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

$���&%'�(����)!)*�+� �����-,.�0/1�+2�)+����
$���4365�
��7�����'�8���9�

:#;=<?>*@BADC?@FE�GIHD>KJMLNC';=@NO1PQ>*ERHDSR>�GITVUW>*@FXRE

Y[ZR\^]`_a]`bR]`ced?f!gihjclklbjg`_a][m nWclkMoBZRfKpqfKr*msht]`bVuR_qcl\
n8oBvlmtcwgehjkMoBftf!p�f*d
x
ZRrK_qZBclcDg`_yZRr

z{v*g|]`}�f!bR]`o�~�fKpqpqclrKc!���e���K���!�K�Q�ihR�
���=���K�!���j�+�j���^�*�t�=�+�j���[���j�K�*�K�=�*���+ V�!¡t�!¢
�^�K�K¡

£�¤�¥!¦*§t¨F©j¦

ªi«FC?J¬Hw>*LWEjHDA­JD®F¯(¯(;jHDC?°*>KJ�ER®FH�LFHw>*<?C?¯�C?@N;jHDT�>+±�EjHDAwJ­;tA�;=LFLF<?TVC²@NS³AD«N>´¯(>+Aw«FE�O�Ej<?EjSRT�;j@NO
AD>!µl«N@FC?¶B®F>KJ'Ej·'¸!¹Rº*»N¼[½M¾l¸�¿*ºlÀ0¿�Á�¿l¼|º*Â�¿Iº*»B¹jÃÄ»Wºlº*Å�ÃÄ»B¹0ÆÈÇ�É{Ê�ËeÌ�AwE{AD«F>ILFHwEjUF<?>*¯ÍE=·FO�>KJMC?Sj@FC?@FS�;j@NO
EjLW>*Hl;tADC?@FSÏÎ|@BAD>!<²<?C²SR>*@BAÑÐ{EB;jOFJÒ;j@NO�:Ò>*«FCÓµ+<?>!JeÊVT�J`Aw>*¯sJ�ÆÔÎ`Ð
:QÊFÌ+ÕRÖ�C?HwJMA!×=Øe>{UFHwC²>*ÙNT JD®F¯(¯s;=HwC²°!>
AD«F>�Xj>!T­>!<²>!¯(>*@BAwJ0E=·ÑUWE=Aw«Ú;jSj>*@BADÛ[UN;RJM>KO�JMT�JMAD>*¯sJ0>*@FSRC²@N>*>*HwC?@FS¬;j@NO1Î`Ð':ÏÊ�Õ�ÜÚ> AD«N>*@ÚJD«FEtØ
«FEtØÝAD«N>0Al;tÞ�Ej@NEj¯�TsEj·�Ç0ÉiÊFËß;jLFLF<?C²>KJeADE�AD«F>ÏÎ`Ð
:QÊ¬µ+Ej@�µ+>*LFA{;j@NO¬«FEtØàJDEj¯(>0LW>*HD·ÔEjHw¯s;=@Nµ*>
¯�>*ADHwC?µ!JÒµ*;j@ UW>{C²@BAwHDE�O�®Nµ*>!OáÕRªi«F>iHD>!L�ERHMA#µ+ER@Nµ+<?®NO�>KJ8Ø{CyAw«(LF<?;j@NJ8·ÔERH#µ+Ej@BAwC²@V®F>KO�ØeEjHwX�C²@�Aw«FC?J
O�C²Hw>!µ+ADC?Ej@'Õ

â ãRäIå�æFç{è�é0êWåFë`çÑä

ì @N>­Ej·�Aw«F>1¯s;=C?@�SRER;j<?J�E=·Ï;=SR>*@BAMÛ^UN;jJD>!Oß;=Hlµl«FC²AD>!µ+AD®FHw>!J�CÓJ�ADEí>!@N;=UF<?>­AD«F>îOF>!JDC²SR@�;j@NOïERL�>!Hw;=ADC?Ej@
Ej·
·Ô®�Aw®FHw>$O�>!µ*>*@BADHl;=<?C²°!>!O¬;=@NO­O�CÓJ`AwHDC?UF®�Aw>!O­C²@F·ÔEjHw¯(;=ADC?Ej@­JMT�JMAD>*¯sJ!×�>!JDL�>Kµ+CÓ;=<?<²T�AD«FEBJM>ÏHw>!¶B®FC?HDC?@FS�<?;jHDSR>+Û
Jwµ*;j<²>�µ+ER@BADHwEj<{;=@NO�µ+EVERHwO�C?@N;=ADC?Ej@'ÕÒÇ�®FADEj@NEj¯(Ej®NJs;jSj>!@RAlJ*×8ERL�>!Hw;=ADC?@FSÚC?@ð;ñOFTB@�;=¯(C?µ!;=<?<²Tßµl«N;=@FSRC²@NSN×
«N>+AD>!HDERSj>!@F>*ER®NJ�>*@VòVC²HwEj@N¯�>!@BA!×+«N;�òR>8AD«F>!C²HóEtØ{@ÏSjER;j<?Já;j@NOQAD«N>*C?H
EtØ{@Ï¯(>!;=@�JáADEtØi;=HlOFJá;Rµl«FC²>!òVC²@FSiAw«FERJD>
SRER;j<?J!Õ
ô0>!JDC²Hl;=UF<?>�SR<²ERUN;=<IU�>!«N;�òVC²ERHwJ�;=Hw>�«FEjLW>+·Ô®N<²<?Tí>*¯(>*HwSj>!@BA$·ÔHDER¯õC²@NOFC²òVCÓO�®N;=<i;=SR>*@BAwJ!ö
UW>*«�;�òBC?EjHlJ
Ø{«NC?µl«�;=Hw>�;=<?<�AD«N;=A�µ*;=@­UW>�LFHDERSjHl;=¯(¯(>!O¬; LNHDC?EjHwC÷Õ
GI<Ó;jJwJMCÓµ*;j<'µ+>!@RAwHw;j<²C?°*>KO�µ+Ej@BAwHDER<'JMT�JMAD>*¯sJ�;jHD>QA`TVLFCÓµ*;j<²<?T�UN;RJM>KO�ER@1µ+>*@BAwHw;j<²C?°*>KO¬XV@FEtØ{<?>!OFSj>ÏE=·ÒJMT�JMÛ

Aw>*¯øJ`Al;tAD>s;j@NOùO�TV@N;=¯(CÓµ*J!Õ'Ç�J�;�Hw>!JD®F<yAK×áL�EtØe>*HD·Ô®F<Ò¯s;tAw«F>*¯s;=ADCÓµ*;=<8AwEVEj<ÓJ�µ*;=@ñUW>�;=LFLF<?C?>!OÚADE1JMAD®NO�T
Aw«F>�LW>*HD·ÔEjHw¯(;j@Nµ+>ÏEj·8JD®Nµl«�JMT�JMAD>*¯sJ{C?@�òt;=HwC²ER®NJ{O�C?¯�>!@NJDC²ER@NJ*ÕFÉeT­µ+Ej@BAwHw;RJ`AK×�L�>!HM·ÔERHD¯s;=@�µ+>�µl«N;=Hl;jµ+AD>!HMÛ
C?°!;=ADC?Ej@NJiEj·�;jSj>*@BADÛ[UN;RJM>KO�JDT�J`Aw>*¯sJ{;=Hw>Ï<?;jHDSR>*<?T�;jO¬«FE�µ�;=@NO¬>*¯(LFC?HDCÓµ*;j<�ADE�OF;�TRÕ
ì ®FHeHw>!JD>!;=Hlµl«sLFHwEjSRHw;j¯úC?@¬;jSj>*@BADÛ[UN;RJM>KOsJMT�JMAD>!¯(JI>*@NSjC?@F>*>!HDC?@FS JMADHwC?òj>!J#ADE(O�>*òR>*<?EjL�;�¯s;tAD«N>*¯s;tADÛ

CÓµ*;j<�·ÔHw;j¯�>!ØIERHDX¬·ÔEjH�;j®�ADER@FEj¯(Ej®�J0JDE=·ÄA`Øi;=Hw>�;=SR>*@BA�JMT�JMAD>*¯sJ0AD«�;tAÏØ{C²<?<#;=<?<²EtØû¶B®N;j@BADC²Aw;tAwC²òR>�;j@N;=<?T�JMCÓJ
Ej·ÏJDT�J`Aw>*¯üL�>!HM·ÔERHD¯s;j@Nµ+>1;=@�OðU�>!«N;�òVC²ERH!Õ#ªi«FCÓJsLN;jL�>!H¬O�>KJDµ*HDC?UW>!JsER®FHs>!;jHD<?Tß;j@N;=<?T�JMCÓJ(E=·$;=@ðÎ`Ð
:QÊ
;jHwµl«NCyAw>!µ�Aw®FHw>jÕ
ý1EBJ`A�Ej·ÑAD«N>�ERL�ADC?¯(C?JD¯þJD®FHwHDER®F@NO�C?@FS­JMEj·ÄA`Øe;jHD>�;=Sj>!@BAwJQC?JÏU�;jJD>!OÚEj@îAw«F>�;=@�;=<?EjSjT�UW>+A`Øe>*>!@ñ;j®�Û

AwEj@FER¯(Ej®NJ�;=SR>*@BAwJ�;=@NO´ÿDJDE�µ+CÓ;=<VJMT�JMAD>*¯sJ���C?@$Aw«F>iUFC?Ej<?EjSjCÓµ*;j<÷×KHw>!;=<BØeEjHw<?O�ÆÈ«V®F¯s;=@(JME�µ+C?>+AwC²>KJ�EjH�@N;tAw®FHw;j<
>Kµ+ER<²ERSjC?>!Jó·ÔEjH#>*ÞF;=¯(LF<?>KÌ�ÕRÉIT�;=<?<²EtØ{C?@FSÏC?@NO�C?òBCÓO�®N;j<?JÒADEÏ·ÔEj<?<?EtØïAw«F>*C?H#EtØ{@s;jJDLFC?Hw;=ADC?Ej@NJ!×t;=@NO�UVT ;RJDJD®F¯�Û
C?@FS(Aw«N;tA�>K;jµl«�C?@NO�C?òBCÓO�®N;j<
CÓJ�;jUF<²>ÏAwE�UW>*«N;�òR>1ÿMC?@RAw>*<?<²C?Sj>!@BAD<?T���Æ÷JM>!>�������	'·ÔERH�;sLWERJwJMC?UF<?>$O�>�
�@FCyAwC²ER@1E=·
C?@BAD>!<²<?C²SR>*@BA�;=SR>*@BAlÌe;�¯�®F<²ADC²Û|;=Sj>!@BA{JDT�J`Aw>*¯ µ*;=@­EjLW>*Hl;tAw>Ï>���µ+C?>*@BAD<?T�;j@NO�J`Al;=UF<?TjÕ
ÖNEjHi>+ÞF;=¯(LF<?>j×V;$Ø{CÓO�>!<²Ts«F>!<?O�«F>*®NHDCÓJ`AwC?µQ;=UWEj®FAeC?@BAD>*Hl;jµ+ADC?@FS$C?@BAD>*<?<?C²SR>*@BAi;jSj>!@RAlJÑLWERJDC²AwJÑAD«N;=AiC²·'Aw«F>

;jSj>!@RAlJiµ*;=@�

� ÅDºl¸��*¼{LFHDER¯(L�AD<?T³AwEùµl«�;=@FSR>!J�C²@�Aw«F>1JM®FHwHwEj®F@NOFC²@FSñ>*@VòVC?HDER@F¯(>*@BAsC²@ðEjHlO�>!H AwEùHD>!>*òt;=<?®N;tAw>­;j@NO®FLWON;tAD>$µ*®FHwHD>!@RA{LW>*HlJMER@N;=<�SRER;=<ÓJ��
��� Å��=½M¸��*¼÷Ã��tº��yÁ(·ÔEVµ*®NJÏEj@íJDC²SR@FC�
�µ*;j@RA$;j@NO´òVCÓ;=UF<?>(SjEB;=<ÓJ0C?@ñAD«F>s<?Ej@NS­Hw®F@í;=@�OÚ;�òREjCÓOî>+Aw>*Hw@N;=<#;j@NOC²@Nµ*Ej@Nµ*<²®�JMC?òj>ÏC?@NO�>!µ*C?JDC?òj>*@N>!JwJ��
� ÃÄ»N¼|º+ÅD¸��+¼[×=ERHÒU�>*AMAD>!HIJMADC?<²<[×F»�º[¹��t¼[ÃÈ¸t¼|ºÒØ{C²AD«(EjAD«F>!HÑ;=SR>*@BAwJ�AwE�C²¯(LFHwEtòj>IAD«F>!C²HÑXB@NEtØ{<²>KO�Sj>iE=·WAD«N>�Ej®�ADÛJMCÓO�>iØIERHD<ÓO�;=@NO�ADE$O�>!HDC?òj>e@F>!ØßERL�ADC?Ej@NJ�Aw«N;tA#¯(C?Sj«BAÒ<²>K;jO�ADE�@F>!ØïC?@BAD>*@BAwC²ER@NJ#;=@�O µ*Ej¯(¯(CyAw¯�>!@BAwJ��



� ~óg`cl\! B_Ä�F~óm�"�clZ�#�f
Aw«F>*@(C²AÑCÓJÒ<²C?Xj>!<²T�AD«N;=AÒAD«F>�Etòj>*Hl;=<?<V¯�®F<²ADC²Û|;=Sj>!@BAÒJDT�J`Aw>*¯úØ{C²<?<$
N@�O�JDEj¯(>�JDEjHDAÒE=·áO�TV@N;=¯(CÓµi>!¶B®FC?<²C?UFHwC²®F¯
;j@NO­JM«FEtØÍO�>!JDC?Hw;jUF<²>�ÿD>*¯(>*HwSj>!@RA%�$¯s;jµ*HDEjÛ[UW>*«�;�òBC?EjHlJ&������	^Õ
Î|@sEjAD«F>!H#ØIERHwONJ*×tSR<²ERUN;=<�>*±W>Kµ�ADC?òj>{UW>*«�;�òBC?EjHlJÒJD«FEj®F<ÓO�U�>�AD«F>�<?EjSRC?µ!;=<Fµ*Ej@NJD>!¶B®F>!@Nµ+>iE=·{ÿDHD>K;jJDEj@N;jUF<²>

;=AMAwCyAw®NO�>!J��ÚAw;jXj>*@�UVT³Aw«F>1C²@�O�C²òVCÓO�®N;j<�;=Sj>!@BAwJ(C?@�@N>*SjEjADCÓ;tAwC²@FSñC?@RAw>*<?<²C?Sj>!@BAD<?T³Ø{CyAw«Ý>!;Rµl«ïE=Aw«F>*H�;j@NO
>KJ`Al;=UF<?CÓJM«FC?@FS1;=@ù;jµ!µ+>!L�Aw;jUF<²>�AwHw;RO�>+Û^E=±³UW>+A`Øe>*>!@ÍÿDØ{«N;tAÏAw«F>*TÚØIER®F<?OÚ<?C²XR>(ADE1O�E���;j@NOÍÿMØ{«N;=AQAw«F>*T
µ!;=@1O�E�Õ �(ªi«FCÓJ�Hw>!¶B®FC?HD>KJeAD«N;=A{AD«F>´ÿMHw®F<²>KJ���Ej·óAw«F>$SR;j¯(>Ï;jHD>$µ*<²>K;=Hi·ÔERH�>*òR>*HwTBUWE�O�Tj×F;jHD>�;Rµ*µ+>!L�AD>KO�UVT
¯(EBJ`A�Ej·óAw«F>$µ+ER¯�LWEj@N>*@BAwJ!×N;=@�O­;jHD>�O�>KJMC?Sj@N>!O¬ADEsSR®N;=Hl;=@BAD>!>Q;j®�ADER@FEj¯ T�;=@�O¬UW>*«�;�òBC?EjHl;=<WÙN>*Þ�C²UFC?<?CyA`TRÕ
ýîEjHw>*Etòj>!H!×�JD®Nµl«íJMT�JMAD>*¯sJ$JD«FER®F<?OñUW>�µ*;jLN;=UN<²>(E=·eADER<²>!Hw;=ADC?@FSîJDEj¯(>(<?;RµlX´E=·{µ+EVERL�>!Hw;=ADC?Ej@ù;=@NOñ>*òR>*@
¯s;j<²CÓµ+C?Ej®NJD@F>KJDJ!Õ
Î|@³ERHwOF>*H�AwEî¯s;=Xj>(Aw«F>�AwHw;j@NJDCyAwC²ER@Ú·ÔHwEj¯ø«F>!®FHDCÓJMADCÓµsØ{C?JD«�·Ô®F<IAD«NC²@FXVC?@FS1AwE´JDµ*C²>!@BADC�
�µ(AD«N>*EjHwTÚ;j@NO

