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ÄÅ«ÆÇÈÇÉÊËÌÈÇÍÎËÍ«ÏÐÑÒÓÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÕÖ×ØÓÙÐÚÑÔÔ

ÛÜÝÞßààßáÜâãäåæçßÜàæèéãêëÝáìíßîÜãíßïîðæñãñßãòïßóôßåã

õ
ÄÅ«ö÷øù«ÊúËÄ÷ûÇ«üÓÚÐÌÇÙÙÓÚÐ«««««««««ÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔÔøÓÖÐýÑÐþÖ«ÙÐ«ÿÒ�ØÐÔÔ

ÛÜÝÞßààßáÜâãäåæçßÜàæèéãêëÝáìíßîÜãíßïîðæñãñßãòïßóôßåã
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ÄÅ«È÷öÄ�ÎûÇ«÷�ÙÐ���ÑÓ�««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««Ç���ÓÚ�ÑÐþÖ«
ÛÜÝÞßààßáÜâãäåæçßÜàæèéãñßã�æñæãíßïðëë	àã
ã

ÄÅ«øÇÆÆ÷ú«ÊÓÙÓ«Ä
Ò���ÐÙ«««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««Ç���ÓÚ�ÑÐþÖ««««««««««
ÛÜÝÞßààßáÜâãäåæçßÜàæèéãêëÝáìíßîÜãíßïîðæñãñßãòïßóôßåã
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Dédicace

 Je remercie en premier le dieu qui m’a donnée la force et le courage de continue mes études. 

Je dédier ce travail en deuxième à ma mère qui m’a encouragé, aider, financer, supporter de faire toutes

 mes recherches. Je cite aussi m’a famille (Zakaria, Naima, Tassadit, Tayeb, Hafid, Nabile, Massi)

 Tous mes amies qui mon aider Oussama, Mostapha, Hicham et tous ce qui j’ai oublié ou participé de

 près ou de loin. 
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NcvNb~W�w/('����
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àb'#$%��̂�N��"!�!"&M��N��+!���$��W!$%��N+�"&�! ��%��W!NN��V�MU��$"���$&���\Z_�cd��&�H\�

cd��
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U3*4V̀Y3RS*2̂PY*]3Re*3ZYSW3X*]~Và \PhP4VY3RSX*̂ ẀSVYP̂ZZ3\X-*U3X*QVPZXm*VPZXP*cR3*\3X*
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DEFGHIJKLFMLENOPQNKPRHQIPKSSEFTUVWXYFZ[HFPE\PMGEJOEFL]KNOĤHOMFMLENOPHZ[EFR[FN_[PYFEGOF

ES\LQ̀MFNQ[PKSSEJOF\Q[PFLEFRHKIJQGOHNFR]KP̀OaSHEFNKPRHKZ[EbFDEFGHIJKLFUVWFGEF

NQS\QGEFIMJMPKLESEJOFREFOPQHGFQJREGFHS\QPOKJOEGFcYFdefFEOFL]QJREFgYFQhFLEFNQS\LEiEF

defFEGOFLEF\L[GFNKPKNOMPHGOHZ[EFT̂QHPFjHI[PEFkkkblXbFDEFNQS\LEiEFdefFPE\PMGEJOEFLEF

\aMJQSmJEFREFLKFRM\QLKPHGKOHQJFREGF̂EJOPHN[LEGFEOFRQJJEFRQJNFREGFHJjQPSKOHQJGF[OHLEGFG[PF

LEFNQS\QPOESEJOFR[FN_[PFTnKRoFfLHSKJEFEOFKLbYFpqqrXbFF

DKFjPMZ[EJNEFPEG\HPKOQHPEFEGOFL][JFREGFGHIJEGF̂HOK[iFa[SKHJGFZ[HFRQĤEJOFsOPEFG[P̂EHLLMGF

RKJGFLEGFK\\LHNKOHQJGFNLHJHZ[EGFEOFJQJFNLHJHZ[EGF\Q[PFREGFjHJGFREFRHKIJQGOHNFEOFREFNQJOPtLEF

TuHPSQaKSKRGKREIaHFEOFKLbYFpqlvXbF

wKJGFLKFjHI[PEFkkkbpYFLEFGHIJKLFPEG\HPKOQHPEFEOFLEFGHIJKLFUVWFGQJOFEJPEIHGOPMGF

GHS[LOKJMSEJObFVQSSEFJQ[GF\Q[̂QJGFLEFNQJGOKOEPYFNaKZ[EFP̀OaSEFPEG\HPKOQHPEFEGOF\PQR[HOF

\KPF[JEFHJG\HPKOHQJFEOF[JEFEi\HPKOHQJFxFZ[HFPKGGESyLEFEJFSQ̀EJJEFZ[KOPEFyKOOESEJOGF\KPF

P̀OaSEFNKPRHKZ[EFTzEJKLHFuERoKaERFEOFKLbYFpql{XbF

kLF̀FKFE[FRĤEPGFQ[̂PKIEGF\PQ\QGMGFRKJGFLKFLHOOMPKO[PEF\Q[PFL]KJKL̀GEFR[FGHIJKLFUVWFQ[F

PEG\HPKOQHPEYFOELGFZ[EFLEFOPK̂KHLFKNNQS\LHF\KPF|]zPHEJFEOFKLbFTpqq}XYFQhFHLGFNQS\KPEJOFLEGF

RHjjMPEJOGFKLIQPHOaSEGF\Q[PFL]EGOHSKOHQJFR][JFGHIJKLFPEG\HPKOQHPEF~F\KPOHPFREF

L]MLENOPQNKPRHQIPKSSEbFTfaKPSKFEOFKLbYFpql{XFQJOF\[FEiOPKHPEFLEFP̀OaSEFPEG\HPKOQHPEF~F

\KPOHPFREGFQJREGFUVWFEJF[OHLHGKJOF[JFjHLOPKIEFaQSQSQP\aHZ[EbFwKJGFR]K[OPEGFOPK̂K[iYF



���������			�
���
��������������������������������������������������������������������������������������������������������������������

  !
!

"#$%&'(%()*()+,'#-+.-(/0-1234567-8$&8&*+-9:-(/,&$#.'%+-8&9$-/;+*.#%(.#&:-)+-/(-

<$=>9+:?+-$+*8#$(.&#$+-@-8($.#$-)+-/;ABC-+:-9.#/#*(:.-9:-8#*.+9$-)+-<$=>9+:?+-#:*.(:.(:=+0-

D(:*-?+-?'(8#.$+7-&:-E(-8$&8&*+$-);+F8/&$+$-/+*-$+/(.#&:*-+:.$+-/+*-=:+$,#+*-G-=:+$,#+-)9-

?&%8/+F+-HIJ-+.-=:+$,#+-)9-*#,:(/-$+*8#$(.&#$+-(#:*#->9+-/+-$K.'%+-$+*8#$(.&#$+0-L:-+**(#+-

(#:*#-)+-?&%8$+:)$+-*#-?+*-=:+$,#+*-*&:.-?&$$=/=+*-&9-8(*-+.-(9**#-)+-?&%8$+:)$+-/(-

*#,:#<#?(.#&:-+.-/;&$#,#:+-)+-?'(>9+-$+/(.#&:-+F#*.(:.+-+:.$+-+9F0-B+/(-:&9*-(%M:+-@-<(#$+-

/(-)#<<=$+:?+-+:.$+-($K.'%#+*-?(9*=+*-8($-9:+-%(/()#+-?($)#(>9+-+.-/;($K.'%#+-?(9*=+-8($-

/(-$+*8#$(.#&:-*9#.+-@-/(-8$+**#&:-)+-/(-8&#.$#:+0-N+*-#:<&$%(.#&:*-+F.$(#.+*-)9-?&%8/+F+-

HIJ-+.-)+-/(-$+*8#$(.#&:-E&:.-:&9*-(#)+$-@-=/(O&$+$-9:-(#)+-(9-)#(,:&*.#>9+-8/9*-<#(O/+-

(E+?-%&#:*-);+$$+9$0-D+*-?&$$=/(.#&:*-+:.$+-/+*-=:+$,#+*-*&:.-%+*9$=+*-@-/;(#)+-);9:-

?&+<<#?#+:.-)+-?&$$=/(.#&:-)#.-)+-P+($*&:-+.-)+-J8+($%(:0-N;(/,&$#.'%+-+*.-.+*.=-*9$-/(-

O(*+-)+-)&::=+*-Q8:+(RABC-)+-P'K*#&S+.-,$(.9#.+%+:.-)#*8&:#O/+-*9$-/+-T+O-

1UVWXYZ[\]̂_̀\a\b\Xc7-234d-G-C&/)O+$,+$-+.-(/7-233360-

e:+-(:(/K*+-*.(.#*.#>9+-*+$(-+:*9#.+-%+:=+-8&9$->9(:.#<#+$-/(-$+/(.#&:-/#:=(#$+-+:.$+-/+-

fIg-1/(-E($#(.#&:-)+-/(-<$=>9+:?+-?($)#(>9+6-+.-/;=:+$,#+-$+*8#$(.&#$+0-

-

-

-

-

h

h

h

i#,9$+-jjj04-k-N;(*8+?.-:&$%(/-);9:-*#,:(/-ABC-:&$%(/0-

h

h

Hl-

HIJ-

PH-

J-

e-

l-

I-

H-

P-

N#,:+-#*&=/+?.$#>9+-



���������			�
���
��������������������������������������������������������������������������������������������������������������������

