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!!!!!!M=V=0=H7'!N@'!m7&7<d+'!"@!e!2=<<8'!*@.@!X()9OY@!^-&=<D#>&#<7>!<=>7&/+-%!7A+-$!A/$<7-&%!C<+A!?7#D7%#%!!
!!!!!!!7-0!4#%%/7-%!/-!6+%D+`@!!^-&=<-7&/+-7>!*+#<-7>!+C!^-&=<D#>&#<7>!4=>7&/+-%'!R(, (LQ;T. 

 
!!!!!!M=V=0=H7'!N@'!m7&7<d+'!"@!e!2=<<8'!*@.@!X()9OY@!^-&=<D#>&#<7>!<=>7&/+-%!/-!4#%%/7!7-0!M7&H/7P!m,=!!
!!!!!!!!!!!!<=>7&/+-%,/1!V=&`==-!D+-&7D&!7-0!D#>&#<7>!%=D#</&8@!B%8D,+>+$8!/-!4#%%/7'!:'!(SQ;T@!

!
!!!!!!M=V=0=H7'!N@'!m7&7<d+'!"@'!e!2=<<8'!*@!.@!X()9OY@!I+D/7>!7-0!1%8D,+>+$/D7>!V7%/%!+C!A#>&/D#>&#<7>/%AP!!!!!

!!!!!!!m=%&/-$!+C!/-&=<D#>&#<7>!/-&=<7D&/+-!,81+&,=%=%!/-!&,=!4#%%/7-!D+-&=k&@!B%/d,+>+$/D,=%d//!j,#<-7>'!!!!!
!!!!!!!;L'!:(]9)S@ 
 
\7-'!M@!j,=-$'!5@!e!2=<<8'!*@.@!X()9OY![/CC=<=-D=%!/-!<=%/>/=-D=!V8!7DD#>&#<7&/+-!!
!!!!!!!!%&<7&=$/=%P!"!%&#08!`/&,!E/7-$!-7&/+-7>/&8!C+>>+`/-$!&,=!())T!?,/-=%=!37<&,g#7d=!
!!!!!!!^-&=<-7&/+-7>!*+#<-7>!+C!3A=<$=-D8!6=-&7>!\=7>&,'!9L'!RL;QRT)@!
!
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!!!!!!!!!!0+/@+<$n9)@9)9Onp@+<$08-@()()@9))LR)!
!
^-$#$>/7'!?@'!6#%%+'!B!Åe!2=<<8'!*@.@!X()()Y@6#&#7>!/-&=<D#>&#<7>!<=>7&/+-%!7A+-$!/AA/$<7-&!
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      4/D=<D,=!0/!B%/D+>+$/7'!S;!X9Y@!
!
Z</$+<8=H'![@'!27&d,/-7!"@'!H7-!0=!f/pH=<!_@'!2=<<8!*@.@!X()()Y@!m+`7<0%!7-!/-&=$<7&/+-!+C!A+0=>%!+C!
0/%D</A/-7&/+-!+C!/AA/$<7-&%P!_<+A!#>&/A7&=!XC#-D&/+-7>Y!&+!1<+k/A7&=!X%+D/+C#-D&/+-7>Y!=k1>7-7&/+-%@!
*+#<-7>!+C!^-&=<-7&/+-7>!6/$<7&/+-!7-0!^-&=$<7&/+-,!(9'!667—691. DOI:10.1007/s12134-019-00677-
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B%8D,+>+$8!M7V+<7&+<8'!4=1+<&!N+@!(T@!
2=<<8'!*@.@!X9:OTY@!![/<=D&+<8!+C!D<+%%QD#>&#<7>!1%8D,+>+$/D7>!<=%=7<D,@!^-&=<-7&/+-7>!*+#<-7>!+C!

B%8D,+>+$8'!;'!9;LQ9ST@!
2=<<8'!*@.@!X9:O:Y@![/<=D&+<8!+C!D<+%%QD#>&#<7>!1%8D,+>+$/D7>!<=%=7<D,'!^-&=<-7&/+-7>!*+#<-7>!+C!

B%8D,+>+$8'!S'!;;;Q;;O@!
2=<<8'!*@.@!X9:T:Y@!!^A1+%=0!=&/D%'!=A/D%'!0=</H=0!=&/D%P!!m,=!+1=<7&/+-7>/a7&/+-!+C!7!D+A1=>>/-$!/0=7@!!

^-&=<-7&/+-7>!*+#<-7>!+C!B%8D,+>+$8'!(S'!L(9QL;R@!
2=<<8'!*@.@!7-0!M+--=<'!.@*@!X30%@Y'!X9:L)Y@![/<=D&+<8!+C!?<+%%Q?#>&#<7>!4=%=7<D,!7-0!4=%=7<D,=<%@!

2=>>/-$,7AP!?=-&=<!C+<!?<+%%Q?#>&#<7>!4=%=7<D,@!
2=<<8'!*@.!7-0!./>0='!Z@*@I@!X30%@Y'!X9:L9Y@!!I+D/7>!B%8D,+>+$8!/-!?7-707P!!"-!"--+&7&=0!

2/V>/+$<71,8@!J/-$%&+-P!?7-707!?+#-D/>@!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2=<<8'!*@.@'!M+--=<'!.@*@!7-0!M=<+#k'!*@!X30%@Y'!X9:L;Y@!![/<=D&+<8!+C!?<+%%Q!?#>&#<7>!4=%=7<D,!7-0!

4=%=7<D,=<%@!2=>>/-$,7AP!?=-&=<!C+<!?<+%%Q?#>&#<7>!4=%=7<D,@!
2=<<8'!*@.@'!7-0!Z=+<$=d/%,'!\@!X30%@Y'!X9:LRY@!B%8D,+>+$/D7>!I&#0/=%!`/&,!N7&/H=!B=+1>=%!/-!?7-707@!

?,/D+#&/A/P!G-/H=<%/&h!0#!E#=V=D@!
2=<<8'!*@.@'!J7>/-'!4@'!7-0!m78>+<'![@6@!X9:LRY@!!67p+</&8!"&&/&#0=%!I&#08P!^-&=</A!4=1+<&!&+!I=D<=&7<8!

+C!I&7&=@!!
2=7>'!*@'!B=117<0'!M@'!2=<<8'!*@.@!X7-0!+&,=<%Y!X9:LOY@!"11>/D7&/+-!+C![8-7A/D!6+0=>>/-$!&+!&,=!I&#08!+C!

m=>=D+AA#-/D7&/+-%![=H=>+1A=-&!/-!?7-707@!K&&7`7P!?+AA#-/D7&/+-%!?7-707'!X7-0!7--#7>!
<=1+<&%'!9:L;Q9:LRY@!

2=<<8'!*@.@'!J7>/-'!4@'!7-0!m78>+<'![@6@!X9:LLY@!!_/=>0!I&#0/=%!+C!67p+</&8!"&&/&#0=%'!4=1+<&!&+!
I=D<=&7<8!+C!I&7&=@!

J7>/-'!4@!7-0!2=<<8'!*@.@!X9:L:Y@!!3&,-/D!"&&/&#0=%!7-0!^0=-&/&8!/-!&,=!?+-&=k&+C!N7&/+-7>!G-/&8@!!4=1+<&!
&+!I=D<=&7<8!+C!I&7&=@!!^-D>#0=%!%/k!<=1+<&%!711=-0=0P!

