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#$%(.$"1" (%7#1"&1-,.+?" ,7#1$(."#$%-,&.$"A)%".+6)7.&"3%+.&" &%" ,'(%$-1'%-(.7"'01"
&\"-17"1&"(%7#1&"-\&7,-1?"'.()$.+"%"*,1+\6,-1"mb.&%"3%"#$13)/01n?"1"*,1+\6,-1"m.(1"
*,12.+,7%'(.$n"%"1"&1-,.+"m.(1".'($1#1&2&1-,12.+,7%'(.$n"7.&"(.7*F7"&%",'(%$+,6.7"
-17" 1&" (%7#1&" 31" #.&&.31" %" 31" #$%&%'(%" A)%?" #1$" &)." 5%T" &01" %'51+5,31&" #%+1"

.6%'-,.7%'(1&:" <&(%&" &01" %'(%'3,31&" -171" $%.+,3.3%&"7=+(,#+.&" A)%" -17#1$(.7"
;%(%$16%'%,3.3%"3.&"#$G(,-.&".+,7%'(.$%&"%"A)%"%&(.*%+%-%7" +,6./g%&"%" $%+./g%&"

31"h(,#1"3%"%&($)()$."b.7,+,.$j?"h-17#1&,/01"31"6$)#1"317F&(,-1j?"h'45%+"3%",'&($)/01j?"
2

-,.7%'(1&"#$13)T%7"%')'-,.31&"-1%$-,51&"%"&,7*\+,-1&"%"%')'-,.31&"'01"-1%$-,51&"
mC1)-.)+(?"RHKHc"@%+%)T%?"RHHJn:

f&"3,&-)$&1&"31&"%'($%5,&(.31&"$%5%+.7"%')'-,.31&"-1%$-,51&"%7"$%+./01".1"
(%7#1" (.,&"-171"hb.+(."3%" (%7#1"#.$."-1T,';.$j?"hb./1" ()31"."-1$$%$j?"h3,&#1',*,+,2
3.3%"3%"(%7#1"#.$."1)($.&"(.$%b.&j?"h.6,+,T.$"1"(%7#1"3.&"(.$%b.&"317F&(,-.&j?"h5G$,.&"
(.$%b.&".+,7%'(.$%&"'1"7%&71"(%7#1j?"h&.,1"3%"7.';0"-%31"."-1$$%$"#.$.".#.';.$"
1" ($.'&#1$(%"#.$."1" ($.*.+;1j?"h+%5.$".&"-$,.'/.&"o"%&-1+.j?"h.+71/.$" $G#,31"#1$A)%"
&%"(%7")7.";1$."3%"3%&-.'&1j:"<')'-,.31&"$%5%+.31$%&"3%")7"(%7#1"(%-'1+\6,-1"

-171"h(%$"(%7#1"#.$."+%$j?"h(%$"(%7#1"3%"#.&&%.$"'."'.()$%T.j?"h(%7#1"3%"3%&-.'&1j?"
h(%7#1&"+,5$%&j?"h(%7#1&"3%"+.T%$j?"h(%7#1"#.$."$%-%*%$"1&".7,61&j?"h61&(1"3%"(17.$"
1"7%)"(%7#1"'.&" $%b%,/g%&"-17"." b.74+,.j:"V01"%')'-,.31&"A)%"$%7%(%7"#.$.".&"
(%7#1$.+,3.3%&".+,7%'(.$%&"b%&(,5.&"3.&"&1-,.*,+,3.3%&"%7"-.&."%"b1$."3%"-.&.?"%7"
(%7#1&"3%"+.T%$?"(%7#1&"b.7,+,.$%&"%"(%7#1&",'3,5,3).,&"31&"&)>%,(1&:

<7" &%6),3.?" %[#+,-,(.71&" 1&" -.7,';1&" ($,+;.31&" '." ,'5%&(,6./01" &1*$%" .&"
-)+()$.&".+,7%'(.$%&"%7"U.&-.,&"'1"(%7#1"%"-17"1"(%7#1:

&+%)',"!(HN")/1"*+,+0.6'&()

3.&" ($.'&b1$7./g%&" 3." -)+()$." .+,7%'(.$" %?" %7"#.$(,-)+.$?" &1*$%" .&"7)3.'/.&" 31"
(%7#1"&1-,.+".+,7%'(.$:"!&"(F-',-.&"3%"$%-1+;."3%"3.31&")(,+,T.3.&"b1$.7".&"&%6),'2

%7"#$1b)'3,3.3%"%"."%'($%5,&(."&%7,%&($)()$.3.:"]%&(."=+(,7.?"%&(.*%+%-%71&")7."
6$%+;."3%"(.$%b.&"317F&(,-.&"+,6.3.&"o".+,7%'(./01"3%".-1$31"-17".&"-1'&,3%$./g%&"
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(%\$,-.&"3%"V(%#;%'"B%''%+"mRHHMn"%"B.*%+"r$.-,."mRHHKn:"!&&,7"&%'31?"."%+.*1$./01"
3."6$%+;."-1'(%7#+1)".&"7)3.'/.&?" $)()$.&"%"-1'(,'),3.3%&"3.&"#$G(,-.&".+,7%'2
(.$%&"7.(%$,.,&"%"&,7*\+,-.&"'1&"=+(,71&"-,'A)%'(.".'1&?"%'51+5%'31".&"3,b%$%'(%&"
b.&%&"31"&,&(%7.".+,7%'(.$"(.,&"-171"."#$13)/01"m;1$(,-)+()$.?"b$)(,-)+()$.?"-$,./01"
3%" .',7.,&?" .&" (F-',-.&" 3%" #$13)/01?" %(-:n?" 1" .#$15,&,1'.7%'(1" m-17#$.?" ($1-.&" %"
3G3,5.&n?".".$7.T%'.6%7"%"-1'&%$5./01"31&".+,7%'(1&?"."#$%#.$./01"%"."-1'b%/01"
-)+,'G$,.?"1"&%$5,/1"3%"7%&."m#�$"%"+%5.'(.$"."7%&.n?"1"(,#1"3%"*.,[%+.?"."+,7#%T."%"."
.$$)7./01"31&")(%'&4+,1&?"."7.')(%'/01"%"+,7#%T."31"%A),#.7%'(1"%"31"%&#./1"-)+,2

2
#.-,(.31&?"."&%#.$./01"31&"$%&43)1&"&\+,31&?"."-$1'17%($./01"31"(%7#1?"1"-1'($1+1"

31&"&.*%$%&".+,7%'(.$%&"%"-)+,'G$,1&:"!-$%&-%2&%".,'3."1"-),3.31"3%"&.(,&b.T%$"1&"
61&(1&".+,7%'(.$%&"31&"7%7*$1&"31"6$)#1"317F&(,-1"%'($%"1)($.&".(,5,3.3%&"3,G$,.&"

1)($1"7%7*$1"b.7,+,.$"1)"#1$"&%$5,/1"317F&(,-1"mB.&-.$%';.&?"MLLI"%"MLRM*n:"
Y%+.(,5.7%'(%" o" .'G+,&%" 3%" 3.31&?" $%-1$$%71&" (.'(1" ." (F-',-.&" A).'(,(.(,2

5.&"-171"."A).+,(.(,5.&:"]."#$,7%,$.?"#$1-%3%71&".1"-G+-)+1"3."3)$./01"7F3,."31"
(%7#1"%7"-.3."(.$%b.:"]."&%6)'3.?")(,+,TG71&".".'G+,&%"3%"-1'(%=31"%7"-.(%61$,.&"
3." ,'b1$7./01"$%-1+;,3.".($.5F&"3.&"%'($%5,&(.&"%7"#$1b)'3,3.3%"%"3.&"%'($%5,&2

