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4M&CF>=I&!5FDD)$/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!L!J!

[$&A)C&!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!S!J!

NGX!P*>$#+FC>=#*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!O!J!

NGN!B#>=I)>=#*!A#$!>-&!'&,&C>=#*!#A!>#@=C!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!O!J!

NGL!7&A=*=>=#*!#A!>-&!#AA'-#$&!=*+F'>$/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!\!J!

NGS![$#K,&D'!>#!K&!)++$&''&+!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!\!J!

NGZ!5C#@&!)*+!,=D=>)>=#*'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!]!J!

NG^!1F>,=*&!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!NX!J!

LGX!_)@=>),!'>$FC>F$&!=*!@&$A&C>!C)@=>),!D)$0&>'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!NN!J!

LGN!B=,,&$!)*+!B#+=%,=)*=!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!NN!J!

LGNGN!<-&!)''FD@>=#*'!#A!B=,,&$!)*+!B#+=%,=)*=!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!NN!J!

LGNGL!B=,,&$!)*+!B#+=%,=)*=`'!=$$&,&I)*C&!>-&#$&D!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!NL!J!

LGNGS!B=,,&$!)*+!B#+=%,=)*=`'!'&C#*+!>-&#$&D!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!NS!J!

LGNGZ!B=,,&$!)*+!B#+=%,=)*=H!)*+!C#$@#$)>&!>)M&'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!NZ!J!

LGNG^!_$=>=C='D!#A!B=,,&$!)*+!B#+=%,=)*=`'!$&'&)$C-!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!N^!J!

SGX!_)@=>),!'>$FC>F$&!=*!=D@&$A&C>!C)@=>),!D)$0&>'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!N^!J!

SGN!6'/DD&>$=C!=*A#$D)>=#*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!Na!J!

SGNGN!B#$),!-)Q)$+!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!Na!J!

SGNGL!6+I&$'&!'&,&C>=#*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!NO!J!

SGNGS![$=*C=@),J)%&*>!>-&#$/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!N\!J!

SGNGZ!<-&!D)$0&>!>=D=*%J>-&#$/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!N]!J!

SGL!<-&!5=%*),,=*%!4AA&C>'!b!6!@$&CF$'#$!>#!>-&!@&C0=*%!#$+&$J>-&#$/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!LX!J!

SGS![&C0=*%!#$+&$J>-&#$/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!LN!J!

SGSGN![&C0=*%J#$+&$!>-&#$/!=*!>-&!#AA'-#$&!=*+F'>$/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!LL!J!

SGZ!4M@,)*)>=#*!#A!I)$=)K,&'!=*C,F+&+!=*!>-&!<$)+&J#AAJ>-&#$/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!LS!J!

SGZGN!E)*0$F@>C/!C#'>'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!LS!J!

SGZGL!<)M!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!LZ!J!

SGZGS!7&K>!>)M!'FK'=+=&'GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!La!J!

SG^!<-&!>$)+&J#AA!>-&#$/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!LO!J!

SG^GN!<$)+&J#AAJ>-&#$/!=*!>-&!#AA'-#$&!=*+F'>$/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!L]!J!

SGa!7=I=+&*+!@#,=C/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!L]!J!

SGaGN!7=I=+&*+!@#,=C/!=*!>-&!#AA'-#$&!=*+F'>$/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!SX!J!

ZGX!U-/!#AA'-#$&!=*+F'>$/!='!C)@=>),!=*>&*'=I&H!)*+!>-&=$!+=AA&$&*>!AF*+=*%!'#F$C&'!GGGGGGGGGGGGGGGGGGGGGGGG!J!SN!J!

^GX!_-#=C&!#A!I)$=)K,&'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!SS!J!
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^GN!U-/!?&!A#CF'!#*!>-&!C)@=>),!'>$FC>F$&!=*!>-&!#AA'-#$&!=*+F'>$/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!SS!J!

^GL!<-&!D#>=I)>=#*!A#$!C-#=C&!#A!I)$=)K,&'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!SZ!J!

aGX!B&>-#+#,#%/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!^N!J!

aGN!_-#=C&!#A!D&>-#+!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!^N!J!

aGL!2&%$&''=#*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!^N!J!

aGLGN!6''FD@>=#*'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!^L!J!

OGX!5@&C=A=C)>=#*!#A!+)>)!)*+!'#F$C&!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!^L!J!

OGN!<-&!#AA'-#$&!')D@,&!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!^Z!J!

OGL!<-&!$&A&$&*C&!')D@,&!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!^Z!J!

\GX!7)>)!)*),/'='!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!^^!J!

\GN!()*+,=*%!#A!>-&!&M>$&D&!#K'&$I)>=#*'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!^^!J!

\GL!7&'C$=@>=I&!'>)>='>=C'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!^O!J!

\GLGN!_#D@)$=*%!>-&!+&'C$=@>=I&!'>)>='>=C'!#A!>-&!>?#!')D@,&'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!^O!J!