®N<yAwC²¯s;tAw>*<?TsJMER<²CÓOs>*@NSjC?@F>*>!HDC?@FS$LFHl;jµ+ADCÓµ+>R×jC?@RAw>*<?<²C?Sj>!@BAeJDE=·ÄA`Øi;=Hw>�;=SR>*@BAIJDTVJMAD>!¯sJÑ@F>!>!O(AwE�UW>0¶B®N;j@RAwC�
�>!O
C?@1; ·ÔHw;j¯�>!ØIERHDX�;j¯(>*@N;jUF<²>QAwEs¯�E�O�>!<²C?@FSs;=@�O�·ÔERHD¯s;j<';=@N;j<²T�JDC?J!Õ('8ERJwJMC?UF<?>0¯s;tAw«F>*¯s;=ADCÓµ*;=<'ADEVEj<ÓJeAD«N;=A
µ*Ej®F<ÓO�UW>e;jLFLF<?C?µ!;=UF<?>#Aw«F>*@ ØIER®F<ÓO�U�>iJDEj¯(>Ñµ+ER¯�UFC?@N;=ADC?Ej@$Ej·Nµ+Ej@BAwHDER<=AD«N>*EjHwTj×KSR;j¯(>#AD«N>*EjHwTj×�JMAw;tAwC?JMADCÓµ*;j<
¯(>Kµl«N;=@FCÓµ*J!×FO�C²±W®�JMC?Ej@­AD«N>*EjHwTj×V·ÔERH{>+ÞF;=¯(LF<?>jÕ
ªi«FCÓJ$µ*HDEBJDJMÛ÷·Ô>!HMAwC²<?C?°!;tAwC²ER@´UW>+A`Øe>*>!@³JMT�JMAD>*¯sJ*)tµ*Ej@BADHwEj<óAD«F>!EjHwTÚ;j@NOù;=Sj>!@BAMÛ^UN;jJD>!OÚµ+Ej¯(LF®FADC?@FSîJMT�JMÛ

Aw>*¯sJQµ+Ej@�J`AwCyAw®�AD>KJ�Aw«F> ¯s;jC²@îL�;=HDA0E=·#ER®FH0ô�Ç�Ð+'áÇ ªóÇQÊ(, LFHwE.-`>Kµ�A Æ÷JM>!>/� ��	ÔÌ�Õ ì @F>$Ej·#AD«F> LFHwE.-`>!µ+A!ö J
«VTVLWE=AD«N>!JD>!J8CÓJÒAD«�;tAÑ;=SR>*@BA#JMT�JMAD>!¯(JÑµ*;=@(UW>�O�>Kµ+Ej¯(LWERJD>!Oá×tUVT�;=@N;j<²ERSjT�AwE�Ø{«N;tA#«N;jLFLW>*@NJÒC?@�µ+<Ó;jJwJDC?µ!;=<
JDT�J`Aw>*¯sJ0AD«F>!EjHwTj×�C?@RAwE�Aw«FHw>*>�C²@FSRHD>KO�C?>*@BAwJ�
10 ¤8¥�2B§�3F¨�¦54 07698 ¥*¦K¨�¦�2:2V¥!¦�4<;ï¨�¦�4 0=6 ¨ 6?> © 0=6 ¦!§ 0=@eØ{C²AD«
Aw«F>�®N<yAwC²¯s;tAw>�SRER;=<óE=·#UW>*C?@FS�;jUF<²>�ADE­O�>*HwC²òR>$Hw>*<?C?;jUF<²>�L�>!HM·ÔERHD¯s;=@�µ+>�LFHw>!O�CÓµ�AwC²ER@NJQ;=@NO�SR®N;=Hl;=@BAD>!>!J{C?@
¯ ®F<²ADC²Û^;jSj>*@BAIJDT�J`Aw>*¯sJA������	[Õ ì ®FHÑ;jSj>*@BA#Al;tÞ�Ej@NEj¯�T�;jµ+AD®N;j<²<?T C?@Nµ*<²®NOF>!Je;Ï·ÔEj®FHDAD«¬µ+Ej¯(LWEj@F>!@BA#AD«N;=AI«N;RJ
@NE�µ*Ej®F@BAD>!HDL�;=HDAIC?@¬µ+ER@BADHwEj<�AD«F>!EjHwTj×�JMEjÛ^µ!;=<?<²>KO ¤�§ 0=B 2B§C4 6ED ¨ D 2 6 ¦K¥ ×�Ø{«FEBJM>QHwEj<?>�CÓJÑAwE ¯s;=Awµl«¬;jSj>!@RAlJ
Ø{C²AD«�Hw>!JDEj®FHlµ+>KJÑC?@1;=@�>!¶B®FC²Aw;jUF<?>QØi;�TjÕF�@F<²C?Xj>(Aw«F>�µ*<?;RJDJDC?µ!;=<8¯(Ej@FER<²C²AD«NC?µs;jSj>*@BA$¯(E�O�>*<[×áAw«F>�;=Hlµl«FC²AD>!µ+AD®FHw>(UN;jJD>!OñER@ÚER®FH�Aw;=Þ�Ej@FER¯�T1CÓJ
¯(ERHD>�ÙN>*ÞVC?UF<?>jÕ'Î^A�;=<?<²EtØ�J�;¬·Ô®FHDAD«F>!H O�>Kµ+ER¯�LWERJDC²ADC?Ej@ñE=·{µ+Ej¯(LF<?>+Þù;=SR>*@BAwJÏC?@BADEîJDC²¯(LF<?>*H�JD®FU�Û|;=SR>*@BAwJ!Õ
ÖNEjH0>+ÞF;=¯(LF<?>�Øe> µ!;=@îòVC?>*Øû;�Éiô0Î�;=SR>*@BAG���5��	8;jJ0U�>!C²@NS¬µ+ER¯(L�EBJM>KO1E=·IH�A`TBLW>!J0E=·ÑJD®FU�Û|;=SR>*@BAwJ!×NER@F>
·ÔERH{>!;Rµl«¬Ej·
AD«N>�C²@BAD>!HD@�;=<�·Ô®F@Nµ+ADC?Ej@NJ!ÕFÎ|@�LN;jHMAwC?µ*®F<?;jHiØI>�O�>�
N@F>ÏAD«N>Ï·ÔEj<?<²EtØ{C?@FSs;=SR>*@BAiA`TBLW>!J�

� 4 6EJK0 §C;³¨�¦54 076 ¨ D 2 6 ¦!¥ AD«�;tA{SR;=AD«F>!HIC?@�·ÔEjHw¯s;tAwC²ER@¬;=UWEj®FAeAw«F>Ï>*@VòVC²HwEj@N¯�>!@BAi;j@NO�;j<²<?EtØàO�CÓJDJD>*¯(C²Û
@N;tAwC²ER@�E=·áC²AeC?@�;�OFC?JMADHwC²UN®�AD>KOs¯s;=@F@F>!H0ÆÔAD«F>KJM>QØIER®F<ÓO(U�>¬ÿDJD>*@NJDEjHlJ��ÏC?@�µ*<?;RJDJDC?µ!;=<WJMT�JMAD>*¯sJ#AD«F>!EjHwT
·ÔEjH{>+ÞF;j¯�LN<²>�Ì*�

� ; 0L> 2 @ 4 6ED ¨ D 2 6 ¦!¥ AD«N;=A�µ+ER<²<?>!µ+A�OF;tAl;ñ·ÔHDER¯ ¯s;=@VTïC?@�·ÔEjHw¯s;tAwC²ER@�;jSj>*@BAlJs;=@NO�®FL�OF;tAw>îC?@RAw>*HDÛ
@N;=<eXV@FEtØ{<²>KO�Sj>R×'C[Õ >RÕ²×�LFHwEVOF®Nµ+>¬@F>*Ø >KJ`AwC²¯s;tAw>!J�E=·�ÿMHw>!;j<ÑØeEjHw<?OM�1J`Al;tAD>ñÆÄAw«F>!JD>�ØeEj®F<ÓOùUW>¬JMAw;tAw>
>!JMADC?¯(;=ADERHwJ!×V<²C?Xj>N,�;j<²¯s;=@�
N<²AD>*HlJ!×FC²@1µ*<?;RJDJDC?µ!;=<áJDTVJMAD>!¯sJeAD«F>!EjHwT�Ì��

�PO @ ¨ 6?6 4 6ED ¨ D 2 6 ¦!¥ AD«�;tAI®�JM>�AD«F>Ïµ+®FHwHw>*@BAÑØeEjHw<?OsJMAw;=AD>�>KJ`AwC²¯s;=AD>!J!×RAD«F>QòVC?;jUF<²>Q;jµ+ADC?Ej@sEjHiµ+ER@BADHwEj<EjL�AwC²ER@NJ#;=@�O�AD«F>�µ*®FHwHD>!@RA#SRER;j<?J8ERHÒC²@BAD>!@BADC?Ej@NJ#ADE�LF<Ó;=@s@F>!ØÝ;jµ�AwC²ER@NJ8AwE$µ*;=HwHwT$Ej®�AKÕRªi«F>KJM>�;jSj>!@RAlJ
¯(;�Tð@F>!>!O ;jOFO�C²ADC?Ej@�;=<QC²@�·ÔERHD¯s;=ADC?Ej@ð·ÔEjH¬AD«N>*C?H­LN<?;j@F@FC?@FSïERL�>!Hw;=ADC?Ej@'×i;=@NOàJMEïAD«F>!TÝ¯(;�T�Al;jJDX
¤ó§ 0=B 2B§C4 6ED�;jSj>!@RAlJ�AwEÚHw>*LWEjHDA ER@ï;�òt;=C?<?;jUF<²>¬HD>KJMER®FHlµ+>!J�JM®Nµl«�;jJ�;jOFOFCyAwC²ER@N;=<iJ`Al;tAw>¬;=@�Oï;jµ+ADC?Ej@
C²@�·ÔERHD¯s;=ADC?Ej@'Õ

ªi«F> LFHwEjLWERJD>!O�;=Hlµl«FC²AD>!µ+AD®FHw>�UN;RJM>KO¬ER@�AD«FCÓJ{Al;tÞ�Ej@NEj¯�T¬>*@Nµ*Ej®FHl;=SR>!JeAw«F> O�>!òj>!<²ERLF¯(>*@BA�E=·#;=SR>*@BA
JDT�J`Aw>*¯sJ{UN;RJM>KO­Ej@îJD¯(;j<²<[×�JDC?¯�LN<²>�UF®FA0òj>!HDT¬HD>K;jµ+ADC?òj>�;=SR>*@BAwJiAw«N;tA0«N;�òj>ÏØe>*<?<óO�>�
N@F>!O­·Ô®N@Nµ�AwC²ER@N;=<?CyA`T
C?@NO�C?òVC?OF®N;=<?<²TR×�;j¯(>*@N;jUF<²>�ADEñ¶R®�;=@BADC�
�µ*;=ADC?Ej@ï;j@NOí¯(E�O�>*<?C?@FSNÕ#GIEj<?<²>Kµ�AwC²òR>*<?Tj×�Ø{CyAw«ïC?@NO�C?òBCÓO�®N;j<e;jSj>!@RAlJ
¶B®N;j@BADC²Aw;tAwC²òR>*<?T�¯(E�O�>*<?>!O'×�C²A�CÓJ�«FERL�>KO­AD«N;=A0¯s;tAw«F>*¯s;=ADCÓµ*;=<ó;=@N;j<²T�JDC?J{Ej·ÒAD«F>�Etòj>*Hl;=<?<'JDTVJMAD>!¯�Ø{C?<?<óUW>
LWERJwJDC²UF<?>j×�<?>!;RO�C?@FS�ADEsLW>*HD·ÔEjHw¯(;j@Nµ+>QLFHw>!O�CÓµ�AwC²ER@NJ{;=@�O¬SR®N;=Hl;=@BAw>*>!J!Õ

Q ãRäIå(R�S�SMëUT9R
äIåWVðçIXÒèZY[X1\^]_R�`�ëDê1SURPab\+cRå�R?d afegR
êáëUhQêiX�åFë`çÑä
Î|@BAw>*<?<²C?Sj>!@RAsÐ{EB;jO�Øi;�Tñ;j@NOí:Ò>!«FC?µ*<²>îÊVT�JMAD>!¯(J�ÆÈÎ`Ð':QÊNÌ�«�;�òj>�UW>*>!@�;ÚJM®FU$-`>!µ�A(E=·QJ`Aw®NO�Tí·ÔERH�JD>*òR>*Hl;=<
TR>!;jHwJ!Õáªi«F>sSjEB;=<ÒE=·{JD®Nµl«ñ;1JDT�J`Aw>*¯þC?JÏAwE�¯(;jXj>s«F>K;�òVC²<?T1ADHl;�òj>!<²>KOî«FC?Sj«VØi;�T�J0¯ ®Nµl«ù¯(EjHw>�>���µ+C?>*@BA
;j@NO�JD;=·Ô>�AD«N;j@ïAw«F>1LFHw>!JD>*@BAs«FC²SR«VØe;�T³;j@NO�òj>*«NC?µ*<²>1JDTVJMAD>!¯ ;=<?<?EtØ�J*ÕÒªi«F>1XR>*T³CÓO�>!;ñUW>*«FC?@NOðÎ`Ð
:QÊ



�Ir!clZt]`\ �

CÓJQADE1Hw>*LN<?;Rµ+>�«B®N¯(;j@ÚERL�>!Hw;=ADERHwJÏ;=@�O´Hw>*<Ó;tAwC²òR>*<?T ÿDO�®N¯�UM��ADHl;C��µ ÙNEtØúµ*Ej@BADHwEj<?<?>*HlJ*×áJD®Nµl«ñ;RJQADHl;C��µ
<?C?Sj«BAwJQ;=@NOÚ;jµ!µ+>!JwJ0Hw;j¯�LÚHD>!Sj®F<Ó;tAwEjHlJ*×�Ø{CyAw«ÚJD¯s;=HDAQòR>*«FCÓµ+®F<Ó;=HQ;=@NOîADHl;C��µ�µ+Ej@BAwHDER<²<?>*HlJ�;RJ�Øe>*<?<Ò;jJÏ;=@
;RJDJDEjHDAD¯(>!@RAiE=·8HwER;jOFØe;�Ts;=@�O�òR>*«FCÓµ+<?>�JM>!@NJMERHwJ!×�;=<?<'µ+ER¯�¯ ®F@FCÓµ*;=ADC?@FS(C²@1JDEj¯(>Ï¯(;j@F@F>!H!Õ

j�EjHwEtØ{CyAw° ;=@�Oî:#;=Hl;�TR;_����H.	^×N·ÔERH0>*Þ�;j¯(LF<²>R×�LFHDEtòVCÓO�> ;¬O�>!Jwµ+HwC?L�ADC?Ej@ÚE=·ÒAD«N>(µ*Ej@BADHwEj<�;=Hlµl«FC²AD>!µ+AD®FHw>
Ej·ó;=@­Ç�®�AwEj¯s;tAw>!O/j�C?Sj«VØe;�T�ÊVT�JMAD>!¯-ÆÈÇAjQÊFÌÑAD«N;=A{«N;jJIU�>!>*@�O�>*òR>*<?EjLW>!O�Etòj>*HÑAD«F>ÏLN;RJ`AIAD>!@¬TR>!;=HlJÑ;=A
Aw«F>kF�@FC²òR>*HlJMC²A`T�Ej·IGe;=<?Cy·ÔERHD@FCÓ;l'Ò;=HDAD@N>*HlJe·ÔEjH0Ç0O�òt;=@Nµ*>!O1ªóHw;j@NJDCyA�;j@NOmj�C?Sj«VØi;�TVJ�Æn'áÇÒªZj0Ì�LFHDERSjHl;=¯�×
C?@�µ*EBERL�>!Hw;=ADC?Ej@sØ{C²AD«sAw«F>QÊVAw;tAw>�Ej·�Ge;=<?Cy·ÔERHD@FCÓ;$ô0>*LN;jHMAw¯(>*@BAIEj·
ª
Hl;=@NJDLWEjHDAw;tAwC²ER@1Æ[Ge;=<²ADHl;=@�JwÌÒ;j@NO(Aw«F>F�@FC²AD>!O1ÊBAl;tAw>!J�ÖN>!O�>!Hw;j<Lj�C?Sj«VØe;�T�Ç0O�¯(C²@NC?JMADHl;tAwC²ER@ñÆ÷ÖEj�Ü´Ç0Ì+Õ
ªi«F>e;=Hlµl«FC²AD>!µ+AD®FHw>#C?@�¶B®F>!JMADC?Ej@�C?Jóµl«N;=Hl;jµ+AD>*HwC?°*>!OQUVT�;{«FC?>*Hl;=Hlµl«VT�E=·=�{<?;�TR>*HlJ�
 �Mo Á�¿�Ã<�l¸C�qp'Åwº[¹�r(�²¸=¼÷Ã<�=»$p�%�5�tÅDÀ=ÃÄ»W¸=¼÷Ã<�=»$pI�qÃÄ»(s�¸t»�À(»Wº*¼Kt9�tÅ�s=ÕFªi«F>�·Ô®N@Nµ�AwC²ER@NJeE=·
Aw«F>u
NHwJMAeAD«FHw>*>QEj@F>KJi;=Hw>�Hw>!;=<?C?°*>!O�UBTsER@�UWER;jHwO

