH7IG94´P`:J4)��K�o^e�Gj/.�EG9GI-l/1O8Gp�w6#KH03ÚwS?K\-84´u�G90;u�GI-848:J7I68L<KH0i/;2v/;O8GpL<:J-8GÑ792=-8-8G979/1:J-8N
/;O8GIPT:<-�/;GI0;79GIu)/;SXK`792=-8S¸/kKH-�/Y-w68PÒe�G90i2Hgn_8GIL<4^L<:J-8GIS9Û�:J-848GIu�GI-)48GI-�/Y2\gn/1O8G?48:<S¸/kKH-)7IG
e�G9/.�ÔGIG9-�/1O8G@�w6#KH03ÚwSI( ¬ O8:JS]L<G�K\48SQ/12`KR792=-8S3/1KH-�/]gÈ2=0;79G?e�G9/.�ÔGIG9-�/1O8G@�w6#KH03ÚwS]ÖÐKH-84
KpL�K\0;N=GYgÈ2=037IGAK\/Q/;O#K\/�Û#G9�w6#KHLÅ/12RKHe�2=6)/A*qUpPRG9/103:<7Y/;2=-8SI( ¬ O8GAu�2H/1G9-w/;:�KHL�KHS;S32579:�K\/;GI4
�]:+/1OÐ/1O8:JS]7I2=-8S¸/kKH-�/|gÈ2=0;79G@:<S]L<:J-8G�KH0�KH-84fN=0;2q�]S]�]:J/1Of:<-)7I0;GIKHS;:J-8NÓ48:<S¸/kKH-)7IGH(Ï,ê/]/kKHÚ\GIS
:J-)_#-8:+/1GvGI-8G90;NHoº/12�S;G9u#KH01K�/1G^/;O8G��w6#K\0;ÚwSµ/12�:<-)_8-8:J/.oºKH-)4/1Ow68S9Û]��68KHL<:+/kK\/;:JF=G9LJo�K\/
LJG�KHS¸/�Û)/;O8:<S]KH797I2=6)-w/;S|gÈ2H0Q7I2=-)_8-8GIPRGI-�/�(

�MK\/;/;:<79GÏáAD�ãÆ7�K\L<7I6)L�K\/;:<2=-8SÞS;68u8u�2=0¸/�/;O8:<SÅ-)2H/1:J2=-X2Hg�/1O8GtgÈ2=03PµK\/;:<2=-i2Hg8K`'#6�ZX/168e�G
e�G9/.�ÔGIG9-v/;O8Gi�w6#K\0;ÚRKH-84ÐK\-w/;:+Êê��68KH0;Ú!(tÍ�:JN=6803Gi')(cbÒS3O82q�]SE/1O)GiGI-)GI0;N\oµ48G9-8S;:+/.oR:<-`/;O8G
792=L<2=0Ì_#G9L<4�e�G9/.�ÔGIG9-�KÒ�w6#K\0;Ú`KH-84ÐKH-�KH-�/1:+Êê�w6#KH0;ÚÓ:J-ÐKÒPRGIS;2H-µ�]:J/;OÐKÒS;G9u#KH0;K\/1:J2=-�2Hg
*@¶CB,·�g£¸�2,¹;( ¬ O8GÓ48GI-8S3:J/.o©u�G�K\Ú�SAK\/i/1O8Gpu�2=S;:+/1:J2=-8SY2HgÌ/;O8Gp�w6#KH0;ÚwSAKH-84´:JSX7I2=-)_8-8GI4
/;2ÕK´/168e�G^e�G9/.�ÔGIG9-}/1O8G^�w6#KH0;ÚwS9( ¬ O):<SR7�KHLJ7I68L<K\/1:J2=-�:<SÓgÈ2=0ÓO8G�K�Fwo��68KH0;ÚwSµ:J-º/;O8G
�w68G9-87kO8GI4ºKHu)u80;2�Z5:<P`K\/1:J2=-�(ÐÍh:<N=6803GR')(Vb�KHL<S32�S3O82q�]SÒ/1O8G`7I2=030;G9S;u�2=-848:J-8N�u�2H/1G9-�/1:�K\L
e�G9/.�ÔGIG9-R/;O8G��w6#KH03Ú�S9( ¬ O8G�N=032=68-84pS¸/kK\/;G�u�2H/1G9-w/;:�KHL5O#KHStK?*t��¸|48GIu�GI-84)GI-879GiK\/�S;P`KHL<L
48:JS3/1KH-87IG9S|KH-84f:<SQL<:J-8G�K\0EgÈ2=0QL�K\0;N=GY4):<S3/1KH-879GISI(

¬ O8:JSn-82H/;:<2=-Ñ2\g�/;O8GEgÈ2=03PµK�/1:<2H-Ò2Hg�'#65ZÒ/168e�GISh��KHSn_80;S3/Ì:J-�/10;2�486879GI4p:J-Ñ/1O8GY*�a�xHØ)ÙcS
e�o6ºÏ2H:<7kO8:J0;2o¬×KHPÑe86�» *J¼�/12pG[Z5u8L�KH:J-�/1O8GX2He8S;G903F=G94^LJ:<-8GIKH0`�]GINHN=GY/10;K�³3GI7j/12=03:<GISÔÖR/;O8G
LJ:<-8GIKH0Ó48GIu�GI-84)GI-879G©2HgXP`KHS;SRS;�w6#KH03GI4�Û02 3 ÛQ2HgYO#KH48032=-8Sµ2H-/1O)GI:<0RS;u):<-�Ûp�( ¬ O8:JS
LJ:<-8GIKH0]48GIu�GI-84)GI-879Gp0;GIS368LJ/;Si:+gt2=-8GÒKHS;S368P`G9Si/1O8K\/iP`KHS3S;L<G9S;SY�w6#K\0;ÚwSXKH03G?/1:JGI4f/12`/;O8G
G9-848S@2HgEKf03GIL�K�/1:JF�:JS3/1:J7ÒS¸/10;:J-8N��]:J/;O�792=-8S¸/kKH-�/APµK\S;SRà�G9-8GI03NHo)ä@u�GI0XLJGI-8N\/1O©�]:J/;O´/;O8G
S¸o5S¸/1G9P 032H/kK�/1:<-)N´KHe�2H6)/R:J/1Sp79GI-�/1G90I( ¬ O)G^LJ:<-8GIKH0(2,3`FHGI03S;68S5 48G9u�G9-848G9-87IG^2=-8LJo
KH03:<S3GIS×�]O)GI-©/1O8GÒPµKHS3Si48G9-8S;:+/.o�u�GI0×L<GI-)NH/1O�:JSi792=-8S3/1KH-�/�Û��]O8:J7kO©:<S×GI�w68:JF\KHLJGI-�/i/;2ÐK
LJ:<-8GIKH0�u�2H/1G9-w/;:�KHL%(