\GS!2&%$&''=#*!)*),/'='!>#!)++$&''!D)=*!@$#K,&D'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!aL!J!

\GSGN!2&%$&''=#*!Nc!<-&!&*>=$&!')D@,&!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!aL!J!

\GSGL!5&@)$)>&!$&%$&''=#*'!#A!>-&!$&A&$&*C&!')D@,&!)*+!>-&!#AA'-#$&!')D@,&!GGGGGGGGGGGGGGGGGGGGGGGG!J!aa!J!

\GSGS!2&%$&''=#*!>-)>!>)0&'!=*>#!)CC#F*>!)F>#C#$$&,)>=#*!)*+!-&>&$#'C&+)'>=C=>/!GGGGGGGGGGGGGGGGGG!J!a]!J!

]GX!6,>&$*)>=I&!D&>-#+!>#!)*),/Q=*%!>-&!+)>)!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!ON!J!

]GN!R=M&+!&AA&C>'!$&%$&''=#*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!ON!J!

]GL!2)*+#D!&AA&C>'!$&%$&''=#*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!OL!J!

]GS!_-##'=*%!K&>?&&*!A=M&+!)*+!$)*+#D!&AA&C>'!$&%$&''=#*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!OL!J!

]GSGN!6*),/Q=*%!>-&!+)>)!?=>-!>-&!A=M&+!&AA&C>'!$&%$&''=#*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!OS!J!

NXGX!2&'F,>'!A$#D!>-&!D)=*!)*),/'='!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!O^!J!

NNGX!6*),/'='!>#!)*'?&$!>-&!'F@@,&D&*>)$/!@$#K,&D'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!\^!J!

NNGN!6*),/'='!#A!>-&!=D@)C>!#A!C$&+=>!C$='='!#*!>-&!C)@=>),!'>$FC>F$&!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!\^!J!

NNGL!6*),/'='!#A!-=%-,/!,&I&$)%&+!C#D@)*=&'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!\\!J!

NLGX!_#*C,F+=*%!$&D)$0'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!]L!J!

NLGN!_$=>=C='D!#A!>-='!>-&'='GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!]S!J!

NLGL!5F%%&'>=#*'!>#!AF$>-&$!'>F+=&'GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!]Z!J!

6@@&*+=C&'!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!J!]^!J!
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!Free cash flow: The amount of cash a company can pay out to investors after paying for all investments necessary for growth (Brealey, 

Myers, & Allen, 2008)!
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R)*H! <=>D)*H!h!<?=>&`'! dLXNXf! A#F*+! =*! >-&=$! $&'&)$C-! >-)>!?-&*! >)M! %)=*! A$#D! ,&I&$)%&! ='!

@#'=>=I&H! C#D@)*=&'! >&*+! >#! >=,>! >-&=$! C)@=>),! '>$FC>F$&! >#?)$+'! +&K>G! (#?&I&$H! >-&=$! >)M!

&AA&C>!='!*#>!)'!'>$#*%!)*+!@&$'F)='=I&!)'!#>-&$!=*A,F&*C&'!#*!C)@=>),!'>$FC>F$&G!!

U&! C,)=DH! )'!D&*>=#*&+! =*! >-&! C-)@>&$! $&%)$+=*%! >)MH! >-)>! >-='! =*+F'>$/!-)'! )! '=%*=A=C)*>,/!

,&''&$! >)M! KF$+&*! >-)*! >-&! $&A&$&*C&! ')D@,&G! <-='! ?=,,H! )CC#$+=*%! >#! >-&! >$)+&J#AA! >-&#$/!

=D@,/!>-)>!>-='!=*+F'>$/!'-#F,+!-)I&!,&''!+&K>!K&C)F'&!#A!=>H!),,!&,'&!&TF),G!E)'&+!#*!>-='!?&!

K&,=&I&!>-)>!>-&!#AA'-#$&!=*+F'>$/!?=,,!-)I&!)!?&)0&$!@#'=>=I&!,=*0!K&>?&&*!>)M!)*+!,&I&$)%&!

>-)*!>-&!$&A&$&*C&!')D@,&G!



J!ZN!J!

!

O$1*3+.F3/3+<&V,F3++.X&

<-&!I)$=)K,&!A#$!@$#A=>)K=,=>/! ='!+&A=*&+!)'!4EP<!+=I=+&+!K/!>#>),!)''&>'H!)*+! =>!D&)'F$&'!>-&!

$&>F$*!>-&=$!)''&>'!-)I&!%=I&*!>-&DG!<-='!C#*'>$FC>=#*!='!=*!,=*&!?=>-!>-&!'>F+/!#A!7)'0),)0='!

h!['=,,)0=!dLXX\fG!<-&!$&)'#*!A#$!F'=*%!>#>),!)''&>'!)'!>-&!+&*#D=*)>#$!='!>#!>$/!>#!C)@>F$&!>-&!

C)@=>),!=*>&*'=>/!=*!>-='!=*+F'>$/G!!

