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ëxYÉV�]RC×T�TWEQ\OV�CF^LYíì{E�CFYvV�IK^�Z�S@\!E�V�]RE�G@XLT�C×\ T�^Lî�CDYvV�EMI�ï@I�^�\!EQZ�SRI7X�A~T�ð�ñ+GH^LAFCF\¯E ò�X�AFS@X�V�CF^LY
XLT(C}VcCFT(S@T�EMZóVK]RIK^LSRJU]R^LS�V(V�]RE�ï@XLï>EMIM=sôÏE�X�G@TWV�I7XL\!V+î¼IK^LñõCFYUVKIKXLïRIK^�\ EMZ�S@IKXLA
E ò�X�AFS@X�ö
V�CF^LYÐZ�E VKXLCDA×TÇT�S@\7]ÐXUTÇ\ ^LY@ZRC}VKCD^UY@X�As^LIÇI�EMï>E V�CDV�CFòLE(TWVKX�V�EMñ�EMYvVKTÇCDYÏ^LI7Z�E I;V�^¯GHEc\!^LY>\!C×TWEU=
÷¬IKEMX�V�ñcE YvVÇ^Lî~CFYUVKIKXLïRIK^�\ EMZ�S@IKXLA¬TWð�ñ(G>^UADC×\+XLY@X�AFð�TWC×T;^Lî~ø;ZRX�ïRIK^LJUIKXLñcT;\ X�YÏG>E(î¼^LS@Y@Z
CDYÉù ú�ûh=

ü>ý�þÖÿ��������	��
�������������� CFT&X¯î¼^LIKñ ^�îBTjV7X�V�C×\�ïRIK^LJLI7X�ñ6X�Y>X�AFð�T�C×T;CFYÏì�]@CF\7]óTWð�ñ(G>^UADC×\
E���ïRIKEMTKTWCF^LY@TsX�IKEBS@TWEQZ(V�^&Z�E Y@^�V�EBVK]RErò XLADS@EMT�^�îHïRIK^LJLI7X�ñ ò�X�IKC×X�GRAFEMT�X�Y>Z(\ ^LñcïRS�V7X�V�CF^LY>T
� \Oîj=�EU= J>=´ù ��û��!=vëxY�XLZ@Z�C}VKCD^UY�X(ï@X�VK]�\ ^LY@Z�CDV�CF^LY�Z�EMTK\!IKCFG>EQT~VK]RE�CDñcï@XU\OVr^�î:V�]RE'ïRIK^LJLI7X�ñ�� T
\!^LYvVKI�^UA��@^�ì ^LYvV�^cVK]RE+ò�XLADSREQT�^Lî�ò�XLI�C×X�GRAFEMT;X�Y@Z�VK]RE(\ ^LY@Z�CDV�CF^LY.S@Y@Z�E IÇì�]RC×\7]�\!^LYvVKI�^UA
�@^�ì IKEMXU\7]REMT�X�JLCFòLEMY�ï@I�^UJLI7X�ñ ïH^LCFYUVQ=@÷r]RE&SRY>Z�E IKADð�CFYRJcïRIK^LJLI7X�ñ IKE ï@I�EQTWEMYUV7X�VKCD^UY¯î¼^UI
TWð�ñ+GH^LAFC×\;EMò XLADS>X�V�CF^LY�CFTrS>TWS@XLADAFðcV�]@E ��������� ���!"�#%$&� ��'�(*)�+-,/.10 PRX�Z�CDIKEM\!V�EQZ¯A×X�GHE AFADEQZ
JLI7X�ïR]�=@ëhVKT�Y@^�ZREMT;XLI�E�VK]RE�ïRIK^LJUIKXLñ�� TrG@XUTWC×\�GRAF^�\�2�T � XÖG>XLT�CF\�GRAF^�\�2¯C×T;X�T�CFYRJLAFE&E YvV�IKðLP
TWCFYRJLAFE�E���C}VQP�TWE43US@E Y@\ EÐ^�î�TjV7X�V�EMñcE YvVKT��OPrì�]REMI�EQXLT�C}V7T�EQZ�JLEQT¯IKE ï@I�EQTWEMYUV�V�I7X�Y@TWî¼E I7T�^�î
\!^LYvVKI�^UA�G>E Vjì{EME Y G>XLT�CF\.G@AD^�\�2�T =65~XU\7]ÒEQZ�JLEÐ^�î&V�]@E8769;: C×T�XUT�T�CFJLYREQZÒXí\!^LY>Z�C}VKCD^UY
ì�]RCF\7]Ïñ+S@TWVÇEMò�X�AFS@X�VKE�V�^�V�IKSRE+î¼^LIÇV�]RE�ïRIK^LJLI7X�ñ�� T�\!^UYvV�IK^LA;�@^�ì V�^�î¼^LAFAD^�ì VK]RCFTÇEMZRJLEL=
< �����Oý XLY@Z=<?> ��� XLI�E'Z�CFTWV�CFYRJUSRCFT�]REQZ¯YR^�Z�EQTBS@TWEQZ�VK^�ZRE YR^LV�E&TjV7X�I�VrXLY@Z¯V�E IKñcCDY>X�A YR^�Z�EL=
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÷r]RE � � �� ��! ^�î~X¯ïRIK^LJLI7X�ñ5CFT'Z�EQT�\ I�CFG>EQZ.G�ð.X¯T�E!VÇ^Lî~ï@XLCDI7T#" �%$ N�&('�N � &�)*)�)*& �+$-, &.' , �0/
ì�]RE IKE $-1 CFT&X�ï@I�^UJLI7X�ñ6ò�X�IKCFXLGRADEUP�X�Y@Z ' 1 C×T&X�T�ð�ñ+GH^LAFCF\cE���ïRI�EQT�T�CF^LYÏZREMTK\!IKCDGRCFYRJ�V�]@E
ò XLADS@E�^Lî $-1 î¼^LI325476 498Ï=?9R^UIcEMXL\7]íò XLI�C×X�G@ADE $-1 VK]RE IKE�E���C×TjV7T+E���XU\OVKADðÉ^UYRE�ï>X�CFI
�%$-1 &.' 1 �BCFY ! =