µ*Ej@BADHwEj<?<?>*HlJ#Aw«N;tAiADERSj>*AD«F>!Hiµ*Ej@NJMADC²AD®FAD>�;�«BTVUFHwCÓO�µ+ER@BADHwEj<áJMT�JMAD>!¯�ÆÈJD>*>l� vF×��5wC	ÔÌÑØ{«N>*Hw>!;jJÑAD«NERJD>QEj·
Aw«F>
<Ó;jJMA8A`ØIEÏER@F>!J8;=Hw>{µ+ER¯�LW>+Aw>*@Nµ*>iE=·WAD«F>{HwER;RO�Øe;�TÏC?@�·ÔHl;jJMADHw®Nµ�Aw®FHD>RÕ�Î|@�L�;=HDADCÓµ+®F<Ó;=H�AD«N>*Hw>eCÓJÒER@F>i@F>+A`ØeEjHwX
µ*Ej@BADHwEj<?<?>*HÒAw«N;tAi«N;jJISj<?EjU�;=<NòVCÓJMC?UFC?<²C²A`TsEtòj>!HÒAD«N>0Ø{«FER<²>QJMT�JMAD>!¯ ;j@NO�LW>*HD·ÔEjHw¯sJ#SR<²ERUN;=<WEjL�AwC²¯(C?°!;=ADC?Ej@NJ!Õ
ªi«N>*@'×�Aw«F>*Hw>ICÓJ�Ej@F>i<?C²@NX�<?;�TR>*H8µ+Ej@BAwHDER<²<?>*Hó·ÔEjH8>!;Rµl«��qÃÄ»(st×tC[Õ >jÕ?×t>!;jµl«�JM>!Sj¯(>*@BA8E=·N«NC²SR«BØi;�TÏE=·N<?>*@NS=AD«xw$yq�
AwE���XV¯­Õ�ªi«FC?J�µ+Ej@BAwHDER<²<?>*Hi¯(Ej@FC²ADERHwJ{AD«F>ÏAwHw;.�sµQÙ�EtØ ;=<?Ej@NS�C²AwJ�<²C?@FX�ÕFÎ^A�Hw>!µ*>*C?òj>KJÑ·ÔHwEj¯ AD«F>�@F>+A`ØeEjHwX
µ*Ej@BADHwEj<?<?>*H�O�>!¯s;=@NOFJ0Ej@îAD«F>�C²@N<²>*A�ÙNEtØû;j@NOîµ+ER@NJMADHl;=C?@RAlJ{Ej@îAD«F>�Ej®�Aw<²>*A�ÙNEtØ�ÆÈSj<?EjUN;j<
ERL�ADC?¯s;RÌ�;j@NO
µ*Ej@NJD>!¶B®F>!@BAD<?TñCÓJwJM®F>KJ ;Rµ�AwC²òVC²A`TñLN<?;j@NJ ADE´UW>­UFHDEB;jOFµ!;jJMA�AwEÚ;=<?<eAD«F>�µ+EVERHwO�C?@N;=ADC?Ej@í<Ó;�Tj>*H�µ+ER@RAwHDER<²<?>*HlJ
;jU�EB;=HlOsAw«F>�òj>!«FC?µ*<²>KJeADHl;=@NJDC²ADC?@FS(Ø{CyAw«FC²@­Aw«F>�<²C?@FX�Õ
ªi«F>(JDC²SR@FC�
Wµ*;=@BA�C?@Nµ*HD>K;jJD>$E=·#Aw«F> µ!;=LN;Rµ+C²A`T¬Ej·#AD«N>�«FC?Sj«VØi;�T­JDT�J`Aw>*¯ C?J0EjUFAw;=C?@F>KO1UVT­ERHDSB;=@FC?°*C?@FS

Aw«F>QADHl;C��µQC²@­SjHwEj®NLNJeE=·ó®NL�AwElz�w$AwC²SR«BAD<?T�JML�;jµ+>KOÚÆ{�}|Wz�¯�>*AD>!HwJlÌIòj>*«NC?µ*<²>KJeµ!;=<?<²>KO � �²¸t¼!�5�t»F¿�ÕMF�@NO�>!HJD®Nµl«�µ+ER@NO�C²ADC?Ej@NJe·Ô®F<?<
;j®�ADER¯(;=ADC?Ej@­U�>Kµ+ER¯�>KJ{@F>Kµ+>!JwJw;=HwT(OF®F>ÏADE(Aw«F>�<²C?¯(CyAw>!O­«V®F¯s;=@­HD>K;jµ+ADC?Ej@¬ADC?¯�>RÕ
Î^A�«�;jJsUW>*>!@�ERUNJD>*Hwòj>!OïAD«�;tA�>*òR>*@ðØ{C²AD« ;=@ðC?@BAD>*HDÛ^LF<?;=ADEVEj@ðO�CÓJ`Al;=@Nµ*>1E=·g~�wñ¯(>+Aw>*HlJ(AD«F>1¯(>K;=@

C?@BAD>!HMÛ^òj>!«FC?µ*<²>sO�CÓJMAw;=@�µ+>(ØIER®F<ÓOñOFHDERLñO�EtØ{@ñ>*@NEj®FSR«ÚAwE1;=<?<²EtØ ;1µ*;=L�;jµ+C²A`T1E=·{;=UWEj®FAk�$��w�w�w¬òj>!«FC?µ*<²>KJ
LW>*HQ«FER®FH�LW>*H0<?;j@F>¬Æ÷;=SR;jC²@�J`A�Aw«F>�z$��w�w�w(C?@1ADE�OF;�T�ö J�«FC?Sj«VØi;�TVJlÌ�Õ�ÖF®FHDAD«F>!HD¯(ERHD>R×�JD®Nµl«î;�JD¯(;j<²<�C?@RAw>*HDÛ
òR>*«FCÓµ+<?>(O�C?JMAw;j@Nµ+>�ØeEj®F<ÓOîHw>!O�®�µ+> AD«F>(Hw>*<Ó;tADC?òj> C²¯(LN;Rµ�A�òj>!<²E�µ*CyA`T1C?@Úµ!;jJD> Ej·Iµ+ER<²<?C?JDC?Ej@Ú;RJQØI>!<²<Ò;jJ0Aw«F>
;j>*HwE�O�TV@N;=¯(CÓµIO�Hl;=S�Õtªi«FC?J8C?¯(LF<?C²>KJ�AD«N;=AÒAD«F>iLF<Ó;tAwEBER@FC?@FS�Al;jµ+ADCÓµ*J8C?@Nµ+Hw>!;RJM>KJ�Jw;t·Ô>*A`T�;=@�O�ERL�ADC?¯(C²°!>!J�·Ô®F>!<
µ*Ej@NJD®F¯(L�AwC²ER@­;=A{AD«F>$Jw;=¯(>QADC?¯(>jÕ
ªi«F>�<Ó;�Tj>!H{J`AwHD®Nµ+AD®FHw>ÏC?JiER®�AD<?C?@F>!O­C?@¬Aw«F>Ï·ÔEj<?<?EtØ{C²@FS�Al;=UF<?>�


�
;�Tj>!H ÖF®F@Nµ+ADC?Ej@NJ!×WGIER@RAwHDER<²<?>*HlJe;=@NO�ý1E�O�>!<?J

��º*¼nt9�=Å�s GIEj@BADHwEj<�E=·áAD«N>0>!@RAw>*HwC²@NS�ADHl;C��µ�;j@NOsEj·áAD«F>QHDER®�AD>�ADHl;C��µ{ÙNEtØÝØ{C²AD«NC²@�AD«F>QÇAj0ÊáÕVÇeA
AD«FCÓJQ<²>!òj>*<óAD«N>�;RJDJDE�µ+CÓ;tAD>KO1µ+ER@RAwHDER<²<?>*HQµ+ER¯�LN®�AD>KJ*×�·ÔEjHQ>!;Rµl«î<²C?@FX�×1> 2�;³¨ 6?> ¥ ER@1AD«F>
C²@F<?>+A{Ù�EtØ ;=@�O © 0=6 ¥*¦!§t¨$4 6 ¦K¥ Ej@¬AD«F>�ER®�AD<?>+A{Ù�EtØÝADE�;Rµl«FC²>!òj>Ï;xD=@n0 ¤8¨ @f0 O ¦�4n;��E; Õ�P0L> 2 @{
NGe;=LN;Rµ+C²Aw;tAw>!O¬SjHl;=LF«
Õ

�8ÃÄ»(s ý1Ej@FC²ADERHDC?@FS$Ej·áAD«F>0ADHl;C��µ�ÙNEtØÝ;=<?Ej@FS�; JMLW>!µ*C�
Wµ�<?C²@FX�;j@NO�µ*Ej¯(LF®�Al;tADC?Ej@�E=·
;jµ+ADC?òVCyA`T
LF<?;j@NJ!Õ
ªi«F>*Hw>sCÓJ$;îµ+ER@BADHwEj<?<²>!HÏ;RJDJDE�µ+CÓ;tAw>!OÚØ{CyAw«í>!;jµl«ù<?C²@NXÚEj·e«FC?Sj«VØi;�TjÕáÎ^A�Hw>!µ*>*C?òj>KJ
OF;tAl;i·ÔHDER¯ÍAD«F>I@F>+A`ØeEjHwXQµ*Ej@BADHwEj<?<?>*H
µ*Ej@Nµ*>*Hw@FC²@NSiAD«F>eC²@N<²>*A�;=@�O�Ej®�Aw<²>*A
ÙNEtØí;j@NO�CÓJDJD®F>!J
¨F©=¦54�3L4Ô¦%� O @ ¨ 6 ¥ ADE�UW>{UFHDEB;jOFµ!;jJMA8ADE$;=<?<VAD«N>�òj>!«FC?µ*<²>KJ8Ej@ AD«F>�<²C?@FX�Õ=Î^AÑO�EV>!J#@FE=A#«N;�òR>òBCÓJDC²UFC?<?CyA`T�Ej·8JDC?@FSj<?>Ïòj>*«NC?µ*<²>KJ*Õ
ªi«FERJD> O @ ¨ 6 ¥ ;=Hw>�¯(>!;j@BAI·ÔERHIA`TVLW>!JeE=·óòj>*«NC?µ*<²>R×RC[Õ >RÕ²×�LNHDC?òt;tAD>Qµ*;jHwJ!×R>!¯(>*HwSj>*@�µ+T(òj>!«FCyÛµ+<?>!J!×W>*AwµjÕ²×áC?@ñ;­JDL�>Kµ+C�
�µ�<?;j@F> Ej·ÑAw«F>(<²C?@FXî;=@�O´Ø{C²AD«ù;�HwEj<?>�ÆÔ<?>!;jOF>*HlJ�ERH0·ÔER<²<?EtØe>*HlJwÌ+Õ
ËÒÞF;=¯(LF<?>�
0ÿD;=<?<ÑLNHDC?òt;tAD>­µ*;jHwJ�C?@³<Ó;=@F>��sAD«�;tAs;=Hw>sLF<?;=ADEVEj@ï<²>K;jO�>!H�«N;�òR>sL�>!HD¯(C²A AwE
JMLF<?C²A{AD«F>!C²H{LF<Ó;tAwEVEj@�;=@NO�µl«N;j@FSj>Q<?;j@F>��NÕ�P0L> 2 @{
�Öó<?®FCÓO¬ÙNEtØàØ{C²AD«1O�CÓJ`AwHDC?UF®�Aw>!O�µ+ER@BADHwEj<[Õ



� ~óg`cl\! B_Ä�F~óm�"�clZ�#�f
� �5�tÅwÀtÃÄ»W¸=¼÷Ã<�=»�ÊV>*<?>!µ+ADC?Ej@�E=·F;j@$;jµ�AwC²òVC²A`Tj×+C[Õ >jÕ?×!; ;³¨ 6 2��?3=2B§ ×*C?@$µ+EVEjHlO�C?@N;tAwC²ER@QØ{C²AD«�LW>*>!HwJIÆÔ<?C²@NX0<Ó;�Tj>!H

µ+Ej@BAwHDER<²<?>*HlJ�E=·VAD«N>#@F>*C?Sj«VUWEjHwC²@NS{òj>*«NC?µ*<²>KJwÌá;j@NOÏC?@$µ+Ej¯(LF<?CÓ;=@Nµ*>#Ø{CyAw«$;=@$;Rµ�ADC?òVCyA`TQLF<Ó;=@'Õ
ªi«F>*Hw>�CÓJI;j@�;jJwJME�µ*C?;=AD>!O(ER@�UWER;=HlOsµ+ER@BADHwEj<?<²>!HÒAD«N;=AIHw>!µ*>*C?òj>!J#AD«F>Q;jµ+ADC?òBC²A`T(LF<Ó;=@s·ÔHwEj¯
AD«F>Q<²C?@FX�µ*Ej@BADHwEj<?<?>*HI;j@NO�µl«N>!µlX�JÑØ{C²AD«¬E=Aw«F>*HiLW>*>*HlJeØ{«F>+Aw«F>*HiC²Aiµ!;=@­J`Al;=HDAIEj@N>0Ej·'AD«F>
¯(;j@F>*®Nòj>*HlJ'C?@$C²A!Õ ì @Nµ*>ÒAD«F>iµ+EVERHwO�C?@N;=ADC?Ej@�CÓJó;Rµl«FC²>!òj>KO�;=@NOÏAw«F>I;Rµ�AwC²òVC²A`TÏJD>*<?>!µ+AD>KOÏAD«F>
HD>!Sj®F<Ó;tAwC²ER@$<?;�TR>*HóAw;jXj>!J�µ*;jHD>eE=·�L�>!HM·ÔERHD¯(C?@FS�Aw«F>{µ+ERHDHw>!JDL�ER@NO�C?@FS�¯s;j@F>*®FòR>*HKÕ5��0L> 2 @{