<-&!C#*'>$FC>=#*!#A!>-='!I)$=)K,&H!K)'&+!#*!>-&!C$&+=>!C$='='!=*!LXX\nLXX]!)*+!>-&!'-#$>!>=D&!

@&$=#+!?&! )*),/Q&H!D)/! %=I&! >-&! 'D),,! C#D@)*=&'! =*! >-&! ')D@,&! )K*#$D),! I),F&'! A#$! >-='!

I)$=)K,&G!<-&!$&)'#*!='!>-)>!)! ,)$%&!*&%)>=I&!4EP<!C#D@)$&+!>#!>#>),!)''&>'H!?-=C-!A#$!'D),,!

C#D@)*=&'! ='!*#>!>-)>! ,)$%&H!?=,,!%=I&!)K*#$D),!I),F&'!A#$!>-='!I)$=)K,&G!<-='!D)/!+=,F>&!>-&!

I),F&! #A! >-&! I)$=)K,&G! (#?&I&$H! >-&! >#>),! *FDK&$! #A! #K'&$I)>=#*'! ?=>-! >-='! @$#K,&D!

$&@$&'&*>'!)@@$#M=D)>&,/!O!l!#A!>-&!>#>),!')D@,&G!U&!-)I&!>-&$&A#$&!+&C=+&+!>#!=*C,F+&!>-&!

I)$=)K,&!)'!=>!='H!KF>!-)I&!>#!K&!C)$&AF,!?-&*!=*>&$@$&>=*%!>-&!$&'F,>'G!!

<-&!C#*'>$FC>=#*!#A!>-='!I)$=)K,&c!

! " !

<-&!@&C0=*%J#$+&$!>-&#$/!@$&+=C>'!>-)>!C#D@)*=&'!A=$'>!?)*>!>#!F'&!$&>)=*&+!&)$*=*%'!K&A#$&!

>F$*=*%!>#!&M>&$*),!'#F$C&'!#A!C)@=>),G!<-='!>#!')/!=>!='!)!'>$#*%!,=*0!K&>?&&*!@$#A=>)K=,=>/!)*+!

C)@=>),!'>$FC>F$&H!)>! ,&)'>!#I&$!>=D&!K&C)F'&!@$#A=>)K=,=>/!#KI=#F',/! =*A,F&*C&'!>-&!C)'-!A,#?!

+=$&C>,/G!<-&!>$)+&J#AA!>-&#$/!='!),'#!>=%->,/!,=*0&+!>#!>-='!I)$=)K,&G!P>!'>)>&'!>-)>!=>!='!)!>$)+&J

#AA!K&>?&&*!K)*0$F@>C/!C#'>'!)*+!>-&!+&K>!>)M!'-=&,+!)*+!=*!#$+&$!>#!%)=*!A$#D!>-&!+&K>!>)M!

'-=&,+! >-&! C#D@)*/!DF'>! -)I&! -)+! )! @#'=>=I&! $&>F$*! dB/&$'H! N]\ZfG! [$#A=>)K,&! C#D@)*=&'!

),'#!-)I&!,&''!@$#K)K=,=>/!A#$!K)*0$F@>C/!K&C)F'&!>-&/!&)$*!C)'-!>#!'&$I=C&!>-&=$!+&K>G!

W&*'&*!dN]\af!C,)=D'!>-)>!@$#A=>)K,&!C#D@)*=&'!'-#F,+!#K>)=*!-=%-&$!+&K>!$)>=#'!>#!=*C$&)'&!

>-&!A=$D!I),F&!K&C)F'&! =>!?#F,+! $&+FC&!>-&! A$&&!C)'-! A,#?!@$#K,&D!)*+!@$&I&*>!D)*)%&$'!

A$#D!#I&$=*I&'>=*%G!

!

!
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4D@=$=C),!A=*+=*%'!$&%)$+=*%!>-='!I)$=)K,&c!

2)V)*!h!t=*%),&'! dN]]^f!A#F*+! =*!>-&=$!'>F+=&'!)!*&%)>=I&!$&,)>=#*'-=@!K&>?&&*!@$#A=>)K=,=>/!

)*+! ,&I&$)%&!?-=C-!?)'! #A! '>)>='>=C),! '=%*=A=C)*C&!?-&*! >-)/! -)+! +&A=*&+! >-&=$! I)$=)K,&! )'!

4EP<76!+=I=+&+!K/!>#>),!)''&>'H!)*+!>-='!+&I=)>&'!)!K=>!A$#D!#F$!I)$=)K,&G!7)'0),)0='!h!['=,,)0=!

dLXX\f! C#*'>$FC>&+! >-&=$! @$#A=>)K=,=>/! I)$=)K,&! )'!4EP<!+=I=+&+!K/! >#>),! )''&>'! )*+! A#F*+!)*!

=*I&$'&! $&,)>=#*'-=@! K&>?&&*! ,&I&$)%&! )*+! @$#A=>)K=,=>/G! <-&! ')D&! ?)'! >-&! $&'F,>! #A! >-&!