ø ïRI�^UJLI7X�ñ \!^UY@T�CFTWVKTr^LîsXÖT�E 3vSRE Y>\!E�^�î�TjV7X�V�EMñcE YvVKTrVK]@X�V�ñÖX ð¯\7]@XLYRJLE ! =
ø:� � ��� �"�����;�������� TWïHEM\ C=<>EMT¬X;\!^LY>Z�C}VKCD^UY'V�]@X�V:C×T�ò�X�AFCFZ&X�V:X�\!EMIWV7X�CFY&ïRIK^LJLI7X�ñ ï>^UCDYvVM=

ëhV;Z�CDIKEM\!V�AFðÖI�EMAFX�V�EQTBV�^�V�]RE&\ ^LY@Z�CDV�CF^LY>Tr^�î¬VK]RE 769;:0EMZ�JUEMTM=�ëhî�\ ^LY@Z�CDV�CF^LY>X�A´TjV7X�VKE ñcE YvVKT
X�IKE.ïRI�EQTWEMYvVMPVK]RE IKE.ñÖX ðíGHEÐTWEMòLEMIKXLArZRC=> E IKE YvV¯ò�X�AFC×Z ïRI�^UJLI7X�ñ TWVKX�V�EMT¯X�V�VK]REÐTKX�ñcE
ïRI�^UJLI7X�ñ ïH^LCFYvVM=Rø Z�C?>HEMI�EMYvV;TjV7X�V�E&\ ^LY@Z�CDV�CF^LY�C×T�XLTKTW^�\ CFX�V�EMZ�ì�CDV�]�EMXU\7]�^Lî¬V�]@E ñ�=

[vVKX�V�EMT ! X�Y>ZÏTWVKX�V�Ec\!^LY>Z�C}VKCD^UY@TA@íT�ï>EQ\!CDî¼ðÐX ' � ��$�����þ ������� � > � ì�]@CF\7]�CFT&ZREB<@YREQZ
Gvð C