4=D/1<+D/&8!+C!^-&=<Q3&,-/D!"&&/&#0=%!/-!?7-707!!!!!!!!!!!!
3&,-/D!"&&/&#0=%!7-0!^0=-&/C8!+C!+&,=<!3&,-/D!4=%/0=-&%!/-!E#=V=D!!
Z=+$<71,/D7>!6+V/>/&8!7-0!3&,-/D!"&&/&#0=%!/-!?7-707!
[=&=<A/-7-&%!7-0!"&&/&#0/-7>!?+<<=>7&=%!+C!3&,-/D!^0=-&/&8!/-!?7-707!!
m,=!I+D/7>!7-0!B%8D,+>+$/D7>!?+<<=>7&=%!+C!3k&<=A=!3&,-/D!"&&/&#0=%!/-!?7-707!!
I+D/7>!3D+>+$8!+C!3&,-/D!"&&/&#0=%!/-!?7-707!!

2=<<8'!*@.@!X9:L:Y@!!G-/&8!7-0!^0=-&/&8!/-!&,=!?7-70/7-!6+%7/D@!4=1+<&!&+!&,=!^-%&/&#&=!+C!?+A17<7&/H=!
7-0!?+AA+-`=7>&,!I&#0/=%'!J/-$%&+-@!

2=<<8'!*@.@!X9:L:Y@!!?<+%%Q?#>&#<7>!B%8D,+>+$8!X%=</=%!+C!C/H=!H/0=+!>=D&#<=%Y'!K&&7`7P!?mf!G-/H=<%/&8!
+C!&,=!"/<@!!

2=<<8'!*@.@!7-0!J7>/-'!4@!X9:T:Y@!!"&&/&#0=!I#<H=8!4=%=7<D,!+-!6#>&/D#>&#<7>/%AP![=%/$-!I1=D/C/D7&/+-%'!
X11!9;OY@!!4=1+<&!&+!6/-/%&<8!+C!6#>&/D#>&#<7>/%A!7-0!?/&/a=-%,/1%@!

2=<<8'!*@.@!X9::9Y@!!m+`7<0%![/H=<%/&8!7-0!3g#/&8!7&!E#==-F%P!"!I&<7&=$8!_+<!?,7-$=@!!E#==-F%!
Z7a=&&='!(;'!I#11>=A=-&'!"1</>'!T@!X`/&,!?+AA/&&==!6=AV=<%Y!
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!
9:L;!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!
r?7-70/7-!1%8D,+>+$8P!!%+A=!%+D/7>!7-0!711>/=0!=A1,7%=%r'!?B"!?+-C=<=-D=!f/D&+</7@!
r"!1%8D,+D#>&#<7>!1=<%1=D&/H=P!!=D+>+$/D7>'!D#>&#<7>!7-0!V/+>+$/D7>!/-&=<7D&/+-%r'!"B"'!6+-&<=7>@!!
r30#D7&/+-'!D+AA#-/D7&/+-!7-0!,+#%/-$!/-!N+<&,=<-!?7-707r'!"B"'!6+-&<=7>@!
r3D+>+$8'!D#>&#<=!7-0!1%8D,+>+$/D7>!0/CC=<=-&/7&/+-r'!37%&!.=%&!?=-&<=!?+-C=<=-D=!+-!?#>&#<=!M=7<-/-$'!

\+-+>#>#@!!
rB%8D,+>+$/D7>!7%1=D&%!+C!D#>&#<7>!1>#<7>/%Ar'!^"??B!?+-C=<=-D='!^V707-@!X0=>/H=<=0!V8!4@!G$+<p/Y@!
!!!!!!!!!!!!!!!!!!
9:LS!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!
rm,=!\/%&+<8!7-0!6=7-/-$!+C!?<+%%Q?#>&#<7>!4=%=7<D,P!!7%!7!B%8D,+>+$/%&!%==%!/&r'!I+D/=&8!C+<!

?<+%%Q?#>&#<7>!4=%=7<D,'!2+%&+-@!
rB%8D,+>+$/D7>!m=%&/-$!"D<+%%!?#>&#<=%r'!?+-C=<=-D=!+-!30#D7&/+-!+C!^AA/$<7-&!I&#0=-&%'!K^I3'!
m+<+-&+@!
r"!6#>&/0/%D/1>/-7<8!I&#08!+C!m=>=D+AA#-/D7&/+-%!/-!7![=H=>+1/-$!4=$/+-r'!X`/&,!*@!2=7>!=&!7>@Y'!
E#==-F%!G-/H=<%/&8!"--#7>!I8A1+%/#A!+-!?+AA#-/D7&/+-%'!J/-$%&+-@!
r"!6#>&/0/%D/1>/-7<8!I&#08!+C!m=>=D+AA#-/D7&/+-%!/-!7![=H=>+1/-$!4=$/+-r'!X`/&,!*@!2=7>!=&!7>@Y'!?B"!
^-%&/&#&=!+-!!
B%8D,+>+$8!7-0!m=>=D+AA#-/D7&/+-'!./-0%+<@!
rB%8D,+>+$/D7>!4=%=7<D,!/-!&,=!N+<&,P!!4=D=-&!_/-0/-$%r'!?B"!?+-C=<=-D='!./-0%+<@!
rI+D/7>!B%8D,+>+$8!7-0!B#V>/D!B+>/D8r'!?B"!?+-C=<=-D='!./-0%+<@!!
r"DD#>&#<7&/H=!I&<=%%!/-!N+<&,=<-!?7-707r'!m,/<0!?/<D#A1+>7<!\=7>&,!I8A1+%/#A'!5=>>+`d-/C=@!!
rm,=!?+-D=1&!+C!"DD#>&#<7&/H=!I&<=%%r'!^""B!?+-$<=%%'!6+-&<=7>@!
r?#>&#<=!7-0![/CC=<=-&/7&/+-P!!7!<=H/=`r'!^"??B!?+-C=<=-D='!J/-$%&+-@!
rm=7D,/-$!B%8D,+>+$8!"D<+%%!?#>&#<=%r'!^"??B!?+-C=<=-D='!J/-$%&+-@!
r^%!&,=<=!7!?</%/%!/-!?<+%%Q?#>&#<7>!B%8D,+>+$8vr'!I8A1+%/#A'!^"??B!?+-C=<=-D='!J/-$%&+-@!!
!
9:LR!
!
r"DD#>&#<7&/H=!I&<=%%!7A+-$!&,=!*7A=%!278!?<==P!!B<=>#0=!&+!7!\80<+Q=>=D&</D!B<+p=D&r'!I+D/=&8!C+<!

"11>/=0!"-&,<+1+>+$8'!"A%&=<07A@!!
r"A=</-0/7-!"&&/&#0=%!&+`7<0!"%%/A/>7&/+-P!!6#>&/D#>&#<7>!B+>/D8!7-0!4=7>/&8!/-!?7-707r'!I+D/=&8!C+<!