$&)'&)$C-!#A!3)F+H!W)*=H!(#&',=H!h!E&*+&$!dLXX^fG!<-&'&!A=*+=*%'!'F@@#$>'!>-&!@&C0=*%!#$+&$!

>-&#$/!#A!B/&$'!h!B)V,FA! dN]\Zf!?-&$&! >-&/! 'F%%&'>&+! >-)>! C#D@)*=&'!@$&A&$$&+! =*>&$*),!

AF*+=*%!#I&$!&M>&$*),!AF*+=*%G!!

E)'&+!#*!>-='!?&!&M@&C>!)!*&%)>=I&!$&,)>=#*'-=@!K&>?&&*!@$#A=>)K=,=>/!)*+!,&I&$)%&!A#$!K#>-!

>-&!#AA'-#$&!')D@,&!)*+!>-&!$&A&$&*C&!')D@,&G!RF$>-&$D#$&H!'#D&!#A!>-&!'FKJ=*+F'>$=&'! =*!

#F$! #AA'-#$&! =*+F'>$/! ='H! =*! %##+! >=D&'H! -=%-,/! @$#A=>)K,&G! <-='!D)0&'! >-&D! )K,&! >#! $&>)=*!

C)@=>),! =*! %##+! >=D&'! )*+! @$&'&$I&! >-&D! F*>=,! >-&/! *&&+! >#! =*I&'>G! (#?&I&$H! >-&! C)@=>),!

=*>&*'=>/!=*!>-='!=*+F'>$/!='!D)''=I&!)*+!>-&!=*I&'>D&*>'!)$&!>-&$&A#$&!,)$%&!)*+!)*!=*C$&)'&!

=*! @$#A=>)K=,=>/!D)/! *#>! $&+FC&! >-&! *&&+! A#$! &M>&$*),! C)@=>),! >#! >-&! ')D&! &M>&*>! )'! =*! >-&!

$&A&$&*C&!')D@,&!KF>!>-&!&AA&C>'!)$&!-)$+!>#!&'>=D)>&!)*+!>-&/!D)/!K&!#AA'&>>=*%G!<-&$&A#$&!

?&!-)I&!*#!=*+=C)>=#*!=A!=>!?=,,!K&!?&)0&$!#$!*#>G!

D3$;&23N,&V:1+C22,+2X&

<-='!I)$=)K,&! ='!+&A=*&+!)'! >-&!*)>F$),! ,#%)$=>-D!#A! >#>),!)''&>'G!<-='!C#*'>$FC>=#*! ='!),'#! =*!

,=*&!?=>-!>-&!'>F+/!#A!BV.'!dLXXOfG!U&!?)*>!>#!>&'>!=A!=>!='!)!+=AA&$&*C&!=*!C)@=>),!'>$FC>F$&!=*!

>-&!#AA'-#$&!=*+F'>$/!C#D@)$&+!>#!#>-&$!=*+F'>$=&'G!5#D&!#A!#F$!D#>=I)>=#*!A#$!C-##'=*%!>-&!

#AA'-#$&! =*+F'>$/! ='H! )'!D&*>=#*&+! &)$,=&$H! >-)>! =>! ='! C)@=>),! =*>&*'=I&G! P>! ='! >-&$&A#$&!D#$&!

*)>F$),! >#! ,##0! )>! >-&!*)>F$),! ,#%)$=>-D!#A! >#>),! )''&>'! >-)*!#>-&$!@$#M=&'! A#$! '=Q&! 'FC-!)'!

$&I&*F&G! <-&! $&)'#*! ?&! F'&! >-&! *)>F$),! ,#%)$=>-D
N^
! #A! >#>),! )''&>'! ='! >-)>! #F$! +)>)'&>!

C#*'='>'!#A!C#D@)*=&'!#A!I)$=#F'!'=Q&'H!)*+!>-='!?=,,!$&+FC&!>-&!D)%*=>F+&'!#A!>-&!+=AA&$&*C&'!

K&>?&&*!,)$%&!)*+!'D),,!C#D@)*=&'G!

<-&!C#*'>$FC>=#*!#A!>-='!I)$=)K,&c!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
N^
!Transforming variables to the natural logarithm is a well-known method in order to reduce the magnitudes of the residuals. (Gujarati & 

Porter, 2009)!
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! '("% " &!

1*&!$)>=#*),&!&M@,)*)>=#*!A#$!F'=*%!>-='!I)$=)K,&!='!>-)>!,)$%&$!C#D@)*=&'!-)I&!K&>>&$!)CC&''!

>#! &M>&$*),! C)@=>),! )*+! >-&! >$)+&J#AA! >-&#$/! @$&+=C>'! >-)>! >-&! ,&I&$)%&! ?=,,! =*C$&)'&! ?=>-!

=*C$&)'&+!'=Q&!+F&!>#!$&+FC&+!$='0!)*+!=*A#$D)>=#*!)'/DD&>$/!dBV.'H!LXXOfG!2&)'#*'!A#$!>-='!