 !"
"

#

#

#

#

#

#

#

#

#

$%&'()*+++,-*.*/%&012*345*)0()&%67(8*6%9'271089)07*1:);*'0*6%&012*()6<%(17=%(),*>1?*/%&012*

345,*>@?*/%&012*()6<%(17=%()*

AAABCB#DEFGHIFJKL#MNO#PHGHQRFGNO#MS#OJTLHU#DVW#NF#MS#OJTLHU#GNOPJGHFKJGN##

X)6*Y%&'()6*+++,Z*)7*+++,[*()<(86)07)07*2)6*<(%0;%<12)6*871<)6*\)*21*<(=;8\'()*871@2%)*1:);*'0*

6;]891*6̂0=<7%_')*\)6*12&=(%7]9)6,*4)6*12&=(%7]9)6*08;)66%7)07*2)6*871<)6*6'%:107)6*.**
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?HMIAECDEJGSMICMBHMQGRJEJGSMICMB@GSICMcMCREMIAYJSJCMCSMVEJBJRHSEMVSMHBKGFJEgLCMIADFJEMQHFM

hHIiMdBJLHSCMCEMHB̀Mjkl[lmXMZBMDGLQFCSIMBCRMAEHQCRMICMfHRCMRVJTHSECRM̂M

no pSMYJBEFHKCMQHRRCqgHVEMrM

no ?HMIADGLQGRJEJGSMICMRJKSHBMCSMLGICRMCLQJFJUVCRMrM

no pSCMEFHSRYGFLACMSGSMBJSAHJFCMrM

no pSCMJSEAKFHEJGSMrM

no NEMVSMYJBEFHKCMQHRRCqfHRXM

?CRMAEHQCRMUVJMGSEMAEAMLCSACRMQGVFMBHMIAECDEJGSMIVMIAfVEMCEMICMBHMYJSMIVMDGLQBCaCMbcdM

RGSEMIADFJECRMQHFMhHIiMdBJLHSCMCEMHBXMjkllsmMCEMMtHDgJFMCEMHBXMjkl[umXMM

###$%$%$'()*+,*-./'0+'39'2.1-*-./'5='+*'39'2.1-*-./'5>M

vQF\RMHTGJFMIAECDEAMBCMIAfVEMCEMBHMYJSMIVMDGLQBCaCMbcd̀MSGVRMHBBGSRMIAYJSJFMBHMQGRJEJGSMcbM

CEMBHMQGRJEJGSMcRMQHFMBHMQFGiCDEJGSMIVMQGJSEMbMCEMIVMQGJSEMdMRVFMBCMRJKSHBMFCRQJFHEGJFCMjYJKVFCM

ZZZXwmXMM

M

'

'

'

M

xJKVFCMZZZXwM̂M?HMQFGiCDEJGSMICRMQGJSERMbMCEMdMRVFMBCMRJKSHBMFCRQJFHEGJFCMCEMDHBDVBMICM

B@ASCFKJCMNcbcdM
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###$%$&$'()*+,)'-)'./01),23)'-)*'4567.)8)*'9:;')<'-+'*321=.',)*73,=<53,)'>

?@ABCDEFC>GH>IJKLMCNC>OPQ>CRS>GATFBFC>IJKKC>RHFSC>U>>

VWXYZ[ \V]̂ _̀a\bcccccccccccccccccccccccccccccccccccccccccccccccccc_dddefa

Yg

hiWg

>

jk>OL>CS>QL>RJBS>DCRLCISFlCKCBS>MC>GAmHS>CS>Mn>TFB>GH>IJKLMCNC>OPQo>>

?@ABCDEFC>GH>RFEBnM>DCRLFDnSJFDC>CRS>GATFBFC>IJKKC>ASnBS>

VpWXYZ [ \pqrs_̀a\bcccccccccccccccccccccccccccccccccccccccccccccccccc_dddeta

Xu

hiXv

>

jk>PO>CS>PR>RJBS>DCRLCISFlCKCBS>Mn>LDJwCISFJB>GH>LJFBS>O>CS>GC>LJFBS>Q>RHD>MC>RFEBnM>

DCRLFDnSJFDCo>>

###$%$x$'y5,,0.=<351')1<,)'.)*'-)+8'01),23)*'z{9:;')<'{:9:;|')<'45,,0.=<351')1<,)'

./}:~')<'./{:9:;'

?n>IJDDAMnSFJB>CBSDC>MCR>ABCDEFCR>�>ABCDEFC>GH>IJKLMCNC>OPQ>CS>ABCDEFC>GH>RFEBnM>

DCRLFDnSJFDC>�>RJBS>KCRHDACR>CB>HSFMFRnBS>MC>IJCTTFIFCBS>GC>IJDDAMnSFJB>GC>�CnDRJB>CS>MC>

IJCTTFIFCBS>GC>IJDDAMnSFJB>GC>QLCnDKnBo>?n>IJDDAMnSFJB>CBSDC>M@�P�>CS>M@�POPQ>RJBS>

KCRHDAR>CB>HSFMFRnBS>MC>IJCTTFIFCBS>GC>IJDDAMnSFJB>GC>�CnDRJBo>

?C>IJCTTFIFCBS>GC>IJDDAMnSFJB>GC>�CnDRJB>CRS>HSFMFRA>LJHD>KCRHDCD>Mn>IJDDAMnSFJB>CBSDC>GCHN>

lnDFnmMCRo>�M>LCHS>�SDC>AIDFS>GC>Mn>KnBF�DC>RHFlnBSC>��FnB�>����>�>�nH�C>CS>nMo�>�����U>

��_���aZ
]��_���a

����
ccccccccccccccccc_ddde�a>

]��_���aZ
f

�
[ _�_�a���a_�_�a���a

�

 i¡

ccccccccccccccc_ddde¢a>

£nBR>BJSDC>InR¤¥�_�aZVWXY_�ac¦¥�_�aZVpWXY_�ac¦¥�Zf§ee�>
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#$%&'$(%$)*+,-%$./0123)'4((*)&$5$4($6-0&%)'%$(%$)*+,-%$.%$1*+6(%7%&$89:$.3)&$123;<%$

%)-%=4&'-%+%)'>$$

$?@ABCAD@$&*)'$-%&6%1'4E%+%)'$(%&$E3(%<-&$+*F%))%&$.%$GHIJABCAGKHIJ$

L(&$6%<E%)'$M'-%$01-4'&$1*++%$&<4'N$

?@OG@HIJO
P GHIJQRS
T
UVW

X
AAAAAAAAAAAAAAAAAAAAAAAAQYYYZ[S$

D@OGK@@@@HIJO
P GKHIJQRS
T
UVW

X
AAAAAAAAAAAAQYYYZ\S$

]̂$%'$]_$&*)'$-%&6%1'4E%+%)'$(%&$013-'&$'F6%&$.%&$E%1'%<-&$GHIJABCAGKHIJ$

]̂ O`
a

X
b Q?QRSc?@Sd
T

UVW

AAAAAAAAAQYYYZeS$

]_O`
a

X
b QDQRScD@Sd
T

UVW

AAAAAAAAAQYYYZfS$

g%$1*%hh414%)'$.%$1*--0(3'4*)$.%$i%3-&*)$%&'$1*+6-4&$%)'-%$jk$%'$k>$g/4)'%-6-0'3'4*)$%&'$(3$