D1?E N
ù ! 1 & @ 1 ûGFIH

ì�]RE IKEKJ.ZRE YR^LV�EMT;V�]@E(Y�SRñ(G>EMIÇ^Lî~Z�C=> E IKE YvV�ïRIK^LJLI7X�ñ TjV7X�VKEMTÇò XLADC×Z�X�V'X¯\ E I�VKXLCDY�ï@I�^Lö
JLI7X�ñ0ïH^LCFYvVMPvX�Y@ZLHÒIKE ïRIKEMT�E YvVKTV�]RE;T�E!V{^�î�X�AFA@ïH^UTKTWCFGRAFE;\!^UYvV�E���V7T =Lø ïRI�^UJLI7X�ñ0\ ^LYvV�E���V
\!^LñcïRAFE!VKE AFð�ZREMTK\!IKCDGHEMTrVK]RE+ò�XLI�C×X�GRAFE&GRCFY@Z�CFYRJUTÇX�VÇXÖT�ïHEM\!C?<>\+ïRI�^UJLI7X�ñ ïH^LCFYvV�V�^UJLE V�]REMI
ì�C}VK]�VK]RE�XLTKT�^�\ CFX�V�EQZ¯TWVKX�VKE�\!^UY@Z�CDV�CF^LY@TM=

M ���N�PO�Q
?{EQTWC×Z�EQT�GHE CFYRJ¯X�Y.E*R�\!CFE YvVÇX�Y>Z.ì{EMADADöhEMTWVKX�G@ADC×TW]@EMZ�\!^Uñ�ïH^LS@Y@Z.ZRX�V7X�TWV�IKS@\OVKSRI�E(X�IKIKX ð�T
ADEMY@ZóV�]@E ñÖTWEMADòUEMT+YRCF\ E AFð�V�^�VK]RE¯ñc^�Z�EMADAFCDY@JÐ^�î�ñcEMñ�^UI�ðóT�ï@XL\ E � EU= J>=s\MXL\7]REQT P:òvCFI�V�S@XLA
ñ�EMñc^LIKðLPR\Oîj=:ù SLû��!=RëxY�V�]RE&A×X�V�V�E I�ìrX ðÖVK]RE ð�\ X�Y�GHE&S@TWEQZ�V�^�V�I7XL\�2ÖVK]RE�XLZRòLE I7T�EÇE*>HEQ\OVKT
^�î ������ � ��� $ ^UY�CFYvV�E IKïRIK^�\!EMZRSRIKXLA´X�Y@XLADð�T�CFTM=

ø�Y X�IKIKX ðóC×T(IKE ï@I�EQTWEMYUVKEMZ XLTcX�YÒE AFE ñcE YvVÖ^�î�X�YÒX�IKIKX ðÉX�AFJLEMGRI7XUTr= 9R^UIÖT�X&2LE�^�î
TWCFñcïRADC×\!CDVjð¯ìBE&Z�EMTK\!IKCFG>E�^LY@ADð�^UYRE!öxZ�CFñcE Y@T�CD^UY@X�A�XLI�I7X ð�T~ì�CDV�]�CDVON�=

÷r]RE&X�IKIKX ðÖX�AFJLEMGRI7XVT CFT�ZREB<@YREQZ�CDY@ZRS@\OVKCDòUE AFð�XLTBî¼^UADAF^�ì�T�W
2L=rëhî�X�C×T�X�T�ð�ñ+GH^LAFCF\'E���ï@I�EQT�T�CD^UY�P�V�]@E Y�YAZ�CFY3TB=[ =rëhî]\^F3T%X�Y>Z`_{P�aÉX�IKE�TWð�ñ+GH^LAFC×\ÇE���ïRI�EQT�T�CF^LY@T{V�]@E YI\�b � _ & a1�rCFTrCFY3Tr=
úR=dc�^LV�]RCFYRJÖE A×T�E'C×TrCFY`Tr=
ëxY V�]@E�TWVKX�VKE�^Lî;XÐ\ ^LYvV�E��vVcX�YíXLI�I7X ðÐò�XLI�C×X�GRAFE�C×T(XUT�T�^�\!C×X�VKEMZ�V�^óX�YíE AFE ñcE YvV(^Lî�V�]@E
X�IKIKX ð�X�AFJLE G@IKX�Tr=�e�Y@ZREB<@YREQZ�X�IKI7X ð(TWVKX�VKEMT{X�IKE;Z�E Y@^�V�EQZÖG�ð^YAZ>P�ìBE IKEdX.CFT~V�]@Ef� �?g4� ^�î
V�]RE�XLI�I7X ð�X�Y@Z�IKE��@EQ\OV7TBV�]RE&Y�SRñ(G>EMI�^�îX�IKIKX ðcEMADEMñ�EMYvVKTM=@ø ì�IKC}VKE�XU\ \ EMTKTBV�^�X�Y�X�IKI7X ð
CFT�ZREB<@YREQZ¯G�ðIb;özî¼SRY>\OV�CF^LY¬=R÷r]RE�TWEMñÖX�YvV�C×\ Tr^Lîhb;öeî¼SRY@\OVKCD^UY�CFTrJUCDòUE Y�XLTBî¼^LAFAF^�ì�T