ÖóC?@FC²AD>�ÊBAl;tAw>$ýî;jµl«FC?@F>KJ*Õ

��º^¹.r(�?¸t¼[Ã<�t» ËÒÞ�>!µ*®�ADC?Ej@�Ej·óJDC²@FSR<²>Q¯s;=@F>!®Fòj>!HwJeµ+ER¯(¯(;j@NO�>KO�UVT(AD«F>Ïµ+EVERHwO�C?@N;=ADC?Ej@�<Ó;�Tj>!H!ÕBªi«F>�;jJMÛ
JME�µ+CÓ;tAw>!O³µ*Ej@BADHwEj<?<?>*H$«N;RJ$AwEñOF>!;=<eØ{C²AD«³Aw«F>­LF«VTVJDCÓµ*;=<I<?;�TR>*H�ADEñL�>!HM·ÔERHD¯øAD«N>�SjC?òj>!@
¯(;j@F>*®Nòj>*H0JD;=·Ô>*<?TjÕFÎ|@´µ!;jJD>�E=·8·È;=C?<?®FHD>�CyA�@NE=ADC�
N>KJ�UN;RµlX�AD«N> ;=@NEj¯s;=<?T�AwE(AD«F>�µ+EVEjHlO�C²Û
@N;tAwC²ER@ñ<Ó;�Tj>!HÏAD«N;=A ;=UWEjHDAwJQAw«F>�¯s;=@N>*®FòR>*HKÕ'ýî;=@F>!®Fòj>!HwJ!×'µ*;j<²<?>!Oñ<Ó;�Ø�J$;tA�Aw«FCÓJ$<?>*òj>!<÷×
;=Hw>$;=<?<
SjHwEj®NL�>KO�C²@1Al;jJDX�JiAD«N;=AQµ!;=@1UW>j×WC²@1Aw®FHw@'×NEj·�Aw«FHw>*> OFCy±�>*Hw>*@BA�A`TVLW>!J�
�<Ó;tAw>*Hl;=<[×
<²ER@FSjC²AD®NOFC²@N;j<áEjH�JDL�>Kµ+CÓ;=<[Õ� ¨F¥ B���ÆÔ<?Ej@FSRCyAw®NO�C?@N;=<ÄÌ�Õ����.�����CtÑº*Åu�?¸Ct9�B:Ò>*«NC?µ*<²>i·ÔER<²<?EtØI>!HwJ{ÆÈ@FEj@(<?>!;RO�>*HlJwÌ�¯ ®NJMA#Xj>*>!L
AD«F>�LF<Ó;tAwEVEj@¬·ÔEjHw¯(;=ADC?Ej@'Õ� ¨F¥ B��ùÆÔ<?Ej@NSjC²AD®NO�C?@N;j<ÓÌ+Õ7'Ñ<?;=ADEVEj@­<²>K;jO�>!HwJ�EjH{·ÔHw>*>$;jSj>*@BAlJ�µ*;j@­LW>*HD·ÔEjHw¯�·ÔER®FH�<?Ej@NSjC²Û
AD®NO�C?@N;j<'¯s;=@F>!®Fòj>!HwJ�

;RÌZ�
ºl¸RÀjº*ÅN�²¸Ct9�WÐ{>!Sj®F<Ó;tAw>QAD«F>�LF<Ó;tAwEVEj@­òj>*<?E�µ+C²A`T�;tA�;(O�>KJMC?HD>KO�òt;j<²®F>��
U�Ì��(�tÃÄ»_�?¸Ct9�7�jERC²@¬AD«N>�LFHD>Kµ+>KO�C²@NS�LN<?;=ADEVEj@L�
µ!Ìu� � �qÃÄ¼f�²¸Ct9��ÊVLF<?C²A{AD«F>�LF<Ó;tAwEVEj@L�ONÌu� � �qÃÄ¼÷½|¼!�t½{� o ¸=»B¹Bº+½!�?¸t»WºG�²¸.t9��ÊVLF<?CyA{·ÔHwEj¯ ;�LF<Ó;tAwEVEj@�C²@­EjHlO�>!HiADEsµl«N;=@NSj>Ï<?;j@F>jÕ� ¨F¥ B�� ÆÔ<Ó;tAw>*Hl;=<ÄÌ�Õ��(ºwº � �²¸=»Wº5��'#<Ó;tAwEBER@³<?>!;jOF>*HlJ$EjH ·ÔHw>*>¬;jSj>!@RAlJ�;jHD>�ADE´XR>*>!LíAD«F>;jJwJMC?Sj@F>KO�<Ó;=@F>RÕ� ¨F¥ B�� ÆÔ<Ó;tAw>*Hl;=<ÄÌ�Õ � o ¸=»B¹Bº/�²¸t»�º��E'#<Ó;tAwEVEj@ñ<²>K;jO�>!HwJÏERHÏ·ÔHD>!>�;=Sj>!@BAwJÏ¯�®�J`A$¯(Etòj>�AwE;=@�;jO�-M;Rµ+>*@BA{<Ó;=@F>RÕ� ¨F¥ B �ñÆÈJDL�>Kµ+CÓ;=<ÄÌ�Õ�PQHwEj®FL�Ej·ó¯s;=@F>!®Fòj>!HwJe·ÔERH+'#<Ó;tAwEBER@¬<?>!;RO�>*HlJeEjHi·ÔHw>*>$;jSj>*@BAlJÑAw«N;tA
¯�®NJMA�<²>K;�òj>0AD«F>�<?C?@FX�Aw«FHDER®FSj«­;=@�>+Þ�C²A{Hw;j¯�L
Õ� ¨F¥ B_¡�ÆÈJDLW>!µ+CÓ;=<ÄÌ�Õ=PQHwEj®FL E=·W¯(;j@F>*®Nòj>*HlJ'@N>!µ+>KJDJw;=HwTQ·ÔEjHÒ;0@F>*Øiµ+ER¯�>!H
AwE0>!@BAD>*HÒJw;t·Ô>!<²T
AD«F>�<?C²@NX�AD«NHDER®FSj«­;=@�>*@BADHl;=@�µ+>QHw;j¯�L
Õ�P0L> 2 @{
�ÖF>*>KO�UN;RµlX�<?;�Ø�JiU�;jJD>!O¬Ej@­<²C?@F>!;jH�O�C²±W>!HD>!@RAwC?;j<á>!¶B®N;=ADC?Ej@NJ!Õ

¢ o Á�¿�Ã<�l¸C� ô�>Kµ+Ej®NLF<²C?@FSî<Ó;tAw>*Hl;=<Ñ;j@NOù<?Ej@FSRCyAw®NO�C?@N;=<#òR>*«FCÓµ+<?>�SR®FC?ON;=@Nµ*>�µ+Ej@BAwHDER<÷Õ
ªi«N>*Hw>�;=Hw>�JM>!òRÛ
>*Hl;=<ó;RJDJDE�µ+CÓ;tAw>!O�µ+ER@RAwHDER<²<?>*HlJ{C?@Nµ+<?®NO�C?@FSsAw«F>�Ej@�Û^U�EB;=HlO�JM>!@NJMERHwJ�;=@NO1;Rµ�AD®�;tADERHwJ!Õ�ªi«N>
·Ô®F@Nµ�AwC²ER@(E=·WAD«FCÓJ8<?;�TR>*H8CÓJ8ADE�;=LNLFHDE�Þ�C?¯s;tAD>!<²T�<?C?@F>!;jHDC?°*>eAD«N>eLN«BT�JDC?µ!;=<�<Ó;�Tj>!H8OFTB@�;=¯(C?µ!J*Õ�P0L> 2 @{
(j�C?Sj«�EjHlO�>*Hi@FER@F<?C²@F>K;=H{O�C²±W>!HD>!@BADCÓ;=<'>K¶R®�;tADC?Ej@�J*Õ

ªi«F>�;jU�EtòR>�JD®F¯(¯s;=HwTîJM«NEtØ�J�Aw«N;tA�Aw«F>£'áÇÒªZj ÇAjQÊÚOF>!JDC²SR@ÚCÓJÏUN;jJD>!OÚEj@ù;¬ADHl;jO�>*Û[Ej±íU�>*A`ØI>!>*@
µ*>*@BADHl;=<?C?°!;tAwC²ER@´;=@�OÚ;j®�ADER@FEj¯ T1C²@ÚAD«F>sµ*Ej@BADHwEj<[Õáªi«F>(<²C?@FXî<Ó;�Tj>!H0CÓJDJD®F>KJQ;Rµ�AwC²òVC²A`TîLF<Ó;=@NJÏO�>KJ`AwC²@F>KOîAwE
ÿMA`TVL�>KJ���E=·Fòj>!«FCÓµ+<?>!J!×*AwHDTVC?@FS�AwE�¯(>*>*A8AD«F>eSj<?EjUN;j<RO�>!¯s;=@NOFJ8;j@NO�µ*Ej@NJMADHl;=C?@BAwJ!Õ�¤�ER@F>+Aw«F>*<?>!JwJ!×!Aw«F>iJMC?@FSj<?>
òR>*«FCÓµ+<?>!JeAwHw;j@NJDCyAwC²@FSsØ{C²AD«NC²@­AD«N>$<²C?@FX¬HD>K;jµ�A�Ø{C²AD«1;sµ*>*HDAw;=C?@�O�>*SRHD>!>QEj·8;j®�ADER@FEj¯ TjÕFÎ|@­·È;Rµ�A{AD«N>*T£
�HwJMA
@N>*>!OñAwEîµ+EVEjHlO�C?@N;tAw>sØ{CyAw«íAD«N>*C?H$@F>*C?Sj«VUWEjHlJ�C?@íEjHlO�>*HÏAwE´JM>!<²>Kµ�A�ER@F>sE=·iAw«F>�¯s;=@F>!®Fòj>!HwJ�µ+Ej@�JMCÓJ`Aw>*@BA
Ø{C²AD«­Aw«F>�UFHwER;jONµ*;jJMA{;jµ�AwC²òVC²A`T�LF<Ó;=@'Õ
ªi«F>1CÓO�>K;´Ej·QHw>!O�>KJMC?Sj@NC²@FSÚAD«N>�Çuj0Êß®NJDC²@NSù;jSj>!@RADÛ[U�;jJD>!O³;jHwµl«FC²AD>Kµ�Aw®FHD>KJ�LFHDER¯(L�AwJ�·ÔERH(;ñ¯(E�O�C²Û
Wµ*;tAwC²ER@³E=·{Aw«FCÓJ�UN;j<?;j@Nµ+>�C²@ï·È;�òjEjH�E=·�;îSRHD>K;tAw>*H�O�>Kµ+>!@RAwHw;j<²C?°!;=ADC?Ej@íEj·{AD«F>­µ+Ej@BAwHDER<÷ÕóÜÚ>¬>+Þ�L�>Kµ�AK×�C?@

Aw«FCÓJ{Øe;�TR×BADEsC?@Nµ+Hw>!;RJM>ÏJMC?Sj@NC�
�µ!;=@BAD<?TsAw«F>ÏÙN>+Þ�C?UFC?<²C²A`T�E=·�AD«N>�Ø{«FEj<?>�O�>!JDC²SR@­;j@NO¬AD«F>�Hw>*®�JD;jUFC²<?C²A`TsE=·8CyAlJ
µ*Ej@NJMADC²AD®N>*@BA�LN;=HDAwJ!Õ
ÖNHw;j°*C?>*H�;=@�O¥¤�>*Ø{¯s;=@íÆ�� ¦�	[×NJD>!µ+ADC?Ej@§zjÌ+×�·ÔEjH�>+ÞF;=¯(LF<?>j×F«�;�òj>QEjUNJD>*Hwòj>KOá×F;=¯(Ej@NS Aw«F>$EjAD«F>!HwJ!×VAD«N;=A

Aw«F>/'áÇÒªZj ÇAj0Ê³µ+>*@BAwHw;j<²C?°*>KOíO�>!JDC²SR@íHD>K¶B®FC²Hw>!J�AD«F>¬<²C?@FXñ<?;�TR>*H�AwEî«N;�òj>(·Ô®N<²<eXV@FEtØ{<²>KO�Sj>sEj·�;=<?<#Aw«F>
òR>*«FCÓµ+<?>!J!öáLF«VT�JMCÓµ*;j<#JMLW>!µ*C�
Wµ*;tAwC²ER@NJ!Õ
Ç�J$;1µ*Ej@NJD>!¶B®F>!@Nµ+>R×áØ{CyAw«ñAD«F>�LNHD>KJM>!@RA$;jLFLFHwER;jµl«ÚCyA C?J�LWERJwJDC²UF<?>



�Ir!clZt]`\ �

AwE¬¯s;j@N;=SR> ER@F<²T1òR>*«FCÓµ+<?>!JQLWEjLF®N<?;=ADC?Ej@NJQØ{C²AD«ñòj>*HwT1<?C²¯(C²AD>!OÚ«F>*AD>*HwEjSR>*@F>!CyA`TRÕ�Î|@ù;jONO�CyAwC²ER@´Aw«F>*T1«�;�òj>
LWEjC?@BAD>KOÚER®�AÏAD«N;=A�AD«F>(·Ô®N<²<Ñ;j®�AD«NEjHwCyA`TîEj·ÑAw«F>s<²C?@FXñ;=@NOÚ@F>+A`ØeEjHwXî<Ó;�Tj>!H0EtòR>*HQAD«F>�JDEj®NHwµ*>!JQE=·eADHl;C��µ
ØeEj®N<?O¬<²>K;jO�ADE�;�@F>*A`ØIERHDXsØ{C²AD«�<?C²¯(C²AD>!O�Û^;Rµ*µ+>KJDJi«NC²SR«BØi;�T�J*Õ
ÜÝC²AD«ñAD«NC?J$;j@NOÚE=AD«N>*HÏ@FEj@BAwHDC?òVC?;j<�¯(EjADC?ò�;=ADC?Ej@NJQAw«F>*T´«N;�òj>(;jO�òRE�µ*;tAw>!OÚ;­OFC?JMADHwC²UN®�AD>KOÚ;jLFLFHwER;jµl«