&<4E3)'%N$

lm noQ?pDSOqrs.0)*'%$3<1<)%$1*--0(3'4*)$(4)034-%$%)'-%$t$%'$u5$

lm cavnoQ?pDSvqrs.0&4=)%$<)%$1*--0(3'4*)$(4)034-%$)0=3'4E%$%)'-%$t$%'$uw$

lm qvnoQ?pDSvxars.0&4=)%$<)%$1*--0(3'4*)$(4)034-%$6*&4'4E%$%)'-%$t$%'$u5$

lm i(<&$(3$E3(%<-$.%$noQ?pDS$%&'$6-*12%$.%$ky$*)$)*'%$<)%$1*--0(3'4*)$(4)034-%$6*&4'4E%$

4+6*-'3)'%5$$

lm i(<&$(3$E3(%<-$.%$noQ?pDS$%&'$6-*12%$.%$jky$*)$)*'%$<)%$1*--0(3'4*)$(4)034-%$

)0=3'4E%$4+6*-'3)'%>$$
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#$%&'$(()&)$*+%,$%&'--./0+)'*%,$%12$0-30*%*'+.%45%$6+%7*$%8$-6)'*%906.$%67-%/$%&'$(()&)$*+%

,$%&'--./0+)'*%,$%:$0-6'*;%</%2$-3$+%,=.80/7$-%/=066'&)0+)'*%$*+-$%/$6%-0*>6%,$6%

'96$-80+)'*6%,$6%,$7?%8$&+$7-6%@%$+%ABCD7)%2$7+%,.+$&+$-%/=$?)6+$*&$%,$%-$/0+)'*6%

3'*'+'*$6%E&-')660*+%'7%,.&-')660*+F;%</%2$7+%G+-$%.&-)+%,$%/0%30*)H-$%67)80*+$%I%

45J

K

L
M NONPQRSOTURNONVQRSOTWR
L
QXK

Y
K

L
M NONPQRSOTURZ
L
QXK Y

K

L
M NONVQRSOTWRZ
L
QXK

[[[[[[[[[[[[N\\\]̂R%

_̀%ONPQR[[abONVQR%6'*+%/$6%-0*>6%,$%/='96$-80+)'*%,0*6%/$6%.&c0*+)//'*6;%

#$%&'$(()&)$*+%,$%&'--./0+)'*%,$%12$0-30*%80-)$%.>0/$3$*+%de%f%e%$+%6'*%)*+$-2-.+0+)'*%$6+%

/0%3G3$%D7$%/$%&'$(()&)$*+%,$%&'--./0+)'*%,$%:$0-6'*;%%

ggghihjklmnjoljpqrpstuvnwxljmyujprjzrmljoljot{{|lmj}~{lr����%

ggghih�hj�ql��lnjoljpq|{lusvljulm~vurntvuljmyujpq|{lusvljolj�tx~pl�lj���j

�2-H6%08')-%,.&-)+%+'7+$6%/$6%.+02$6%2'7-%$?2/'-$-%/$6%-$/0+)'*6%$*+-$%/$6%.*$->)$6%�%

/=.*$->)$%,7%&'32/$?$%��1%$+%/=.*$->)$%,7%6)>*0/%-$62)-0+')-$%�%/$6%,)((.-$*+6%0/>'-)+c3$6%

6'*+%+$6+.6%67-%/0%906$%,$%,'**.$6%,=02*$0d���%,7%:c�6)'*$+;%#$6%()>7-$6%,$%<<<;�%f%<<<;e�%

-$2-.6$*+$*+%D7$/D7$6%$?$32/$6%,=7*%*70>$%,$%2')*+%,=7*$%6.-)$%6)37/+0*.$%,$%/=.*$->)$%

,$%&'32/$?$%��1%,7%6)>*0/%���%$*%('*&+)'*%,$%/=.*$->)$%-$62)-0+')-$;%

%

%

%

%

%

%
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@AB

+,%"& %,&--& ."/$-012,& 3&. ,2&%#"&. 3&. 45/6-&7&. 89+ &0 3$ ."#21- %&.6"%105"%& 
1"2." :$& -& 3"1#%1//& 3& 3".6&%."52 45%%&.6523120( ;& 45&<<"4"&20 3& 45%%,-10"52 3& =&1%.52 &0 
3& +6&1%/12 &.0 41-4$-, 65$% ->&2%&#".0%&/&20 CDE&%/( 

+,%"& %,&--& ."/$-012,& 3&. ,2&%#"&. 3&. 45/6-&7&. 89+ &0 3$ ."#21- %&.6"%105"%& 
1"2." :$& -& 3"1#%1//& 3& 3".6&%."52 45%%&.6523120( ;& 45&<<"4"&20 3& 45%%,-10"52 3& =&1%.52 &0 
3& +6&1%/12 &.0 41-4$-, 65$% ->&2%&#".0%&/&20 CDF&%/( 
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+,%"& %,&--& ."/$-012,& 3&. ,2&%#"&. 3&. 45/6-&7&. 89+ &0 3$ ."#21- %&.6"%105"%& 
1"2." :$& -& 3"1#%1//& 3& 3".6&%."52 45%%&.6523120( ;& 45&<<"4"&20 3& 45%%,-10"52 3& =&1%.52 &0 

 

+,%"& %,&--& ."/$-012,& 3&. ,2&%#"&. 3&. 45/6-&7&. 89+ &0 3$ ."#21- %&.6"%105"%& 
1"2." :$& -& 3"1#%1//& 3& 3".6&%."52 45%%&.6523120( ;& 45&<<"4"&20 3& 45%%,-10"52 3& =&1%.52 &0 
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3& +6&1%/12 &.0 41-4$-, 65$% ->&2%&#".0%&/&20 
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+,%"& %,&--& ."/$-012,& 3&. ,2&%#"&. 3&. 45/6-&7&. 89+ &0 3$ ."#21- %&.6"%105"%& 
1"2." :$& -& 3"1#%1//& 3& 3".6&%."52 45%%&.6523120( ;& 45&<<"4"&20 3& 45%%,-10"52 3& =&1%.52 &0 
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3& +6&1%/12 &.0 41-4$-, 65$% ->&2%&#".0%&/&20 CDF&%/( 
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1"2." :$& -& 3"1#%1//& 3& 3".6&%."52 45%%&.6523120( ;& 45&<<"4"&20 3& 45%%,-10"52 3& =&1%.52 &0 



���������			�
���
�������������������������������������������������������������������������������������������������������������������

�
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,-%"& %-&..& /"0$.123-& 4&/ -3&%#"&/ 4&/ 5607.&8&/ 9:, &1 4$ /"#32. %&/7"%216"%& 
2"3/" ;$& .& 4"2#%200& 4& 4"/7&%/"63 56%%&/7634231( <& 56&=="5"&31 4& 56%%-.21"63 4& >&2%/63 &1 
4& ,7&2%023 &/1 52.5$.- 76$% .?&3%&#"/1%&0&31 C*)&%0( 

& %-&..& /"0$.123-& 4&/ -3&%#"&/ 4&/ 5607.&8&/ 9:, &1 4$ /"#32. %&/7"%216"%& 
2"3/" ;$& .& 4"2#%200& 4& 4"/7&%/"63 56%%&/7634231( <& 56&=="5"&31 4& 56%%-.21"63 4& >&2%/63 &1 
4& ,7&2%023 &/1 52.5$.- 76$% .?&3%&#"/1%&0&31 D*)&%0( 

��������������������������������������������������������������������������������������������������������������E
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87$%'/@&4%&#"02%&1&42'LK*&%1M'$4&'>3"C/&'5"1"4$2"74'5&'/3'67%%./32"74'&02'
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�

������������� ����!���"#�������#������$����"����%�#��������!�#��&�"'()�%�)�*��#���+,-�

RST[\]̂_̀�

"#������/"!$������U���"���!��2"������/�#����

��W�,W6�WX,W����YX,W��,�����������"#�������!�#��

.��������"##����
�#�����6��������"#���3��������������"���2!����#��������#������
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 !"#$%&$'!(%&!)$*+,-.$"/)#$0/)1/"#$2/"#'!'&3.$4)&$%!$56'7/8&$9$8/""&$%&$5&:%%&)3$36#)%'!'$

;3<2&$=$)"$5&:%%&)3$'!)>$8&$2/336%!':/"$&'$)"$5&:%%&)3$5/8)%&$8&$%!$?/"2':/"$8&$2/763&"2&$