yz:J/;O8:<-`/1O8:JSQu8:<7j/16803GHÛ)792=-�F=G9-w/;:<2=-8KHLÅP`G9S;2=-)S]KH0;:JS;Gi�]O8G9-f/;O8Gp'#65Zµ/168e�GX:<SE:<-Ð:J/;S
N=032=68-84fS3/1K\/1G\(Em�Z57I:+/kK\/;:<2=-)SQ2Hgh/;O8G9'#65ZÐ/;68e�G@LJG�KH4v/12ÓO�o�e80;:J4^PRGIS32=-8S]/1O#K\/]G[Z5O8:<e8:+/
e�2H/1Ov/1O)G?�w6#KH03ÚfKH-84�NHL<682=-):<7X48G9N=0;G9GISi2\g�gÈ0;G9GI482HP^( ¬ O)GA_#03S3/iGjZ57I:+/1GI4^S3/1K\/1GA2Hg�/;O8G
'#6�Z�/;68e�GÒ:<SYKµ/;01KH-)S3F=G90;S3GRG[Z57I:J/1K\/1:J2=-�( ¬ O8G('#65Z^/168e�GHÛÞ2=0iS¸/10;:J-8N8Û�S;u8:J-8SY7ILJ257kÚ��]:JS;G
2=0`7I2=6)-w/;GI0øÊ.7ILJ257kÚ��]:JS;G©KH032=68-84}/;O8G ÜÞÝÜ LJ:<-8GfL<GIKH48:J-8N�/;2�/.�E2�48G9N=GI-)GI01K�/1G©S3/1K\/1G9SRÖ48G9N=GI-)GI01K�/1GAS;:<-)7IG@/1O8GAGI-8G90;NHovS3O82=68LJ4^-)2H/|48GIu�GI-84^2=-^�]O):<7kOv��K�ov/1O8G9'#65Zv/;68e�GA:JS
S3u8:<-8-):<-8N8(´�MK\/3/1:J7IGvá@D�ãTKH-84�'#6�Z�/16)e�G�PR2�48GILJSÑe�2\/1O�:J-848:<7IK\/1G`/1O#K\/Ò/1O8G�LJ2q�EG9S3/
G[Z)79:J/;GI4E'#65Z`/16)e�G×O#KHS/5��*o»VB5Û)'5Û5b�¼â( ¬ O8GXL<:J-8G�KH0Ì792=PÑe8:J-#K\/1:J2=-8SÏ2HgÅ/1O)Gi7ILJ257kÚ��]:JS;G
2=0�7I2=68-�/;GI0¸Êê7ILJ257kÚ��]:<S3G]0;2H/1K\/1:J2=-8SnK\0;G�G9:<N=G9-8S3/1K\/1G9SÏ2\g�u8KH0;:+/.oÑKH-)4R7kO8KH0;N=GQ792=-�³368N=K\/1:J2=-
LJG�KH48:J-8NQ/12|/.�E2Yu�2=S3S;:<e):<L<:+/1:JGISÞgÈ2=0Å/;O8GÔG[Z57I:J/;GI4d'865ZA/168e�G�<© ��� � *�- h 2=0© ��� � * h -Å(
�56)u8u�2HS;Gp�EGRS3/1KH03/X�]:+/1O©/1O)G Ü�ÝÜ :J-´/;O8G6�¦� ØvKH-84��½� Ølà�2H0(;���¢�·Ø - h�Ö�/;O8G
+�2=0±8´ä]792=-)_#NH6801K\/;:<2=-Þ(QDE2=PÑe):<-8:J-8NÑ/1O8:JS|�]:+/1O�;���5��* - hl2H0�����*��*�h - 2Hg�/;O8G
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Í�:JN=6803GY')(cb=<|à�LJG9g�/käÏ�ÎL�K�/;/1:J7IGYáAD�ãÎ7IKHL<7968L�K\/;:<2=-`2HgM/1O8GiGI-8G90;NHoÐ4)GI-8S3:J/.o�:J-�/1O8GX792=L<2H0
_#G9L<4Óe�G9/.�ÔGIGI-µKX��68KH0;ÚpK\-84RKH-RKH-�/1:+Êê�w6#KH0;Ú!( ¬ O8G]48GI-8S3:J/.opu�G�K\Ú�SÏK\/t/;O8GQu�2=S;:+/1:<2H-8Sn2Hg
/;O8GE�w6#KH03ÚwSnKH-84Ò:<S�7I2=-)_8-8GI4Ò/;2YK×/;68e�GÔe�G9/.�ÔGIG9-Ó/;O8GE�w6#K\0;ÚwSI( ¬ O):<S�7�KHLJ7I68L<K\/1:J2=-@:<SMgÈ2=0
O8GIK�F�o��w6#KH0;ÚwSY:J-�/1O)GÑ�w68GI-87kO)GI4�KHu8u8032qZ5:JPµK\/;:<2=-Þ(ÑàÈ0;:<NHOw/kä ¬ O)GÑ7I2=030;G9S;u�2=-848:J-8NÐu�2�Ê
/;GI-�/1:<KHLÞe�G9/.�ÔGIG9-^/1O)GX��68KH0;ÚwSI( ¬ O8G@N=032=68-84ÐS¸/kK\/;GAu�2H/;GI-�/1:<KHLÞO#K\S]K�*t��¸Ò4)GIu�GI-848G9-87IG
K\/]S3PµK\L<LÞ4):<S3/1KH-879GIS×KH-84v:<SQLJ:<-8GIKH0EgÈ2=0QL<KH0;N=GX4):<S3/1KH-879GISI(