D)/!K&!>-)>!>-&/!)$&!,='>&+!)*+!>-&=$!'>#C0!='!,=TF=+G!P>!D)/!),'#!K&!K&C)F'&!>-&/!-)I&!D#$&!

)''&>'! >-&/! C)*!F'&! )'! C#,,)>&$),!?-&*!K#$$#?=*%! )*+! >-&$&A#$&! $&C&=I&!K&>>&$! C#*+=>=#*'G!

<-='! ='! ),'#! =*! ,=*&! ?=>-! >-&! $&'&)$C-! #A! <=>D)*! h! U&''&,'! dN]\\fG! RF$>-&$D#$&H! ,)$%&!

C#D@)*=&'!)$&!+=I&$'=A=&+!>#!)!-=%-&$!+&%$&&!>-)*!'D),,!C#D@)*=&'!)*+!>-&$&A#$&!>-&=$!$='0!='!

,#?&$!+F&! >#! $&+FC&+!K)*0$F@>C/! $='0G! 5D),,&$! C#D@)*=&'!D)/!),'#!K&! 'FKV&C>! >#!)!-=%-&$!

+&%$&&!#A!)'/DD&>$=C!=*A#$D)>=#*!?-=C-!)AA&C>'!>-&=$!'>)0&-#,+&$'!*&%)>=I&,/G!!

4D@=$=C),!A=*+=*%'!$&%)$+=*%!>-='!I)$=)K,&c!

2)V)*! h! t=*%),&'! dN]]^f! A#F*+! =*! >-&=$! )*),/'='! #A! =*>&$*)>=#*),! +)>)! >-)>! >-&$&! ?&$&! )!

@#'=>=I&!$&,)>=#*'-=@!K&>?&&*!>-&!'=Q&!#A!>-&!C#D@)*/!)*+!>-&!C)@=>),!'>$FC>F$&!?-=C-!D&)*'!

>-)>!)*!=*C$&)'&!=*!'=Q&!),'#!=*C$&)'&'!>-&!+&K>G!U),+!dN]]]f!A#F*+!=*!-='!'>F+=&'!>-)>!>-&!A=$D!

'=Q&!'-#?!+=AA&$&*>!&AA&C>'!=*!+=AA&$&*>!C#F*>$=&'G!7)'0),)0='!h!['=,,)0=!dLXX\f!)'!?&,,!)'!3)F+H!

W)*=H!(#&',=H!h!E&*+&$!dLXX^f!A#F*+!)!@#'=>=I&!$&,)>=#*'-=@!K&>?&&*!,&I&$)%&!)*+!A=$D!'=Q&!=*!

>-&=$!$&'&)$C-G!

U&!?=,,H!=*!,=*&!?=>-!>-&'&!A=*+=*%'H!&M@&C>!>-)>!>-&$&!='!)!@#'=>=I&!$&,)>=#*'-=@!K&>?&&*!A=$D!

'=Q&!)*+!C)@=>),! '>$FC>F$&G!U&!),'#!K&,=&I&! >-&$&! ='!)! '>$#*%&$! ,=*0!K&>?&&*! >-&! >?#! =*! >-&!

#AA'-#$&!=*+F'>$/!>-)*!=*!C#D@)*=&'!=*!%&*&$),G!<-&!$&)'#*!A#$!>-='!='!>-)>!>-&!F*+&$,/=*%!$='0!

=*! >-='! =*+F'>$/!)$%F)K,/! ='! %$&)>&$! >-)*! =*! =*+F'>$=&'! =*!%&*&$),G!6! ,)$%&$! C#D@)*/!-)'! >-&!

#@@#$>F*=>/!>#!+=I&$'=A/!=>'&,A!D#$&!K/!=*I#,I=*%!=>'&,A!=*!#>-&$!$&%=#*'!#$!#>-&$!D)$0&>'!>-)>!

?=,,!$&+FC&!>-&!#I&$),,!$='0G!5FC-!)C>=I=>/!?=,,!$&+FC&!>-&!@$#K)K=,=>/!#A!+&A)F,>!)*+!>-&$&A#$&!

>-&!K)*0$F@>C/!C#'>'G!(#?&I&$H!>-='!&AA&C>!?=,,!K&!@$&'&*>!=*!D#'>!=*+F'>$=&'!KF>!?&!K&,=&I&!

>-&!$&,)>=#*'-=@!?=,,!K&!'>$#*%&$!=*!>-&!#AA'-#$&!=*+F'>$/G!

S,G$,,&1*&B.73+./&3%+,%23+<&VC22,+2O$A;7X&

<-='! I)$=)K,&! ='! +&A=*&+! )'! >-&! *)>F$),! ,#%)$=>-D! #A! >#>),! )''&>'! +=I=+&+! K/! >-&! *)>F$),!

,#%)$=>-D!#A!*FDK&$!#A!&D@,#/&&'H!)*+!='!)!@$#M/!A#$!>-&!C)@=>),!=*>&*'=>/G!!
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!

" " " ! '("% " &
'("% " " &!