@ABCD,$E/)#$0/)1/"#$6;!%&5&"'$2/"#'!'&3$4)&$8!"#$%&#$56'7/8&#$-$=$9.$%&#$2/&??:2:&"'#$8&$

2/336%!':/"$@F.GG.$F.GG.$F.GH$&'$F.H9.$3&#0&2':1&5&"'D$#/"'$#)063:&)3#$0!3$3!00/3'$=$2&)>$

/('&")#$0!3$%IJ*CJ.$JKCJ$&'$%!$56'7/8&$LKCJ$@F.G9.$F.GM$&'$F.NO.$3&#0&2':1&5&"'D,$

PQRSRTUVWXYZ[\VW$

 !"#$2&$27!0:'3&.$4)!'3&$"/)1&%%&#$56'7/8&#$/"'$6'6$861&%/006&#$&"$1)&$8I&#':5&3$%&$#:;"!%$

3&#0:3!'/:3&$=$0!3':3$8)$#:;"!%$]Ĉ ,$_&#$8&)>$03&5:̀3&#$56'7/8&#$4)&$"/)#$!1/"#$5:#&#$&"$

a)13&$#/"'$(!#6&#$#)3$%I!"!%b#&$8&#$:"'&31!%%&#$8)$#:;"!%$]Ĉ $!:"#:$4)&$#)3$%I6"&3;:&$8)$

2/50%&>&$cdB,$_!$'3/:#:̀5&$56'7/8&$03/0/#6&$)':%:#&$%e/"8&%&''&$27!0&!)$5&>:2!:"$0/)3$

&#':5&3$%&$#:;"!%$3&#0:3!'/:3&,$_&#$'3/:#$#:;"!)>$] d$@]Ĉ f8&3:1&8$&#':5!':/"D$/"'$6'6$

!88:':/""6#$0/)3$/('&":3$%&$#:;"!%$] d$?:"!%,$_&#$56'7/8&#$03/0/#6&#$/"'$6'6$'&#'6&#$#)3$%!$

(!#&$8&$8/""6&#$g!"'!#:!$&'$61!%)6#$&"$)':%:#!"'$%&$2/&??:2:&"'$8&$2/336%!':/"$&'$%&$5/8)%&$8&$%!$

?/"2':/"$8&$2/763&"2&,$ I!03̀#$%&#$36#)%'!'#$/('&")#.$%&#$4)!'3&$56'7/8&#$03/0/#6&#$#I!1̀3&"'$

&??:2!2&#$8!"#$%I&#':5!':/"$8)$#:;"!%$3&#0:3!'/:3&$=$0!3':3$8)$#:;"!%$]Ĉ ,$$
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"

#$%&'()*+,+-+./%012*+34+2'5/%0+6#7+*(+34+2'5/%0+

)*2&')%(8')*+*/+94*+3:4/*+;0%22'<';%('8/+-+.&&0';%('8/+=+0%+

>'8?@()'*+

+

,ABA+C/()834;('8/+

DEFGHIJKLMHNFNOLFPEFLNQRSIPITHNFPEFUPVOFVLHPHOKNFWESOFPEFOKQVMHLKFWXHSYIMJELHISZF[PPNFNOLF

VLHPHOKNFWESOFLIVLNOFPNOFEQLH\HLKOFRVJEHSNOZF]V̂IVMWXRVH_FUPVOHNVMOFLNQRSH̀VNOFWNF

GHIJKLMHNFISLFKLKFWK\NPIUUKNOFNLFISLFUMIV\KFPNVMOFNYYHQEQHLKOZFaRÈVNFLNQRSH̀VNFNOLF

YHEGPNFWESOFVSFWIJEHSNFOUKQHYH̀VN_FNSFUPVOFQRÈVNFLNQRSH̀VNFUIOObWNFQNOFNMMNVMOFNLF

OISFUIVMQNSLETNFWXNYYHQEQHLKZFF

DEFGHIJKLMHNFNOLFVSNFLNQRSIPITHNFKJNMTNSLNFUIVMFPXEVLRNSLHYHQELHISFIVFPXHWNSLHYHQELHISF

WXHSWH\HWVOZF]YHSFWK\EPVNMFPNOFOcOLbJNOFGHIJKLMH̀VNO_FSIVOFE\ISOFGNOIHSFWNFOVH\MNFPNOF

KLEUNOFOVH\ESLNOdF

efPXK\EPVELHISFWNFUNMYIMJESQNFgFF

efPXK\EPVELHISFWNFPEF̀VEPHLKFWNOFWISSKNOFGHIJKLMH̀VNOFgFF

efPXK\EPVELHISFOKQVMHLEHMNFgFF

efNLFPXK\EPVELHISFWXVOETNZF

DX[ahFMNUMKONSLNFPXEQLH\HLKFKPNQLMH̀VNFWVFQiVMZFjPVOHNVMOFOHTSEVkFETHOONSLFOVMFPNF

OHTSEPF[ahFlFOE\IHMFdF

efDX[PNQLMIJcITMEJJNFm[nhoFgF

efDX[PNQLMINSQKUREPITMEJJNFm[[hoFgF

ef[LFOVMLIVLFPEFMNOUHMELHISZF

DEFMNOUHMELHISFNOLFPNFJIV\NJNSLFJKQESH̀VNFWNOFUIVJISOFQEVOKFUEMFPNFWHEURMETJNZF

aNOFJIV\NJNSLOFQEVONSLFVSFQRESTNJNSLFWNFUMNOOHISFWESOFPNFLRIMEkF̀VHFONMEFEUNMpVF

WESOFPNFOHTSEPF[ahZFF

DXKPNQLMIQEMWHITMEJJNFEFYEHLFPXIĜNLFWNFUPVOHNVMOFLME\EVkFWNFMNQRNMQRNFNSLMESLFWESOFPNF

QEWMNFWNFPXHWNSLHYHQELHISFNLFPXEVLRNSLHYHQELHISFWNOFHSWH\HWVOFmaIVLHSRIFNLFEPZ_FqrstFgF

uNPTEQNJFNLFEPZ_FqrsvoZF

F
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"#$%&'(&')#*+,-(.&/$&#012-+,)3(&*2/-&0#&'2$'(*,+2$&45/$&%6%,73(&45#/,)($,+8+'#,+2$&

9#%:&%/-&0(%&*#-#37,-(%&4/&%+1$#0&;<=&(,&4/&%+1$#0&-(%*+-#,2+-(&4:-+>:&4/&%+1$#0&;<=&

%(-#&*-:%($,:?&@5#>#$,#1(&4(&0#&3:,)24(&*-2*2%:(&(%,&45(A,-#+-(&0(%&+$82-3#,+2$%&B&

*#-,+-&45/$&%(/0&%+1$#0?&C/-&0#&&8+1/-(&D?E.&2$&,-2/>(&/$&#*(-F/&45/$&%+1$#0&;<=&

%+3/0,#$:3($,&($-(1+%,-:&#>('&/$&%+1$#0&-(%*+-#,2+-(?&

G$&1-2/*(&4(&HI&+$4+>+4/%&#&:,:&/,+0+%:&*2/-&:>#0/(-&0#&*(-82-3#$'(&4(&0J#012-+,)3(&

*-2*2%:?&K2/%&0(%&($-(1+%,-(3($,%&%2$,&29,($/%&#/*-7%&4(&>202$,#+-(%&#6#$,&4(%&L1(%&

(,&4(%&%(A(%&4+88:-($,%.&MH&N(/$(%&OEPQHE&#$%R.&S&#4/0,(%&OSTQSU&#$%R&(,&H&($8#$,%&OTQEM&

#$%R?&@(%&%+1$#/A&;<=&%2$,&29,($/%&B&*#-,+-&4J:0(',-24(%&#**0+V/:(%&#/&9-#%&(,&B&0#&

N#39(?&@#&'#-,(&45#'V/+%+,+2$&V/+&$2/%&#&*(-3+%&4(&8#+-(&05($%(390(&4(%&

($-(1+%,-(3($,%&#&:,:&4:'-+,(%&($&4:,#+0&02-%&4/&')#*+,-(&WW?&&

&
&

X+1/-(&D?EY&;A(3*0(&45/$&%+1$#0&;<=&(,&%+1$#0&-(%*+-#,2+-(&#>('&0(%&$2,#,+2$%&

%,#$4#-4%?&&

&

Z[\[]̂_̀]a_bc]defghfdij_̀]klid_̀]a_]ji]mfnoklefpb_]qrnsio_a]tj]um_av]\wxxy]

z2/-&(A,-#+-(&4(%&+$82-3#,+2$%&>#0#90(%&4#$%&/$(&9#%(&4(&42$$:(%.&+0&8#/,&%/+>-(&0(%&