$%+./01" o&" ;,&(\$,.&" 3%" 5,3." .+,7%'(.$" -%'($.3.&" '.&"7)3.'/.&" 3.&" #$G(,-.&?" 3.&"
(%7#1$.+,3.3%&".+,7%'(.$%&"%"3."3,5,&01"&%[).+"31"($.*.+;1"317F&(,-1".+,7%'(.$"
mB.&-.$%';.&?"MLRM.n:

!".71&($."%'51+5%)"5,'(%"%"'15%"6$)#1&"317F&(,-1&?"')7"(1(.+"3%"&%&&%'(."
#%&&1.&"%'($%5,&(.3.&:"!"&)."3,7%'&01"#13%$,."(%$"&,31"7.,1$?"(13.5,.?"-1'&,3%$.712

#1$"1)($1?"#1$A)%".(,'6,71&"."&.()$./01"#$%(%'3,3.:"!".71&($."1*%3%-%)"%&&%'-,.+2
7%'(%"."-$,(F$,1&"3%" "31"'=7%$1"3%"-.&1&?"(%'31"%7"-1'(."."b)'/01"
31",'5%&(,6.31$?"1"#$1*+%7."%7"%&()31"%"."#%$&#%(,5."(%\$,-.".31(.3.:"<7"#$,7%,$1?"

2
&,/01" %" %&($)()$." b.7,+,.$j?" '45%+" 3%" $%'3,7%'(1&j?"h'45%+" 3%" ,'&($)/01j?"h-.(%61$,.&"

2

.".71&($.6%7",'(%'-,1'.+:"f&"6$)#1&"&01"&%+%-,1'.31&"3%".-1$31"-17"1&"-$,(F$,1&"
%&(.*%+%-,31&"#1$"'\&"%".-,7."3%&-$,(1&:"

@%&(%"7131?"1&"6$)#1&"317F&(,-1&"3,&($,*)%72&%"A).'(1"o"&)."%&($)()$."b.7,2
+,.$"3."&%6),'(%"7.'%,$.8")7"3%"%&($)()$."b.7,+,.$".+.$6.3.?"-.(1$T%"b.74+,.&"')-+%.2
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A).($1"71'1#.$%'(.,&"%"1,(1"6$)#1&"317F&(,-1&")',#%&&1.,&"mB.&-.$%';.&?"MLLIn:"
<'($%5,&(G71&" (131&" 1&" 7%7*$1&" 31" 6$)#1" 317F&(,-1" &%7#$%" A)%" b1," #1&&45%+?"
$%&)+(.'31")7"(1(.+"3%"5,'(%"%"&%,&";17%'&"%"($,'(."%"A).($1"7)+;%$%&?",'-+),'31"1&"

.&"&.43.&"'1()$'.&:"U1'(%7#+G71&"'.".71&($."6$)#1&"317F&(,-1&"-17",3.3%&"%'($%"
5,'(%"%"&%(%'(."31,&".'1&"3%"b1$7.".".#$%%'3%$".&"7)3.'/.&"3."-)+()$.".+,7%'(.$:"

%"A).($1"31"U1'-%+;1"3%"U.&-.,&?"-,'-1"3%"X,&*1.?"31,&"31"U1'-%+;1"3%"r\,&"mO%,$."

m<&($%7.3)$.n?")7"3%"B)$/."md$G&21&2B1'(%&n?")7"3%"C1$1&"31"!$$01"m!+(1"!+%'(%>1n?"
)7"3%"�6)."d$.5%&&."mY,*.(%>1n"%")7"%&($.'6%,$1"mX1'3$%&n:"d%$71&"#$,5,+%6,.31"1&"
'.()$.,&"31"U1'-%+;1"3%"U.&-.,&"%".&"#%&&1.&"-17"7.,&"3%"A).$%'(.".'1&"%[#+,-.2&%"
#%+1"b.(1"3%"#$%(%'3%$71&"%&()3.$"."-)+()$.".+,7%'(.$"%7"U.&-.,&:"d131&"$%&,3%7"'1"
-1'-%+;1";G"7.,&"3%"5,'(%".'1&:"

U.3." %'($%5,&(." %7" #$1b)'3,3." &%" 3%&%'$1+." -17" )7" 6$.)" 3%" +,*%$3.3%" %"
%&#1'(.'%,3.3%"3."#%&&1."%'($%5,&(.3.:"!" &)."3)$./01"F"3%"-%$-."3%"3).&";1$.&?"
&%'31"-1'3)T,3."%7"-.&."3%"-.3."6$)#1"317F&(,-1:"!"&%6)'3."5,&,(."F"-1'&.6$.3."