U&! -)I&! *#>! A#F*+! )*/! &)$,=&$! $&'&)$C-! >-)>! -)'! F'&+! >-='! I)$=)K,&! KF>! =>! ='! )*! =*>F=>=I&!

I)$=)K,&G! P>! ='! A)=$! >#! )''FD&! >-)>! )! C)@=>),! =*>&*'=I&! =*+F'>$/! ?=,,! -)I&! )! -=%-&$! $)>=#!

C#D@)$&+! >#! )*! =*+F'>$/! >-)>! ='! ,&''! C)@=>),! =*>&*'=I&G! <-&! $&)'#*!?&!?)*>! >#! =*C,F+&! >-='!

I)$=)K,&!='!>#!'&&!=A!>-&!+&%$&&!#A!C)@=>),!=*>&*'=>/!?=,,!)AA&C>!>-&!,&I&$)%&G!1F$!)''FD@>=#*!='!

>-)>! )! C#D@)*/! =*! )! C)@=>),! =*>&*'=I&! =*+F'>$/! ?=,,H! #I&$! >=D&H! *#>! -)I&! &*#F%-! $&>)=*&+!

&)$*=*%'!>#!A=*)*C&!>-&=$!=*I&'>D&*>'!)*+!>-)>!=>!?=,,!-)I&!)!%$&)>&$!*&&+!A#$!&M>&$*),!C)@=>),!

K&C)F'&!#A! =>H! )*+! >-&!@&C0=*%J#$+&$! >-&#$/! >-&*!@$&+=C>'! >-)>!+&K>! ='! F'&+G! <-&$&A#$&!?&!

)''FD&!>-)>!>-&$&!='!)!@#'=>=I&!$&,)>=#*!K&>?&&*!C)@=>),!=*>&*'=>/!)*+!,&I&$)%&!)*+!>-)>!=>!='!

'>$#*%&$!A#$!>-&!#AA'-#$&!=*+F'>$/!>-)*!>-&!$&A&$&*C&!')D@,&G!

'$1>+5&1771$+6%3+3,2&V;.$?,++1F11?X&

<-&!I)$=)K,&!F'&+! =*!>-='!>-&'='!)'!)!@$#M/!#A!AF>F$&!%$#?>-!#@@#$>F*=>=&'! ='!>-&!D)$0&>J>#J

K##0!$)>=#G!<-&!D)$0&>!I),F&!#A!)!C#D@)*/`'!&TF=>/! ='!>-&!D)$0&>!C)@=>),=Q)>=#*H!)*+!>-='! ='!

+=I=+&+!K/!>-&!K##0!I),F&!#A!)''&>'!C),CF,)>&+!)'!>#>),!)''&>'!D=*F'!>#>),!,=)K=,=>=&'!)*+!='!=*!

>-&!K),)*C&!'-&&>!$&A&$$&+!>#!)'!'>#C0-#,+&$!&TF=>/G!<-&!K##0!I),F&!#A!)''&>'!$&@$&'&*>'!>-&!

'-)$&-#,+&$'! #?*&$'-=@! #A! )''&>'G! <-='! ='! )! %##+! D&)'F$&! =*! C)@=>),! =*>&*'=I&! =*+F'>$=&'!

K&C)F'&!>-&=$!>)*%=K,&!)''&>'!)$&!>-&!D)=*!+$=I&$!#A!I),F&!=*!>-&!C#D@)*/G!<-='!='!),'#!=*!,=*&!

?=>-!>-&!'>F+=&'!#A!2)V)*!h!t=*%),&'!dN]]^f!)*+!B/&$'!dN]OOfG!

<-&!C#*'>$FC>=#*!#A!>-='!I)$=)K,&c!

" ! "
" " " !

6''FD=*%!&AA=C=&*>!D)$0&>'H!>-&!D)$0&>J>#JK##0!$)>=#!)K#I&!#*&!?#F,+!=D@,/!>-)>!>-&/!-)I&!

%##+!AF>F$&!@$#'@&C>'!)*+!>-&! =*I&'>#$'!&M@&C>!>-&!C#D@)*/!>#!%$#?!)*+!+#!K&>>&$! =*!>-&!

AF>F$&H!)''FD=*%!),,!#>-&$! A)C>#$'!)$&!F*C-)*%&+G!6! $)>=#!#A! ,&''! >-)*!#*&! =D@,=&'! >-)>!>-&!

D)$0&>! $&%)$+'! >-&=$! )''&>'! )'! #I&$I),F&+! )*+n#$! >-&! C#D@)*/`'! )''&>'! &)$*! )! I&$/! ,#?!

$&>F$*G!!
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!

B/&$'!dN]OOf!)$%F&'!>-)>!C#D@)*=&'!?=>-!%##+!AF>F$&!@$#'@&C>'!'-#F,+!*#>!#K>)=*!>#!DFC-!

+&K>! =*! #$+&$! >#! K&! )K,&! >#! A=*)*C&! >-&! %$#?>-! #@@#$>F*=>=&'! =*! >-&! AF>F$&G! <-='!