Æ�� ¦�	[×8JD>!µ�AwC²ER@©¨RÌ+ÕóÎ|@ïAD«F>!C²H(Ð�ËIÖàAw«F>*TíJD®FSjSR>!JMAD>KOùAD«N;=A�;j@³Î`Ð':ÏÊ³;=SR>*@BA ;jHwµl«FC²AD>Kµ�Aw®FHD>¬JM«FER®F<ÓO³µ+ER@�Û
JDCÓJ`A­E=·�;=SR>*@BAwJ¬;jJwJME�µ*C?;=AD>!OðØ{C²AD«Í;=®�AwEj@FER¯(Ej®NJ�òj>*«NC?µ*<²>KJ*×eC²@F·ÔHw;RJ`AwHD®Nµ+AD®FHw>î>!@RAwCyAwC²>KJÚÆÔADHl;C��µ´JDC?Sj@N;j<?J!×
>!@BADHl;=@Nµ*>!J*)�>+Þ�C²AwJ!×NUFHwCÓO�Sj>KJ�;=@�O1ADER<²<?UWEBEjAD«NJlÌ�;RJ�Øe>*<?<Ò;jJQJMLW>!µ*C?;j<²C?°*>KOîµ+ER@BADHwEj<ó;j@NOîERUNJD>*Hwò�;=ADC?Ej@1®F@NCyAlJ
Aw«N;tA�µ+Ej®N<?OñC?@�ÙN®F>!@Nµ+>�ADHl;C��µ(U�>!«N;�òVC²ERHÏAD«FHwEj®NSj«íO�CÓJDJD>*¯(C?@N;tAwC²ER@íE=·iC²@�·ÔERHD¯s;=ADC?Ej@'ÕóÎ|@ÚAw«FCÓJ µ*Ej@BAD>*ÞBAK×
C?@NO�C?òVC?OF®N;=<iòj>!«FCÓµ+<?>!J ØIER®F<?OïU�>­SjC?òj>!@ï;´JD>+A(E=·0LFHDEjÛ^;Rµ�AwC²òR>�SjEB;=<ÓJ�<?C²XR>�Hw>!;Rµl«ï;îSRC²òR>*@ïO�>KJ`AwC²@�;tADC?Ej@
×
ERL�ADC?¯(C²°!>ÏADHl;�òj>!<áADC?¯(>j×�Jw;t·Ô>*A`Tj×Nµ*Ej¯�·ÔEjHDA�;=@�O¬>Kµ+ER@FEj¯ TjÕNÇ�@N;=<?EjSREj®NJD<²TR×�C²@F·ÔHw;RJ`AwHD®Nµ+AD®FHw>�;=SR>*@BAwJ{ØeEj®N<?O
Hw>!µ*>*C?òj>0ØI>!<²<²Û^OF>�
N@F>KO�SRER;=<ÓJ!×R>RÕ S�Õ²×V¯s;tÞ�C?¯�C?°!;=ADC?Ej@¬E=·óC?@BAD>!HwJD>!µ+ADC?Ej@sAw«FHDER®FSj«NLF®�A�;=@NO7)�EjHeEjLFADC?¯�C?°!;=ADC?Ej@
Ej·
·È;jC²Hw@F>!JwJeUVT�;�AwHw;.��µQJDC?Sj@N;j<�;jSj>!@RAK×�;=@NO­JME�Ej@
Õ�Î^AiCÓJ{;=<ÓJDE�;RJDJD®F¯(>!O�AD«N;=AeAw«F>�C?@NO�C?òBCÓO�®N;j<áòj>!«FC?µ*<²>KJ
ØeEj®N<?O�A`TVLFCÓµ*;j<²<?T­«N;�òj>�µ+Ej@FÙNC?µ+ADC?@FS�SRER;j<?J�;j@NO´OFCy±�>*Hw>*@BA0LNHDC?EjHwCyAwC²>KJ�;RJDJDC²SR@F>!O­AwE¬òt;jHDC?Ej®NJ�SjEB;=<ÓJ*ÕWÖF®FHDÛ
Aw«F>*Hw¯(EjHw>j×�;jONO�CyAwC²ER@N;=<'µ*Ej@BADHwEj<á;jSj>*@BAlJ{µ*;=@­UW>$;jµ*µ*Ej¯(¯(E�OF;tAw>!O�;RJi<²ER@FSs;jJeAw«F>*T�;Rµ�A�;j®�ADER@FEj¯(Ej®�JM<?T
;j@NOÚHD>KJMLW>!µ+A!×'C?@´Aw®FHw@'×áAD«N>�;=®�AwEj@FER¯�T1E=·eAD«N>sòj>*«NC?µ*<²>KJ�;=@NOÚE=Aw«F>*H�>!@RAwCyAwC²>KJ*Õ
ÜÝCyAw«ÚAw«FCÓJ$JM>*AMAwC²@FS1Øe>
;jHD>ÏJD®FLFLWERJD>!O¬ADE(>+Þ�LW>!µ+A�µ+Ej<?<?>!µ�AwC²òR>�JD;=ADCÓJ`·È;Rµ�ADC?Ej@¬ADE(UW>�º+Âsº*Å÷¹Rº*»N¼'·ÔHDER¯�C²@�O�C²òVCÓO�®N;j<'U�>!«N;�òVC²ERHwJ!Õ
Î|@sAw«F>{·ÔER<²<?EtØ{C²@NS$JM>Kµ�ADC?Ej@sØe>�Ø{C?<²<�LFHwEtòBCÓO�>�;ÏUNHDC?>+·'Hw>*òVC?>*Ø�E=·áEj®FHe;=SR>*@BAwJ8Al;tÞ�Ej@NEj¯�T ;jJÑ;$Sj>*@N>*Hl;=<

¯(>*AD«FE�O�ER<²ERSjT�ADE(;=LFLNHDEB;jµl«(AD«N>QO�>KJMC?Sj@¬E=·ó;jSj>!@RADÛ[U�;jJD>!Os;=Hlµl«FC²AD>Kµ�AD®NHD>KJÑ;=@�OsADE(¶B®N;=@BAwCy·ÔTsC²AwJ0¿�Á�¿�¼^º*Â�¿
;j@NO[ª%r�»7�*¼÷Ã<�=»W¸.�#L�>!HM·ÔERHD¯s;j@Nµ+>RÕÑÉeTßJDTVJMAD>!¯sJsL�>!HM·ÔERHD¯s;j@Nµ+>1Øe>1¯(>!;=@ðAw«F>îHw>!JDEj®FHlµ+>KJ AD«N;=A¬;=Hw>1HD>*Û
¶B®FC?Hw>!O¬UBT�;j@­;jSj>!@RADÛ[U�;jJD>!O�JDT�J`Aw>*¯¬«�@F>*A`ØIERHDXsUN;j@NO�Ø{CÓOVAD«
×�¯�>!¯(EjHwTj×Fµ+ER¯(LF®�ADC?@FS�ADC?¯(>�;=@NO¬E=Aw«F>*HlJ«�Ø{«F>*Hw>!;RJ{UVT­·Ô®F@Nµ�AwC²ER@N;=<8LW>*HD·ÔEjHw¯s;=@Nµ*>$ØI>�¯�>K;=@î«NEtØ ØI>!<²<óAD«F>�;jO�ERL�AD>KOî;=Hlµl«FC²AD>Kµ�AD®NHD>�JDEj<?òj>KJ{Aw«F>
C?@FC²ADCÓ;=<'LNHDERUF<²>!¯�Õ

­ ®ïé�æ°¯�XE±içIä�ç9d�\
ªi«N>ÑLF®FHwLWERJD>ÑE=·NOF>�
N@FC?@FSQ;iAw;=ÞVER@FEj¯(CÓµÑµ!;tAD>!SjERHDC?°!;=ADC?Ej@QE=·�AD«N>e;jSj>*@BAlJ
;jµ!µ+ERHwO�C?@FSiAwE�AD«N>*C?HóHwEj<?>ÑØ{C²AD«FC?@
Aw«F>$JDTVJMAD>!¯�UW>*C?@FSs¯(EVOF>*<?>!O­C?JeA`ØeE=·ÔER<?OW� ��	^Õ
ì @sAw«F>�ER@F>�«N;j@NO(Øe>�Ø{C?JD«sAwE$LFHwEtòBCÓO�>�;�JDµ*C²>!@RAwC�
Wµ�;=LFLNHDEB;jµl«�ADE�;jSj>!@RADÛ[U�;jJD>!O(µ+ER¯�LN®�ADC?@FS�®�JMC?@FS

µ*Ej@Nµ*>*L�AlJ�;j@NOíLN;jHw;RO�C²SR¯sJ�·ÔHwEj¯õµ+<Ó;jJwJMCÓµ*;j<IJDTVJMAD>!¯õ>*@FSRC²@F>!>*HwC²@NSNÕ ì @ùAw«F>­E=AD«N>*H�«�;=@NOíØe>�Øi;=@BA$AwE
OF>*òj>!<²ERLß;Ú·Ô®F<?<²TßSj>!@F>*Hl;=<{;=@�O³ÙN>*Þ�C²UF<?>1¯(>+Aw«FE�O³Aw«N;tA�µ*Ej®F<ÓOïUW>1@N;=AD®FHl;=<?<²T³;j@NO�>!;RJMC?<²T³;jLFLF<?C²>KO³AwE
¯(E�O�>!<'HD>K;=<áJDTVJMAD>!¯sJ{;=<?<²EtØ{C?@FSs¶B®N;=@BADC�
�;jUF<²>ÏLW>*HD·ÔEjHw¯s;=@Nµ*>Q;j@N;=<?T�JMCÓJ*Õ
Î|@�AD«NC?J(Hw>!JDL�>Kµ�AsØe>­µ*Ej@NJDC?OF>*H�AD«F>1Î`Ð
:QÊïLFHwEjUF<?>*¯ ;j@ßC?@BAD>!HD>KJ`AwC²@FSùµ*;RJM>�JMAD®NO�T³AD«N;=A�Ø{C²<?<{«F>*<?L

®N@NO�>*HlJMAw;=@�O�Aw«F>Ï·Ô>!;=AD®FHw>!J{;j@NO¬AD«F>�;jOFò�;j@BAw;=SR>!JeE=·8Ej®NH{¯�>*AD«FE�O�ER<²ERSjTRÕ
ì ®FHiAl;tÞ�Ej@NEj¯�T�µ*Ej@NJDCÓJ`AlJIEj·
·ÔER®FH�µ*;=AD>*SREjHwC²>KJÑEj·�;jSj>*@BAlJÑAw«N;tA�Øe>�;=Hw>0SREjC?@FS ADEsO�>!Jwµ+HwC?U�>QAD«NHDER®FSj«

>*ÞF;=¯(LF<?>!JiE=·8;=LFLN<²CÓµ*;=ADC?Ej@NJ{;j@NO�Hw>!JD®F<²AwJ�

²�6?J³0 §�;ï¨�¦�4 0=6 ¨ D 2 6 ¦!¥�´ ì U�Al;=C?@¬ERUNJD>*Hwò�;=ADC?Ej@NJeEj·
AD«N>�HD>K;=<áØeEjHw<?O­JMT�JMAD>!¯ J`Al;tAw>jÕ

GIEj@NJDC?OF>*HK×V·ÔEjH�>*Þ�;j¯(LF<²>R×FAw«F>�LFHwEjUF<?>*¯�E=·Ò¯(Ej@FC²ADERHDC?@FSs;sJM>*A�E=·8C?@�·ÔEjHw¯s;tADC?Ej@1JDEj®FHlµ+>KJ&µ�¶1·U¸�AD«N;=A
ØI>­µ*;=@N@FE=A�ERUNJD>*Hwòj>�JDC²¯ ®F<²Aw;=@N>*Ej®�JM<?TÚC?@³AwC²¯(>­O�®F>¬ADE´U�;=@NO�Ø{CÓOVAw«³<²C?¯(CyAl;tAwC²ER@NJ*Õ#ÊV®NLFL�EBJM>�AD«N;=A
AD«FEBJM>sJDEj®FHlµ+>KJQ;jHD>(¯(E�O�>*<?>!OñUVTîHl;=@NOFEj¯6òt;=HwC?;jUF<?>!JN¹ · Æ<ºMÌ*
áAw«F>(ADHw®F>�JMAw;tAw>(E=·{JMER®FHwµ*>G»0;tA�ADC?¯(>º�Õ
ÊVC²@�µ+>j×�·ÔERHQADHl;jµ�Al;=UFC?<?CyA`T1Hw>!;RJMER@NJ*×WØe>�O�E�@FEjAQ>*Þ�L�>Kµ�AÏAD«F>�µ*®FHwHD>!@RAÏJ`Al;tAw>�Ej·ÑAw«F>sJMER®FHwµ*>!JQ;tA$;
JMLW>!µ*C�
�µ�ADC?¯(>£ºÏADEîUW>¬OF>+AD>!HD¯(C?@F>!O³Ø{CyAw«ï;=UNJDEj<?®�Aw>�µ+>*HDAw;jC²@BA`TR×óJMADC?<²<eØI>�ØIER®F<?Où<?C?Xj>sAwE´O�>*òR>*<?EjL
;î¶B®N;=@BADC�
�;jUF<²>s@NE=ADC?Ej@íEj·{EjUNJD>*Hwòt;=UFC?<²C²A`TjÕóª
E1Aw«N;tA LF®FHwL�EBJM>�Øe>�O�>�
N@F>!OíAD«F>�@NEtòj>*<Iµ+Ej@�µ+>*LFA�E=·
Æ<¼b�{½óÌ³«Vµ+®NHDHw>*@Nµ*TjÕ�ÜÚ>�Jw;�T´Aw«N;tA(Ej®FH�C?@�·ÔEjHw¯s;tADC?Ej@³;jSj>!@RA�C?J­Æ<¼b�{½�ÌK«Vµ*®FHwHD>!@RA(C²·{AD«F>­LFHwEjUN;jUFC²<?C²A`T
AD«N;=A{;�Hl;=@NOFEj¯(<²T�µl«NERJD>*@¬JDEj®NHwµ*>&¶1·8CÓJ}½i«Vµ*®FHwHD>!@RAb«sC÷Õ >jÕ�C²A�«N;jJe@FEjA�µl«N;=@FSR>!O�Ø{CyAw«FC²@­Aw«F>Ï<?;RJ`AZ½
®F@FC²AwJQE=·#AwC²¯(>(JMC?@Nµ*>�Aw«F> <Ó;jJMA0ERUNJD>*Hwò�;=ADC?Ej@¥«1C?JQ;tAÏ<?>!;jJMA&¼IÕ1F�JD>+·Ô®F<#;j@NOîµ*Ej@Nµ*HD>*AD> ;jLFLF<?C?µ!;tAwC²ER@NJ
E=·�AD«F>KJM>ÏCÓO�>!;RJeADE(AD«N>�ØI>!U­µ!;=@­U�>Ï·ÔER®F@NO­C²@1ÉeHw>*Ø{C?@FS=AwEj@¬;j@NOîGITVU�>!@FXjEm� ¨C	^Õ

��0L> 2 @ 4 6ED ¨ D 2 6 ¦!¥�´ GIER<²<?>!µ+AIOF;tAl;Q·ÔHDER¯úO�C²±�>*Hw>*@BAÑÎ|@�·ÔERHD¯s;tAwC²ER@�;jSj>!@RAlJ8ADE�LNHDE�O�®Nµ*>�;=@s>KJ`AwC²¯s;tAw>{E=·
AD«F>�Hw>!;j<áØIERHD<ÓO�JMAw;=AD>�UN;RJM>KO�®FLWEj@�JDEj¯(>$;=UNJMADHl;jµ+Ae¯(E�O�>!<÷Õ



¾ ~óg`cl\! B_Ä�F~óm�"�clZ�#�f
GIEj¯(¯(Ej@î>*Þ�;j¯(LF<²>KJ�Ej·#¯(EVOF>*<?C²@FS�;=SR>*@BAwJ0;=Hw>$¯�®N<yAwC¿«VEjU(-`>Kµ�AQADHl;jµlXVC²@NS�JMT�JMAD>!¯(J0EjHQOF;tAl;s·Ô®NJDC?Ej@
>*@FSRC²@F>KJ*Õ�Ð{>!JD®F<²AwJ�Ej@³¶B®N;=@BAwC�
�;jUF<?>�¯(EVOF>*<ÓJ$E=·�JD®Nµl«í¯(E�O�>*<?C²@NS´;=SR>*@BAwJ!×'C?@íAD«F>�·ÔEjHw¯þEj·i«NC²SR«F<²T
L�>!HM·ÔERHD¯(C?@FSs;=<?SjEjHwC²AD«F¯sJ!×Vµ!;=@­U�>Ï·ÔER®F@NO­C?@�Ç�<²UW>*HwEj<Ó;(;=@NO1GITVU�>!@FXjEm� z�	^Õ

Àg@ ¨ 6E6 4 6?D ¨ D 2 6 ¦!¥�´ ª�;=XR>Ï;(µ*®FHDHw>*@BA{>!JMADC?¯s;tAw>QEj·óAw«F>�ØeEjHw<?O¬J`Al;tAD>$;j@NO¬LFHDE�O�®�µ+>�;�LF<?;j@�EjH{µ+ER®FHwJD>
E=·W;Rµ�AwC²ER@NJ*Õtªi«FEBJM>{;jSj>*@BAlJ�µ!;=@�Aw;jJDX$EjAD«F>!H8;jSj>!@RAlJóADE�JM>K;=Hlµl«$·ÔERH#;jOFO�C²ADC?Ej@�;=<VC²@F·ÔEjHw¯(;=ADC?Ej@�EjHÒOF;=Aw;
EjHiADE(>*ÞV>Kµ+®�Aw>$JMER¯(>ÏJDLW>!µ+C�
�µQEjLW>*Hl;tAwC²ER@NJ!Õ
Ç�@s>+ÞF;j¯�LN<²>{Ej·�LN<?;j@F@FC?@FS$;=SR>*@BA#LFHwEjUF<?>*¯úC?J#AD«F>�ÿwª
Hl;�òj>!<²C?@FSÏÇ�SR>*@BAb'#HwEjUN<²>!¯x�(Æ÷ªóÇu'IÌ�Aw«N;tAIµ!;=@
U�>�JMAw;=AD>KOs;jJ�·ÔEj<?<?EtØ�J*Õ ì @N>{EjH#¯(EjHw>{¯(EjUFC?<?>�;=SR>*@BAwJ8<?EVEjXVC²@NSÏ·ÔEjHÑJDEj¯(>{C?@�·ÔEjHw¯s;tADC?Ej@
×jO�CÓJ`AwHDC?UF®�Aw>!O
Etòj>*H#;$@F>+A`ØeEjHwX�×=¯�®NJMAÑLF<Ó;=@¬;�JM>K;=Hlµl«�C²ADC?@F>!Hw;jHDT�AD«N;=AeJD«FEj®F<ÓO(Hw>!JD®F<yAIC²@BADEÏAw«F>0JD¯s;=<?<²>KJ`AI>+Þ�L�>Kµ�Aw>!O
ADC?¯�>0·ÔEjH{µ*Ej¯(LF<?>+ADC?Ej@�EjHeC²@�AD«F>Ï«FC?Sj«F>KJ`AiJM®�µ*µ+>KJDJILFHwEjUN;jUFC?<²C²A`T(Ø{CyAw«FC²@�;$SRC²òR>*@�OF>!;jOF<²C?@F>jÕ�Ð{>KJM®N<yAlJ
;=@NO­JMER<²®FADC?Ej@NJeAwE(AD«F>$ª�ÇA'ðµ*;j@¬UW>Ï·ÔEj®N@NO­C²@1ý1ERC²°!®F¯(C
;=@NO1GITVU�>!@FXjEm���5zC	[Õ