"11>/=0!"-&,<+1+>+$8'!"A%&=<07A@!
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?=-&<='?+-C=<=-D=!+-!?<+%%Q?#>&#<7>!4=%=7<D,'!\+-+>#>#@!!
rI+A=!B%8D,+>+$/D7>![/A=-%/+-%!+C!?<+%%Q?#>&#<7>!^-&=<7D&/+-%r@!!I+D/=&8!C+<!^-&=<-7&/+-7>!30#D7&/+-'!

m<7/-/-$!7-0!4=%=7<D,'!6+-&=V=>>+@!!
r6#>&/D#>&#<7>/%A!7-0!3&,-/D!"&&/&#0=%!/-!?7-707r'!I=D+-0!N7&/+-7>!?+-C=<=-D=!+-!6#>&/D#>&#<7>/%A'!

K&&7`7'!X`/&,!4@!J7>/-!7-0![@!m78>+<Y@!m`+!>7&=<!H=<%/+-%!+C!&,/%!171=<!0=>/H=<=0!&+P!
Q!?7-70/7-!B%8D,+>+$/D7>!"%%+D/7&/+-!"--#7>!?+-C=<=-D='!m+<+-&+'!*#-=!9:LO'!X0=>/H=<=0!V8!4@!
J7>/-Y@!!

!! Q!^-&=<-7&/+-7>!"%%+D/7&/+-!C+<!?<+%%Q?#>&#<7>!B%8D,+>+$8'!m,/<0!^-&=<-7&/-7>!?+-C=<=-D='!
m/>V#<$'!m,=!N=&,=<>7-0%'!X0=>/H=<=0!V8!*@!2=<<8Y@!!

rB%8D,+D#>&#<7>!"071&7&/+-!"A+-$!&,=!*7A=%!278!?<==r'!?7-70/7-!B%8D,/7&</D!"%%+D/7&/+-!.+<d%,+1!
+-!N7&/H=!6=-&7>!\=7>&,'!67-/&+#!?+>>=$='!X`/&,!B@!I/-0=>>!7-0!4@!./-&<+VY@!!

r^-0/H/0#7>!"071&7&/+-!&+!?,7-$=!/-!4=>7&/+-!&+!?#>&#<7>!?+A1>=k/&8!7-0!B%8D,+>+$/D7>!
[/CC=<=-&/7&/+-r'!"A=</D7-!"-&,<+1+>+$/D7>!"%%+D/7&/+-!?+-C=<=-D='!.7%,/-$&+-@!!

!
9:LL!
!
r6#>&/D#>&#<7>/%A!7-0!^-&=<$<+#1!"&&/&#0=%r'!K-&7</+!"%%+D/7&/+-!C+<!?#<</D#>#A![=H=>+1A=-&!

?+-C=<=-D='!m+<+-&+@!!
rI+D/7>!B%8D,+>+$8P!!?+A17<7&/H='!I+D/=&7>!7-0!G-/H=<%7>r'!?B"!?+-C=<=-D='!f7-D+#H=<'!7-0!

I+H/=&Q?7-70/7-!^-H/&7&/+-7>!?+-C=<=-D='!K&&7`7@!!
!
9:LT!!!!
!
r^A1>/D7&/+-%!+C!?<+%%Q
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9:T)!
!
rB%8D,+>+$/D7>![=H=>+1A=-&!7A+-$!2/7d7!B8$A8r'!^-&=<-7&/+-7>!I8A1+%/#A!+-!B8$A8!B=+1>=%'!B7</%@!!
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?<+%%Q?#>&#<7>!B%8D,+>+$8'!"V=<0==-'!G@J@!
!
9:T(!
!
r?=-&<7>!"C</D7-![/CC=<=-&/7&/+-!B<+p=D&P!!"!I8A1+%/#A!/-!6=A+<8!+C!\@"@!./&d/-r!X+<$7-/a=<'!

D,7/<A7-'!7-0!%1=7d=<Y'!^"??B'!"V=<0==-'!G@J@'!!
r^-!I=7<D,!+C!&,=!B=<C=D&!2++d!+-!?<+%%Q?#>&#<7>!6=&,+0%!C+<!B%8D,+>+$8!X?+Q+<$7-/a=<!`/&,!M+--=<'!

7-0!%1=7d=<Y'!^"??B'!"V=<0==-'!G@J@'!
r?#<<=-&![=H=>+1A=-&%!/-!?<+%%Q?#>&#<7>!B%8D,+>+$8r!X?,7/<A7-Y!^""B'!30/-V#<$,'!G@J@!!
rm,=!<+>=!+C!K<$7-/a7&/+-%!/-!^-&=<-7&/+-7>!4=>7&/+-%!/-!B%8D,+>+$8r!^-&=<-7&/+-7>!"%%+D/7&/+-!+C!

"11>/=0!B%8D,+>+$8'!30/-V#<$,'!G@J@!
r"DD#>&#<7&/+-!7-0!6=-&7>!\=7>&,!/-!6#>&/D#>&#<7>!I+D/=&/=%r@!!"A=</D7-!B%8D,+>+$/D7>!"%%+D/7&/+-'!

.7%,/-$&+-'!G@I@"@!!
!
9:T;!!
!
rB%8D,+>+$/D7>!"071&7&/+-!+C!67>78%/7-!I&#0=-&%!/-!?7-707r!X`/&,!N@!J+%&+HD/dY!^-&=<-7&/+-7>!

"%%+D/7&/+-!C+<!?<+%%Q?#>&#<7>!B%8D,+>+$8'!J#7>7!M#A1#<'!67>78%/7@!
rm,=!4+>=!+C!^-&=<-7&/+-7>!"%%+D/7&/+-%!/-!B%8D,+>+$8r@!!?7-70/7-!B%8D,+>+$/D7>!"%%+D/7&/+-'!

./--/1=$@!!
r3k1>+<7&/+-%!/-!?#>&#<7>!7-0!?<+%%Q?#>&#<7>!B%8D,+>+$8r@!!I+D/=&8!C+<!&,=!!I&#08!+C!B%8D,/7&<8!7-0!

?#>&#<='!N=`1+<&'!G@I@"@!!
rB%8D,+>+$/D7>!"071&7&/+-!+C!_+<=/$-!I&#0=-&%!/-!?7-707r@!!?+-C=<=-D=!+-!?<+%%Q?#>&#<7>!?+#-%=>>/-$'!

[+-7>0!Z+<0+-!?=-&<='!J/-$%&+-@!!
!
9:TS!
!
r"DD#>&#<7&/+-!7-0!6=-&7>!\=7>&,!"A+-$!?/<D#A1+>7<!B=+1>=%r@!!I/k&,!?/<D#A1+>7<!\=7>&,!

I8A1+%/#A'!"-D,+<7$='!G@I@"@!!
r"DD#>&#<7&/+-!7-0!6=-&7>!\=7>&,!"A+-$!&,=!*7A=%!278!?<==P!!3H/0=-D=!C+<!7!A#>&/H7</7&=!A+0=>r@!!