F*+&$=*I&'>D&*>!-/@#>-&'='!C,)=D'!>-)>!C#D@)*=&'!?=>-!%##+!AF>F$&!@$#'@&C>'!>-)>!-#,+!)!

,#>!#A!+&K>!D)/!-)I&!>#!$&V&C>!@$#A=>)K,&!=*I&'>D&*'>!K&C)F'&!>-&/!C)*!*#>!#K>)=*!)*/!D#$&!

+&K>!)*+!>-='!?=,,!=*-=K=>!>-&=$!%$#?>-G!

B/&$'! dN]\Zf! )$%F&'! >-)>! )! C#D@)*/! ?=>-! -=%-! D)$0&>J>#JK##0! $)>=#'! =*+=C)>&! >-)>! >-&!

C#D@)*/!='!#I&$I),F&+!=A!=>!'F++&*,/!='!=*!A=*)*C=),!+='>$&''!dKFK,&fH!KF>!>-&!'=%*),,=*%!&AA&C>'!

#A!%$#?>-!#@@#$>F*=>=&'!?#F,+!K&!@#'=>=I&!)*+!D)/!-&,@!>-&D!=''F&!&TF=>/!#$!+&K>G!

4D@=$=C),!A=*+=*%'!$&%)$+=*%!>-='!I)$=)K,&c!
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-)I&!)K*#$D),H!)$&!@$&'&*>G!6'!+='CF''&+!>-&/!#*,/!$&@$&'&*>!)!'D),,!A$)C>=#*!#A!>-&!')D@,&H!

KF>!='!'#D&>-=*%!?&!?=,,!-)I&!>#!-)I&!=*!D=*+!,)>&$!=*!>-&!=*>&$@$&>)>=#*!#A!>-&!$&'F,>'G!

B&&*'-.,*$-";G$

<-&!&AA&C>=I&!>)M!=*!>-&!#AA'-#$&!=*+F'>$/!-)'!)!,#?&$!D&)*!>-)*!>-&!$&A&$&*C&!')D@,&H!NNG]!

l!)*+!N^!l!$&'@&C>=I&,/G!1F$!)''FD@>=#*!+&'C$=K&+! =*!C-)@>&$!^GL!D)/!>-&$&A#$&!K&!I),=+H!

*)D&,/! >-)>! >-&!#AA'-#$&!C#D@)*=&'!-)I&!)! ,#?&$!&AA&C>=I&! >)M! >-)*! >-&! $&A&$&*C&! ')D@,&!

+F&!>#!'@&C=),!>)M!'C-&D&'!#$!D#$&!A$&TF&*>!F'&!#A!>)M!-)I&*'G!2&)'#*'!A#$!>-)>!D)/!K&!>-&!

'@&C=),!>)M!'C-&D&!@)$>'!#A!>-&!#AA'-#$&!=*+F'>$/!)$&!'FKV&C>!>#H!)*+!>-&!A)C>!>-)>!>)M!-)I&*'!

)$&!F'&+!D#$&!A$&TF&*>,/G!<-&!-=%-!D=*=DFD!)*+!D)M=DFD!I),F&'!=*!K#>-!')D@,&'!=*+=C)>&!

>-)>!>-&!'D),,!A$)C>=#*!#A!>-&!')D@,&!>-)>!-)I&!*&%)>=I&!$&'F,>'!#A!C,#'&!>#!Q&$#!$&'F,>'!)$&!

'>=,,!@$&'&*>!&I&*!)A>&$!>-&!&,=D=*)>=#*!#A!&M>$&D&!#K'&$I)>=#*'!)*+!='!'#D&>-=*%!?&!-)I&!>#!

-)I&!=*!D=*+!?-&*!=*>&$@$&>=*%!>-&!$&'F,>'G!!
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<-&!@$#A=>)K=,=>/! I)$=)K,&!-)'!)!D&)*!#A!a!l!C#D@)$&+! >#! >-&! $&A&$&*C&! ')D@,&`'!D&)*!#A!

*&%)>=I&!N!l!)*+!>-&!'>)*+)$+!+&I=)>=#*!='!,#?&$!)'!?&,,!dNN!l!I&$'F'!LX!lfG!<-&!C$&+=>!C$='='!

#CCF$$&+!=*!,)>&!LXX\!)*+!),,!D)$0&>'!A&,,!'=%*=A=C)*>,/!>-&!A#,,#?=*%!/&)$!)*+!-)I&!=*A,F&*C&+!

#F$!+)>)G!<-&!D=*=DFD!I),F&!#A!J]]!l!&D@-)'=Q&'!>-='G!<-&!$&,)>=I&!-=%-!#=,!@$=C&'!d<)*+&$.H!

LXX]f! >-$#F%-#F>! >-&!@&$=#+!)*+! >-&! C,#'&! ,=*0!K&>?&&*! >-&!#AA'-#$&! =*+F'>$/! )*+! >-&!#=,!

=*+F'>$/!D)/!=*+=C)>&!>-)>!>-='!='!>-&!$&)'#*!A#$!>-&!+=AA&$&*C&!K&>?&&*!>-&!')D@,&'H!KF>!>-&!