:,#*(%&%/+>#$,(%&Y&@#&*)#%(&($-{0(3($,&(,&0#&*)#%(&>:-+8+'#,+2$&

Z[\[i[]̂i]dsì_]_ge|j_o_gl]]

@5($-{0(3($,&(%,&0#&*-(3+7-(&*)#%(&4(&,2/,&%6%,73(&9+23:,-+V/(?&W0&%5#1+,&4(&05:,#*(&

*($4#$,&0#V/(00(&/$&/,+0+%#,(/-&(%,&($-(1+%,-:&4#$%&0(&%6%,73(&*2/-&0#&*-(3+7-(&82+%?&

;00(&(%,&'233/$(&B&0#&>:-+8+'#,+2$&(,&05+4($,+8+'#,+2$?&&
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"#$%&$'()*#$+,)#-#$'.()&(/&+&/'0+12'134#(516-0'+134#(#2'(-#24+0#(#$(4'1)12&$'(4$(

/&7'#4+(516-0'+134#(&81$(%*#9'+&1+#(4$#(+#7+02#$'&'16$($4-0+134#:(;#''#(

+#7+02#$'&'16$(#2'(#$241'#(+0%41'#.(#$(4'1)12&$'(4$(&)<6+1'=-#(%*#9'+&/'16$(51#$(%081$1.(

&81$(%#(+0%41+#()&(34&$'1'0(%#(%6$$0#2(>(2'6/?#+(764+(&1$21(8&/1)1'#+()&(@0+181/&'16$(#'(

)*1%#$'181/&'16$:((

ABCBDBEFGEHIJKLKMGNKOPE

Q&(@0+181/&'16$(%*1%#$'1'0(/6$212'#(>(/6$'+,)#+(21()*1$%1@1%4(4'1)12&$'()#(2R2'S-#(#2'(51#$(

)&(7#+26$$#(34*1)(7+0'#$%(T'+#:(Q#(2R2'S-#(/6-7&+#()*1$86+-&'16$(516-0'+134#(&/3412#(

&@#/()#(-6%S)#(516-0'+134#(/6++#276$%&$'(2'6/?0(%&$2()&(5&2#(%#(%6$$0#2.(6$(7&+)#(%#(

'#2'(UVU:(W&$2(/#(/&2.()#(2R2'S-#(+#$@61#(4$134#-#$'(4$#(%0/1216$(51$&1+#(X641(64($6$Y(

764@&$'(T'+#(76$%0+0#:(Q#(7+6/#2242(%#(@0+181/&'16$(7#4'(T'+#(86+-&)120(/6--#(241'(V(

Z61'()#(@#/'#4+(%*#$'+0#([\]%081$122&$'()#2(/&+&/'0+12'134#2(516-0'+134#2(%#(

)*4'1)12&'#4+(\]#9'+&1'#2(7&+()#(2R2'S-#.(#'(̂\]26$(-6%S)#(516-0'+134#(2'6/?0(%&$2()&(

5&2#(%#(%6$$0#2.()#(2R2'S-#(+#'64+$#(4$#(@&)#4+(566)0#$$#(241'#(&4(/&)/4)(%#()&(

86$/'16$(_]%081$1#(7&+(V(

àbcdecfgh
ijklmmmmmmnlmmmmmmoabcdecfpq
k̀rsmmmmmmmmmmmmmmmmmmmmmmnltut

vmmmmmmmmmmmmmmmawxyf(

ABzBE{|}MJK~NKOPE�|E�GE�IN�O�|E�NK�K}I|E

Q#(2/=0-&(5)6/(%#()&(81<4+#(�:�(+#7+02#$'#()#2(0'&7#2(%#()&(-0'=6%#(7+67620#:(

(

(

(

(

(

(

(

(

(

�1<4+#(�:�(V(Z/=0-&(5)6/(%#2/+17'18(%#()&(-0'=6%#(7+67620#(

(

(

�

�#/6$2'+4/'16$(%4(
21<$&)(+#271+&'61+#(>(
7&+'1+(%4(21<$&)(�;�(

(

Q#(21<$&)(�;�(

W0'#/'16$(%#2(
7&+&-S'+#2(%4(
21<$&)(�;�(

�4'=#$'181/&'16$(
;6$2'+4/'16$(%#2(
7&+&-S'+#2(7#+'1$#$'2(

�77+#$'122&<#(

#'(/)&22181/&'16$(
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"#$#%#&'()*+,-./)-0*+&1/&,02+34&.(,50.3-*0.(&6&53.-0.&1/&,02+34&789&

:;<=>?@ABC=D?CE@A<FD<BEGA;H<=>BIE=;C@E=><>BC<J;EC><K<I;=CE=<FD<BEGA;H<B>H@A<H>B<LC;I>B<

FL?=EC>B<H@=B<FD<?M;IEC=><NOP<

"#$#Q#&7R-.3)-0*+&1(,&53.3ST-.(,&1/&,02+34&789&(-&1/&,02+34&.(,50.3-*0.(&

UI=VB<;W@E=<FLC>?CL<H>B<I;=;XVC=>B<FD<BEGA;H<YZ[<>C<FD<BEGA;H<=>BIE=;C@E=><FL=EWL<FD<

BEGA;H<YZ[\<@A<W;<I=@?LF>=<K<?=L>=<H;<];B><F><F@AAL>B<F>B<I;=;XVC=>B<I>=CEA>ACB<

D̂_@A<W;<DCEHEB>=<F;AB<H_LC;I><F><H;<?H;BBEJE?;CE@AP<Z>B<I;=;XVC=>B<B@AC<=>I=LB>ACLB<BD=<

H;<JEGD=><OP̀<;EABE<̂D><BD=<H><C;]H>;D<OPaP<

<<

<

<

<

<

<

<

<

<

<

<

<

<

bEGD=><OP̀<c<:>B<FEJJL=>ACB<I;=;XVC=>B<>dC=;ECB<FD<BEGA;H<YZ[<>C<FD<BEGA;H<=>BIE=;C@E=><

FL=EWL<FD<BEGA;H<YZ[<e;f<:><BEGA;H<YZ[<e]f<:><BEGA;H<=>BIE=;C@E=><FL=EWL<FD<BEGA;H<

YZ[P<

&

&

ghi�

ghj�

ghklm�

n<

hjo�

hjp�

hio�hip�
hm�

hk�

nq<

nrs<

tn<

s<

u<

q<

r<

t<

:EGA><EB@LH>?C=ÊD><

gklm�

vwx�

vyx�
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"

#$%&'()*&+(, #-%./&0*&+(,
120&., 3405&*67-,7-,58+(7-,1,
920&., 3405&*67-,7-,58+(7-,9,
:20&., 3405&*67-,7-,58+(7-,:,
;20&., 3405&*67-,7-,58+(7-,;,
<20&., 3405&*67-,7-,58+(7-,<,
11, =(*-/>)55-,-(*/-,7-6?,+(7-%,1,%6..-%%&>-%,
99, =(*-/>)55-,-(*/-,7-6?,+(7-%,9,%6..-%%&>-%,,
::, =(*-/>)55-,-(*/-,7-6?,.+405-?-%,9:;,%6..-%%&>-%,
;;, =(*-/>)55-,-(*/-,7-6?,+(7-%,;,%6..-%%&>-%,,
<<, =(*-/>)55-,-(*/-,7-6?,+(7-%,<,%6..-%%&>-%,,
19, =(*-/>)55-,-(*/-,5-,0&.,1,-*,5-,7$@6*,76,.+405-?-,9:;,
1:, =(*-/>)55-,-(*/-,5-,0&.,1,-*,5-,0&.,:,
1;, =(*-/>)55-,-(*/-,5-,0&.,1,-*,5),A&(,76,.+405-?-,9:;,
1<, =(*-/>)55-,-(*/-,5-,0&.,1,-*,5-,0&.,<,
9:, =(*-/>)55-,-(*/-,5-,7$@6*,76,.+405-?-,9:;,-*,5-,0&.,:,
9;, =(*-/>)55-,-(*/-,5),A&(,-*,5-,7$@6*,76,.+405-?-,9:;,
9<, =(*-/>)55-,-(*/-,5-,7$@6*,76,.+405-?-,9:;,-*,5-,0&.,<,
:;, =(*-/>)55-,-(*/-,5-,0&.,:,-*,5),A&(,76,.+405-?-,9:;,
:<, =(*-/>)55-,-(*/-,5-,0&.,:,-*,5-,0&.,<,
;<, =(*-/>)55-,-(*/-,5),A&(,76,.+405-?-,9:;,.+405-?-,-*,5-,0&.,<,