I/k&,!?/<D#A1+>7<!\=7>&,!I8A1+%/#A'!"-D,+<7$='!G@I@"@!!X">%+!0=>/H=<=0!&+!?7-70/7-!
"%%+D/7&/+-!C+<!6=0/D7>!"-&,<+1+>+$8!?+-C=<=-D='!6+-&<=7>@Y!

r"!I+D/7>!B%8D,+>+$/D7>!"-7>8%/%!+C!?7-707F%!6#>&/D#>&#<7>/%A!B+>/D8r@!!?7-70/7-!B%8D,+>+$/D7>!
"%%+D/7&/+-'!K&&7`7@!

rm,=!4+>=!+C!B%8D,+>+$8!/-!^-&=<-7&/+-7>![=H=>+1A=-&r@!!?7-70/7-!B%8D,+>+$/D7>!"%%+D/7&/+-!
I8A1+%/#A'!K&&7`7!X%8A1+%/#A!+<$7-/a=<Y@!!

r"DD#>&#<7&/+-!7-0!6=-&7>!\=7>&,P!!"!I#AA7<8r!X`/&,!G@!J/AY@!!.\K!.+<d%,+1'!6=k/D+!?/&8'!
6=k/D+'!7-0!^"??B!I=H=-&,!^-&=<-7&/+-7>!?+-C=<=-D='!"D71#>D+'!6=k/D+@!

r?#>&#<7>!B%8D,+>+$8!7-0!3&,-/D!B%8D,+>+$8P!"!?+A17</%+-r@!!^""?B!B<=%/0=-&/7>!"00<=%%'!"D71#>D+'!
6=k/D+@!
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rB%8D,+>+$8!+C!"DD#>&#<7&/+-r!!((-0!^-&=<-7&/+-7>!?+-$<=%%!+C!"11>/=0!B%8D,+>+$8'!J8+&+'!*717-!
rm,=!N==0!C+<!7!N7&/+-7>!m7%dC+<D=!+-!N7&/H=!6=-&7>!\=7>&,r@!!"--#7>!?+-C=<=-D=!+C!&,=!N7&/H=!

6=-&7>!\=7>&,!"%%+D/7&/+-'!m+<+-&+@!
r^-0/$=-+#%!?+$-/&/+-P!"!?+-D=1&#7>!"-7>8%/%!7-0!7-!3A1/</D7>!3k7A1>=r'!?+>>+g#=!^-&=<-7&/+-7>=!

rM=%!I7H+/<%!E#+&/0/=-%P!M=%!"11<+D,=%!?+$-/&/H=%!07-%!>=![/7>+$#=!^-&=<0/%D/1>/-7/<=r'!
ID,`=/a=</%D,=!"d70=A/=!0=<!Z=/%&=%`/%%=-%,7C&=-'!6=<>/-$=-'!I`/&a=<>7-0@!

r?<==!?+-D=1&/+-%!+C!?+$-/&/H=!?+A1=&=-D=r!X`/&,!*@"@!2=--=&&Y@!!9)&,!^-&=<-7&/+-7>!?+-$<=%%!+C!&,=!
^-&=<-7&/+-7>!"%%+D/7&/+-!C+<!?<+%%Q?#>&#<7>!B%8D,+>+$8'!N7<7'!*717-@!

r?+$-/&/H=!C#-D&/+-/-$!+C!2/<,+<!7-0!K7<+-!?,/>0<=-!/-!4=>7&/+-!&+!7DD#>&#<7&/+-r@!!X`/&,!4@?@!6/%,<7!e!
[@!I/-,7Y@!!9)&,!^-&=<-7&/+-7>!?+-$<=%%!+C!&,=!^-&=<-7&/+-7>!"%%+D/7&/+-!C+<!?<+%%Q?#>&#<7>!
B%8D,+>+$8'!N7<7'!*717-@!

!
!
r"DD#>&#<7&/H=!I&<=%%!/-!N+A70/D!7-0!I=0=-&7<8!m</V=%!+C!2/,7<r!X`/&,!4@?@!6/%,<7!e![@!I/-,7Y@!!9)&,!

^-&=<-7&/+-7>!?+-$<=%%!+C!&,=!^-&=<-7&/+-7>!"%%+D/7&/+-!C+<!?<+%%Q?#>&#<7>!B%8D,+>+$8'!N7<7'!
*717-@!

r"DD#>&#<7&/+-!"&&/&#0=%!+C!I+A=!?,7-$/-$!m</V=%!/-!^-0/7r!X`/&,!4@?@!6/%,<7!e![@!I/-,7Y@!!9)&,!
^-&=<-7&/+-7>!?+-$<=%%!+C!&,=!^-&=<-7&/+-7>!"%%+D/7&/+-!C+<!?<+%%Q?#>&#<7>!B%8D,+>+$8'!N7<7'!
*717-@!

rB%8D,+>+$/D7>!"071&7&/+-!+C!?,/-=%=!I+p+#<-=<%r!X`/&,!j@!o,=-$Y@!!9)&,!^-&=<-7&/+-7>!?+-$<=%%!+C!&,=!
^-&=<-7&/+-7>!"%%+D/7&/+-!C+<!?<+%%Q?#>&#<7>!B%8D,+>+$8'!N7<7'!*717-@!

r"-!3k7A/-7&/+-!+C!?B"!B+>/D/=%!7-0![+D#A=-&%!C+<!&,=/<!"11<+1</7&=-=%%!/-!.+<d/-$!/-!7!
6#>&/D#>&#<7>!7-0!6#>&/<7D/7>!I+D/=&8@!!?7-70/7-!B%8D,+>+$/D7>!"%%+D/7&/+-!"--#7>!?+-C=<=-D='!
K&&7`7!!!!

r?<==!?+-D=1&/+-%!+C!?+$-/&/H=!?+A1=&=-D=r!X`/&,!*@"@!2=--=&&Y@!!?7-70/7-!B%8D,+>+$/D7>!"%%+D/7&/+-!
"--#7>!?+-C=<=-D='!K&&7`7!!!!

r^-&=<$<+#1!"&&/&#0=%P!I=>CQ3%&==A!7-0!m,<=7&%!&+!^0=-&/&8r!X`/&,!*@!?7A=<+-Y@!!?7-70/7-!B%8D,+>+$/D7>!
"%%+D/7&/+-!"--#7>!?+-C=<=-D='!K&&7`7!!!!

!
9::9!
!
rm,=!/-C>#=-D=!+C!D#>&#<=!+-!V=,7H/+#<P!^A1>/D7&/+-%!C+<!7DD#>&#<7&/+-!%&<7&=$/=%!/-!7!A#>&/D#>&#<7>!

%+D/=&8r@!!^-H/&=0!1>=-7<8!700<=%%'!_+#<& 0 0.24 1%+D/7&/+-!
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rI+D/7>!7-0!1%8D,+>+$/D7>!D+%&%!7-0!V=-=C/&%!+C!A#>&/D#>&#<7>/%A@r!!B71=<!1<=%=-&=0!&+!"--#7>!
?+-C=<=-D=!+C!?7-70/7-!B%8D,+>+$/D7>!"%%+D/7&/+-'!?7>$7<8@!

r"DD#>&#<7&/+-!+C!Z<==d!/AA/$<7-&%!/-!m+<+-&+@r!!B+%&=<!7&!"--#7>!?+-C=<=-D=!+C!?7-70/7-!
B%8D,+>+$/D7>!"%%+D/7&/+-'!?7>$7<8!X`/&,!m@!">A8<+#0/%Y@!

r"!#-/H=<%7>/%&!711<+7D,!&+!D<+%%QD#>&#<7>!1%8D,+>+$8@r!!B71=<!1<=%=-&=0!&+!`+<d%,+1!+-!rm=7D,/-$!
D<+%%QD#>&#<7>!1%8D,+>+$8@r!!?+-C=<=-D=!+C!^-&=<-7&/+-7>!"%%+D/7&/+-!C+<!?<+%%Q?#>&#<7>!
B%8D,+>+$8'![=V<=D=-'!\#-$7<8@!