ìní|îYïiðhñÌòôówõ}ö�ì�÷øñÌùÓð�÷øúh÷jìÎû?üÌîYý�ö *�B
G[Z)79:J/;GI4�'#65ZÕ/168e�G�03GIS;6)LJ/1SÒ:<-�O�o�e80;:J4�P`G9S;2=-)SÒ�]:J/;O�;���¦� *�hVh}2=06����¾� * -V- (
¬ O8G9S;G�KH0;G´-82H-5Ê.G[Z)2\/1:<7©�w6#K\-w/;68P -w68PÑe�GI0;S9( ,êgøÛ×O82q�EGjF=G90IÛX�EGlS3/1KH03/v�]:+/1O ÜÞÝÜ :<-/;O8G*�¿� *^KH-84&�À�¶ØÇà�2=0U;���l� * -V- ÖÕ/1O)G^F=G979/;2=0µu8O)2H/12=-#äp792=-)_#NH6801K\/;:<2=-ÞÛ
/;O8GÑ0;G9S;68L+/1:J-8NÐO�o5e)0;:<4©PRGIS32=-´7�KH-©O8KqFHG,;�����À»cØ�ÁI*@Á[B�¼Âh - gÈ2=0i/;O8Gd'#6�Z©/168e�GÒ�]:+/1O
����5��* - hlKH-84�;���5�Ã»cØ�Á�*@Á[B�¼ - h�gÈ2=0�/1O)G�'#6�Zv/168e�GA�]:+/1O7;���5��*�h - (ÏyÕGA-82H/;G
/;O#K\/Ó2Hg×/1O8G9S;GfS;:+Z�u�2HS;S;:Je8L<G*���� 792=PÑe8:J-#K\/;:<2=-8S9Ût/1O803GIGfKH0;GvG[Z)2\/1:<7�<*;����� Ø@h - Û
����5��* - h´KH-)4�;���¤��B�h - ( ¬ O8G9S;G?S3/kK�/1GIS]�]:<LJL�-82H/|PR:+Zµ�]:J/1O ÜÞÝÜ KH-84v/1Ow68S|O#K�F=G68-):<�w68G@S;:JN=-#K\/;680;G9SI(

´^G9S;2=-u80;2�48687j/1:<2H-�u80;2�7IG9GI48SÓ�]:J/;OK\-K\-º:J-87I2HP`:J-8N�u8032=e�Gv:J-w/;GI0;KH79/;:<-8N��]:+/1O
/;O8G|/1KH0;NHG9/Ïu#KH0¸/1:<79L<G]KH-)4µ2=-8G|0;G9S;68L+/Ï2Hg�/1O)G×S37�K\/3/1GI03:<-8NA7�K\-µe�G|/;O8G×G[Z57I:J/1K\/1:J2=-Ó2HgÞ/;O8G
'#6�Z©/168e�GH(R,êgÏ/1O8GÓu8032=e�GÓ:JS@K ÜÞÝÜ :<-Ä�Å� ØfKH-84��Å�·Ølà"+2=098´äjÛMu803254)6879/;:<2=-´2Hg
G[Z)2\/1:<7AO�o�e80;:J48S|�]:JL<LÅ-82\/ie�GAg�K�FH2=0;G94�(|ËE6)/×:Jg�/;O8G ÜÞÝÜ u8032=e�GAO#KHS1�N�ÎØµKH-84*�¢�ç*HÛ
gÈ2=0QG[Z)KHP`u)L<G@Kpu8O82H/;2=-�Û#2=-)GAG[Z5u�G979/1S|GjZ52H/;:<7@O�o�e80;:J48SQ/12Óe�G@u803254)687IG94^03G�KH48:JLJoH(

Í�:J-#KHL<L+oÕ�ÔG©7I2=-)S;:<4)GI0`/;O8G�G[Z5u�G979/1G94zPµKHS3S;G9SµgÈ2=0µO�o�e803:<4}PRGIS32=-8SI( yÕG^�E2=6)L<4
G[Z)u�GI7j/`/;O8GÐP`KHS;SÓ48:+æÞG90;GI-)7IGve�Gj/.�EG9GI-Ç/;O8GÐN=032=68-84ºS3/1K\/1G�à�792=-�F=G9-w/;:<2=-8KHL�äÒPRGIS32=-8S
KH-)4^O�o�e80;:J4^PRGIS32=-8SQ/12Re�GANH:JF=G9-vewoÐ/;O8G@L<GjF=GILMS3u#KH7I:J-8NÓe�Gj/.�EG9GI-�/;O8GAN=0;2=6)-84vS3/kK�/1G
2HgÞ/1O8G0'#65ZR/16)e�GiKH-84`/;O8G×_80;S3/EGjZ57I:+/1G94µ/10;KH-8S3FHGI03S;GYPR254)GiKH-)4`/1O8K\/E:JSÔS3:<PRu8LJoÑN=:JFHGI-
e�o�+Æ��¸Y�]O8G90;Gp¸@:JSÌ/;O8Gi�w6#K\0;ÚÓS;G9u#KH01K�/1:<2H-�(�yzO8G9-µ/10;KH-8S;L<K\/1G94`/;2ÑKHu8u)0;2=u803:�K\/;G]68-8:J/;S
/;O8:<SQ792=0;03GIS;u�2=-84)S|/;2`K\e�2=65/@*dr�gtsª��«[3�(

,.-µ/;O8:<SÌ48:JS;7I6)S;S;:J2=-µ/;O8G×PR2H/;:<2=-Ó2Hg�/;O8Gi�w6#K\0;ÚwSÔ�EKHSE:JN=-82=03GI4�Ûwe865/E�ÔGiÚw-82q� gÈ0;2=P
N=G9-8GI0;KHLQu803:<-879:<u8LJGISU»cr�¼Q/1O8K\/RKH-ºKHu8u8032�Z):JPµK�/1:<2H-�/1O#K\/Ó:JN=-82=03GISÑ/;O8Gv:<PRu#KH79/Ñ2Hg×/;O8G
'#6�ZÓ/168e�G×G[Z57I:J/1K\/1:J2=-`KH-84µ�w6#K\0;ÚpPR2H/1:J2=-Ó2=-µGIKH7kOµ2H/;O8GI0ÏS;G9GIPRSÔ/;2A�Ô2=0;ÚÓ�w68:+/1GQ�EG9L<L%(