3.&"%7%'(.&"&%7.'.,&"3%"(131&"1&"7%7*$1&"31"6$)#1"317F&(,-1?"$%-1+;%'312."'."
(%$-%,$."5,&,(.:"

])7."&%6)'3."b.&%"3.",'5%&(,6./01?"'1"#%$4131"%'($%"MLLI"%"MLRN?"&%+%-,12
'G71&"%'($%"1&"5,'(%"%"'15%"6$)#1&"317F&(,-1&?"'15%"6$)#1&"317F&(,-1&"A)%"-1'&2
(,()%7")7" ?%)-&'
.+,7%'(.$%&"A)1(,3,.'.&:

X%5.'(.71&"-171";,#\(%&%"3%"($.*.+;1"1"&%6),'(%"#%$-)$&1"3%",'5%&(,6./01"
-)>1&"#,+.$%&".&&%'(.7"'1&"#$1-%&&1&"A)%"."&%6),$"%+%'-.71&8"

y" 2
6)$./g%&"3,b%$%'-,.3.&"3%".-1$31"-17".";%$.'/.",'(%$6%$.-,1'.+"%"b.7,+,.$"
&%6)'31".&"&%'&,*,+,3.3%&"$%+.(,5.7%'(%"o"%&(F(,-."31".(1".+,7%'(.$:"

y"

3%"&%'(,$"1"(%7#1"%'A).'(1"#%/-&'N*N"./*".+,7%'(.$:
y" d%$-%,$.";,#\(%&%8"%7"(%7#1&"3%"-$,&%"-,5,+,T.-,1'.+?".&&,&(,71&"."$)()$.&"3.&"

2
-./g%&"%"'15.&"&)*>%(,5,3.3%&".+,7%'(.$%&"%"'151&"7131&"3%"&%'(,$"1"(%7#1?"
(%'31"%b%,(1"3,$%(1"'."1$6.',T./01"3.&"(.$%b.&".+,7%'(.$%&"317F&(,-.&"%"'."
#%$-%/01"(%7#1$.+"3.&"7%&7.&:"

2
-.3%,."'151&"7131&"3%"&%'(,$"1"(%7#1"%'A).'(1"#%/-&'N*N"./*".+,7%'(.$:



!+,7%'(./01"%"d%7#1&"&1-,.,&

!"#$%&'(%)*+*&'"'%',-./%'0%.1"#$%23."%'4'5&')2*&"&6'5&'7+&"&'"'+&'8-1-2+&

?5785"Z5-A501GX5-

NRH

*"1:+!(0',(,")/(0'1"%*(!")/%()/!"#"'HN")

l).'31"B.$,."Y.((.T,"3%&-$%5%"1&";G*,(1&".+,7%'(.$%&"31&"#1$()6)%&%&"'1&"

&%)&"-1'(%=31&".+,7%'(.$%&?"'1"'1&&1"%'(%'3,7%'(1?".".)(1$."3%&-$%5%"1&";G*,(1&"
3%")7."-+.&&%"&1-,.+"3."#%A)%'."*)$6)%&,.:"!".)(1$."&.+,%'(."A)%"o&"'15%";1$.&"
*%*,.2&%"-;G"-17"+%,(%"%"#01"(1$$.31?"-1*%$(1"3%"7.'(%,6."&.+6.3.c"o&"A),'T%";1$.&?"
|-17,.2&%}")7."&1#."-17"-.$'%?"-1)5%&"%"'.*1&?"&.$3,';.&"1)"*.-.+;.)"%".$$1T"%"o&"
5,'(%"%")7.";1$.&?"'15.7%'(%"-;G"%"#01"(1$$.31"m-,(.31"#1$"@$)71'3"O$.6.?"MLLSn:"

^G$,1&" .)(1$%&" -1,'-,3%7"A)%?" .1" +1'61" 3." &%6)'3."7%(.3%" 31" &F-)+1"zZz?"
.&&,&(,71&" #$16$%&&,5.7%'(%" o" 3%&+1-./01" 31&" ;1$G$,1&" 3.&" $%b%,/g%&:" !" $%b%,/01"
31".+71/1".5.'/."'1" (%7#1"%".-.*."#1$" &%$"#$%-%3,3."#1$")7"#%A)%'12.+71/1:"

m@$)71'3"O$.6.?"MLLS8"RSNn?",7#1&(.&"-171"713%+1"'1$7.(,51"#%+."-+.&&%"*)$6)%&.:"

X1),&"C+.'3$,'"%"B.&&,71"B1'(.'.$,"mMLLRn"%[#+,-."A)%"%&(."3%&+1-./01"%&(G"$%+.2
-,1'.3."-17".&"($.'&b1$7./g%&"31&"(%7#1&"3."5,3."A)1(,3,.'."%7"$%+./01"o&"'15.&"

5%T?"U+.)3%"r$,6'1'"mRHHNn"$%($./."."6F'%&%"3.&"$%b%,/g%&"-1'(%7#1$`'%.&"b$.'-%2
&.&?"3%71'&($.'31"-171"%&(%"713%+1"(%7#1$.+"F"1"#$13)(1"31"%'-1'($1"%'($%"1&"
)&1&"&1-,.,&"31"6$)#1?".&"-+.&&%&"%".&"3,b%$%'(%&"-)+()$.&"3%"-+.&&%&:"O.&%.'312&%"%7"
B.["p%*%$?"U:"r$,6'1'?"3G"-171"%[%7#+1"1&"-1+F6,1&"$%+,6,1&1&?"%[#+,-,(.'31"A)%"."

3%"&)-%&&01"3)$.'(%"1"3,.?"#%+."5.$,./01".1"+1'61"3."&%7.'."%"31".'1?"#%+1"+)6.$?"
#%+."1#1&,/01"A)%"%+."1-)#."%'($%"3).&".(,5,3.3%&?"')7")&1"&1-,.+"31"(%7#1"A)1(,2
3,.'1",'(%6$.31"')7"-.+%'3G$,1"%&-1+.$"%"')7"-.+%'3G$,1"$%+,6,1&1:"@%",6).+"7131?"
.&"$%b%,/g%&"#.)(.72&%"#%+1&"&%)&"-1'(%=31&".+,7%'(.$%&"A)%"#$%-,&.7".&"$./g%&"
N*)1-&')%.N*)1%2-#Q

1&"1)($1&:"
f".)(1$"-1'&,3%$."A)%8

h!"713%+,T./01"3."$%b%,/01"'01"F".#%'.&")7"b.-(1"-)+()$.+"7.&"(.7*F7")7"b.-(1"
3."-)+()$."31"-1';%-,7%'(1?"A)%"#.&&1)"#$16$%&&,5.7%'(%"31")&1"317,'.'(%?"
%7" &%6),3.?" 7),(1" +%'(.7%'(%?" .1" )&1" -1$$%'(%" |"}:" V)*7%(%'31" .&" 6%$./g%&"
&)-%&&,5.&" 3." %+,(%" ." )7."3,&-,#+,'." A)1(,3,.'." -.#.T" 3%"7.$-.$" %" 3%" b1$7.$"
#%+."%3)-./01".&"&).&".(,()3%&"%7"$%+./01".1"-1$#1"%".1"(%7#1?"1&",'(%$'.(1&"
31&"-1+F6,1&"$%+,6,1&1&"-1'&%6),$.7"b.T%$"%'($.$"'."-)+()$.".&"#$G(,-.&"3.&"-+.&2

&1-,%3.3%j"mr$,6'1'?"RHHN8"MJLn:

@%" b.-(1?" (13.&".&"%[#+,-./g%&" &01" $%+%5.'(%&"#.$." -17#$%%'3%$".&"7)3.'2
/.&:"!"$.-,1'.+,T./01?"."'1$7.+,T./01"%"."3%71-$.(,T./01"31&"'151&"713%+1&"%"3.&"

Q"!"5,(\$,."3.&"-1'5,-/g%&:
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3%&(,'.31&".1&"#1*$%&"mB.&-.$%';.&?"RHJNn:"C1$7.72&%?"%'(01?"(13.&".&"#$%&-$,/g%&"
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71&($.$"A)%".&"$%6$.&"($,)'b.7"%7"$%+./01"o"(%'(./01"31"#%-.31?"o"6)+."%"o"3%&1$2
3%7".+,7%'(.$:"f".(1".+,7%'(.$"3%,[."3%"&%$"$%6)+.31"#%+."#1&,/01"31"V1+"%"#%+1"
&,'1:" Z7#+%7%'(.72&%".&"$%6)+.$,3.3%&"3.&"$%b%,/g%&8"'=7%$1?";1$.&"%"3)$./01:"f"
.(1"*,1+\6,-1"3%"-17%$"3%5%7")7".(1".'($1#1&&1-,.+".+,7%'(.$:"!"&1-,.+,T./01"3."
$%b%,/01?"&%6)'31"V,77%+"mRHHSn?"."%+%5.".1"6$.)"3%"%&(,+,T./01"%&(F(,-."A)%".()."
&1*$%"1",'3,543)1:
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(%7#1&"3%" ($.*.+;1"%" (%7#1&"3%"3%&-.'&1"6%$."'15.&"#$G(,-.&"3%" &1-,.*,+,3.3%&"
.+,7%'(.$%&"b1$."3%"-.&."%"#%$7,(%"-$,.$")7"(%7#1",'3,5,3).+"#.$.+%+1".1"b.7,+,.$:

d13.5,.?"."%&(.&"%[#+,-./g%&?".-$%&-%'(.$4.71&"7.,&"3).&?"."&.*%$8"R:"f"#$16$%&&1"
3.&"'15.&"(F-',-.&"3%",+)7,'./01"%"&).",'($13)/01"'.&"%&b%$.&"#=*+,-.?",'&(,()-,1'.+"
%"#$,5.3.?" (1$'.'31"#1&&45%+"'151&";1$G$,1&"3%" ($.*.+;1c"M:"f"#.#%+" $%6)+.31$"31"
<&(.31"%"1"3%&%7#%';.31"#%+1"713%+1"&1-,1%3)-.(,51:"!7*1&"3%&%'-.3%,.7"'15.&"

<&(."3%&+1-./01"(%7#1$.+"F".#.$%'(%7%'(%"7.,&"+%'(."%"*.&(.'(%",'-17#+%(."
&%6)'31" 1&" -1'(%[(1&" $)$.+" 1)" )$*.'1?" 1&" 6$)#1&" &1-,.,&?" 1" (,#1" 3%" ($.*.+;1" %" 1"

&)."5%T?" 1*$,6." ." '15.&" b1$7.&"3%" &1-,.*,+,3.3%&" .+,7%'(.$%&?" '17%.3.7%'(%" .&"
$%b%,/g%&"b1$."3%"-.&.?"%7"+)6.$%&"#=*+,-1&"(.,&"-171"$%&(.)$.'(%&?"%&(.+.6%'&?";1(F,&?"
-.&.&"3%"#.&(1?"(.*%$'.&?"-.bF&"%"#.&(%+.$,.&?".&";1$(.&K"1)"%7"+)6.$%&"&%7,#=*+,-1&"
m-.'(,'.&"%7#$%&.$,.,&"%"%&-1+.$%&n:

!"#.$(,$"31&"3,&-)$&1&"31&"%'($%5,&(.31&?"#13%71&"3,T%$"A)%"'%7"(131&"-17%7"
1"7%&71?"'%7"'1"A)%"&%"$%b%$%"o"A).'(,3.3%"'%7"o"A).+,3.3%?"'%7".1&"-1'(%=31&?"
%"'%7"(131&"-17%7"3."7%&7."7.'%,$.?"'%7".#$%&%'(.7".&"7%&7.&"(%7#1$.+,3.2
3%&".+,7%'(.$%&"m;1$G$,1"%"3)$./01n?"'%7"b.T%7"1"7%&71"'=7%$1"3%"$%b%,/g%&:"].&"
;,&(\$,.&"3%"5,3.".+,7%'(.$"31&"6$)#1&"317F&(,-1&"3%"-.$,T"#1#)+.$?"1"(%7#1".#.$%-%"
'."7%7\$,."3.A)%+%&"A)%"5,5%7"'1"-1'-%+;1"3%"U.&-.,&".'(%&"31&".'1&"&%&&%'(."31"
&F-)+1"#.&&.31?"-171"h)7"(%7#1"3%"7,&F$,.?"3%"b17%"%"3%"($.*.+;1"3)$1j:"!"7%7\$,."
.5.+,."1"#.&&.31"&%6)'31"31,&"%,[1&"3%"-17#.$./01?"1"3.".+,7%'(./01"%"1"31"($.*.2
+;1:"f&"%')'-,.31&"-1%$-,51&"7.,&"$%#%(,31&"&01"hU17,.2&%"7.+j?"h!"-17,3."%$."#1)-1"
5.$,.3."%"%&-.&&.j?"hd$.*.+;.5.2&%"3%"&1+"."&1+?"&%7"#.$.$j"%"h!&"(.$%b.&"317F&(,-.&"%"
.6$4-1+.&"%$.7"#%&.3.&"%"%[(%').'(%&j:"W7."3.&"%'($%5,&(.3.&"$%b%$%".,'3.".&"3G3,2
5.&"%"%'($%.>)3.&"%'($%"1&"5,T,';1&"%"1"#.#%+"3."*%'%7F$,(."31&"#1*$%&"'."B.+5%,$.8

h<)"'01"#.&&%,"b17%?"7.&"+%7*$127%"3.A)%+%&"A)%"'01"(,';.7"A)%"-17%$:"_.5,."
b.74+,.&" '." B.+5%,$." 3." V%$$." mb$%6)%&,." 3%" !+-.*,3%-;%n" A)%" #.&&.$.7" 7.+:"

K"_1$(.&"%$.7"%&(.*%+%-,7%'(1&"*1F7,1&"%"$=&(,-1&"1'3%"&%"1)5,."b.31?"&%"*%*,."%"&%"-17,.")'&"#%(,&-1&:""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
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NMR

U17,.7"#01"%"1)($1&".+,7%'(1&"A)%"1&"5,T,';1"+;%"3.5.7:"!"*.$1'%&."3.5."7),(."
%&71+."%"-17,3."#.$."1&"#1*$%&:"<+."-1'&%6),)"b)'3.$"."#$,7%,$."-.'(,'."#.$."1&"

3%"+,7#%T.n:

.'1"%"1" (,#1"3%" ($.*.+;1:"]." +.51)$.?"3,&(,'6)%2&%"3).&"F#1-.&" $%+.-,1'.3.&"-17"

.&".(,5,3.3%&".6$4-1+.&8"."#$,7%,$."3%&3%"1"-17%/1"3."&%7%'(%,$."1)(1'.+" mMM"3%"
&%(%7*$1".(F".1"=+(,71"3,."3%"B.,1n8"."&%6)'3."h."3%"^%$01"2?"3%&3%"1"#$,7%,$1"3,."
3%">)';1".(F".1"hV:"B.(%)&j:"!"#$,7%,$."$%b%,/01"31"3,."F"1"58>+B+"%'($%".&"-,'-1"%"
&%,&"3."7.';0"'1"#%$4131"3."&%7%'(%,$."%"o&"&%(%";1$.&"'1"(%7#1"3.&"-1+;%,(.&"
%" 1)($1&" ($.*.+;1&" .6$4-1+.&:" f" &%)" -1'(%=31" .+,7%'(.$" -1'(%7#+." )7." &1#." 3%"
+%6)7%&?"*.(.(."%";1$(.+,/.&"1)"-1)5%&?")7"#%3./1"3%"#01"-17".T%,(%"1)".T%,(1'.&?"