r"DD#>&#<7&/+-!"&&/&#0=%!7-0!A=-&7>!,=7>&,!+C!<=C#$==%!>/H/-$!/-!7!A#>&/D#>&#<7>!%+D/=&8@r!!?+-C=<=-D=!+C!
^-&=<-7&/+-7>!"%%+D/7&/+-!C+<!?<+%%Q?#>&#<7>!B%8D,+>+$8'![=V<=D=-'!\#-$7<8!X`/&,!Z@![+-7Y@!

rG-0=<%&7-0/-$!7-0!A7-7$/-$!D#>&#<7>!<=>7&/+-%!/-!1>#<7>!%+D/=&/=%P!I+A=!1+%%/V>=!/A1>/D7&/+-!+C!
<=%=7<D,!/-!?7-707@r!!^-H/&=0!1>=-7<8!700<=%%!&+!I=D+-0!3#<+1=7-!?+-$<=%%!+C!B%8D,+>+$8'!
2#071=%&'!\#-$7<8@!

r?<+%%QD#>&#<7>!0/CC=<=-D=%!/-!%+D/7>!V=,7H/+#<@r!!B71=<!1<=%=-&=0!/-!%8A1+%/#A!+-!rf7</7&/+-%!/-!&,=!
%/a=!+C!D<+%%QD#>&#<7>!0/CC=<=-D=%r!XK<$@!*@!2=<<8!e!_@H7-!0=!f/pH=<Y!7&!I=D+-0!3#<+1=7-!
?+-$<=%%!+C!B%8D,+>+$8'!2#071=%&'!\#-$7<8@!

rB%8D,+>+$8!+C!"DD#>&#<7&/+-@r!!.+<d%,+1!1<=%=-&=0!&+!^-&=<-7&/+-7>!?+-C=<=-D=!+-!B<+A+&/-$!?<+%%Q
?#>&#<7>!B%8D,+>+$8'!^-%&/&#&=!+C!B%8D,+>+$8'!B+>/%,!"D70=A8!+C!ID/=-D=%'!.7<%7`'!B+>7-0!

r6#>&/D#>&#<7>/%A!/-!?7-707@r!!^-H/&=0!700<=%%!&+!K-&7</+!I#AA=<!I=A/-7<!+C!&,=!?=-&<=!C+<!&,=!I&#08!
+C!?7-707!XI09.644 -450 0 02 (#>) 05 0 0.24  (%) -0.2
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">>!&+!9(&,!^-&=<-7&/+-7>!?+-$<=%%!+C!?<+%%Q?#>&#<7>!B%8D,+>+$8'!B7A1>+-7@!
r"-!3D+>+$/D7>!"11<+7D,!&+!3&,-/D!7-0!?#>&#<7>!B%8D,+>+$8r@!!^-H/&=0!B>=-7<8!"00<=%%!&+!9%&!M7&/-!

"A=</D7-!?+-$<=%%!+C!^"??B'!6=</07'!6=k/D+@!
r"&&/&#0=%'!D<+87-D=%!=&!D+A1+<&=A=-&%!C7D=!7#k!,7-0/D71%r@!!"&=>/=<!%#<!>7!4h7071&/+-!z!27%=!

?+AA#-7#&7/<=!07-%>7!_<7-D+1,+-/=@!!G-/H=<%/&h!0=!6+-&<h7>@!
rm,=!1%8D,+>+$/D7>!7071&7&/+-!+C!8+#-$!*7A7/D7-!/AA/$<7-&%!/-!?7-707r@!!"@!6DJ=-a/=!e!*@.@!2=<<8'!

"--#7>!D+-H=-&/+-!+C!&,=!?7-70/7-!B%8D,+>+$/D7>!"%%+D/7&/+-'!B=-&/D&+-'!2@?@!X1+%&=<Y!
!
9::R!
!
"^-&=<=&,-/D!7&&/&#0=%!/-!?7-707P!
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!
!
b"DD#>&#<7&/+-!=&!7071&7&/+-!1%8D,+>+$/g#=c@!!^-H/&=0!1>=-7<8!700<=%%'!f^!?+-$<i%!^-&=<-7&/+-7>!0=!

>{"%%+D/7&/+-!1+#<!>7!4=D,=<D,=!^-&=<D#>&#<=>>='!6+-&<=7>@!
X9Y!b^-&=<-7&/+-7>!D+A17<7&/H=!%&#08!+C!=&,-+D#>&#<7>!8+#&,c!X`/&,!J@!J`7dY@!
X(Y!b"0H7-D=%!/-!"DD#>&#<7&/+-!4=%=7<D,c!XI8A1+%/#A!D+Q+<$7-/a=0!7-0!D+QD,7/<=0!`/&,!?@!.7<0Y@!
X;Y!b?+A17<7&/H=!%&#08!+C!7DD#>&#<7&/+-!+C!C+#<!$<+#1%!+C!%=D+-0!$=-=<7&/+-!8+#&,!/-!6+-&<=7>c!X`/&,!?@!

I7V7&/=<Y@!
XSY!b67<$/-7>/a7&/+-!7A+-$!"V+</$/-7>!B=+1>=%!/-!?7-707c!
!XRY!b\7-0V++d!+C!?<+%%Q?#>&#<7>!B%8D,+>+$8P!4=C>=D&/+-%!C<+A!30/&/-$!&,=!I=D+-0!30/&/+-c!

XI8A1+%/#A!+<$7-/a=0!7-0!D,7/<=0Y@!
XOY!bG-/&8!7-0!0/H=<%/&8!/-!D<+%%QD#>&#<7>!1%8D,+>+$8c!

"V+H=!1<=%=-&=0!&+!o^^^!D+-$<=%%!+C!&,=!^-&=<-7&/+-7>!"%%+D/7&/+-!C+<!D<+%%Q?#>&#<7>!B%8D,+>+$8'!
6+-&<=7>!

bB7<=-&%{!7-0!70+>=%D=-&%{!7DD#>&#<7&/+-!7&&/&#0=%c!X`/&,!?@!I7V7&/=<Y'!o^f!?+-C=<=-D=!+C!&,=!
^-&=<-7&/+-7>!I+D/=&8!C+<!I&#08!+C!2=,7H/+#<7>![=H=>+1A=-&'!E#hV=D@!

X9Y!b3D+>+$8'!D#>&#<=!7-0!D+$-/&/H=!1<+D=%%/-$c!X`/&,!*@"@!2=--=&&'!*@B@![=--8!e!N@!m#<-=<Y!
X(Y!b?<+%%QD#>&#<7>!,=7>&,!1%8D,+>+$8c!
X;Y!b4=>7&/+-%,/1!V=&`==-!#-=A1>+8A=-&!7-0!1%8D,+>+$/D7>!`=>>QV=/-$c!X`/&,!j@!"8D7-Y@!

"V+H=!1<=%=-&=0!&+!oof^!^-&=<-7&/+-7>!?+-$<=%%!+C!B%8D,+>+$8'!6+-&<h7>@!
b"V+</$/-7>!D#>&#<7>!/0=-&/&8c@!!?+-C=<=-D=!+C!N7&/H=!B%8D,+>+$/%&%!/-!?7-707'!K&&7`7@!
b?+-D=1&#7>!7-0!6=7%#<=A=-&!^%%#=%!/-!"DD#>&#<7&/+-!4=%=7<D,c@!!N^6\!m=D,-/D7>!"%%/%&7-D=!