�v �Ç ÈÊÉ7�.zX¥uy�{?¤t«9¦`£ ¦bË½}b|�¨�¦R£©«�ª�z1°^ª×«j¤u{?¤n«I¦R£7�

ÌfÍ Î1Í�Ï ÐÅÑ�ÒpÓÆÔpÕ©Ñ�Ñ�Ö
�MK\/3/1:<79G]á@D�ã 7�KHLJ7I68L<K\/1:J2=-8S�:J-848:J7�K\/;GÔ/1O8K\/ÌL<:JN=O�/1GIS¸/tN=LJ68GIe#K\L<L�:<StKYS37�KHL<KH0��]:J/;OÓKXPµKHS3S
:J-µ/1O8GX0;KH-8N=GYgÈ032=P *@¶ r?/;2Ð*@¶Cx(rRgts$��« 3 » U)Û!x�Û8~)Û)a�¼â(t,.-)48GIG94f/;O8GI03GX:<S�GjF5:J48GI-)7IGXgÈ0;2=P
/;O8G@DE03o�S¸/kKHLÅËEKH0;03GIL�G[Z)u�GI03:<PRGI-�/�Û��]O8:<7kOvS¸/16848:JGI4 ÝX@X K\-8-8:<O):<L�K�/1:<2H-8SÏK\/|D�m©�1¬AÛ)/1O8K\/
/;O8GH·t×�à¸*�rHØHØ�äÌ:JSEK?L<G�K\48:<-8NA7�K\-848:<48K\/1G|gÈ2=0EK?N=L<68G9e#KHLJL.» *qØ�Û�*=*Z¼â( ¬ O)GI0;G@K\0;GHÛ�O82q�ÔG9F=G90IÛ
:J-848:<7IK\/1:J2=-8SÅ/1O8K\/n/1O):<S�S¸/kK\/;G�:<Sh-82H/nKiu86803G�N=L<6)GIe#KHLJLwe86)/t:JS�PR:+Z5GI4Ò�]:+/1OÑ792=-�F=G9-w/;:<2=-8KHL
ÜÞÝÜ » *�B�¼%( ¬ O8G90;G|KH03G]KHL<S32YS3/;0;2=-8N@:J-848:<7IK\/1:J2=-8SM/1O#K�/t/1O8GQS37�KHL<KH0nPRGIS;2H-pS;GI7j/12=0Ì792=-�/kKH:J-8S
2=-)G×2=0ÏPR2=0;G]N=LJ68GIe#K\L<L<SÌS3:<-879G|/;O8GI03GYKH03G×S3G9F=G901KHL�P`2H0;G|2=e8S;G903FHGI4ÐS3/1K\/1G9SÔ/;O#KH-µ7IKH-�e�G
KH797I2=PRPR254#K�/1GI4f:<-v/1O)GÒS;:JP`u)L<G ÜÞÝÜ PR2�48GIL%(f�×2q�ÔG9F=G90IÛ�/1O8G?68-8:<�w68G?:<48G9-�/1:J_87�K\/;:<2=-v2Hg
KvN=L<6)GIe#KHLJL�:JSAG[Z)KH7IG90;e#K\/;GI4�e�o©/;O8GÓu�2=S3S;:Je8:<LJ:J/.o^2Hg�PR:+Z5:<-)N��]:J/1O ÜÞÝÜ (`�MK\/;/;:<79Gµá@D�ã:J-848:<7IK\/1G9SiKR0;:J7kO�S;u�GI7j/10;6)P�2HgnN=L<68G9e#KHLJL<SIÛ!K\L<LÅ�]:J/;O�-82=-�Ê.GjZ52H/;:<7?��68KH-�/168P -w68PÑe�GI0;S9Û
gÈ032=Pß*@¶Cr`/12^B�¶CrEr�gtsª��« 3 ( ¬ O8GÓLJ:<N=O�/1G9S3/XNHL<68G9e#KHL<L��]:J/;OlG[Z52H/1:J7p��68KH-�/168P�-w68PÒe�G90;S
:JSQu80;G948:<7j/1GI4v/12ÓO#K�FHGb����5�>B�h - KH-84v/12ÓO#K�F=G?KRP`KHS3SQ2Hg�bbr�gtsª��«[3d»cU�¼%(
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Í�:JN=6803GÇ')(Cr�<·�i797IG9u)/kKH-)7IGz7I2=030;G979/1G94çG9æ�GI7j/1:JFHG PµK\S;SÕ4):<S3/;0;:Je86)/1:J2=-8S´gÈ2=0�/;O8Gèà�K�ä
+Øh�+ - + - 792=PÑe8:J-#K\/1:J2=-`KH-84là�e#ä�+Øh�+ - 792=PÑe8:J-#K\/;:<2=-�àÈ/.�Ô2RG9-�/10;:JGIS�u�GI0EG9F=G9-�/[äEgÈ0;2=P
mÌ~�r=BU» *q'�¼%(

ÌfÍ Î1Í�Ù Ú)Û1ÜÝVÞCßáà`â/Ôpã�ÞCäæå�ÓØÖ�Ü$çpÖ
�|g�/1GI0YKHe�2H6)/i/.�Ô2Ð48GI7IKH48G9SA2\gÌGjZ5u�G90;:JP`G9-w/1KHL�S3G�KH037kO8GISX/;O8GI03GÑO#K�F=GÓe�GIGI-©03GIu�2=03/;SY2Hg
G[Z)u�GI03:<PRGI-�/kK\L82=e8S3GI03F\K\/;:<2=-)SÏ2\gÞS¸/kK\/;GISt�]:J/;ORG[Z52H/1:J7p;���¤��* - hÐe�op/1O8G]ËÔ0;2�2=ÚwO#K�F=GI-
mÌ~�r=BÑ792=L<L<KHe�2H01K\/;:<2=-R:<-,+.- X :J-w/;GI0;KH79/;:<2=-8S�K\/@*q~�rRgts$��«�(ÏdX-)GX2Hgh/;O8GIS3G@O#KHS|KpPµKHS3S
2HgÌà¸*�rHaH'©è�~ h=34é-�ê�ë äªìÅgts$��« 3 KH-84µ�]:J4)/1O`2HgÏà¸*�U=~©èÕBHØ h�� í ×- � 3 ä$ì½gtsª��« 3 KH-84`48GI7IKqo�S�:J-�/12
� × + - » *q'�¼%(