::,/)*&+,
BBCDEFGHBBIJBBK,

LM,::;,-%*,58&(*-/>)55-,-(*/-,5-,0&.,:,.+6/)(*,-*,5-,0&.,:,%6&>)(*,
::0,-%*,58&(*-/>)55-,-(*/-,5-,0&.,:,.+6/)(*,-*,5-,0&.,:,0/$.$7-(*,

N9:;, N(-/'&-,76,.+405-?-,9:;,
N:9:;, N(-/'&-,76,%&'()5,/-%0&/)*+&/-,.+//-%0+(7)(*,)6,.+405-?-,9:;,,
N:1, N(-/'&-,76,%&'()5,/-%0&/)*+&/-,.+//-%0+(7)(*,O,58+(7-,1,
N:<, N(-/'&-,76,%&'()5,/-%0&/)*+&/-,.+//-%0+(7)(*,O,58+(7-,<,
"

<)@5-)6,PQR,S,T-%,7&AA$/-(*%,0)/)4U*/-%,-?*/)&*%,76,%&'()5,NVW,-*,76,%&'()5,

/-%0&/)*+&/-,X6&,%-/+(*,6*&5&%$%,.+44-,0)/)4U*/-%,78-(*/$-%,76,.5)%%&A&-6/Q,

"

YZ[Z[Z"\]̂_̀a"b_acdb̀e"fdac"è"gè̂ ĥihg̀jhdb"

T-,/$%-)6,(-6/+()5,)/*&A&.&-5,k:l3m,-%*,6(,4+7U5-,&(A+/4)*&X6-,&(%0&/$,76,

A+(.*&+((-4-(*,76,.-/>-)6,n64)&(,)>-.,%+(,+/')(&%)*&+(,7-%,(-6/+(-%,-*,7-%,

0/+.-%%6%,7$.&%&+((-5%,k1)(7o),-*,)5Qp,RqqrmQ,T-,:l3,s)00/-(7t,-(,)7)0*)(*,5-%,

.+((-?&+(%,-(*/-,%-%,(-6/+(-%,7-,.)5.65,0+6/,A)&/-,.+//-%0+(7/-,5-%,.+4@&()&%+(%,

-(*/$-2%+/*&-Q,T-,0-/.-0*/+(,465*&2.+6.n-%,kuT1m,kT&004)((p,Rqvwm,-%*,5x)/.n&*-.*6/-,
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"#$%&'()#$*(#%+*),$,($-,#'$.+#%)//(*0$#01,1'&$")*'$,($0%)10(/(*0$"#$'12*),$31+/&"1.),$

45(*),1$6("7)8("$(0$),9:$;<=>$4;?$@$61,,(%$(0$),9:$=AA;?9$

B('$%&'()#C$"($*(#%+*('$)%01D1.1(,'$+*0$"(#C$-8)'('$"1DD&%(*0('E$#*($-8)'($

"F)--%(*01'')2($(0$#*($-8)'($"($0('09$B)$-8)'($"F)--%(*01'')2($(DD(.0#($#*($/1'($G$7+#%$

10&%)01H($"('$-+1"'$'I*)-01J#('$'#%$,F),2+%108/($"($%&0%+K-%+-)2)01+*$"F(%%(#%9$B)$-8)'($

"F('')1$.),.#,($,('$H),(#%'$"F).01H)01+*$"('$*(#%+*('$"($,)$.+#.8($"($'+%01($(*$D+*.01+*$

"('$H),(#%'$-+*"&%&('$4B1--/)**:$=ALM$@$61%)$(09:$=AAA?9$

ND1*$"F#01,1'(%$,($6BO$4-(%.(-0%+*$/#,01.+#.8('?$-+#%$,F)#08(*01D1.)01+*$3)'&($'#%$,($

'12*),$PQR$(0$,('$-)%)/S0%('$"($%('-1%)01+*$"&%1H&'$"($,FPQR:$1,$('0$1/-+%0)*0$"($

'-&.1D1(%$,)$D+*.01+*$"F).01H)01+*$")*'$,('$#*10&'$.).8&(':$,($*+/3%($"($*(#%+*('$")*'$

,)$.+#.8($.).8&($(0$,($.%10S%($"F)--%(*01'')2($"F#*$6BO$45(*),1$6("7)8("$(0$),9:$;<=>$

4;?$@$T)/(%$(0$),9:$;<=>?9$B($0)3,()#$U9;$/+*0%($,('$.+/-)%)1'+*'$"F&-+J#('$

"F)--%(*01'')2($-+#%$,('$"1DD&%(*0('$6BO$#01,1'&('9$

$

VWXYZ[\]̂
_̀abX̂
cdeW[̂

fghŴ
cdeW[̂
î

fghŴ
cdeW[̂
ĵ

kbXabX̂
cdeW[̂

W[[Z[̂
lb̀mXgZ̀^
nghŴ
cdeW[̂

lb̀mXgZ̀^
ZbXabX̂
cdeW[̂

oaZmn̂Zp̂
cWd[̀g̀q̂

VWXYZ[\î ;<$ ;r$ =;$ s$ =(K=<$ t)*'12$ t)*'12$ =L'$
VWXYZ[\ĵ ;<$ =M$ =>$ s$ =(K=>$ t)*'12$ O#%(,1*$ ;>'$
VWXYZ[\û ;<$ =<$ v$ s$ =(Kv$ ,+2'12$ O#%(,1*$ =s'$

t)3,()#$U9;$E$Q+/-)%)1'+*'$"F&-+J#('$"F)--%(*01'')2($-+#%$,('$"1DD&%(*0('$6BO$

#01,1'&('9̂

wxuxyx̂zcqZ[gXn{W�h|daa[ẀXg]]dqW
�}W~Ẁ�W[q��d[�bd[hX�

�)*'$*+0%($0%)H)1,:$#*$),2+%108/($"($B(H(*3(%2K6)%J#)%"0$/+"1D1&$-+#%$

,F)--%(*01'')2($"('$%&'()#C$*(#%+*)#C$6BO$('0$#01,1'&9$�,$.+*H1(*0$G$,)$D+%/)01+*$"($

-(010'$(0$/+I(*'$-%+3,S/('9$P*$+#0%(:$1,$('0$%)-1"($(0$)$#*($.+*H(%2(*.($'0)3,(9$

BF),2+%108/($"($B(H(*3(%2K6)%J#)%"0$('0$1*0%+"#10$-)%$"(#C$-)%01('E$Q),.#,$"($,)$

/)0%1.($7).+31(**($(0$.+*.(-01+*$"#$-%+.(''#'$"($D+%/)01+*$4-+#%$-,#'$"($"&0)1,':$H+1%$

,)$%&D&%(*.($4�1,)/+�'�1$(0$),9?9$

^

^
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./0123455426578492:4121;<0/7=2>?@275;:;1612AB7C2:D/75E405;F;3/5;B02B0526562BG540712842