Á § 0MB 2B§�4 6?D ¨ D 2 6 ¦!¥�´ ªi«FC?JQA`TVLW>(E=·e;jSj>!@RAÏ«N;RJÏ@FE1µ+Ej®N@RAw>*HwLN;=HDA0C?@íµ+<Ó;jJwJMCÓµ*;j<ÒJMT�JMAD>*¯6>!@FSjC?@F>!>*HwC²@FS�Õ
ªi«F>*T³;jHD>�Aw;jJDXj>KOíAwEÚ<?E�µ*;tAw>¬EjAD«F>!H�A`TBLW>!J�Ej·0;=SR>*@BAwJ�O�TV@N;=¯(CÓµ*;j<²<?Tj×Òµ+Hw>!;=AD>­;´LWERJwJMC?UF<?Tí®F@FCÓ¶B®F>
JMT�JMAD>*¯úHD>K;=<?C²°K;tAwC²ER@(;j@NO ·È;jµ*C²<?CyAl;tAw>�C²@BAw>*HwEjLW>*Hl;=UFC?<²C²A`T�UW>+A`Øe>*>!@�AD«F>QO�Cy±�>*Hw>*@BAÑµ*Ej@NJMADC²AD®F>!@BAI;=SR>*@BAwJ!Õ
Î|@Úµ+<Ó;jJwJDC?µ!;=<óµ*Ej@BADHwEj<8;=@�OîJMT�JMAD>!¯(J0>*@NSjC?@F>*>!HDC?@FSN×W>*òR>*HwTBAD«FC?@FS�CÓJ¬ÿM«N;jHwO�Ø{C?Hw>!O$��JDE�Aw«N;tAÏHw>!JDEj®FHlµ+>
O�C?Jwµ+EtòR>*HwTs;=@NO­C?@RAw>*HwEjLW>*Hl;=UFC?<?CyA`T�;jHD>Ï@FEjA{;j@�C?JwJM®N>jÕ
ÜÚ>­µ*;=@ù¯(>*@BAwC²ER@ùA`ØIEî>*ÞF;=¯(LF<?>!J�Ej·iLW>*HD·ÔEjHw¯s;=@Nµ*>�¯(E�O�>*<?C²@NS1·ÔEjH$UNHDERXj>*HwC?@FSNÕ'ªi«F>�
NHlJ`A�ER@F>sCÓJ
UN;jJD>!OïEj@ï¯(>K;jJD®FHDC?@FS´AD«F>�JM®�µ*µ+>KJDJ Hl;tAD>­E=·0<²E�µ*;=ADC?@FSùO�>!JDC²Hw>!O³HD>KJMER®FHwµ*>!J�SjC?òj>*@ïAD«F>!C²H(LFHw>!JD>*@�µ+>
Ø{CyAw«FC²@�AD«F>0@F>+A`ØeEjHwX�Õjªi«F>QJM>Kµ+Ej@�OsEj@F>�C?JIUN;jJD>!O�Ej@s¯(>!;RJM®FHwC?@FS$«FEtØðHw>*<?C?;jUF<²T(;$UNHDERXj>*HÑ¯(;=Awµl«F>KJ
Xj>*TVØeEjHlOFJ#;j@NOsE=Aw«F>*HÑ·ÔEjHw¯sJ#E=·'Hw>!¶B®F>KJ`AlJ#Ø{C²AD«�AD«F>Qµ+EjHwHw>!µ�Ae;=Sj>!@BAÑHD>KJMER®FHlµ+>N���j×{H�×{~C	^ÕBÎ|@sAD«FCÓJeµ*;jJD>
AD«F>�LFHwEjUF<?>*¯ C?J0AwE�òj>!HDC²·ÔT¬AD«N;=A0Aw«F> ¯s;=Awµl«FC?@FS�UW>+A`Øe>*>!@1AD«N>�·Ô®F@�µ�ADC?Ej@�;=<?CyAwC²>KJ�Ej·ÒAD«F>�HD>K¶B®F>!JMADC?@FS
;=Sj>!@BAÏØ{C²AD«ùAw«FERJD>sE=·eAD«N>�HD>KJMER®FHlµ+>s;=SR>*@BA�C?J$JD>*¯s;j@RAwC?µ!;=<?<²Tñµ+ERHDHw>!µ+A!Õ'ªi«FCÓJ�òt;=<?C?ON;tADC?Ej@ùLFHwEjUN<²>!¯
µ*;=@­UW>Ï·ÔEjHw¯�®F<Ó;tAw>!O­;jJ{;�¯s;jµl«FC?@F>Ï<²>K;=Hw@FC?@FS(LFHDE�µ*>!JwJ*Õ

Î|@­Aw«F>�@F>+ÞVA�JD>!µ�AwC²ER@�ØI>ÏØ{C?<²<áAwHDT�ADE(>*¯ U�>KO�Aw«F>�Î`Ð':ÏÊ¬LFHDERUF<?>*¯�C?@BADEsEj®NHI·ÔHl;=¯(>!ØIERHDX�Õ

Â Ã ç{è+R?SMëMäAT.å$`AR ã�V£]�a&ÄuXPhQæMcRå©e�æFç9e�ç9c�XÅS
Üñ>IJD«N;j<²<B@FEtØí;=LFLNHDEB;jµl«ÏAD«N>ÑCÓJDJD®F>ÑEj·FC²@BAwHDE�O�®Nµ*C²@NS�;=SR>*@BAwJó;jµ*µ*EjHlO�C?@FSiADE0Ej®FHóAw;=ÞVER@FEj¯ T0;j@NO$O�>�
N@FC?@FS
«NEtØßAw«F>*T(C?@BAD>*HwHw>*<Ó;tAD>RÕ�F�@F<²C?Xj>0C²@�AD«F>ÏÇAjQÊl'áÇÒªZj OF>!JDC²SR@'×jLFHw>*òVC?Ej®NJD<?T�O�>KJDµ*HDC?UW>!Oá×BØI>�ØIER®F<?O�<²C?Xj>{AwE
Hw>*<Ó;tÞ�AD«F>{HwC²SRC?O�<Ó;�Tj>!HD>KO$«FC?>*Hl;=Hlµl«VTÏADE�LFHwEtòVC?O�>i¯(EjHw>i>*<Ó;jJMADCÓµ+C²A`T�ADEÏAw«F>�Ø{«FER<²>{;jHwµl«FC²AD>Kµ�Aw®FHD>RÕjÊVC?@Nµ+>�Øe>
@NEtØ�JD®FLFLNHD>KJDJiAw«F> µ*>*@BADHl;=<
HDER<²>�Ej·ÒAD«F>$<?C?@FX�<?;�TR>*HK×F>!;Rµl«�JDC?@FSj<?>$òj>!«FCÓµ+<?>$Ø{C²<?<
UW> ;RJMXR>!O¬ADE¬J`AwHDC?òj>�·ÔERH
Aw«F> ;Rµl«FC?>*òj>!¯(>*@BA0Ej·ÑJ`AwHw;=AD>*SRC?µ$SjER;j<?J�;jJ0ØI>!<²<8;jJ�ADE­JMER<²òR>�Aw;Rµ�ADCÓµ*;j<óCÓJwJM®F>KJ*Õ�Î|@î·È;Rµ�A!×�;jJQ;=<ÓJDE�L�ERC²@BAw>!O
ER®�AÒUVT�ÖFHl;=°!C²>!H!×C¤�>!Ø{¯s;=@s;=@NO�Ð{EBJM°!¯(;j@/� �C	^×=Øe>iµ!;=@�O�C?JMADC?@FSR®FC?JD«�AD«FHw>*>i<?>*òR>*<ÓJ8E=·�òR>*«FCÓµ+<?>iU�>!«N;�òVC²ERHwJ�

ÆN¸��+¼[Ã<�l¸C���IÇeA(AD«FCÓJ�<²>!òj>*<[×8Ej®FH�òj>!«FCÓµ+<?>¬CÓJ(;=@ïERU(-`>!µ+A!×8>*@�O�EtØI>KOíØ{C²AD«ßJD>*@�JMERHwJ�;=@NOß;jµ+AD®N;=ADEjHlJ�;j@NO
µ*;=L�;=UF<?>{E=·áJMER¯(>{UN;jJDC?µi¯s;j@F>*®FòR>*HlJ8<²C?Xj>Å-`ERC²@
×RJDLF<²C²A!×R<²>K;jO�>!H!×=·ÔEj<?<²EtØe>*HÒ;=@�Osµl«N;=@FSR>+Û^<?;j@F>jÕ�Î^AÑ@N>*>!ONJ
ADEQAw;jXj>iO�>!µ*C?JDC²ER@NJ!×tL�EBJDJDC²UN<²T$C?@(µ+EVEjHlO�C?@N;tAwC²ER@�Ø{C²AD«�AD«F>i@F>!C²SR«VU�ERHDC?@FSQòj>*«NC?µ*<²>KJ*×�AwEÏ;Rµl«FC?>*òj>eJM«NEjHDAU«
AD>*Hw¯�ERU(-`>!µ+ADC?òj>!J!×VØ{CyAw«FEj®FAiUNHDEB;jOFµ!;jJMAe;jµ+ADC?òVCyA`T�LN<?;j@NJ*Õ�ªi«F>KJM>ÏERU(-`>!µ+ADC?òj>!JeC?@Nµ+<?®NO�>R×V·ÔEjH{>*Þ�;j¯(LF<²>R×
ADEñU�>Kµ+Ej¯(>�LN;jHMA(E=·0;ùµ*Ej@Vòj>!@FC²>!@BA LF<Ó;tAwEBER@ïØ{C²AD«�HD>KJMLW>!µ+A(ADEÚAD«F>�òj>!«FCÓµ+<?>jö J ¯s;j@F>*®FòR>*HwC²@NSÚµ*;=Û
LN;=UFC?<?CyAwC²>KJ0;j@NO1Aw«F> µ*Ej@NO�C²ADC?Ej@�J�Ej·#AD«F>ñÿDJD¯s;=<?<Ç��>*@VòVC²HwEj@F¯(>!@RA+«¬AD«N>�JMAw;=AD>�Ej·#AD«N> µ+®NHDHw>*@BA0<?C?@FX�Õ
ËÒÞF;=¯(LF<?>!J{Ej·8AD«F>�JMAw;=AD>$Ej·8AD«F> >*@VòVC²HwEj@F¯(>!@RA�;jHD>�
F«FC?Sj«1ERH�<²EtØÍòj>!«FCÓµ+<?>�O�>*@�JMC²A`T¬ERH�LFHw>!JD>*@Nµ*>�E=·
EjUNJMAw;Rµ+<?>!J!Õ

��¼[ÅD¸t¼|º^¹=Ã<�5��ÇeAÑAw«FCÓJÑ<?>*òR>*<[×RER®FHÑòR>*«FCÓµ+<?>�CÓJI;$L�ERC²@BAI¯(EtòVC?@FS�;=<?Ej@NS�;�µ*C²Hlµ+®FC²AÑAw«N;tAe«N;jJ#ADE LF<?;j@�;$HwEj®FAD>
C²@³ERHwOF>*H�AwEîHD>K;jµl«íC²AwJN
N@N;=<iO�>KJ`AwC²@N;=ADC?Ej@íØ{C²AD«³¯(C?@FC?¯�®F¯õAwHw;�òR>*<ÒAwC²¯(>¬;j@NOù¯s;tÞ�C?¯�®F¯ Jw;t·Ô>+A`TR×
SjC?òj>*@ùAw«F>¬µ*Ej@NOFCyAwC²ER@NJ$Ej·{AD«F>ßÿMUFC?S��1>!@VòBC?HwEj@F¯(>*@BAg«ÚAD«F>­J`Al;tAD>¬E=·{Aw«F>�HwER;RO�Øe;�TÚµ+Ej@N@F>!µ+ADC?Ej@NJ!Õ



�Ir!clZt]`\ �

ËÒÞF;=¯(LF<?>!JeE=·óAD«F>�JMAw;=AD>ÏE=·óAD«F>Ï>*@VòVC?HDER@F¯(>*@BAi;jHD>�
V«FC²SR«�ERH{<²EtØàµ*Ej@FSR>!JMADC?Ej@�ERHi®F@N;�òt;=C?<?;jUFC?<²C²A`TsE=·
<²C?@FX�J*×NHw;j¯�L�JIERH{UFHwC?O�SR>!J!Õ

È � º*ÅD¸t¼[Ã<�t»�¸C���
ªi«F> òt;jHDC?Ej®NJ0JM>!<²>Kµ�Aw>!Oî¯s;j@F>*®FòR>*HlJ�¯ ®NJ`AÏUW>�AwHw;j@NJM<Ó;tAw>!O�C?@BADE�µ+Ej@BAwHDER<
EjLW>*Hl;tAwC²ER@NJ�C?@EjHlO�>*H�ADE­U�>(>+Þ�>Kµ+®�Aw>!OáÕ�ªi«F> ·Ô®F@Nµ�AwC²ER@N;=<?C²ADC?>!JÏE=·ÒAw«FCÓJÏ<²>!òj>*<�C?@Nµ+<?®NO�>�¯(Ej@FC²ADERHDC?@FS¬;j@NO´µ*Ej@BADHwEj<óE=·
AD«F>$JD>*@NJDEjHlJi;=@NO­;jµ+AD®N;=ADERHwJIADEsHw>!;j<²C?°*>ÏJDL�>Kµ+C�
�µÏLF«VT�JMCÓµ*;j<'O�TV@N;=¯(CÓµ*J!Õ
ÜÝC²AD«ÚHD>KJMLW>!µ+A�ADE�AD«F>�Aw«FHw>*>�<?>*òR>*<ÓJ�Ej·8UW>*«�;�òBC?EjHlJ!×FEj®FH�Aw;=ÞVER@FEj¯ T�CÓJ{AwHw;j@NJMòR>*HlJM>�C?@1Aw«N;tA�Øe> µ!;=@