¬ O8:JSXS3/kK�/1Gp��K\SA2He8S;G903F=G94Õ:J-�/1O8Gp03G�KH7j/1:<2H-�+ - XÄî +Øh�+ - + - X K\/@KÐe�G�KHP�P`2�Ê
PRGI-�/16)P 2\gt*q~(r�gtsª��«�(n,.-ÐÍh:<N=6803Gi'5( r5Ûw/1O)GYKH797IGIu5/kKH-879GjÊê7I2=030;GI7j/1G94Õà�K�F=GI0;KHN=GXK\7I7IG9u5Ê
/1KH-87IGR��K\SÓB=r@vÓäA4):<S3/;0;:Je86)/1:J2=-8S@2HgQ/;O8G6+Øh�+ - + - K\-84�+Øh�+ - G9æ�GI7j/1:JFHG�P`KHS;S3GISpKH03G
S3O82q�]-�( ¬ O)GÐu�2=S3:J/;:<2=-8S?2HgQ�ÔGIL<L Ê.G9S3/kK\e8L<:JS;O8G94�P`G9S;2=-�S¸/kK\/;GISÓKH03G�S;O)2��]-ÞÛÔ:J-87ILJ6848:<-)N
/;O8G/ï � àø*�BHU=Ø�ä[Û��]O8:<7kO`4825G9SE-82\/ES3O82q�z68uÐKHSÔK?u8032=PR:<-8G9-w/Ïu�G�KHÚÓ:J-R/;O8Gi2qF=G901KHLJL!PµKHS3S48:JS3/;0;:<e)6)/1:J2=-�( ¬ O)Gµu#KH0¸/1:<KHLn��K�FHGÐKH-#KHL+o�S;:<Sµà%sny©�YäAu�GI0¸gÈ2=0;PRGI4�2=-�/;O8GIS3Gµ4#K\/1K�KHSøÊ
S368P`G9SAKH-Æ¾<ÂqÃH¼��H½pÀµÃI¿�ÁjÿnÖ©KÐu#KH03GI-�/A48GI7IKqo�:J-8Nv:<-�/12fKE+;+ºS3/1K\/1GRKH-84�KH-´68-8u8KH:<03GI4
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2=03e8:J/1KHLnK\-8N=68L<KH0iPR2=PRGI-�/168P�:<SY�9GI032�à �½�·Ø�äiK\-84©/1O8Go'#65Z�/168e�Gp7I2=-)-8GI7j/1:<-)Nv/;O8G
�w6#KH03ÚwSX:<Si:J-�:J/;SYN=032=68-84©S¸/kK\/;GH(@Í�:JN=680;GÒ')(Va�:<L<LJ68S3/;01K\/;GIS]/1O8GÒ48:Jæ�GI03GI-879GISXe�G9/.�ÔGIGI-�K
+´u8032=e�GXKH-84fK � u80;2=e�GH(t,êgM/;O8GXS;7IK\/;/;GI0;:J-8Np0;G9S;68L+/1S�:J-ÐGjZ57I:+/kK\/;:<2=-µ2HgM/1O8G/'865Z�/;68e�G\Û
2=-)GÑGjZ5u�GI79/;S@GjZ52H/1:J7pO�o5e)0;:<4©PRGIS32=-8SY/;2Ðe�GpS368u8u803GIS;S3GI4�:<-5+ÞÊê:<-84)687IG94©:<-�/1G901KH7j/1:<2H-8S
KH-)4fG9-8O#KH-)7IGI4�:<-Ðu8O82\/12=u803254)6879/;:<2=-�(