HB:B05/;C412/H432841217I45128428;FF6C40512J<41245214=41240275;:;1/0527023;C37;52

6:435CB0;K7428;C4354L40523B0043562M2:D;08;H;87N2O02<CB7A42842PQ2;08;H;8712/2656275;:;162

AB7C26H/:74C2:/2A4CFBCL/0342842:D/:<BC;5EL42ACBAB16N2RCB;12/3K7;1;5;B012B0526562

C6/:;16412AB7C23E/K742;08;H;87N2?4:/20B7128B00427025B5/:2842SQ21;<0/7=92H;0<521;<0/7=2

1B05275;:;1612AB7C2:D/AAC405;11/<42452:42C41542AB7C2:4125415123BLL42L405;B00628/012:42

5/G:4/72TNPN&&

&

2 O5;:;162AB7C2
:U/AAC405;11/<42

V4=42 W<42 X/:/8;42 YGCN2842
1;<0/7=2

Z08;H;872[2 \7;� ]BLL42 _̂2 Y2 P2
Z08;H;872̂2 \7;� ]BLL42 _̂2 Y� P2
Z08;H;872P2 \7;� 4̀LL42 â2 Y� P�
Z08;H;872a2 \7;� ]BLL42 b̂2 Y� P�
Z08;H;872_2 \7;� ]BLL42 P̂2 Y� P�
Z08;H;872b2 \7;� 4̀LL42 _̂2 Y� P�
Z08;H;872c2 \7;� >0F/052 [̂2 Y2 P�
Z08;H;872d2 \7;� 4̀LL42 [̂2 >VT2 P�
Z08;H;872S2 \7;� ]BLL42 â2 Y2 P�
Z08;H;872[Q2 \7;� 4̀LL42 _̂2 Y2 P�
Z08;H;872[[2 \7;� >0F/052 [Q2 Y2 P�
Z08;H;872[̂2 \7;� ]BLL42 PQ2 >VT2 P�
Z08;H;872[P2 \7;� 4̀LL42 b̂2 Y2 P�
Z08;H;872[a2 \7;� ]BLL42 â2 We2 P�
Z08;H;872[_2 \7;� ]BLL42 P[2 Y2 P�
Z08;H;872[b2 \7;� ]BLL42 a_2 Y2 P�
Z08;H;872[c2 \7;� 4̀LL42 ab2 TV.2 P�
Z08;H;872[d2 \7;� ]BLL42 ac2 TV.2 P�
Z08;H;872[S2 \7;� 4̀LL42 ac2 Y2 P�
Z08;H;872̂Q2 \7;2 4̀LL42 â2 Y2 P�
Z08;H;872̂[2 YB02 ]BLL42 _̂2 Y2 P�
Z08;H;872̂̂ 2 YB02 >0F/052 _2 Y2 P�
Z08;H;872̂P2 YB02 ]BLL42 _̂2 ?Xe2 P�
Z08;H;872̂a2 YB02 4̀LL42 â2 Y2 P�
Z08;H;872̂_2 YB02 4̀LL42 _̂2 Y2 P�
Z08;H;872̂b2 YB02 4̀LL42 â2 We2 P�
Z08;H;872̂c2 YB02 ]BLL42 [̂2 Y2 P�
Z08;H;872̂d2 YB02 >0F/052 Q̂2 Y2 P�
Z08;H;872̂S2 YB02 ]BLL42 [S2 Y2 P�
Z08;H;872PQ2 YB02 ]BLL42 â2 Y2 P�

&

R/G:4/72TNP2f2g4128;FF6C405121;<0/7=2>?@275;:;1612402/AAC405;11/<424524025415N2hf2

0BCL/:i2jk"f2AC4L/57C42H405C;37:/Ci2lm'f23/C8;BLnBA/5E;41i2"kof2H405C;37:/C2

14A5/:284F435i2p'f2WA04/N2
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,-./012/034-546772/0/-890:;4<9/028028=<4-88272890>6916?0/-./016031692

@289<.70AB0@C0DEFB0GHIF0J0G-0KL>MN0L34O/0

PCG0290Q.0/<5861042/3<469-<42

;4::206R<80Q201S.9<1</240Q68/01S615-4<9T720QS6334289<//6520Q20U2=28?245

R<5.420VNJ034:/2892F03640120;W;120QX6334289<//6

3247</0QX-?928<4016072<112.420324R-4768;20QS6334289<//652N

0

0

Y<5.420VNJ0Z0@24R-4768;20Q.0;16//<R<2.40.9<1</:

0

[820=:4<R<;69<-80Q2/036467O942/0Q20324R-4768;20Q.0/W/9O720290Q.096.\0Q20

42;-886<//68;203-.40;T6].204:/26.02/9034:/289:20Q68/012096?126.0

-?928./0364012/0Q<RR:4289/04:/26.\034-3-/:/0/-89094O/0/69</R6</689/N0P803649<;.1<240Q68/0

120/2;-8Q04:/26.0D829̂-4_0EM0-̀0-808-920.80?-8096.\0Q2042;-886<//68;20Q20aBFbc06=2;0

Ddeffghijklmenfgo

p̀Z0

YKKZ0,6.\0Q20R6.\042q29/0D

YLKZ0,6.\0Q20R6.//2/06;;23969<-8/0D

YrAKZ0,6.\0Q20R6.\s8:569<R0QX<Q289<R<;69<-80D

0
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����
��������t�
��u��vw����

xx�

��� !"#$%$!�&$�'(!)"!!(*+�

,-./012/034-546772/0/-890:;4<9/028028=<4-88272890>6916?0/-./016031692

@289<.70AB0@C0DEFB0GHIF0J0G-0KL>MN0L34O/01S2\946;9<-80Q2/036467O942/0Q.0/<58610

PCG0290Q.0/<5861042/3<469-<420Q:4<=:0Q.0/<58610PCGF0.8207694<;20QS6334289<//6520/2460

;4::206R<80Q201S.9<1</240Q68/01S615-4<9T720QS6334289<//6520Q20U2=28?245

34:/2892F03640120;W;120QX6334289<//652F01208-7?420QX:3-].2/0].<08-./060

3247</0QX-?928<4016072<112.420324R-4768;20QS6334289<//652N0

Z0@24R-4768;20Q.0;16//<R<2.40.9<1</:0

[820=:4<R<;69<-80Q2/036467O942/0Q20324R-4768;20Q.0/W/9O720290Q.096.\0Q20

42;-886<//68;203-.40;T6].204:/26.02/9034:/289:20Q68/012096?126.0VNJN0U2/04:/.1969/0

-?928./0364012/0Q<RR:4289/04:/26.\034-3-/:/0/-89094O/0/69</R6</689/N0P803649<;.1<240Q68/0

4:/26.0D829̂-4_0EM0-̀0-808-920.80?-8096.\0Q2042;-886<//68;20Q20aBFbc06=2;0

oiyzlme{|fgkiyylMN0

YKKZ0,6.\0Q20R6.\042q29/0D}~���������������~��M000

YLKZ0,6.\0Q20R6.//2/06;;23969<-8/0D}~����~�����~�����~��M0

9<R0QX<Q289<R<;69<-80D}~�������~�����������}��~����
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��u��vw�����

,-./012/034-546772/0/-890:;4<9/028028=<4-88272890>6916?0/-./016031692sR-4720

1S2\946;9<-80Q2/036467O942/0Q.0/<58610

F0.8207694<;20QS6334289<//6520/2460

;4::206R<80Q201S.9<1</240Q68/01S615-4<9T720QS6334289<//6520Q20U2=28?245s>64].64Q9N0U60

52F01208-7?420QX:3-].2/0].<08-./060

0

[820=:4<R<;69<-80Q2/036467O942/0Q20324R-4768;20Q.0/W/9O720290Q.096.\0Q20

JN0U2/04:/.1969/0

-?928./0364012/0Q<RR:4289/04:/26.\034-3-/:/0/-89094O/0/69</R6</689/N0P803649<;.1<240Q68/0

4:/26.0D829̂-4_0EM0-̀0-808-920.80?-8096.\0Q2042;-886<//68;20Q20aBFbc06=2;0

���~�����������}��~������������~��M0
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"#$%&'($)#$*&'($+#,#%-$./012345363789:;45083<4=>>?$$#-%$@&$A+BAB+%CBD$)#-$%+&D-&E%CBD-$

)#-$'%C@C-&%#'+-$@FGC%CH#-$+#,#%F#-$A&+$#++#'+I$J#-$%+&D-&E%CBD-$-BD%$+#,#%F#-K$A&+$

@L&@GB+C%MH#$)#$EB++#-ABD)&DE#K$#D$+&C-BD$)#$DBDNEB++#-ABD)&DE#$O$%B+%$&CD-C$P'#$

E#'($+#,#%F#-$#D$+&C-BD$)L'D$FEM#E$O$@L&EP'C-C%CBDI$"#$%&'($)#$*&'($+#,#%-$.QRR?$#-%$

E&@E'@F$A&+$.SBM&H#)$T@$UV#)$#%$&@IK$WXYW?Z$

[\\]̂_̀ [abc[de\]̂_f]gh[ab_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii]jkl_$

"#$%&'($)#$*&'--#-$&EE#A%&%CBD-$./012340773m80;7345083<4=n>?$#-%$@&$A+BAB+%CBD$)#-$

%+&D-&E%CBD-$)#-$CHAB-%#'+-$&EE#A%F#-$A&+$#++#'+I$o@$#-%$E&@E'@F$A&+$Z$

[b\]̂_̀ [e\]̂_]gh[ab_iiiiiiiiiiiiiiiiiiiiiiii]jkp_$

"#$%&'($)#$*&'(NDFG&%C*$)LC)#D%C*CE&%CBD$./0123q;3r089s349t3;89/97089:;q355:545083K$