OF>�
N@F>�C?@�·ÔEjHw¯s;tADC?Ej@
×N¯(E�O�>*<?C²@NSN×�LF<Ó;=@F@FC?@FS¬EjHQUFHDERXj>!HDC?@FS�;=SR>*@BAwJ�HD>K;=<?C²°!C²@NS�·Ô®F@Nµ+ADC?Ej@N;j<²C²ADC?>!J�AD«�;tAÏU�>*Û
<?Ej@NS�AwEQUWE=Aw«�Aw«F>iAw;Rµ�AwC?µ!;=<�;=@NO�AD«N>�J`AwHw;=AD>*SRC?µÑ<²>!òj>!<÷Õ=ªi«F>{;jSj>*@BAlJ
Aw«N;tA#O�C?Hw>!µ�Aw<²T µ+Ej@BAwHDER<jAw«F>�;jµ+AD®N;=ADEjHlJ
;=AiAD«F>�ERL�>!Hw;=ADC?Ej@N;j<W<?>*òR>*<áØ{C?<²<
U�>$µ!;=<?<²>KOmÉu�*¼nrN¸=¼³�=ÅZÉI¹Rº*»N¼÷¿0Æ÷Ç�Ç0Ì+Õ
GIER@NJMCÓJMAD>*@BAw<²TÚØ{CyAw«ùAD«F>sCÓO�>!;�Ej·{®NJMC?@FSîµ*Ej@Nµ*>*L�AlJ�;=@NOñLN;jHw;RO�C²SR¯sJQ·ÔHDER¯þµ+<Ó;jJwJDC?µ!;=<#JDTVJMAD>!¯�>!@FSjC²Û

@N>*>*HwC?@FS�Øe>$Ø{C²<?<óÙN>+Þ�C?UF<²T�Hw>+·Ô>!H�ADE�AD«F>�'áÇÒªZj��s<?;�TR>*HlJ{E=·Ò·Ô®F@�µ�ADC?Ej@�;=<?CyAwC²>KJ0;RJ�;�JMAw;jHMAwC²@FS�L�ERC²@BA!ÕáÊVE�×
;j¯(Ej@FS0AD«F>iEjAD«F>!HwJ!×KAD«F>!HD>iØ{C?<²<�UW>iEj@�Û^U�EB;=HlO$JDTVJMAD>!¯.;=SR>*@BAwJóAw«N;tAÒ>*¯ U�E�O�T$AD«F>e·Ô®F@Nµ+ADC?Ej@N;j<²C²ADC?>!J8Ej·NAw«F>
LN«BT�JDC?µ!;=<[×
µ+EVERHwO�C?@N;=ADC?Ej@ù;=@NOùHw>*SR®F<?;=ADC?Ej@ù<Ó;�Tj>*H$;j@NOùHwER;jOFØe;�TîJDT�J`Aw>*¯õ;=Sj>!@BAwJQAD«�;tA >!¯�UWE�O�T´Aw«FERJD>
Ej·#AD«N> <?C²@NXî;=@NO´@F>+A`ØeEjHwX¬<Ó;�Tj>!H!Õ ì @1AwEjL´Ej·#AD«�;tAÏAD«F>!HD> Ø{C²<?<8U�>s;ROFO�C²ADC?Ej@N;j<�;jSj>*@BAlJ�Aw«N;tA�JM>!HDòR>$Aw«F>
LN®FHDLWERJD>ÏE=·ó·È;jµ+C?<?CyAl;tADC?@FS(Aw«F>�@FEj@­«FC?>*Hl;=Hlµl«FCÓµ*;=<�C?@BAD>*HwHw>*<Ó;tADC?Ej@�JIUW>+A`Øe>*>!@�Aw«F>�<Ó;�Tj>*HlJ!Õ�
>+As®NJsµ+ER@NJDC?O�>!Hk
�HwJMA Aw«F>Ê�t»�½M¾��K¸tÅwÀ[��º o Ã<���²ºî¿�Á�¿l¼|º*Â Õ8Üñ>­@N>*>!OïADEùO�>�
N@F>­A`ØIE 4 6EJ³0 §C;³¨F¦�4 076¨ D 2 6 ¦!¥ ÆÈÎ`Ç0Ì+Õ'ªi«F>�
NHwJMA�Ej@F> ADE�¯(Ej@NCyAwEjHQAD«F>sJD>*@NJDEjHlJ0E=·ÑAw«F>(LF«VT�JMCÓµ*;j<�<Ó;�Tj>!HQ;j@NO1Aw«F>sJM>Kµ+ER@NO´ER@F>
AwE1U�>¬;jJwJME�µ+CÓ;tAw>!OñØ{C²AD«ùAD«N>�µ+EVEjHlO�C?@N;tAwC²ER@Ú<Ó;�Tj>!H$;=@NOíJDE1C?@³µl«N;=HwSj>(E=·i>+ÞFµl«N;j@FSjC?@FS1OF;=Aw;1Ø{C²AD«ùAw«F>
@N>*C?Sj«VU�ERHDC?@FS¬òj>*«NC?µ*<²>KJQ;j@NOÚØ{CyAw«´Aw«F>(HDEB;jO�Øi;�T­JDT�J`Aw>*¯�Õ ì @F> ; 0L> 2 @ 4 6ED´;jSj>!@RAsÆÈý´Ç0ÌQØ{C?<²<#µ*Ej<?<²>Kµ�A
ON;tAw;�·ÔHwEj¯ AD«F>$A`ØIEsC?@�·ÔEjHw¯s;tAwC²ER@�;jSj>!@RAlJ�;=@�O¬LNHDE�O�®Nµ*>�;=@�>KJ`AwC²¯s;tAw>$E=·�AD«N> JMAw;tAw>�E=·8AD«N>$òj>!«FC?µ*<²>�C?@
Aw«F> JD¯s;=<?<ó;j@NO�UFC?S�>*@VòVC²HwEj@N¯�>!@BA ÆÔC?@1AD«NC?JQJM>!@NJD>�CyAÏJM>!HDòR>!J{UWE=Aw«1Aw;Rµ�ADCÓµ*;j<ó;j@NO1J`AwHw;=AD>!SjCÓµ�LF®FHwL�EBJM>KJwÌ+Õ
ì @N> O @ ¨ 6E6 4 6?D ¨ D 2 6 ¦ Æn'áÇ0Ì�;jJwJME�µ+CÓ;tAw>!OñØ{C²AD«íAw«F>�Hw>*Sj®N<?;=ADC?Ej@ù<?;�TR>*H$Ø{C?<?<Ñ«N;�òR>(ADEÚOF>*<?C²UW>*Hl;tAw>�;=@;Rµ�AwC²ER@ÚAwEîUW>�>+Þ�>!µ*®�AD>KOùUVTÚ;=@³;Rµ�Aw®N;tAwEjH$;=SR>*@BA!Õ
Î|@³µ*;jJD>(AD«N>�¯s;=@F>!®Fòj>!H$¯�®NJMA�UW>�;=UWEjHDAD>KOñCyA�Ø{C?<?<
@NE=ADC²·ÔT�Aw«F>$µ+EVERHwO�C?@N;=ADC?Ej@�<Ó;�Tj>!H!Õ¤�EtØÝ<²>*AI®NJiO�CÓJDµ*®NJwJÒAD«N> Å��K¸jÀ.tÑ¸tÁ�¿�Á�¿�¼^º*Â ÕVÖFERHÑ>K;jµl«�<?C²@NXk«(LFC?>!µ+>0E=·'HwER;RO(E=·'<?>*@FSjAD«�wNÕ �QAwE��$XB¯«�ØI>(O�>�
N@F> A`ØIE¬SjHwEj®FLNJ0E=· 4 6EJK0 §C;³¨�¦54 076 ¨ D 2 6 ¦!¥ Õ�ªi«N>k
NHlJMAQER@F> ;RJDJDE�µ+CÓ;tAD>KO1Ø{C²AD«îAw«F>(HDEB;jO�Øi;�T
LN«BT�JDC?µ!;=<�<Ó;�Tj>*HÏÆÔHwER;ROFJD>*@NJDEjHIADHl;C��µ!ÌI;=@�O�Aw«F>$JM>Kµ+ER@NO�ER@F>0Ø{C²AD«­Aw«F>Ï<²C?@FX�<Ó;�Tj>!H!Õ�ªi«F>Ï<?C²@FX�<?;�TR>*HeÎ`Ç$ö J
¯ ®NJMAi>*ÞFµl«N;=@FSR>QON;tAw;�Ø{C²AD«­AD«N>$µ+EVEjHlO�C?@N;tAwC²ER@�<Ó;�Tj>*HiÎ`Ç�;=UWER;jHwO�AD«F>�òR>*«FCÓµ+<?>!J{;j@NO¬C²@1;jONO�CyAwC²ER@�Aw«F>*T
Hw>!µ*>*C?òj>eOF;tAl;�·ÔHwEj¯�Aw«F>IER@�UWER;jHwO ýîÇð;=UWEj®�A�AD«F>{JMAw;=AD>eE=·FAw«F>{JMLW>!µ*C�
�µIòj>!«FCÓµ+<?>ÑAwHw;j@NJMC²ADC?@FSQØ{CyAw«FC?@�Aw«F>
<?C?@FX�Õ ì @F> ; 0L> 2 @ 4 6ED�;jSj>*@BA#;=@�O�ER@F> O @ ¨ 6?6 4 6EDs;=SR>*@BA!×�UWE=Aw«(;RJDJDE�µ+CÓ;tAw>!O$Ø{C²AD«�Aw«F>+¤�>*A`ØIERHDXN�ó;�Tj>*HK×Ø{C?<?<�«�;�òj> ADE¬Aw;=XR>�µ!;=Hw>�Ej·ÑAD«N>�JMADHl;tAw>*SjCÓµ C?JwJM®N>!J!Õ�ªi«NERJD>�C?@Nµ+<?®NO�>R×�·ÔEjHÏ>+ÞF;=¯(LF<?>j×WAw«F>(LFHDE�O�®�µ�ADC?Ej@ÚE=·
JD>+AlJ�Ej·8C²ADC?@F>!Hw;jHDC?>!JeAw«N;tAQ¯(;=Þ�C²¯(C?°*>�Aw«F>$Sj<?EjU�;=<'HwER;RO�Øe;�T(Ù�EtØ�µ!;=LN;Rµ+C²A`TjÕNªi«N>�JMC²AD®�;tADC?Ej@1CÓJ�OF>*LFCÓµ�Aw>!O
C?@¥
NSNÕÇ�
�?Ë<� £ D 2 6 ¦!¥�Ìx372B§53L4n2�Í
ªi«N>�·ÔER<²<?EtØ{C²@NS$Aw;jUF<?>QJD®F¯(¯s;=HwC²°!>!JÑAD«F>Ï;=SR>*@BAeJMADHw®Nµ�Aw®FHw>0Ej·'AD«F>QÎ`Ð':ÏÊ�×�;jµ!µ+EjHlO�C?@FS�AwE ER®FHeAw;tÞ�ER@FEj¯ TjÕ



Î ~óg`cl\! B_Ä�F~óm�"�clZ�#�f
Î`Ð':QÊ1GIER¯�LWEj@N>*@BAwJ ì ®FHiAl;tÞ�Ej@NEj¯�T
ì @�Û[UWER;jHwOñ:Ò>!«FC?µ*<²>�ÊVT�J`Û
AD>*¯

ÀgÏ �'¥54È©R¨ @}Ð ¨��=2B§ ² £ ÕFÎ^A�¯(Ej@NCyAwEjHlJeAD«F>$JD>*@NJDEjHlJi;=UWER;jHwOáÕÑ 0L0 § > 4 6 ¨�¦54 076ÒÐ ¨��=2B§ ² £ Õ*Î^A8µ+ER¯�¯ ®F@FCÓµ*;=AD>!J'Ø{CyAw«$E=Aw«F>*H
·Ô>*<?<²EtØ³GIEVEjHlO�CyÛ
@N;=ADC?Ej@N�ó;�Tj>*HóÎ`Ç$ö Jó;j@NO�Ø{C²AD«�Aw«F>}�'C?@FXg�
;�Tj>!H'Î`Ç$Õ�Î^A�HD>Kµ+>*C?òj>KJ'@FEjADC�
�µ*;=ADC?Ej@NJ
;j<?JDE�·ÔHwEj¯�AD«F>$Ð{>!Sj®F<Ó;tAwC²ER@¥�ó;�Tj>!H}'áÇ�ÕÌ 6LÓ ¤ 0 ¨F§ >Ô� £ ÕWÎ^A0SB;tAw«F>*HlJ�OF;=Aw;s·ÔHwEj¯ ;=<?<óAD«F> Î|@�·ÔE¬Ç�Sj>*@BAlJ�;=@�Oîµ+ER¯ Û
LF®FAD>!JÑ;=@(>!JMADC?¯s;tAD>{Ej·�AD«F>�JMAw;=AD>{E=·WAD«N>�òj>!«FC?µ*<²>RÕ=Î^AÑLFHwEtòVC?OF>!J8;ÏHD>!LFHw>!JD>*@BAw;=Û
AwC²ER@�Ej·�Aw«F>�µ*®FHDHw>*@BAÑJMAw;=AD>iADEÏAw«F>�Ð{>!Sj®F<Ó;tAwC²ER@��ó;�Tj>!HI'#<Ó;=@F@FC?@FS�Ç�SR>*@BAÑ;=@�O
AwE1AD«F>¬Ð{ER;RO�Øe;�TñÊVT�J`Aw>*¯�Õ�ªi«N>�'#«VT�JMCÓµ*;j<9�
;�TR>*H�Î`Ç LNHDEtòVCÓO�>!J�ER@F<?T´Al;jµ�Û
AwC?µ!;=<ÒC?@�·ÔEjHw¯s;tADC?Ej@ÚØ{«F>*Hw>!;RJ0AD«F>�GIEVEjHlO�C?@N;tAwC²ER@��
;�TR>*HQÎ`Ç LFHDEtòVCÓO�>!JQUWE=Aw«
Al;jµ�AwC?µ!;=<';j@NO¬JMADHl;tAw>*SRC?µQC?@�·ÔEjHw¯s;tADC?Ej@
ÕÕ 2 D � @ ¨�¦54 076ÖÐ ¨��72B§ À £ Õ'Î^A$Hw>!µ*>*C?òj>!JÏ;j@Ú>KJ`AwC²¯s;tAw>sE=·IAD«F>�JMAw;=AD>(E=·eAD«F>
òR>*«FCÓµ+<?>�·ÔHDER¯-AD«N>�Ej@�Û^UWER;=HlO´ý´Ç�;=@NOùO�>!<²C?UW>*Hl;tAD>KJ�;�@F>*Ø ¨F©j¦�4 076ÝAwE1U�>
µ*Ej¯(¯�®F@NC?µ!;tAD>KO�AwE�AD«F>$Ç0µ�AD®�;tADERH�Ç�SR>*@BA!Õ

�'E�µ*;j<'Ð{ER;RO�Øe;�T
ÊVT�J`Aw>*¯Ò
MwFÕq�5«$�tXV¯ ÀgÏ �'¥54È©R¨ @/Ð ¨��72B§ ² £ ÕIÎ^A­¯�ER@FC²ADEjHlJ(Aw«F>îAwHw;.�sµîAD«FHwEj®NSj«ðHDEB;jOVÛ|JD>*@NJDEjHlJ

;j<²ER@FS�Aw«F>Ï<²C?@FX�Õ�Î|@�·ÔERHD¯s;tAwC²ER@¬JDEj®FHlµ+>KJi;tAiAD«F>ÏLF«VT�JDC?µ!;=<á<Ó;�Tj>*HeC?@Nµ+<?®NO�>�;=<ÓJDE
OF;=Aw;�;=UWEj®�AiAw«F>�µ+Ej@�O�CyAwC²ER@NJiE=·�Hw;j¯(LNJ*×VUFHwCÓO�Sj>KJ*×BAD®N@F@F>*<ÓJ{;=@�O�AwEj<?<²UWEVE=AD«�J*ÕÐ 4 6?B×Ð ¨��=2B§ ² £ Õ�ªi«FC?Jß;=SR>*@BAïO�EV>!Jí@NE=AïCÓJDJD®F>àOFC²Hw>!µ+ADC?òj>!J³UF®�AïLFHwE=Û
òVCÓO�>!J8JMADHl;tAD>!SjCÓµÑ;j@NO�Al;jµ�AwC?µ!;=<BC²@F·ÔEjHw¯(;=ADC?Ej@�ADE0AD«F>iEj@FÛ[UWER;jHwO�GIEVEjHlO�C?@N;tAwC²ER@�ó;�Tj>*HiÎ`Ç�Õ�ÊBADHl;tAw>*SRC?µQC?@�·ÔEjHw¯s;tADC?Ej@�C?@Nµ+<?®NO�>Ï·ÔERH{>+ÞF;=¯(LF<?>�HwER;jO­O�C?HD>Kµ�AwC²ER@NJ*×
Ø{«F>!HD>K;jJ$Aw;jµ+ADCÓµ*;j<ÑC?@�·ÔEjHw¯s;tADC?Ej@ïC²@Nµ*<²®�O�>¬OF;=Aw;Ú;=UWEj®�A AD«F>¬Sj<?EjUN;j<IO�>!@NJMC²A`T
µ*Ej@NO�C²ADC?Ej@�J Ej·�Aw«F>1<²C?@FX�×8AD«N>1C²@F<?>+A�;j@NOïER®�AD<?>+A(ÙNEtØ�×8Aw«F>�E�µ*µ+®NHDHw>*@Nµ*>¬Ej·
>*Þ�µ*>*L�AwC²ER@N;=<8µ+ER@NO�C²ADC?Ej@NJ0Ø{C²AD«FC?@îAw«F> <?C?@FXî;=@NOîE=±ùAD«F>�Ej@FÛ[UWER;jHwO1JD>*@NJDEjHlJ!ö
Hl;=@FSR>jÕ