DE68030;GI-�/Au8O8G9-82=PRGI-82HL<2=NHo�KHL<S32ÐS;68u)u�2=0¸/1SX/1O)Gp-82H/1:J2=-�/1O8K\/@u8O82H/;2=-8S@S;O)2=68L<4´e�G
PR2=0;G©GjæÞG979/;:JF=GlK\/vu)0;2�48687I:J-8NÆGjZ52H/;:<7´O�o5e)0;:<4)S�»cB5*=ÛQB=B�¼%(·Í�:<N=6)0;G´')(+*qØ�S;O82q�]S^KH-
G9S3/1:JPµK�/1Gi2\g�/;O8GXu8O82\/12=u803254)6879/;:<2=-�790;2=S3S]S;GI7j/1:J2=-8SQK\/Q~orRgts gÈ2=0Ô/1O8G9ï 3 àø*q'�BHØ�äÔKH-84/;O8GvGjZ52H/1:J7,+ � à¸*qUHØ=Ø�ä,»cB=B�¼%( ¬ O)GfPR2�48GILQ68S3GIS`KHSÓ:<-8u)6)/p/1O8Gv0;K\/1:J2©2Hg/+ � àø*qU=Ø=Ø=ä?/12ï 3 àø*q'�BHØ�ä]KHS×2=e8S;G903FHGI4´:<-^mÌ~�r=B5( ¬ O8GÑPR254)GILM:<S|7I2=PRu#KH03GI4f�]:J/1O�u8O82H/;2=u80;2�48687j/1:J2=-2Hgt/;O8Goï 3 à¸*�'�BHØ�ä]K\/@rEr�gts`(iyzO)GI0;GIKHSX:<-�mÏ~=r=B5Û��]:+/1O©KL+�e�GIKHP^Û�/1O8GR+ � à¸*qU=ØHØ�ä]:JSu803254)687IG94ÑK\/�KHe�2=6)/�r@v�2Hg5/1O8GÏ01K\/;GÏgÈ2H0Qï 3 àø*q'�BHØ�ä[Û�:<-Au8O82H/;2=u80;2�48687j/1:J2=-A/;O8GÏ01K\/;GISMgÈ2=0+ � àø*qU=Ø=Ø�ä�KH0;GEGjZ5u�G979/;GI4Ó/12Ye�GQ7I2=PRu#KH0;KHe8LJGÔgÈ2=0�/1O#K\/n2Hg!/1O8Gfï 3 àø*q'�BHØ�ä[(h,.-p/;O8G�7�K\S;GQ2Hg/;O8G×:J-87I:J48GI-�/©+tÛw/1O8G0+ � à¸*�U=Ø=Ø�ä�:JSÏu)0;2�48687IG94�e�ob�ÑGjZ57kO#KH-)N=GYKH-)4`/1O)G×S368u8u803GIS;S3:<2=-�K\/
FHGI03ofLJ2���Ê�� ���w486)GA/;2µKH-)N=68L�K\0QP`2=PRGI-�/;68P Ö�S;u8:J-�ØR:<-fKH-84^S;u8:J-�*A2=6)/�Öv4)GI7I03G�KHS3GIS
/;O8G@7I0;2HS;S|S;GI7j/1:J2=-�( ¬ O):<S]:<SQ/12Óe�G?792=PRu#KH0;G94f/;2`u)O82H/12Hu80;2�48687j/1:<2H-f2\gh/;O8G�+ � àø*qU=Ø=Ø=ä�]:+/1O�+}GjZ57kO#KH-8NHG��]O8GI03Gµ/1O8G90;G�:JSÒ-82^S;68u)u80;G9S;S;:J2=-ºK\/AF=GI0¸o�LJ2���Ê�� ����S;:J-87IG`-82q� �ÔG
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Í�:JN=6803GY')(Va�<|à�LJG9g�/käÌyz:J/;OvKd+´u80;2He�GY/;O8GX:<-8792=PR:<-8N?��68KH0;ÚwS]O#K�F=G��ö� ØpKH-84¤����Ø5(
¬ O8G?GjZ57I:+/1G945'#65Zf/16)e�G@gÈ0;2=P�/;O8GAS;7�K�/;/1G90;:J-8Nµ03GIS;6)LJ/1S×:<-fO�o5e)0;:<4�P`G9S;2=-8S]�]:J/;O�-82H-5Ê
G[Z)2\/1:<7p�w6#K\-w/;68P�-w68PÑe�GI03SI(^à�03:<N=O�/kä|yz:J/;O´Kvu)O82H/12H-�u8032=e�GÑ/1O8GÓ:<-)7I2=PR:<-8N`�w6#KH0;ÚwS
O#K�FHGE����ØfKH-84��Å��*H(`yzO8G9-Õ/1O8G�'#65Z´/;68e�G`:JSAG[Z57I:J/;GI4�ÛhO�o5e)0;:<4�P`G9S;2=-)SA�]:+/1O
G[Z)2\/1:<7X�w6#K\-w/;68P�-w68PÑe�GI03SiKH03GXu�2HS;S;:Je8L<G\(

O#K�FHGÒS;u):<-Õ*?:<-^KH-84^S;u8:J-Õ*A2=6)/�(]Í#680¸/1O8G90;PR2=0;GX/;O8G��)���ß7I2H68u8L<:J-8NRK\/|/1O8GAe#KH0¸o=2=-
FHGI03/;GjZ�:<-�/;O8GÒ:J-87I:J48GI-�//+Æ7IKHS;GÒ:<SiLJ2q�EG90ie�o©K`g�K\79/12H0i2HgÌb�792=PRu#KH0;G94�/12`/1O8G	�U+
�
:J-v/;O8G@u8O82H/;2=u80325486)79/1:J2=-Ð7�K\S;GH(

¬ 2 6)-848GI03S;792=0;G�/1O)G�48:Jæ�GI03GI-879GIS´e�Gj/.�EG9GI- GjZ5:<S¸/1:<-)N u8O82H/;2=u80;2�48687j/1:J2=-èKH-84�+
u803254)6879/;:<2=-�ÛÏ/1O8Gf7I2H0;0;G9S;u�2=-848:J-8NÕL<KH0;NHGIS3/R4#K�/kK´S;G9/;Sµ2=-Ç'�+>u80;2�48687j/1:<2H-ÇKH03G^792=PpÊ
u#K\0;GI4�:<-l/1O8G`u8L<2H/;S@2Hg]Í�:JN=680;GR')(+*=*=( ¬ O)G�'�+ÇPµKHS3S?S3u�G979/;0;68P gÈ0;2=P�/;O8GR0;G�K\79/1:J2=-
+.- XEî + h +.-=+.- X K\/�*q~HrRgts$��«tgÈ0;2=P mÌ~�r=BYK\/nËE0;2�2=ÚwO#K�F=G9-`:JS�S;O)2��]-Þ(t�iL<S32YS;O)2��]-
:JSi/1O8GR'�+ºP`KHS;SXS3u�G979/;0;68P�gÈ032=P�/;O8Gp0;GIKH79/;:<2=- ��XÄî +Øh�+ih�+ - õ K\/p*�a)r�gts�gÈ0;2=P
�)�Å�|Di(#y�G?-82\/1GX/1O8GAL�K\0;N=GX48:+æÞG90;G9-87IGA:<-fS3/1K\/1:JS3/1:J7IS]e�G9/.�ÔGIGI-^/1O8G@/.�E2µKH-84v�EGÒKHL<S32
-82\/1GX/1O8G@48:+æÞG90;G9-87IG9S|:J-Ð/1O8G@S3/;0;687j/16803G?2\gh/;O8G@S;u�GI79/;01K)(