.+<d%,+1'!2=&,=%07'!GI"@!
bG-/&8!7-0!0/H=<%/&8!/-!D<+%%QD#>&#<7>!1%8D,+>+$8c@!!_=%&%D,</C&!C+<!\7<<8!m</7-0/%'!G-/H=<%/&8!+C!^>>/-+/%'!

GI"@!
b?#>&#<='!V=,7H/+#<!7-0!,=7>&,c@!!K-=!078!`+<d%,+1!1<=%=-&=0!7&!?IBB'!I7-![/=$+'!GI"@!
b6#>&/D#>&#<7>/%A!7-0!B%8D,+>+$8P!3-#-D/7&/-$!&,=!D+--=D&/+-%c@!!K-=!078!`+<d%,+1!1<=%=-&=0!7&!

?IBB'!I7-![/
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!
b_<+A!6=>&/-$!B+&!&+!?#>&#<7>!B>#<7>/%AP!!^A1>/D7&/+-%!C+<!30#D7&/+-!7-0!m<7/-/-$!+C!\#A7-!I=<H/D=%!

B<+C=%%/+-7>%c'!!^-H/&=0!B>=-7<8!"00<=%%'!_7D#>&8!+C!I+D/7>!.+<d'!\=V<=`!G-/H=<%/&8!+C!
*=<#%7>=A'!^%<7=>@!

! b^0=+>+$8!7-0!&,=!%&#08!+C!/-&=<D#>&#<7>!<=>7&/+-%c@!
! b"D,/=H/-$!0/H=<%/&8!7-0!=g#/&8!/-!A/>/&7<8!/-%&/&#&/+-%c!X`/&,!4@!J7>/-Y@!
! b"071&7&/+-!+C!m#<d/%,!^AA/$<7-&%!/-!?7-707c!X`/&,!2@!"&7D7Y@!!!
! ">>!&+!^-&=<-7&/+-7>!"D70=A8!+C!^-&=<D#>&#<7>!4=>7&/+-%!?+-C=<=-D='!J=-&'!GI"@!
b"DD#>&#<7&/+-!7-0!7071&7&/+-!7A+-$!%=D+-0!
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27<+07'!^-0/7@!
_/<%&!b[@!I/-,7!6=A+</7>!M=D&#<=c![=17<&A=-&!+C!B%8D,+>+$8'!G-/H=<%/&8!+C!">>7,7V70'!">>7,7V70'!

^-0/7@!
b?#>&#<=!7-0!\=7>&,c'!^-H/&=0!M=D&#<='!Z@2@!B7-&!^-%&/&#&=!+C!I+D/7>!ID/=-D=%!&+!.+<d%,+1!+C!?"43!7-0!

"$7!J,7-!_+#-07&/+-!+-!?+AA#-/&8!27%=0!\=7>&,'!">>7,7V70'!^-0/7@!
b"V+</$/-7>!?#>&#<7>!^0=-&/&8c'!^-H/&=0!M=D&#<='!?7-70/7-!I&#0/=%![=H=>+1A=-&!B<+$<7AA=@!!27-7<7%!

\/-0#!G-/H=<%/&8'!f7<7-7%/'!^-0/7@!
b?,7-$/-$!K<$7-/a7&/+-%!&+!7DD+AA+07&=!0/H=<%/&8c'!^-H/&=0!M=D&#<='!_7D#>&8!+C!67-7$=A=-&'!27-7<7%!

\/-0#!G-/H=<%/&8'!f7<7-7%/'!^-0/7@!
b"DD#>&#<7&/+-!7-0!"071&7&/+-!+C!^AA/$<7-&%!/-!?7-707c'!B#V>/D!M=D&#<='![=17<&A=-&!+C!I+D/7>!

B%8D,+>+$8'!G-/H=<%/&8!+C!\=>%/-d/'!\=>%/-d/'!_/->7-0@!
b?<+%%Q?#>&#<7>!7-0!^-&=<D#>&#<7>!4=%=7<D,!+-!67-7$=A=-&!7-0!K<$7-/a7&/+-7>!2=,7H/+#<c'!I,+<&!

?+#<%='!I`=0/%,!ID,++>!+C!3D+-+A/D%!7-0!2#%/-=%%!"0A/-/%&<7&/+-'!\=>%/-d/'!_/->7-0@!
b^-&=<D#>&#<7>!4=>7&/+-%c'!I,+<&!?+#<%='!ID,++>!+C!?+AA#-/D7&/+-%'!G-/H=<%/&8!+C!*8H7%d8>7'!*8H7%d8>7'!

_/->7-0@!
b^-&=<-7&/+-7>!I&#08!+C!3&,-+D#>&#<7>!5+#&,c'!?++<0/-7&+<!+C!4=%=7<D,!6==&/-$'!_7D#>&8!+C!I+D/7>!

ID/=-D=%'!G-/H=<%/&8!+C!M=/0=-'!M=/0=-'!m,=!N=&,=<>7-0%@!
^-&=<-7&/+-7>!I8A1+%/#A!+-!3&,-/D!^0=-&/&8P!b?#>&#<7>!^0=-&/&/=%!/-!?7-707c'!^-H/&=0!%1=7d=<'!_7D#>&8!+C!

I+D/7>!ID/=-D=%'!G-/H=<%/&8!+C!M=/0=-'!M=/0=-'!m,=!N=&,=<>7-0%@!
!
!
!
!
!
!
()))!
!
b^-&=<D#>&#<7>!4=>7&/+-%!/-!B>#<7>!I+D/=&/=%c@!!^-H/&=0!B>=-7<8!"00<=%%'!^-&=<D#>&#<7>!30#D7&/+-!I+D/=&8!+C!

*717-'!"--#7>!?+-C=<=-D='!m+d8+'!*717-@!
b6#>&/D#>&#<7>!B+>/D8!7-0!4=7>/&8!/-!?7-707c@!!^-H/&=0!M=D&#<=!&+!?7-707Q*717-!I+D/=&8'!7-0!^-%&/&#&=!+C!

?7-70/7-!I&#0/=%'!I711+<+@!
b6#>&/D#>&#<7>/%A!7-0!^-&=<D#>&#<7>!4=>7&/+-%!/-!?7-707c@!!^-H/&=0!M=D&#<=!&+!?7-70/7-!I&#0/=%!

B<+$<7AA='!6=/p/!G-/H=<%/&8'!m+d8+'!*717-@!
b6#>&/D#>&#<7>/%A!7-0!^-&=<D#>&#<7>!4=>7&/+-%!/-!?7-707c@!!^-H/&=0!M=D&#<=!&+!*717-=%=!"%%+D/7&/+-!+C!

?7-70/7-!I&#0/=%'!K%7d7'!*717-@!
b3D+>+$8'!?#>&#<='!7-0!?+$-/&/H=!"071&7&/+-c@!!^-H/&=0!M=D&#<='!_7D#>&8!+C!^-&=$<7&=0!\#A7-!I&#0/=%'!