'-#$>!>=D&!@&$=#+!D)0&'!=>!-)$+!>#!C#*C,F+&G!!

6*#>-&$! C#*>$=KF>#$! >#! >-&! *&%)>=I&!D&)*! =*! >-&! $&A&$&*C&! ')D@,&!D)/! K&! >-)>! >-&! +)>)!

')D@,&!C#*'='>'!#A!,)$%&H!D&+=FDH!)*+!'D),,!C#D@)*=&'G!B)*/!#A!>-&!'D),,!C#D@)*=&'!-)+!)!

,)$%&!*&%)>=I&!4EP<!C#D@)$&+!>#!>#>),!)''&>'!=*!LXX\!)*+!LXX]H!)*+!)'!D&*>=#*&+!&)$,=&$!>-='!

D)/! )AA&C>! >-='! I)$=)K,&! )*+! ='! '#D&>-=*%! ?&! -)I&! >#! -)I&! =*! D=*+! ?-&*! C#*C,F+=*%G!

(#?&I&$H!&MC,F+=*%!>-&D!?#F,+!-)I&!,&)+!>#!)!K=)'G!U&!?#F,+!*#!,#*%&$!-)I&!)!'&,&C>=#*!#A!

+)>)!>-)>!C#*'='>&+!#A!,)$%&H!D&+=FD!)*+!'D),,!C#D@)*=&'H!#*,/!,)$%&!)*+!D&+=FDG!!
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%&*&$),G!6,'#H!>-&!D=*=DFD!I),F&!#A!Q&$#!A#$!>-&!$&A&$&*C&!')D@,&!C#F,+!)>!A=$'>!'=%->!'&&D!)!
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<-='! I)$=)K,&`'!D&)*! C-)*%&'! A$#D!NZ!l! =*! >-&! $&A&$&*C&! ')D@,&! >#! SS!l! =*! >-&! #AA'-#$&!

'&,&C>=#*!?-=C-!D)/!=*+=C)>&!>-)>!#F$!)''FD@>=#*!>-)>!>)M!-)I&*'!)$&!D#$&!A$&TF&*>,/!F'&+!

=*!>-&!#AA'-#$&!=*+F'>$/!@$#I&'!>#!K&!>$F&G!
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'&@)$)>&! $&%$&''=#*'!#A! >-&! $&A&$&*C&! ')D@,&!)*+! >-&!#AA'-#$&! ')D@,&H!)*+! >-&*!C#D@)$&!

>-&!$&'F,>'G!!
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<-&!$&'F,>'!A$#D!>-='!$&%$&''=#*!)$&!@$&'&*>&+!=*!>-&!>)K,&c!

:.F/,&U9&W,26/+2&*$1;&+5,&$,G$,2231%&1*&+5,&,%+3$,&2.;7/,&

S,7,%-,%+&8.$3.F/,9&S,F+&$.+31& K1,**3B3,%+& W1F62+&
4+-(A$$(&

+& Obc+c&

S,G$,,&1*&.22,+&+.%G3F3/3+<&VC22,+:.%GX& eXGLaO! XGXX\^! eSNGa! XGXXXuuu!

S383-,%-&$.+31&VS38W.+31X& JXGXS^\! XGXXZO! JOGa\! XGXXXuuu!

A**,B+38,&+.R&VA**+.RX& JXGXX\N! XGXX^X! JNGaN! d(Hda&
O$1*3+.F3/3+<&VAF3++.X& JXGNX]^! XGXX]X! JNLGNS! XGXXXuuu!

43N,&V:1+C22,+2X& eXGXLL^! XGXXNN! eLXGZO! XGXXXuuu!

S,G$,,&1*&B.73+./&3%+,%23+<&VC22,+2O$A;7X& eXGXXNa! XGXXN\! eXG\\! d(Mee&
'$1>+5&1771$+6%3+3,2&V;.$?,++1F11?X& JXGX^LN! XGXXN^! JSZGSX! XGXXXuuu!

W32?&VW32?X& JXGXLNL! XGXX\N! JLGaL! XGXX]uuu!

:.R&5.8,%&3%-3B.+1$&8.$3.F/,&V+.R5.8,%X& JXGXZ]\! XGXX^Z! J]GL^! XGXXXuuu!

K1;;1%&/.>&3%-3B.+1$&8.$3.F/,&V/.>ZB1;;1%X& JXGXL\]! XGXXaZ! JZG^Z! XGXXXuuu!

D$,%B5&B383/&/.>&3%-3B.+1$&8.$3.F/,&V/.>Z*$X& eXGXL\a! XGXXO^! eLG\S! XGXXXuuu!

4B.%-3%.83.%&B383/&/.>&3%-3B.+1$&8.$3.F/,&
V/.>Z2BX&

JXGXLS\! XGXX]N! JLGaN! XGXX]uuu!

)**251$,& eXGXOLO! XGXNOL! eZGLS! XGXXXuuu!
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