ÌfÍ4ü`Í�Ù ��ÒpãVãVÓQçªÝ�þHàpÜ©Ý�Ü$þpãVÜ±ä9Òpß�Ý=ÞCÜªç�äHÕ.Ý�Õ

¬ KHe8L<Gi')(+*i:<SÔKÒu#K\03/1:<KHL#7I2HP`u8:JL�K\/;:<2=-Ó2Hg�Ú�-)2��]-Ðu)O82H/12Hu80;2�48687j/1:<2H-µ7I032=S;SES;GI7j/1:J2=-8S
KH-)4l/;O8G`-w68PÒe�G90;SA2HgEGjF=G9-w/;SÒgÈ0;2HP	/1O8GÓG[Z):JS3/;:<-8NfGjZ5u�GI0;:JP`G9-�/1SI( ¬ O8GÓ/.o�u8:<7IKHLÌ7I0;2HS;S
S3GI79/;:<2=-)SY01KH-)N=G?gÈ032=P�2HgÌ2=0348GI0iØ�¶J*
��e�68u�/12µ2Hgt2=0348GI0Ñ*�Ø�ÞeÞÛ��]:+/1O^P`2=S¸/YPRG�KHS3680;G[Ê
PRGI-�/1SÒ:<-�F=2=L+F�:<-8N�0;K\/1O)GI0pS;P`KHLJLÔ-w68PÑe�GI03Sp2Hg]G9FHGI-�/1S9ÛÔ/.o�u8:J7�KHLJLJol2=-�/1O)GÐ2=0;48G90Ñ2Hg×K
gÈGj��/1O)2=68S1K\-84�( ¬ O8GÓGjZ�/1KH-�/?48K\/kK�gÈ0;2HP	u8O82\/12=u803254)6879/;:<2=-lKH03GÑg�KH0Y/12�2ÐP`GIKHN=G90Y/12
u�GI0¸gÈ2=0;P /1O8G@KH-8KHLJo�S;:JSQ-8GI79GIS3S1KH0¸oÐ/12Ó68-#KHPÒe8:<N=6)2=68S;L+oµ:J48GI-�/;:Jg�o�NHL<682=-):<7iG[Z57I:J/1K\/1:J2=-8S9(
Í#2=0YG[Z)KHP`u)L<GHÛ�K\g�/1G90X2=-8GÑo=GIKH0X2HgÏL<2q� :<-�/1G9-8S;:+/.o�0368-8-8:J-8NvK\/p*qØ�ë@u)O82H/12H-8S��\S3GI7\ÛM/;O8G
o�:<G9L<4v2Hg.ï 3 à¸*q'�B\Ø�äÔ:<-©®`¯w°M±8²��]:<LJLÞe�G@_)F=GA2=0;48G90;S|2HghPµKHNH-8:J/;6848GXN=03G�K\/;GI0�/1O8KH-f/;O8G
S;KHP`GÐ792=L<LJGI7j/1GI4Æ:J-�/1O8G¤�)�Å�|D u)O82H/12Hu80;2�48687j/1:<2H-ºG[Z5u�G90;:<PRGI-�/I( ¬ O8GÐo5:JGILJ4�2Hg×/;O8G
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Í�:JN=6803Gi')(+*qØ�<�mtS3/1:JPµK�/1GISÏ2HgÅ/;O8Giu8O)2H/12=u)0;2�486879/;:<2=-`7I032=S;S�S3GI7j/1:<2H-8SÔgÈ2=0$ï 3 à¸*q'=BHØ�äÌKH-84/;O8GYGjZ52H/;:<7±+ � à¸*qU=ØHØ�äÏK�/Q~(r�gts e#KHS3GI4Ð2=-vK?u8O8GI-)2=P`G9-82=LJ2=N=:<7IKHL!KH-#K\LJo�S;:JSE48G9S;7I03:<e�GI4
:J-�»VBHBt¼%( ¬ O8GXP`2�48G9L�68S3GIS]KHSE:<-8u865/E/1O)GY01K\/;:<2?2Hgi+ � à¸*qUHØ=Ø�än/12�ï 3 à¸*�'�BHØ�äÏKHS�2=e8S3GI0¸F=GI4:J-ÇmÌ~�r=B�( ¬ O8G�PR2�48GIL]:<SÓ792=P`u8KH0;G94�]:J/;Ou)O82H/12Hu80;2�48687j/1:<2H-Ç2Hg×/1O8G5ï 3 à¸*q'�B\Ø�äpK\/ror�gts`(
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ò�������������� ��� r�gts �Çà �Þe!ä ñ"!��#�$� % ò&�#'øõ
��XLî X + h +.- a�¶C' '�rHØHØ »VBH'�¼
��XLî X + h +.- *qa�¶C' BHØ=a=ØH~ »VB\b�¼
��XLî X +ih�+ - +
( BF¶C~ B5*�r\a »VBH'�¼
��XLî X +ih�+ - +
( b�¶ x *qU=ØHU »VBH'�¼
��XLî X + h +.-V+ ( a�¶C' *=*qa=r »VBH'�¼
��XLî X + h +.-V+ ( b=¶ x�Ö)r�¶V~ *q'�¶Cr±è *@¶ r)�+* '=Ø=Ø5* »VB=rt¼
��XLî X + h + - + ( U�¶C~qÖ5~�¶CB *=*@¶V~1è *@¶ B)�+* x=BHa=x »VB=rt¼
��XLî õ +Øh�+Øh�+ - b=¶ x�Ö)r�¶V~ b=¶VU1è *@¶Vb�+* *�x=B\' »VB=rt¼
��XLî õ +Øh�+Øh�+ - U�¶C~qÖ5~�¶CB b=¶VØ1è *@¶ B)�+* b=b�Ø5* »VB=rt¼
��XLî õ +Øh�+Øh�+ - *qU�¶CrqÖ)BHØ '�xH~5* »VBHU�¼
��XLî X +ih�+ - +
( BHØqÖ)xHØ *�bwBH'HU »VB=xt¼
��XLî X +ih�+ - +Øh�+ - b�Ö5U b=¶VØ1èØ�¶ r)�+* ,�'='=Ø »VBH~�¼
��XLî X +ih�+ - +Øh�+ - U�Ö5~ b=¶V~1èØ�¶ r)�+* ,�bwxHØ »VBH~�¼
��XLî X + h +.-V+ h +.- ~qÖ�*�B b=¶Cr±èØ�¶CU-�+* ,�bwxHØ »VBH~�¼
��XLî X +ih�+ - +Øh�+ - *�B�Ö�*q~ b=¶cb/èØ�¶CU-�+* ,�'=~=Ø »VBH~�¼
��XLî X +ih�+ - +Øh�+ - *�r�Ö)BHØ UHb�UH~ »VBHa�¼
��XLî X +ih�+ - +
(�+
( BHØqÖ)xHØ ~)*qØHØ »c'=Ø�¼
��XLî X +ih�+Øh�+ - + - +
( *qa�¶ r B=r=r\' »c')*Z¼
��XLî . hVh +.-=+ h +.- b�Ö5U *@¶CU=r±èØ�¶ B)�+* ,ÎBHØ=Ø »VBH~�¼
��XLî . hVh + - + h + - U�Ö5~ *@¶V~1èØ�¶ B)�+* ,ÎBHØ=Ø »VBH~�¼
��XLî . hVh�+ - +Øh�+ - ~qÖ�*�B *@¶+*ªèØ�¶ B)�+* ,ÎBHØ=Ø »VBH~�¼
��XLî . hVh�+ - +Øh�+ - *�B�Ö�*q~ *@¶J*qr±èØ�¶ B)�+* ,ÎBHØ=Ø »VBH~�¼
��XLî X   b=¶ x�Ö)r�¶V~ B�¶V'1èØ�¶Vb�+* />*qU=Ø=Ø »VB=rt¼
��XLî X   U�¶C~qÖ5~�¶CB B�¶VØ1èØ�¶C'-�+* />*�BHØ=Ø »VB=rt¼
��XLî X   b�¶ x '�¶VØ1èØ�¶C'-�+* *q'�r�b »VBH'�¼
��XLî X   a�¶C' *@¶Va1èØ�¶C'-�+* *q'�xHx »VBH'�¼
��XLî X ¡ b�¶ x Ø�¶cb8*�è}Ø�¶VØ=a-�+* *q'=U »VBH'�¼
��XLî X ¡ a�¶C' Ø�¶Cr=rfè}Ø�¶VØ�x)�+* B=B\b »VBH'�¼
��XLî õ ï h3 b=¶ x�Ö)r�¶V~ *@¶Cx±èØ�¶Ca-�+* »VB=rt¼
��XLî õ ï h3 U�¶C~qÖ5~�¶CB Ø�¶Va1èØ�¶Ca-�+* »VB=rt¼
��XLî õ ï h3 *qa�¶ r Ø�¶CBHa0è}Ø�¶VØ=U-�+* ,�*qØ=Ø »VBHU�¼