J8+&+!G-/H=<%/&8'!J8+&+'!*717-@!
b6#>&/D#>&#<7>/%A!7-0!^-&=<D#>&#<7>!4=>7&/+-%!/-!?7-707c@!?+>>+g#/#A'!ID,++>!+C!I+D/+>+$8'!J`7-%=/!
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b"DD#>&#<7&/+-!7-0!7071&7&/+-!7A+-$!/AA/$<7-&!8+#&,c@!?+>>+g#/#A!1<=%=-&=0!&+![=17<&A=-&!+C!!
! B%8D,+>+$8'!G-/H=<%/&8!+C!Z/=%%=-'!Z=<A7-8'!*#-=L@!
b"DD#>&#<7&/+-!7-0!7071&7&/+-!7A+-$!=&,-+D#>&#<7>!$<+#1%P!"-!/-&=<-7&/+-7>!1=<%1=D&/H=c@!^-H/&=0!
>=D&#<=!1<=%=-&=0!&+!D+-C=<=-D=!+-!!
! b6#>&/D#>&#<7>/%Ac'!2<+Dd!G-/H=<%/&8'!?7-707'!*#-=!(S@!
b"DD#>&#<7&/+-!7-0!7071&7&/+-!7A+-$!/AA/$<7-&!8+#&,c@!B71=<!1<=%=-&=0!&+!D+-C=<=-D=!+C!?7-70/7-!!
! 3&,-/D!I&#0/=%'!K&&7`7'!?7-707'!KD&+V=<!9S@!
b"DD#>&#<7&/+-!7-0!7071&7&/+-!7A+-$!/AA/$<7-&!8+#&,c'!?+>>+g#/#A!1<=%=-&=0!&+!0=17<&A=-&!+C!!
! B%8D,+>+$8'!\7A/>&+-!?+>>=$='!GI"'!KD&+V=<'!(R@!
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b"DD#>&#<7&/+-!7-0!"071&7&/+-!+C!^AA/$<7-&%c@!^-H/&=0!>=D&#<=!&+!^-&=<-7&/+-7>!D+-C=<=-D=%!+-!
!b?,/-7&+`-%!7-0!2=8+-0c@!f7-D+#H=<'!678@!

!
b"!!G-/H=<%7>/%&!B=<%1=D&/H=!+-!&,=![=D>7<7&/+-!+C!3&,/D7>!B</-D/1>=%!C+<!B%8D,+>+$/%&%c!B<=%=-&7&/+-!&+!
! !?B"!"--#7>!D+-H=-&/+-'!6+-&<=7>'!*#-=@!
!
bm+`7<0%!B+%/&/H=!.=>>V=/-$!+C!^AA/$<7-&%'!4=C#$==%!7-0!^-0/$=-+#%!B=+1>=%c@!^-H/&=0!>=D&#<='!!
! I+D/=070!^-&=<7A=</D7-7!0=!B%/D+>+$/7'!Z#7&=A7>7'!*#-=@!
!
()9)!
b"DD#>&#<7&/+-!7-0!.=>>V=/-$c@!B<=%=-&=0!&+!?^_"4!`+<d%,+1'!E#=V=D'!678!
!
b^-&=$<7&/+-P!"!?+-D=1&#7>!"-7>8%/%c'!7-0!!!
bG<V7-!"V+</$/-7>!1=+1>=%!I&#08!X`/&,!6@!"07A%Y@!!
B71=<%!1<=%=-&=0!&+!?B"!"--#7>!D+-H=-&/+-'!./--/1=$'!*#-=!
!
!
b?#>&#<=%!/-!?+-&7D&c'!!
b"DD#>&#<7&/+-!7-0!^-&=<D#>&#<7>!4=>7&/+-%c'!
bm,=!3D+D#>&#<7>!"11<+7D,!&+!&,=!?<+%%Q?#>&#<7>!I&#08!+C!_7A/>/=%c'!
b^-&=$<7&/+-!7-0!6#>&/D#>&#<7>/%AP!"!?+-D=1&#7>!"-7>8%/%c@!!!
!B71=<%!1<=%=-&=0!&+!^"??B!?+-$<=%%'!6=>V+#<-='!*#>8!
!
b?#>&#<7>!3-$7$=A=-&!7-0!.=>>V=/-$P!_#<&,=<!"-7>8%=%!+C!&,=!G<V7-!"V+</$/-7>!B=+1>=%!I&#08c!
?+>>+g#/#A'![=17<&A=-&!+C!"V+</$/-7>!"CC7/<%'!?7-V=<<7'!*#>8@! !
!
b6#&#7>!^-&=<D#>&#<7>!4=>7&/+-%!/-!B>#<7>!I+D/=&/=%c'!?+>>+g#/#A'!G-/H=<%/&8!+C!N=`!I+#&,!.7>=%@!*#>8!
!
bm,=!"DD#>&#<7&/+-!7-0!"071&7&/+-!+C!I=D+-0!Z=-=<7&/+-!^AA/$<7-&!5+#&,!/-!m+<+-&+!7-0!6+-&<=7>c!
B71=<!1<=%=-&=0!V8!H/0=+D+-C=<=-D=!&+!&,=!I/k&,!^-&=<-7&/+-7>!m7<&#!?+-C=<=-D=!+-!?7-70/7-!I&#0/=%@!!
!
!
!
!b^-&=<D#>&#<7>!4=>7&/+-%!/-!B>#<7>!I+D/=&/=%c'!7-0!!!^-&=<D#>&#<7!
>!c^-&=<D#>&#<7>!4=>7&/+-%!/-!7!4#<7>!?7-70/7-!B<7/</=!?/&8c!X`/&,!4@?@!"--/%!e!4@!Z/V%+-Y!
B71=<%!1<=%=-&=0!&+!6/n6y%!J+-C=<=-D/7'!X.=nm,=A!?+-C=<=-D=Y!3$=<'!\#-$7<8'!KD&+V=<@!
!
!b?#>&#<=!7-0!?+$-/&/+-c'!?+>>+g#/#A'!
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!!!2<#%%=>%'!"1</>@!
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()9;!
b"DD#>&#<7&/+-'!^0=-&/&8!7-0!.=>>V=/-$!7A+-$!3&,-+D#>&#<7>!5+#&,c'!^-H/&=0!J=8-+&=!&+!^-&=<-7&/+-7>!
I8A1+%/#A!+-!"<7V!5+#&,'!./-0%+<'!*#-='!()9;!
bm,=+<8!7-0!6=&,+0!/-!?<+%%Q?#>&#<7>!7-0!^-&=<D#>&#<7>!B%8D,+>+$8c'!>=D&#<=!1<=%=-&=0!&+!^-&=<-7&/+-7>!
I8A1+%/#A!+-!"<7V!5+#&,'!./-0%+<'!*#-='!()9;@!
b"D,/=H/-$!7!$>+V7>!1%8D,+>+$8c'c'!171=<!1<=%=-&=0'&+'?7-70/7-!B%8D,+>+$/D7>!"%%+D/7&/+-'!E#=V=D!
?/&8'!*#-='!()9;!
b4=%=7<D,!+-!6#>&/D#>&#<7>/%A!/-!?7-707c'!171=<!1<=%=-&=0!&+'?7-70/7-!B%8D,+>+$/D7>!"%%+D/7&/+-'!
E#=V=D!?/&8'!*#-=!'!()9;!
b"DD#>&#<7&/+-P!B7%&'!1<=%=-&!7-0!C#&#<=c@!^-H/&=0!J=8-+&='!^-&=<-7&/+-7>!"D70=A8!C+<!^-&=<D#>&#<7>!
4=%=7<D,'!4=-+'!*#-=@!()9;@!
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^-&=<D#>&#<7>!4=%=7<D,!D+-C=<=-D='!2=<$=-'!*#-=@!
!
!
2=<<8'!*@!.@!e!.7<0'!?@!!6#>&/D#>&#<7>/%A@!!B<=%=-&7&/+-!&+!&,=!^-&=<-7&/+-7>!"D70=A8!+C!^-&=<D#>&#<7>!
4=%=7<D,!D+-C=<=-D='!2=<$=-'!*#-=@!
!
2=<<8'!*@.@!!6#&#7>!/-&=<D#>&#<7>!<=>7&/+-%!/-!1>#<7>!%+D/=&/=%@!B<=%=-&7&/+-!&+!&,=!^-&=<-7&/+-7>!"D70=A8!
+C!^-&=<D#>&#<7>!4=%=7<D,!D+-C=<=-D='!2=<$=-'!*#-=@!
!
2=<<8'!*@.@!6#&#7>!^-&=<D#>&#<7>!4=>7&/+-%!/-!B>#<7>!I+D/=&/=%@!^-H/&=0!&7>d!&+!p+/-&!D+-C=<=-D=!+C!!!
&,=!"D70=A8!+C!67-7$=A=-&!7-0!&,=!"%/7-!"D70=A8!+C!67-7$=A=-&!+-!&,=!r67-7$=A=-&!7-0!&,=!