\Ab � _ & a1�ji �+$ N &�)*)�)*& $�k
l N & _ & $�k�m N &*)*)�)B& $ Z � &
ì�]RE IKE�aóZRE YR^LV�EMTBVK]RE&CFY@Z�E���ì�]RE IKE'V�]RE&ò�XLADSREf_ CFTrì�IKC}V�V�EMY�=

ø�Y�E AFE ñcE YvVn\ÖCFYoT%ì�C}VK].X�V�ADEQXLTWV�^LYREVb;öeî¼SRY@\OVKCD^UY�C×T�X b;öh\7]>X�CFY�= 5
òLEMI�ð^b;öx\7]@X�CFY
\ X�Y.GHE�ì�I�CDVWVKE YÐXUTAY Zdp ,C E N � _

C & a C �!= ÷r]@E�ADEMYRJ�VK]�^�î~X¯\7]@X�CFY � XLAFT�^�ì�IKC}V�V�EMYÐXLTKq \�q �
CFTrVK]RE&Y�SRñ+GHE I�^Lîhb;öeî¼SRY@\!V�CF^LY@T�CFY�V�]RE�\7]@XLCDY¬=
a~È´ÌLgjmKd�|Ui�dU²Çgj�vmr�M��²Qm7ÆLpW�'gjo'gj�vmBt'lv�kgjikwz|Ui�t&m7dUfxi}oMd�� �@�7�Mfxm�i�f{��mKnDg
gjo'gj�vmBpjm7�Q|Um�pO�
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	P����+��� ëxYUVKSRCDV�CFòLE AFðLP X�T�CDñcïRAFC?<>\ X�V�CF^LY.C×T;YREMEMZ�EQZ�V�^ 2LE EMï�V�]RE�TWð�ñ+GH^LAFC×\�Z�E!ö
T�\ I�CFï�V�CF^LY�^�î�X�Y�XLI�I7X ðcXLT�T�]R^LI�VBXUT{ïH^UTKT�CDGRAFEL=Rø;A}VK]R^LS@JL]�V�]RE�E 3vSRCFò�X�AFE Y@\ EÇ^Lî¬VjìB^�T�ð�ñ�ö
G>^UADC×\+E���ïRI�EQT�T�CF^LY@T�C×T'SRY@Z�EQ\!C×ZRX�G@ADE(CDYÏJLE Y@E I7X�A{ù�QûhP X¯ì�C×Z�E(\ AFXUT�TÇ^�î
E43vSRCDò�XLADEMY@\!E(I�EMAFX�ö
V�CF^LY@T�\MX�Y�G>E�T�^LAFòLEQZ�CFY�ïRIKXU\OVKCF\ EL=

ø ï@X�I�V�C×X�AT�CDñcïRAFC=<H\ X�VKCD^UYó^LïHE I7X�V�^UI���C×T&CFYvV�IK^�ZRS@\!EQZ�VK^�TWCFñcïRADCDî¼ð5b;öx\7]@XLCDY@TM= ëhV�CFT
Z�EB<@Y@EMZ�XLTBî¼^UADAF^�ì�T� � \ ,� � E N � _

�
& a
�
��� i�� Y Z p ,� E N�� ���E�1 � _ � & a � � & CDî���2#4 6�� � 4 8 W-a 1 i a"!Y Z p ,� E N � _ � & a � � & ^LV�]REMI�ì�C×T�E

÷r]RE(ï>X�I�V�C×X�ATWCFñcïRAFC=<>\MX�VKCD^UYÐ^LïHE I7X�VK^LI#��T�E E 2�T;î¼^LI'VjìB^¯E43US>X�A]a´öhE���ïRIKEMTKTWCF^LY@T;CDYóXIb;ö
\7]@X�CFY�=�ëhî�XÏï@XLCDIcE���C×TjV7T P�VK]RE�I�EQTWS@A}Vc^�î$�Ïì�CFADA�GHE�V�]@E�CFYRCDV�C×X�A b;öx\7]@X�CFY ì�CDV�]R^US�VÖV�]@Eb;özî¼SRY>\OV�CF^LY¬P´ì�]RCF\7]ÏI�E î¼E I7TÇV�^�V�]RE a´öhE���ïRIKEMTKTWCF^LYÏì�C}VK]ÐVK]REÖTWñÖXLADAFE I'CDY>Z�E��´=´ëhî{Y@^�ï>X�CFI
E���CFTWVKTMP�V�]@E&^LïHE I7X�V�^UIrI�E V�SRIKY@TBV�]@E'CFYRCDV�C×X�A�b;öx\7]@XLCDY�%vVK]RE�X�IKJLSRñcEMYUV�\ ^LSRA×Z¯Y@^�V�G>E�T�CFñ(ö
ïRADC?<@EQZ´=>[�EMñcXLYvV�C×\ X�AFAFðLPvV�]RE&^US�V�EMIda´öhE���ïRIKEMTKTWCF^LY�IKE A×X�VKEMT{V�^�VK]RE&AFX�V�EMI�XLTKTWCFJLYRñcEMYUV�%�C}î�X
ïRI�EMò�CD^US@TÇXUT�T�CFJLYRñcE YvV;E���CFTWVKT'X�Y@Z�V�]RE�CFY@Z�E���^LîV�]RE�ïRIKE ò�CF^LS@T'TjV7X�VKE ñcE YvVÇC×T'E 3vS@XLA¬VK^
V�]RE�\!SRIKI�EMYvV+^LYREUP�VK]RE¯CFYRYREMILb;öeî¼SRY@\!V�CF^LY \ XLY GHE¯IKEMZ�S@\ EMZ´=s÷r]RE¯ò�XLADSRE�^�îrV�]@E�X�IKI7X ð
E AFE ñcE YvV�C×T&^�òLEMI�ì�IKC}V�V�EMYÏG�ð�VK]REÖ^LSRV�E I(XLTKTWCFJLYRñcEMYUV�TWVKX�V�E ñcEMYUVQ=¬÷r]RE�ï>X�I�V�C×X�A
T�CDñcïRAFC}ö<>\ X�V�CF^LY�^LïHE I7X�V�^UI#�.\MX�Y�^LYRAFð�IKEMZ�S@\ E(^UYREcI�EQZ�SRY@Z@X�YvV�b;özî¼SRY>\OV�CF^LY¬=�&.^LIKE ^�òUE IQP>EQXL\7]b;özî¼SRY>\OV�CF^LY�CFY V�]@EÏ\7]@XLCDY�C×T¯XóïH^�VKE YvV�C×X�AFADðÒIKEMZ�SRY>ZRX�YvV¯^UYREL=B÷r]RE IKE!î¼^UI�EUPV�]RE�\7]@X�CFY
\ X�Y.GHE+ïH^�VKE YvV�C×X�AFAFð�T�CDñcïRAFC?<@EMZ.CFY.AFEMTKT�V�]>X�Y q \�q>X�ï@ïRADC×\ X�V�CF^LY@T�^�î��R=Hø0\!^UñcïRADE V�E+T�CFñ(ö
ïRADC?<>\MX�V�CF^LYíCFT(X�Y CDV�EMIKX�V�EMZÉXLïRïRAFCF\MX�VKCD^UYÉ^�î�V�]@E¯ï@XLIWVKCFXLA{T�CDñcïRAFC=<H\ X�VKCD^UYÉ^LïHE I7X�VK^LI+XLY@Z
C}VÖC×T(ì�IKCDVWV�EMY XUT'�)( � \ �!=ëhî*�+( � \ �+CFTcXLïRïRAFCDEQZ VK^�X�î¼SRIWVK]RE IÖXLïRïRAFCF\MX�V�CF^LY ^�îÇXÏï@XLIWVKCFXLA
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