¬ KHe8LJG@')(J*�<t�ÎS1KHPRu8L<GX2\g�PRG�KHS3680;G94^u)O82H/12Hu80;2�48687j/1:<2H-Ð7I0;2HS;S|S;GI7j/1:J2=-8SQgÈ0;2=P S;GjF=GI0;KHL
03G9gÈGI03GI-879GIS9(ª¬|2H/1GX/1O)GAS3PµK\L<LÞ-w68PÒe�G90;S|2Hg�GjF=G9-w/;Si:J-^K\-wo�N=:JFHGI-f7kO#KH-8-8G9Lâ(
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Í�:JN=6803GX')(+*=*@<|à�LJG9g�/kä ¬ O8G?'�+lPµKHS3SQS;u�GI7j/10;6)P�gÈ0;2=P /1O8G@0;GIKH79/;:<2=-,+ - X,î +Øh�+ - + - XK\/Ñ*q~Er�gtsª��«@gÈ0;2=P�mÌ~�r=B�K\/@ËÔ0;2�2=ÚwO#K�F=GI-Þ(Ðà�03:<N=O�/kä ¬ O8GÓ'�+ÆP`KHS3SYS;u�GI7j/10;6)P	gÈ0;2=P
/;O8G@0;G�K\79/1:J2=- ��XEî + h + h +.- õ K\/A*qa�r�gtsôgÈ032=PÀ�5�M�|Di(

G[Z)2\/1:<7p+ � àø*qU=Ø=Ø=äE:<-Ð/1O8G@u86)e8L<:JS;O8G94^mÌ~�rHBÓ03GIS;6)LJ/1SQ�]:JL<LÞe�G@:<-8790;GIKHS;G94^e�oÐgÈ2=680Q2H0;48G90;S2HghP`KHN=-8:+/16848Giewo´®`¯w°M±8²�K\g�/;GI0]2=-8GYoHG�KH0|2Hgh0;68-8-):<-8N8(
¬ O8G90;G`KH0;GÓ0;GIKHS;2H-#KHe8LJGRS3:<�9GI4l4#K\/kKvS;Gj/1SA:<-�B�+KH-84ÕB�+u8O82H/;2=u80325486)79/1:J2=-©gÈ0;2=P

/;O8G@D��Å�H��48Gj/1GI7j/12=0]K�/|å=�MKHe�/1O#K�/]KH0;Gi7I68030;GI-�/;LJo�6)-848GI0]K\-#KHLJo�S3:<SI(©�|2q�EGjF=GI09Û8/1O8G9S;G
KH03:<S3G�gÈ0;2=P¶68-8u�2=L�K\0;:<�9GI4�u8O)2H/12=-ºe�G�KHPRSÓKH-84ºKH03GÐu80;2�486879GI4ÆgÈ0;2=PßKH-Æ:<-8792=O8GI03GI-�/
e803GIPRS;S¸/101K\O8L<68-)NRS3u�G979/;0;68P�/;O#K\/]u�G�KHÚwS×K\/|KH0;2H68-84�r�r�gts`(

�v �0 x ¦b� ú7|Jzp� zX£�¤u{Ñ¥Ì«9¤�û 1	«9¤~ ¦p¤~*zX¥��Qzp{Ñ¥Ìªª~*zp�

WXL<682H-8:<7^GjZ57I:+/kK\/;:<2=-8Sµ:<-879L<6848G�e�2H/;O GjZ52H/;:<7´KH-84z-82H-5Ê.G[Z)2\/1:<7�Owo�e803:<4zPRGIS;2H-8SfKH-84
N=LJ68GIe8KHL<LJSI(u�]o�e80;:J4�P`G9S;2=-)S�GjZ5:<S¸/�:J-�e�2\/1Oµ/;O8GiLJ:<N=O�/Ô��68KH0;Ú�à !MÛ�#RK\-84)%�äÔKH-84µO8G�K�Fwo
�w6#KH03ÚÐà «EKH-842*jähS3GI7j/12=03SI(ÏDEL<GIKH0;L+o=Û=G[Z5:<S3/;:<-8Ni4#K\/kKY792=L<LJGI7j/1GI4?�]:J/1Op:J-87I:J48GI-�/u+ve�G�K\P`S9Û
79GI-�/10;KHLE792=L<LJ:<S;:J2=-8S9Û ÝX�X KH-8-8:JO8:<L<K\/1:J2=-8S@KH-)4¢g h g�-Æ7I2HL<L<:JS;:J2=-8S@O#K�F=G�-)2H/Ñ68-)7I2qF=G90;GI4K
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