N=`!!
[=A+$<71,/DP!G->=7%,/-$!&,=!3D+-+A/D!7-0!K<$7-/a7&/+-7>!B+&=-&/7>!+C!6/$<7-&%'![/7%1+<7'!7-0!7!!
2+#-07<8>=%%!.+<dC+<D=r@f7-D+#H=<'!"#$#%&@!
!
()9O!
!
2=<<8'!*@.@!?+A17<7&/H=!7-7>8%/%!+C!?7-70/7-!A#>&/D#>&#<7>/%A!1+>/D8!7-0!&,=!A#>&/D#>&#<7>/%A!1+>/D/=%!
+C!+&,=<!D+#-&</=%@!\I3!"1</>!D+-C=<=-D='!6+%D+`@!
!
2=<<8'!*@.@!!^AA/$<7-&!7DD#>&#<7&/+-!7-0!`=>>V=/-$'!\I3!"1</>!D+-C=<=-D='!6+%D+`!
!
2=<<8'!*@.@!"D,/=H/-$!`=>>V=/-$!7-0!7!%=-%=!+C!V=>+-$/-$!7A+-$!/AA/$<7-&%'!^-&=<-7&/+-7>!I=&&>=A=-&!
?+-C=<=-D='!I=&&>=A=-&!?+#-D/>!+C!"#%&<7>/7'!6=>V+#<-='!"#%&<7>/7'!678@!
!
2=<<8'!*@!.@!e!\+#'!_@!^AA/$<7-&!7DD#>&#<7&/+-!7-0!`=>>V=/-$@!?7-70/7-!B%8D,+>+$/D7>!"%%+D/7&/+-!
?+-C=<=-D='!f/D&+</7'!?7-707@!*#-=@!
!
2=<<8'!*@.@!"D,/=H/-$!.=>>V=/-$!"A+-$!3&,-+D#>&#<7>!Z<+#1%P!^-&=<-7&/+-7>!I&#0/=%!+C!&,=!^-&=$<7&/+-!
\81+&,=%/%@!!^-&=<-7&/+-7>!?+-C=<=-D=!+-!I+D/7>!/0=-&/&8!7-0!.=>>V=/-$'!2</%V7-='!"#%&<7>/7'!*#-=@!
!
2=<<8'!*@.@!6#&#7>!7DD+AA+07&/+-P!m,=!V7%/%!C+<!1+%/&/H=!/-&=<D#>&#<7>!<=>7&/+-%@!^-&=<-7&/+-7>!?+-$<=%%!
+C!B%8D,+>+$8'!5+d+,7A7'!*717-'!*#>8@!
!
2=<<8'!*@.@!^-&=<D#>&#<7>!4=>7&/+-%!/-!1>#<7>!%+D/=&/=%@!^"??B!?+-C=<=-D='!N7$+87'!*717-'!*#>8@!
 
!
()9L!
2=<<8'!*@.@!
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2=<<8'!*@.@!\+`!I,7>>!.=!">>!M/H=!m+$=&,=<v!B#V>/D!M=D&#<=@!M+-0+-!ID,++>!+C!3D+-+A/D%'!M+-0+-'!!!
!!!!!!!!!GJ@!!I=1&=AV=<@!
!
2=<<8'!*@.@!\+`!I,7>>!.=!">>!M/H=!m+$=&,=<v!^-H/&=0!>=D&#<='!I+#&,=7%&!"%/7!4=$/+-7>!?+-C=<=-D=!+C!!!!
!!!!!!!!!!B%8D,+>+$8'!\7-+/'!f/=&-7A'!KD&+V=<!
!
!
()9T@!
2=<<8'!*@.@!6#&#7>!^-&=<D#>&#<7>!4=>7&/+-%!7-0!I#%&7/-7V>=![=H=>+1A=-&@!?+-$<=%%!+C!&,=!^-&=<-7&/+-7>!!
!!!!!!!"%%+D/7&/+-!+C!"11>/=0!B%8D,+>+$8'!6+-&<=7>'!*#-=!
2=<<8'!*@.@!_<+A!B+>/D8!&+!4=%=7<D,!7-0!27Dd!"$7/-'!?+-$<=%%!+C!&,=!^-&=<-7&/+-7>!!!!!
!!!!!!!"%%+D/7&/+-!C+<!?<+%%Q
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()((!

2=<<8'!*@.@@?<+%%Q?#>&#<7>!B%8D,+>+$8P!m,=!=7<>8!078%@!^"??B!?+-C=<=-D='!!

!!!!!!!!!b!\+-+<7<8!_=>>+`%!I8A1+%/#Ac!XH/<&#7>Y!

2=<<8'!*@.@@I&+$/7--/'!6!e!M=C</-$,7#%=-'!J@ 6#>&/D#>&#<7>!^0=+>+$8P!K</$/-%!7-0!3H+>#&/+-!

!!!!!!!!!I8A1+%/#A!+-!b4=H/%/+-!+C!&,=!6#>&/D#>&#<7>!^0=+>+$8!ID7>=c@!^"^4!?+-C=<=-D=!XH/<&#7>Y! !

2=<<8'!*@.!^-&=$<7&/+-!\81+&,=%/%P!K</$/-%!7-0!3H/0=-D=@!I8A1+%/#A!+-!b.,7&!/%!&,=!<+>=!+C!!

!!!!!!!!!7DD#>&#<7&/+-!C+<!7071&7&/+-v!6=&7Q1=<%1=D&/H=%!+-!+>0!7-0!-=`!g#=%&/+-%'!7-0!7>&=<-7&/H=!

!!!!!!!!!&,=+<=&/D7>!711<+7D,=%c!^"^4!?+-C=<=-D=!XH/<&#7>Y!!

!

!
!

!
!
!
!
 
!
 
 
 
 
!
!
!
!
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!
!
!
!
!
!
!
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!
!
!
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