PQ<²ERUN;=<'Ð{EB;jO�Øi;�T
ÊVT�J`Aw>*¯ Ø 2B¦%Í 0 § BÙÐ ¨��=2B§ � £ ÕQÎ^Añµ+ER<²<?>!µ+AwJÚOF;tAl;ð·ÔHDER¯ ;j<²< AD«N>ïÎ|@�·ÔERHD¯s;tAwC²ER@

Ç�Sj>*@BAlJ�;jJwJME�µ*C?;=AD>!OßØ{C²AD«ðAD«N>î<²C?@FX�J�;j@NOðLFHwEVOF®Nµ+>KJ�;=@ð>!JMADC?¯s;tAw>1E=·ÏAD«F>
SR<²ERUN;=<áJMAw;tAw>�E=·óAD«F>$Ð{EB;jO�Øi;�T£¤�>*A`ØIERHDX�JDT�J`Aw>*¯�Õ
Ø 2B¦%Í 0 § B Ð ¨��72B§ À £ ÕWÎ^A0Hw>!µ*>*C?òj>KJ�OF;=Aw;(·ÔHwEj¯�AD«F>�¤�>*A`ØIERHDXÒ�
;�TR>*H�ýîÇ;j@NOsµ+ER¯�LN®�AD>KJ#Sj<?EjU�;=<�JMADHl;tAw>*SRC?µiLF<Ó;=@�J*ÕBÖFEjHI>+ÞF;=¯(LF<?>�C²AIµ*Ej¯(LF®�Aw>!JeJM>*AwJ#Ej·
òVCÓ;=UF<?> 4È¦�4 6 2B§t¨�§C4<2V¥ Hw;j@FXj>KO´;Rµ*µ+ERHwOFC²@FS�ADE�Sj<?EjU�;=<8EjL�AwC²¯(C?°!;=ADC?Ej@Úµ*HDC²AD>!HDCÓ;FÕ
Î^AlJs¯s;=C?@ßSRER;=<{CÓJ(AwEí¯(;=Þ�C²¯(C?°*>­AD«F>1EtòR>*Hl;=<?<i@F>+A`ØeEjHwXíÙNEtØ µ*;=L�;jµ+C²A`TjÕÒÎ^A
Hw>+Aw®FHD@�JeAD«F>�Hw>!JD®F<²AwJiE=·�CyAlJ�µ+ER¯(LF®�Aw;=ADC?Ej@­UN;jµlX�ADE�AD«F>N�
C²@NX/�
;�TR>*HiÎ`Ç$ö J!Õ

Ú Û�é�å�é�æ$RÔÜ ç#æ$Ý
Üñ>(@F>*>KO�
NHwJMAÏADE1O�>Kµ+CÓO�>(¯�ERHD>(LFHw>!µ*C?JD>*<?T1Ø{«FCÓµl«ñOF>*SjHw>*>(Ej·e;=®FADEj@NEj¯�TîJD«FER®F<?OÚUW>sSjHl;=@BAD>KO1ADE­Aw«F>
JDC?@FSj<?>Ïòj>*«NC?µ*<²>KJ*×�@FEtØàAD«N;=A{AD«F>$µ*>*@BADHl;=<?C²A`TsE=·�AD«F>�<?C²@NX�<?;�TR>*Hi«N;RJiU�>!>*@1;=UWEj<?C?JD«F>KOáÕj�>*Hw>�C?J{;�<?C?JMA�E=·ÒJ`Aw>*LNJeAw«N;tA�Øe>ÏU�>!<²C?>*òR>�@F>*>KO¬JDEj¯(>�;tADAD>!@RAwC²ER@'Õ
� ô�>�
N@FC²ADC?Ej@sE=·WAD«N>�¯s;tAD«N>*¯s;tAwC?µ!;=<F¯(E�O�>*<ÓJ8·ÔERHÒAD«F>u'áÇ$×jýîÇà;=@NO�Î`Ç ;jSj>*@BAlJ8C²@sERHwO�>!H8ADE$¶B®N;j@RAwCy·ÔTAD«F>$;jHwµl«FC²AD>Kµ�Aw®FHD>QLW>*HD·ÔEjHw¯(;j@Nµ+>RÕ

� ô�>Kµ+CÓJMC?Ej@¬E=·ó«NEtØðAD«F>Ïòt;=HwC²ER®NJIòj>*«NC?µ*<²>KJeJD«FER®F<?O�@F>*SRE=AwC?;=AD>QØ{CyAw«�>!;Rµl«�EjAD«F>!Hi;j@NO�Ø{C²AD«¬AD«N>QHwER;ROVÛØe;�T�JDT�J`Aw>*¯ C?@�EjHlO�>*HeAwE ·Ô®N<�
N<?<'Aw«F>*C?H{C?@NO�C?òBCÓO�®N;j<'SjEB;=<ÓJ*Õ
� ÖóC?@N;j<²<?Tj×�O�>*òR>*<?EjLF¯(>!@RAQEjH0>*¯(LF<?EtTB¯(>!@RAQE=·Ñ;�JDC?¯�®F<Ó;tAwEjH�AwE�LFHwEtòVC?OF>$>*¯(LFC?HDCÓµ*;j<ó>!òVC?O�>!@Nµ+> E=·ÒAw«F>LFHDERL�>!HMAwC²>KJ#Ej·áAD«F>QEtòj>!Hw;j<²<NJDT�J`Aw>*¯Ò
VJD;=·Ô>+A`Ts;=@NO�«FC²SR«�µ*;jLN;jµ*CyA`TRÕj:Ò>!HDC�
�µ*;=ADC?Ej@�Ej·áAD«F>Q>+±�>!µ+ADC?òj>!@F>!JwJ
E=·NER®FHó¯(>*AD«FE�O�Aw«FHwEj®FSR« ;�µ*Ej¯(LN;jHDCÓJMER@�U�>*A`ØI>!>*@�AD«F>eAD«N>*EjHw>+AwC?µ!;=<B¯(EVOF>*<ÓJ�;j@NOÏAw«F>i>+Þ�L�>!HDC?¯(>*@BAw;j<
HD>KJM®F<²AwJ!Õ



�Ir!clZt]`\ Þ

On board
Vehicle System

Roadway
System

Layer

Layer

Layer

Layer
Regulation

Physical

Coord

Link

Traffic
Sensor Network

Layer

State
Estimate

IA

IA

MA

PA

IA

MA

PA

IA

IA

AA

0.5 − 5 km

ß9à�á7â�ã�âj�I��ä�å^�IkD]`bVv*]`f*g
�Ir�æ çj��èN��äÔåKè
pyv!ZRZB_qZBri�IrKcwZ=]Uçj�5é(�WäÔå³é�f=uRclpq_qZBri�IrKcwZ=]Uçj�*Y^��äÔå[Y÷ZRdÓf*g`}$v*]`_qfKZ
�IrKcwZ=]Uç�æ

VêRLë%R'æMR
ä�êiR�c
ì æ{�Ñ\|oBpqcwmt�Mí�æq���Ipqc%î�clZN�Mïuæ¿ð7ñÑc�v*\|fKZB_qZRr�\^mj}&"�f!py_qk�v*pqpqm­v�"�f!bR]+ Bv*g|]`_yv!pqpam­}$v+]`kDoRc�u�k�v!\|cl\%æWY[Zt]`cwg`ZBv*]`_qfKZBv!pò!fK_qZt]'~�fKZjdÓcwg`cwZBklc
fKZ��Ñg|]`_qóBkl_yv!p�Y÷Z=]`cwpypq_qrKcwZBklcK�lY³òt~8�ÑY<ô ì Þ5ÞK�.æ!hRv*Z+õRgMv!ZRkl_q\|klf�ð é�f*g`r�v!Z&ò�v!b�öF}$v!ZRZ����!���%ô� ìN÷³ì Þ�Þ��5ø� æ{�Ñp¿"�cwg`fKpyvj�B~bæq�B~óm�"�clZ�#�fj��ùuæ¿ðBnNgMv!k{#j_qZRrAú#_a]`o nWc�û=]!ü<"Vv!\|cluGé�cw\|\`v!rKcw\%æVY^x
x
xîY÷Zt]`clpqpy_qr!clZt]Ñh=mj\^]`cl}�\l� ì �R�÷³ì Þ5Þ�Þ�ø
��æZý
g`c�ú#_qZBr!]`f!Z��iýbæq�'~óm�"�clZ�#KfR�7ùuæ¿ð=þíoRf dÓv!\^]�_q\�]`oRc&ú8c�"­kMoVv!ZRrK_qZBr�æ�n�fsv� � �c�v*g�_qZ­Y[xóx
xð~�f!}g BbR]`cDg÷<� �K�!��ø��æ�~�pyv*ZB\|cwmt��þêæq��ò�æ¿ðB�ef!]`cw\ÒfKZ[å÷�eclbjg`_y\^]`_qk�~�pyv!\|\|_qóBk�v*]`_qfKZ�ç�æN�#g|]`_¿óBkl_yv!p�Y[Zt]`clpqpq_yr!clZBkwcK����Þj� ì Þ ì ô ¾l÷³ì Þ�ÞK�5ø
�.æ�~óm�"�clZ�#�fR��ùuæ¿ðV�ÑrKclZt]!üný8v*\|c�ush=mj\^]`cl}�\8x
ZRrK_qZBclcDg`_yZRr�æVn��ih.í è'g`f!r!gMv!}.nWcwkDoRZB_qk�v!p=èág`f5 �fK\`v*p ÷<� �!�K�5ø¾ æZõRf!g`r!mt�!~bæq��ÿLæ�ð�ñÑcw]`c5ð�v#dÓv!\^]'�Ñpyr!f!g`_a]`oB}ïdÓf*g�]`oBc
}$v!Ztm} Bv*]|]`cwg`Z��*}$v*Z=mIf5"��^cwkw]L Vv+]|]`cwg`Z{}$v*]`kMo+ Rg`f5"Rpqcl}xæ
�#g|]`_qóVkl_yv!p�Y[Zt]`clpqpq_qrKclZRklcK� ì Þj� ì �%ô=��� ÷³ì Þ Î�� ø

�.æZõjgMv��l_qcwg��Knfæq�K�Ic�ú#}$v!ZN�*�Aæ¿ð*Y[Zt]`clpqpq_yr!clZt]LñIfKvKu.úÒvlm+ïócwoB_qklpqc#h=mj\^]`cl}xæ%ñex�õ�dÓf*gá]`oBc8zI�bñbèF��Y|h��Ún��ih.íèág`fKr*gMv!} ÷<� �!�K�5øÎ æZõjgMv��l_qcwg���nfæq�F�ec�ú#}$v*Z��F�+æq�$ñIf!\��l}$v!ZN�$ÿ�æ¿ðFYKïbñihkñex�õíhjkwclZVv+g`_yf!\%æFze�9ñfèF�°èág`fKr*g`cl\|\ZñIc� �f!g|]���zicwk÷<� �K�!��øÞ�æ+ùef=u�"�fKpqcK�Nz&æq�$ÿFmRr!cwg`fK\l�Mò�æy��hjv!\^]|g|mt�Nh(æ¿ð��e_qcwgMv+g`kDoR_yklv!p'�Im�"Rg`_yus~�f!Zt]|g`fKp�ð�v ~8v*\|c�ht]`bVujmCæ�è'g`ftkwclc�uR_qZRrK\
f*dá]`oBc�~�z{~ ÷³ì Þ5Þ��Cøì ��æ+ùef=u�"�fKpqcK�tzuæy�5ÿNmjr!cwg`fK\l��ò�æq�=hRv*\^]|g|mt�th(æ¿ð�ï
cwg`_qóVc�u��Im�"Rg`_yuÏ~�f!Zt]|g`fKpqpqcwg`\
d?f!g��Ibj]`fK}$v*]`cluuï
cloB_qklpqcl\%æKY^x
xóx
nNgMv!ZB\`v*kw]`_qfKZR\If!Zs�Ibj]`fK}$v*]`_qk�~�f!Zt]|g`fKp ÷³ì Þ5Þ Î øì�ì æ}í{f*]	�K�
z&æq�?òK_yv!ZBrj��ùuæq�EùIgMvlmt�LñAæq��~óm�"�clZ�#KfR�?ùuæq�?è�cw]`cwg`\|fKZN��ñAæ¿ð?è�cwg|dÓf*g`}$v!ZRklcs�IZBv!pamj\|_q\�f!d+é�f�"B_qpqc
�ÑrKclZt]`\ÒdÓf*gbõ�_ypa]`cwg`_qZRr�z{v*]Mv�ht]|g`c�v!}�\Òf!Z�þí_ag`clpqcl\|\Ñ�ecw]nú8f*gU#j\%æRz{v+g|]`}�fKbR]`o�~�fKpqpqclr!cQnWcwkDoGñIc% Mæì*� æ+é�f!_
�lbB}�_Ä��í�æq�V~óm�"�clZ�#�fR��ùuæ¿ðRn8oBcin�gMv*î�clpq_qZBrÏ�ÑrKclZt]Ièág`f5"Rpqcl}xæRnWfÏv� � �c�v+gÒ_qZlé(v*]`oRcl}$v*]`_qkl\Òf*d'~�f!Z�ü
]|g`f!pÄ�Fhj_qr!ZVv!pq\Ñv!ZBush=mj\^]`cl}�\ ÷<� �K�!��øì ��æ}ïóv*gMv*_am=vj�Mèiæ¿ðNhj}$v+g|]{~8v+g`\ifKZ¬h=}$v*g|]bñIfKvKuR\%ðMèág`f5"Rpqcl}�\ef*dÒ~�f!Z=]|g`f!p�æFY^x
xóx³n�gMv*ZB\`v!kD]`_yf!ZB\if!Z��IbR]`f�ü
}$v+]`_qk�~�fKZt]|g`fKpÄ��� Î�÷<� ø ÷³ì Þ5ÞK�5ø ì Þ��%ô � �K�ì ��æ}ïóv*gMv*_am=vj��èiælv!ZVui�If!g`f*ú#_a]	�K��ñ+æ�ð�~�fKZt]|g`fKptzecl\|_qrKZ{f!dBv!Z��ÑbR]`f!}$v*]`c�ue�I_qrKoCúÒvlm�htmj\^]`cl}xæwY÷Z+è'g`ftkwclc�uR_qZRrK\
f*dá]`oBciY[xóx
x ÷<� �K�!��ø



ì � ~óg`cl\! B_Ä�F~óm�"�clZ�#�f
ì �.æfþ­ftfKpyujg`_yujrKcK�ié/æ¿ðWY÷Z=]`cwpypq_qrKcwZ=]��ÑrKclZt]`\%æ�Y[Z¥ùecwg`oVv+gMu�þ­cl_q\|\l�Wc�u$æq�ié�bRpa]`_²v*rKclZt]Qh=mj\^]`cl}�\l�(þ­cl_q\|\l�1é�Y[nèág`cl\|\ ÷<� �!�K��ø � �%ôj�!�


