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{ s;: u SHP�TMY_^7z/<>= SHIMNW^ r I sCsCsCsCsCs�sCsCsCsCsCsCs�sCsCsCsCsCsCs�sCsCsCsCs ?
{ s;:�s;: u SHP�TMY_^7z/<>= SHIMNW^ r I;e r I t G�IMS!J;P�TMSHXA@�LOSHT sCsCsCsCs�sCsCsCsCs ?
{ s;:�s { u SHP�TMY_^7z/<>= SHIMNW^ r I;e r I ` Y;BASHR$J;P�TMSHXA@�LOSHT sCsCsCs�sCsCsCsCs C
{ s;:�s } D SHR�G�ZHSHR u SHP�TMY_^7z/<>= SHIMNW^ r I sCsCsCs�sCsCsCsCsCsCs�sCsCsCsCs E
{ s;:�sGF H Y r GAkAYOLOLOSoiJI r PAi�b!SHG�X N�P�P�JLK�G�NW^\Y r P sCsCsCsCsCsCs�sCsCsCsCs M

{ s { H YOP�R�@�LON�RN<>= SHIMNW^ r I sCsCsCsCs�sCsCsCsCsCsCs�sCsCsCsCsCsCs�sCsCsCsCsO: }
{ s } j!P�IMNHk�SHLOYOP�Q r eD^\[�S ` N�T�^\SHIUJLK�G�NW^\Y r P sCsCs�sCsCsCsCsCsCs�sCsCsCsCsO:F

{ s } s;: u SHZ r XP= r TMY_^\Y r P r e�^\[�S u SHP�TMY_^7z�<>= SHIMNW^ r I sCsCsCs�sCsCsCsCsO:Q
R 51#�!��� 7S%UTN�V!��+��W1�1�"�.XY���0�VZ 
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FAs;: ]U[�S�]DG�P�P�SHL t I r ZHSHTMT sCsCsCs�sCsCsCsCsCsCs�sCsCsCsCsCsCs�sCsCsCsCs { :
FAs;:�s;: u SHIMY_k�NW^\Y r P r e�^\[�S ` N�T�^\SHIUJLK�G�NW^\Y r P sCsCsCsCsCs�sCsCsCsCs { :
FAs;:�s { u So^\SHIMX�YOP�NW^\Y r P r eD^\[�S H YOPV@�LON�R/<>= SHIMNW^ r IMT sCsCs�sCsCsCsCs { C
FAs;:�s } j!P�IMNHk�SHLOYOP�Q r e�^\[�Sba�zAT�^\SHX�c T ` N�T�^\SHIUJLK�G�NW^\Y r P s�sCsCsCsCs { C

FAs { fDYOIMT�^daAZHNW^M^\SHIMYOP�QCYOP$^\[�S D SHTMSHI�k r YOI sCsCsCsCs�sCsCsCsCsCsCs�sCsCsCsCs } :
FAs } a =�YOP D SHLON�BANW^\Y r P&YOP&^\[�S D SHTMSHI�k r YOI sCsCsCsCs�sCsCsCsCsCsCs�sCsCsCsCs } Q
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q�s;: aAZ\[�IUi�R�YOP�Q�SHI t YOZo^\G�IMS sCsCsCsCs�sCsCsCsCsCsCs�sCsCsCsCsCsCs�sCsCsCsCsjF :
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aASHX�YOZ r P�R�G�Zo^ r IPK�G�N�P�^\G�X R r ^\T���� u T��$N�IMS�P�N�P r T�^\IMG�Zo^\G�IMSHT�YOP�cd[�YOZ\[2ZHN�IMIMYOSHIMT
N�IMS�Z r P�� P�SHR�YOP�N�LOL�^\[�IMSHS TU=�NW^\YON�L?R�YOIMSHZo^\Y r P�T r P-NaLOSHP�QW^\[ TMZHN�LOS�Z r XP=�N�IMN�@�LOS�^ r
^\[�SdR�Soi n I r Q�LOYOSUcKNHk�SHLOSHP�QW^\[�� :�� {�� s ]U[�YOTKIMSHTMG�L_^\T;YOP$N�R�SHL_^\NWi7LOYOV�SKR�SHP�TMY_^7z r eDT�^\NW^\SHT
IMSHX�YOP�YOTMZHSHP�^ r eAP�NW^\G�IMN�L�NW^ r X�T s f r I ^\[�NW^DIMSHN�T r P�� u T r ZHZHG�=�YOSHRd@�z�P�SHGA^\IMN�L�X�G�L_^\Y_i
S'BAZHY_^ r P&Z r XP=�LOS'BASHT��yY s S s � X�G�L_^\Y"=�LOSdSHLOSHZo^\I r PAi7[ r LOS =�N�YOIMT��;N�IMS r e�^\SHP IMSoeySHIMIMSHR$^ r N�T
!#"%$'&)(+*,&�!#-.!�$�/#021 s <�ZHZHG�=�N�P�ZHYOSHTUcdY_^\[aR�Y 3 SHIMSHP�^�P�G�XA@ SHIMT r eKSHLOSHZo^\I r P�T!N�P�R [ r LOSHT
IMSHTMG�L_^ YOP(Z\[�N�IMQ�SHR�S'BAZHY_^ r P(Z r XP=�LOS'BASHT�cd[�YOZ\[(X�NHz�@ S&Z r P�TMYOR�SHIMSHR N�T�!#"%$'&)(+*,&�!#-
&�/#4�1 s65 [�SHPaN7� u YOT =�LON�ZHSHR YOP N8� SHLORAi7S,3 SHZo^UT�^\IMG�Zo^\G�IMS!Y_^d@ SHZ r X�SHT = r TMTMY"@�LOSd^ r
Z\[�N�IMQ�SK^\[�SUR r ^;YOP N�cKSHLOLAZ r P�^\I r LOLOSHR�eyN�TM[�Y r P s n SHZHN�G�TMS r e ^\[�S:9 r G�L r XA@P@�L r Z\VWN�R�S
X�SHZ\[�N�P�YOTMX)N�P�S'B�^\SHIMP�N�L+@�YON�T�k r L_^\N�Q�SKN�LOL r cdT�^ r ^\IMN�P�T�eySHIDSHLOSHZo^\I r P�T eyI r X N!P�SHN�IU@�z
4�i�^7z = S!IMSHTMSHI�k r YOI;^ r ^\[�S�R r ^ r P�S�NWe�^\SHIK^\[�S r ^\[�SHI;� } ��F � s

]U[�SHTMSaG�P�Y"K�G�SN=�I r = SHI�^\YOSHT�cKSHIMSaS'B =�L r Y_^\SHR @�z=< IMSHP�P�SHI	>%$�!#-@?A� ? � ^ r eyN�@�IMY_i
ZHNW^\SdN2� u @�N�TMSHR�R�SokAYOZHS;cd[�YOZ\[�N�LOL r cdT?^ r ZHIMSHNW^\SUN�TMYOP�Q�LOSoi7SHLOSHZo^MI r PA=�[ r ^ r ZHG�IMIMSHP�^
^\[�I r G�Q�[ r =A^\YOZHN�LU^\IMYOQ�Q�SHIMYOP�Q s ]U[�SaTMZ\[�SHX�NW^\YOZaTMSo^\G�=�YOT$R�S=�YOZo^\SHR�YOP�fDYOQ sj:�s;: pq TM[ r I�^CLON�TMSHI�i4=�G�LOTMS�Z r [�SHIMSHP�^\L_zaS'BAZHY_^\SHT!N�P�S'BAZHY_^ r P YOP�N/K�G�N�P�^\G�X R r ^CSHXA@ SHRAi
R�SHR�YOP�NB� SHLORAi7S,3 SHZo^$T�^\IMG�Zo^\G�IMS�C!Y_eC^\[�SaT�^\IMG�Zo^\G�IMSaYOTN=�I r = SHIML_z(R�SHTMYOQ�P�SHR � TMG�Z\[
^\[�NW^U^\G�P�P�SHLOY_P�Q r ZHZHG�IMT r P N�X�G�Z\[ TM[ r I�^\SHIK^\YOX�SHTMZHN�LOSd^\[�N�P&IMN�R�YONW^\Y_k�S!R�SHZHNHz � ^\[�S
SHLOSHZo^\I r PAi7[ r LOS$S'BAZHY_^\NW^\Y r P r eC^\[�S�K�G�N�P�^\G�X R r ^&R�SHZHNHzAT$YOP�^ r N-TMS=�N�IMNW^\SHR�SHLOSHZoi
^\I r P(N�P�R([ r LOS�cdY_^\[�YOP�^\[�S&Z r P�^\N�Zo^\T � cd[�YOZ\[ YOT R�So^\SHZo^\SHR(N�T ^\[�S/=�[ r ^ r ZHG�IMIMSHP�^ s5 Y_^\[�YOPC^\[�YOT�TMZ\[�SHX�SUY_^?^\[�G�T*@ SHZ r X�SHT*= r TMTMY"@�LOSD$�/�$'"�!#4�1FE%>,"G/�HI$'&�*�!#-I>�JK*,&F$�!�$'&�/#4�1G&'4
!7LK>%$�>,",0�&'4M&@1%$'&�*�N+!#O7$�/	>,-@>�*%$'",&�*�!#-P*,QR","�>,4S$@1 sw P ^\[�YOT;c r IMV$cKSCS'B =�L r Y_^;^\[�YOT6� P�R�YOP�Q�^ r =�I r = r TMS�N�R�SokAYOZHSdcd[�YOZ\[&N�LOL r cdTK^\[�Sr =A^\YOZHN�LOL_z�^\IMYOQ�Q�SHIMSHR&ZHIMSHNW^\Y r P r e?N81THS&'4SUV>,4S$�!#4�W#-@>�L7>,-@>�*%$'"�/#48HM!#&'" s ]U[�S>=�I r = r TMSHR
T�^\IMG�Zo^\G�IMS7��fDYOQ sP:�s { �!YOT!YOR�SHP�^\YOZHN�L�^ r ^\[�S r P�S�G�TMSHRS@�z�< IMSHP�P�SHI2>%$G!#-@? � cdY_^\[a^\[�Sr P�L_z�S'BAZHS=A^\Y r PC^\[�NW^�^\[�SKR r ^;YOT�YOP�Y_^\YON�LOLlz>= r =�G�LONW^\SHRb@�z N�TMYOP�Q�LOSKTMG�IU=�LOG�TDSHLOSHZo^\I r P s
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fDYOQ�G�IMS :�s;: p n N�P�R�R�YON�Q�IMN�X r eK^\[�S T�^\IMG�Zo^\G�IMS�G�TMSHR8@�zB< IMSHP�P�SHI�>%$;!#-@?�� ? � s f r I
R�YOTMZHG�TMTMY r P$TMSHS!^\S'B�^ s

]U[�YOT;ZHN�P/@ SdN�Z\[�YOSok�SHR/@�z$N�=�=�L_zAYOP�Q!N�P&S'B�^\SHIMP�N�L1@�YON�T?k r L_^\N�Q�S�TMG�Z\[�^\[�NW^UN�P&SHLOSHZoi
^\I r PaYOTU^\IMN�P�T�eySHIMIMSHR eyI r X N&P�SHN�IU@�z(' i�^7z = S�IMSHTMSHI�k r YOIU^ r ^\[�S�R r ^ � cd[�SHIMS�eyG�I�^\[�SHI
Z\[�N�IMQ�YOP�Q�YOT =�I r [�Y"@�Y_^\SHRN@ SHZHN�G�TMS r e�^\[�S29 r G�L r XA@.@�L r Z\VWN�R�S s <>=A^\YOZHN�L S'BAZHY_^\NW^\Y r Pr e�^\[�YOTdT�^\IMG�Zo^\G�IMSd^\[�SHP IMSHTMG�L_^\TUYOP ^\[�S�S'BAZHY_^\NW^\Y r P r e?N$Z\[�N�IMQ�SHRaS'BAZHY_^ r P sKq =�=�I r i
=�IMYONW^\S!^\G�P�YOP�Q r e;LOYOQ�[�^ = r LON�IMYOFHNW^\Y r P&N�P�R eyIMSK�G�SHP�Zoz&N�LOL r cdTU^ r TMSHLOSHZo^\Y_k�SHL_z&S'BAZHY_^\S
^\[�SdZ\[�N�IMQ�SHRAi7S'BAZHY_^ r P�Q�I r G�P�R�T�^\NW^\S � cd[�SHIMSd^\[�SU^7c r SHLOSHZo^\I r P�T?[�NHk�S r =�= r TMY_^\SUTU=�YOPr IMYOSHP�^\NW^\Y r P�T s aAYOP�ZHS�cdY_^\[�YOP-^\[�S7� SHLORAi7S,3 SHZo^ T�^\IMG�Zo^\G�IMS�^\[�S Z\[�N�IMQ�SHR(S'BAZHY_^ r P(YOT
P r ^�NaT�^\N�@�LOS�Z r P�� Q�G�IMNW^\Y r P � YOP-NaZ r P�TMSK�G�SHP�^CT�^\S= r P�S�SHLOSHZo^\I r P-N�P�R-[ r LOS cdYOLOL
^\G�P�P�SHL r GA^UeyI r X ^\[�SCR r ^U^ r ^\[�SCP�SHN�IU@�z&Z r P�^\N�Zo^\T%C [�SHIMS � ^\[�S�T�zAT�^\SHX ZHN�P e r LOL r c
^7c r =�NW^\[�cKNHzAT � cd[�SHIMSCSHY_^\[�SHIK^\[�SCSHLOSHZo^\I r P YOP&^\[�SCR r ^![�N�T!TU=�YOPAi7G�=$N�P�R ^\[�S r P�S
YOPa^\[�S IMSHTMSHI�k r YOI�TU=�YOPAi7R r cdP r IMYOSHP�^\NW^\Y r P r I!kAYOZHS�k�SHIMTMN s�q ZHZ r IMR�YOP�Q�^ r ^\[�S LONHcdTr eLK�G�N�P�^\G�X X�SHZ\[�N�P�YOZHT � ^\[�S�^ r ^\N�L�T�^\NW^\S r e?^\[�SCT�zAT�^\SHX ^\[�G�Td@ SHZ r X�SHTdN&TMG�= SHI�i
= r TMY_^\Y r P r eK^\[�SHTMS�^7c r Z r P�� Q�G�IMNW^\Y r P�T%C�N�T�cdYOLOL0@ S)=�I r k�SHP�YOP ^\[�YOTdc r IMV � &'4 $*)R&@1
1%$�!�$�>�$*)M>�>,-@>�*%$'"�/#4�1THS&'4�1�!#"�>;07!�J#&'07!#-'- O	>,4S$�!#4�W#-@>�L s ]U[�G�T � ^\[�S>=�I r = r TMSHR R�SokAYOZHS
YOT�N�P r =A^\YOZHN�LOL_z!^\IMYOQ�Q�SHIMSHRC^\G�IMP�T�^\YOLOSDe r I�TU=�YOPAi7SHP�^\N�P�Q�LOSHR�SHLOSHZo^\I r P�T � cd[�YOZ\[�Z r G�LORA@ S
G�TMSHR YOP eyGA^\G�IMSbK�G�N�P�^\G�X YOPAe r IMX�NW^\Y r PaN�=�=�LOYOZHNW^\Y r P�TU^ r SHT�^\N�@�LOYOTM[aSHP�^\N�P�Q�LOSHX�SHP�^
@ So^7cKSHSHP TU=�NW^\YON�LOL_z�TMS=�N�IMNW^\SHR&TMY_^\SHT sw P�N TMSHP�TMS �Dr G�ICTMZ\[�SHX�S YOTCTMYOX�YOLON�IU^ r ^\[�SP=�I r = r TMN�L r e n SHP�T r P >%$G!#-@?6� Q � YOP
cd[�YOZ\[(SHP�^\N�P�Q�LOSHR�=�[ r ^ r P�T N�IMSaZHIMSHNW^\SHR�YOP ^\[�S ZHN�TMZHN�R�SaR�SHZHNHz r eCNe@�YOS'BAZHY_^ r P s
v r cKSok�SHI � YOP-^\[�S T�zAT�^\SHX r e r G�I)=�IMSHTMSHP�^�Z r P�ZHSHIMP(N�R�R�Y_^\Y r P�N�L;R�Y,+$ZHG�L_^\Y_SHTCN�IMYOTMS
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fDYOQ�G�IMS :�s { pD�yNK�LaAZ\[�SHX�NW^\YOZ`@�N�P�R�R�YON�Q�IMN�X r e ^\[�S =�I r = r TMSHR T�^\IMG�Zo^\G�IMS s �J@S� H Sok�SHL
TMZ\[�SHX�S r e�^\[�S TU=�YOPAi7R�SHQ�SHP�SHIMNW^\S&SHLOSHZo^\I r P�T�^\NW^\SHT%$'&)(+*�,.-0/$N�P�R�^\[�S Z\[�N�IMQ�SHRAi
S'BAZHY_^ r P&T�^\NW^\S1$324/UYOP$^\[�S�R r ^ s

@ SHZHN�G�TMSC^\[�SC^\G�P�P�SHL_i7Q�SHP�SHIMNW^\SHR&SHLOSHZo^\I r P N�P�R [ r LOS�R r P r ^b=�I r =�N�Q�NW^\SCeyIMSHSHL_z �yN�T
=�[ r ^ r P�TKc r G�LOR YOP&^\[�S�Z r IMIMSHTU= r P�R�YOP�QCTMZ\[�SHX�S�� @�GA^dN�IMSCTMG�@05�SHZo^U^ r YOP�^\SHIMN�Zo^\Y r P�T
YOP ^\[�S Z r P�^\N�Zo^ s ]U[�S IMSHTMG�L_^\YOP�Q�TMZHNW^M^\SHIMYOP�Q�T r e;^\[�S SHP�^\N�P�Q�LOSHR.=�N�I�^\YOZHLOSHTd[�N�XP= SHI
N&T�^\IMN�YOQ�[�^Me r I�cKN�IMR�YOP�^\SHIU=�IMSo^\NW^\Y r P r e;^\[�S�eyG�P�Zo^\Y r P�N�LOYl^7z r e;^\[�S)=�I r = r TMSHR R�SokAYOZHS
N�P�R ZHN�LOLDe r I�N ZHN�IMSoeyG�L�^\[�S r IMSo^\YOZHN�LDN�P�N�L_zATMYOT s w ^CYOT!^\[�SA=�G�IU= r TMS r e;^\[�YOTdc r IMV ^ r
=�I r kAYOR�S;N�Z r XP=�IMSH[�SHP�TMY"@�L_S�^\[�S r I�z�N�ZHZ r G�P�^\YOP�QUe r ID^\[�SKZ r XP=�LOSo^\S;ZHN�TMZHN�R�S =�I r ZHSHTMTr e�p ^\[�S*@�G�YOLOR�G = r e�^\[�IMSHSoi4=�N�I�^\YOZHLOS�Z r [�SHIMSHP�ZHSD^\[�I r G�Q�[!^\G�P�P�SHLOYOPAQ�Co^\[�S?T�cKN�=�=�YOP�Q r e
K�G�N�P�^\G�X Z r [�SHIMSHP�ZHS�^ r TU=�YOP SHP�^\N�P�Q�LOSHX�SHP�^U^\[�I r G�Q�[aR�S=�[�N�TMYOP�Q�N�P�RaIMSHLON�BANW^\Y r P
YOP�^\[�S&IMSHTMSHI�k r YOIMT%C;N�P�RB� P�N�LOL_za^\[�S/=�I r ZHSHTMT r e!R�YOTMSHP�^\N�P�Q�LOSHX�SHP�^�^\[�I r G�Q�[ TU=�YOPAi
TMSHLOSHZo^\Y_k�S!TMZHNW^M^\SHIMYOP�Q�T s

5 Y_^\[�YOP r G�IC^\[�S r IMSo^\YOZHN�L?N�=�=�I r N�Z\[-cKS&Z r P�TMYOR�SHI�N�� u YOP�^\SHIMN�Zo^\YOP�Q$cdY_^\[-Y_^\T
SHP�kAYOI r P�X�SHP�^	�yY s S s � /�HM>,4�1,O�1%$�>,02�Ccd[�SHIMS$^\[�S&ZHN�IMIMYOSHIMT N�IMS&TMG�@05�SHZo^ ^ r R�Y 3 SHIMSHP�^
TMZHNW^M^\SHIMYOP�Q Z\[�N�P�P�SHLOT s f r I!L r c ^\SHXP= SHIMNW^\G�IMSHT;cKS ZHN�PaP�SHQ�LOSHZo^d=�[ r P r P�=�I r ZHSHTMTMSHT
YOP-^\[�S&R r ^ � N�P�R ^\[�S$^\G�P�P�SHLOYOPAQ�=�I r ZHSHTMT�cd[�SHIMS r P�S&SHLOSHZo^\I r P(N�P�R([ r LOS$^\G�P�P�SHLr GA^ r e;^\[�S R r ^b@ SHZ r X�SHT!^\[�S r P�L_zaIMSHLOSok�N�P�^�TMZHNW^M^\SHIMYOP�Q s�q T!e r I�^\[�S SHLOSHZo^\I r P YOP
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^\[�SUIMSHTMSHI�k r YOI � cKSdN�TMTMG�X�SK^\[�NW^;TU=�YOPAi7G�P�TMSHL_SHZo^\Ylk�S;TMZHNW^M^\SHIMYOP�Qd=�I r ZHSHTMTMSHT�^\N�V�S =�LON�ZHSr P&N�X�G�Z\[&TM[ r I�^\SHI;^\YOX�Soi7TMZHN�LOS����>=�T��?^\[�N�P$TU=�YOPAi7TMSHLOSHZo^\Ylk�SUTMZHNW^M^\SHIMYOP�Q�TG����P�TG� C � � s
]U[�SHTMSUR�Y 3 SHIMSHP�^�^\YOX�Soi7TMZHN�LOSHTDcdYOLOLAN�LOL r c�G�T�^ r TMS=�N�IMNW^\SHL_z�R�SHTMZHIMY"@ S;^\[�SHTMSK^7c r =�I r i
ZHSHTMTMSHT � cd[�SHIMS�^\[�S7� IMT�^ r P�SHT�LOSHN�R-^ r R�S=�[�N�TMYOP�Q N�P�R(IMSHLON�BANW^\Y r P � cd[�SHIMSHN�T�^\[�S
LONW^M^\SHI r P�SHT cdYOLOLKR�SHT�^\I r z-^\[�S&TU=�YOP(SHP�^\N�P�Q�LOSHX�SHP�^ s ] r N�ZHZ r G�P�^ e r I�TMG�Z\[(SHP�kAY_i
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