QuoR?$#-%$@&$A+BAB+%CBD$)#$%+&D-&E%CBD-$)LC)#D%C*CE&%CBDK$A&+$)#-$'%C@C-&%#'+-$#D+v@F-$

)&D-$@#$-w-%xH#K$AB'+$@#-P'#@-$@LC)#D%C*C&D%$)#$@L'%C@C-&%#'+$D#$*CG'+#$A&-$)&D-$@&$@C-%#$

)#-$C)#D%C*C&D%-$+#%B'+DF#I$o@$#-%$E&@E'@F$A&+$Z$

[dy\]̂_̀ [abc]gh[ab_f[e\]̂_iiiii]jkz_$

$$${|Z$

Q}UZ$}&'($)LFEM#E$O$@L&EP'C-C%CBD$.Q&C@'+#N%BN&EP'C+#$+&%#?$

QuSRZ$}&'($)#$*&'--#$DBDNEB++#-ABD)&DE#$.Q&@-#NDBDNH&%EM$+&%#?$

QSRZ$}&'($)#$*&'--#$EB++#-ABD)&DE#$.Q&@-#NH&%EMN+&%#?$

$

$ Q}U$ QuSR$QSR$ QRR$ QUR$ QuoR$
}&'($)#$
+#EBDD&C--&DE#$

u#%~B+�Y$XI���$ �I���$XI���$ �I���$ XI���$ �I�X�$�WI��$
u#%~B+�W$XI���$ WI��$ YI���$ �IXW�$ YI���$ WI���$��IY�$
u#%~B+��$XI�Y�$ YIYW�$�I���$ YI�W�$ �I���$ YI���$�YI��$
$

}&V@#&'$�I�Z$�F+C*CE&%CBD$)'$-w-%xH#$)#$A#+*B+H&DE#$HF%+CP'#$#%$)'$%&'($)#$
+#EBDD&C--&DE#$AB'+$EM&P'#$+F-#&'I$$$

$

$
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"#$#%&'()*+,-'(%

./01234235/67894:2;0420<;=4>>42/669<35426<;92>?/;854087@73/87<02A7<BC897D;42A/1C421;92

>4126/9/BE89412F;217G0/>2HIJ2482F;217G0/>2941679/8<7942FC97=C2F;217G0/>2HIJ2/2C8C2

69C1408C4K2LM/>G<9785B42F42L4=40A49GNO/9D;/9F82B<F7@7C26<;92>?/669408711/G42F412

9C14/;P204;9<0/;P2OLQ2/2C8C2;87>71CK2R02G9<;642F42ST270F7=7F;12/=432F4126/85<><G7412

482F412UG412F7@@C940812<082C8C2;87>71C26<;92C=/>;492>/2649@<9B/0342F42>?/>G<9785B42

69<6<1CK2L4129C1;>8/812<A840;121<08289E121/871@/71/0812482B<0894082D;42>4217G0/>2HIJ2

/70172D;42>4217G0/>2941679/8<7942FC97=C2F;217G0/>2HIJ23<01878;4082F41270F73/84;912

A7<BC897D;4126<;=/082149=7923<BB42B<V402FM/;854087@73/87<02<;2FM7F4087@73/87<02F412

70F7=7F;1K2
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� !! �!"#$ �%�&!&�'()$%'*& �+�,-&!./ �/ �,-0)1,. )' �/ �,%�* $20*%!0()�$.*�, �*3!"4 �

'%*/0%5. � !�, $�2%*%4#!* $�/.�$06)%,�7, '!*('%*/0(6*%44 �87�9:;�

�(44 �2* 40#* �&!%2 <�.) �'%*! �/-%'5.0$0!0()�/.�$06)%,�7�9�%�&!&�'()=. ;�7,, �%�

$ *>0�+�'()' >(0*�.) �?%$ �/ �/())& $�4&/0'%, �/ �$06)%.@�)(*4%.@� !�2%!"(,(605. $;�

A $�/011&* )!$�$06)%.@� )* 60$!*&$�%0)$0�5. �/-%.!* $�$06)%.@�!&,&'"%*6&$�6*%!.0! 4 )!�

/ �$0! �B"3$0() !�()!�&!&�.!0,0$&$�2(.*�! $! *�, $�/011&* )!$�%,6(*0!"4 $�/&> ,(22&$�/%)$�

, �'%/* �/ �' !! �!"#$ ;��

A%�/ .@0#4 �&!%2 �/ �)(!* �!*%>%0,�)(.$�%�%4 )&�+�1%0* �.) �%)%,3$ �$04.,!%)& �/.�

$06)%,�7�9� !�/.�$06)%,�* $20*%!(0* �%10)�/ �!*(.> *�,-0)! *%'!0()� )!* �, $�/ .@�

$06)%.@� )�5. $!0();�

C(.$�%>()$�2.�/&/.0* �/ �)($�*&$.,!%!$�5.-0,� @0$! �.) �1(*! �'(**&,%!0()� )!* �

,-&) *60 �/.�$06)%,�* $20*%!(0* � !�,-&) *60 �/.�'(42, @ �DEF;�� �4G4 �'()$!%!�

$-%22,05. � )!* �,-&) *60 �/.�$06)%,�* $20*%!(0* � !�,%�>%*0%?0,0!&�/.�*3!"4 �'%*/0%5. ;��

A%�1(*! �* ,%!0()� @0$!%)! � )!* �, $�/ .@�$06)%.@� )�5. $!0()�8$06)%,�* $20*%!(0* � !�, �

$06)%,�7�9:�2 .!�)(.$�%0/ *�+�&,%?(* *�.)�%,6(*0!"4 �/ �',%$$010'%!0()�10%?, ;�A �

)(4?* �/ �',%$$ $�5.-()�2 .!�(?! )0*� $!�/ �!*(0$<�+�$%>(0*�H�.)�'%$�)(*4%,<�.)�*3!"4 �

'%*/0%5. �%)(*4%,�'%.$&�2%*�.) �4%,%/0 �'%*/0%5. � !�.) �%*3!"40 �'%*/0%5. �'%.$& �

2%*�,%�* $20*%!0()�$.0! �+�.) �2* $$0()�!"(*%'05. ;�

A $�*&$.,!%!$�(?! ).$�>()!�$%)$�/(.! �$ *>0*�+�%0/ *�, �'%*/0(,(6. �/%)$�$()�/0%6)($!0';�

7,, �2 .!�%.$$0�G!* �.!0,0$& �2(.*�%0/ *�+�/&! *40) *�,%�2*&$ )' �/-.) �%2)& �/.�

$(44 0,� !�/ �/&! '! *�, $�!*(.?, $�/%)$�, �$06)%,�7�9�'%.$&$�2%*�, �$06)%,�* $20*%!(0* �

$%)$�, $�'()$0/&* *�'(44 �&!%)!�/ $�2%!"(,(60 $�'%*/0%5. $;�

A-&!%2 �$.0>%)! �/ �)(!* �!*%>%0,�'()$0$!%0!�+�!*(.> *�.)�%,6(*0!"4 �2 *1(*4%)!�2(.*�

 @!*%0* �, �$06)%,�* $20*%!(0* �/.�$06)%,�7�9;�A-0)!&*G!�/ �' !! �4&!"(/ � $!�/ �2(.>(0*�

%''&/ *�%.@�0)1(*4%!0()$�'%*/0(I* $20*%!(0* $� )�.!0,0$%)!�.)�$ .,�$06)%,;�
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���������������������������� �!!���"#�$�%�������#�#�%# �!�&&#������ ���%'���("���!��

�()��!����&(����(���*�&���(��%���()��!�+,-.�/���%����&��"(0����"#�$�%������������

� ����"(�������1� ��������2��#�������!'���!3���%���(���� �!!���%���()��!�+,-��(��(�

��������!'#���)(��%����"&!����456.�/�����(�(0"��"#�$�%��&��&��#����(!(���!7��%�!�����

�$�&����"��(��(��&�������("���!���()��!����&(����(��.�/������(���()��������&(����(����

%#�( #��%���()��!�+,-�����#�#��%%(�(���#��&�����2���(��!���()��!�+�5�8(��!.��'�&�0��

!����#��!������2�������!����������"#�$�%���&��&��#����'� 0������88(�����.�

/'����"2!��%����#��!������2�������(��(�����!���"#�$�%���%# �!�&&#������������#�#�

��(!��&��������� �(������3��0"��%'���$���(8(���(���2��#�����!���&���"0�����%���()��!�

+,-����%���()��!����&(����(���%#�( #�%���()��!�+,-.�/'� ����)��%��!��"#�$�%��
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