1)"b)7.31&:"!"(F-',-."-)+,'G$,."F"1"-1T,31"A)%"&%"b.T"+%'(.7%'(%"'."+.$%,$."3."-1T,2

$%b%$%".,'3."."./1$3."1)"7,6.&"-171"-1'(%=31:"])7".+6),3.$?"-1+1-.7"1".T%,(%?"1"&.+"
#,&.31"-17".+;1?"#1%>1&"1)"-1%'($1&"%"#,7%'(01:"]."7%&.?"1"-;%b%"3%"b.74+,."-1$(."1"
#01"%7"#%3./1&?"-1+1-.'3121"'1".+6),3.$"%'A).'(1"."7)+;%$"5%$&."."G6)."."b%$5%$:"
!71+%-,3.&".&"&1#.&?"#$,'-,#,.2&%"."-17%$"(131&"3."6.7%+."1)".+6),3.$:"U17%2&%"
3%5.6.$?".6).$3.'31"A)%"."-17,3.".$$%b%/.:"]1",'(%$5.+1"3.&"-17,3.&?"F")&1"-17%$"
)7"#%3./1"3%"#01"-17"A)%,>1"1)"-;1)$,/1"#1$"1-.&,01"3."#$,7%,$.".6).3."3."7.';0"
#%+.&"1'T%";1$.&"%"(.7*F7"'."3."(.$3%?",7%3,.(.".1"7%,123,.:"f"F5G250"#%+.&"31T%"
;1$.&"$%.+,T.2&%"'1"+1-.+"3%"($.*.+;1"#.$."1&";17%'&"1)"%7"-.&."#.$.".&"7)+;%$%&"

2
+,/.&?" #$%#.$.31" -17" 61$3)$.&?" (1)-,';1" 1)" .T%,(%?" .3,-,1'.'31" -.$'%" %'&.-.3.?"
%[-%(1"o&"&%[(.&"%"&G*.31&"A)%"&%"(%7#%$.")',-.7%'(%"-17".T%,(%:"W7"31&"6$)#1&"
1$,)'31&"31"!+%'(%>1"3%'17,'."%&(%"-1T,31"#1$"1+;.:"f)(1&".+,7%'(1&"#13%7"b.T%$"
#.$(%"3%&(."$%b%,/01"(.,&"-171"1"#01?"&.$3,';."1)".()7"%7"-1'&%$5."%"1"5,';1:"f"

!"&)."3)$./01"1&-,+."%'($%")7.";1$."%")7.";1$."%"7%,.?"&%'31".-17#.';.3."3%"
-1'5%$&.&"%"6$.-%>1&"%'($%"1&"-1+%6.&"3%"($.*.+;1:"C,'.+7%'(%?"%'($%".&"3%T.&&%(%"%"
3%T.'15%";1$.&?"(%7"+)6.$".">101G,5"+7"5"A1/5?"&%6)'31"&%"-17.".1"&1+2#1&(1"1)"o"
'1,(%:"<&(."$%b%,/01"F"$%.+,T.3."%7"b.74+,.:"f"&%)"-1'(%=31".+,7%'(.$"F"-1'&(,()431"
#1$")7"#$.(1"=',-1?"&1#."3%"b%,>01"1)"6$01"-17";1$(.+,/."1)"-1)5%&?")7"#%3./1"3%"

7%7*$1&"31"6$)#1:"f";17%7"(%7"3,$%,(1".")7."#1$/01"7.,1$?".")7."7%+;1$"#.$(%"
3."#%/."3%"-.$'%"1)"3%"#%,[%"%".1"7%+;1$"#%3./1"3%"-.$'%"1)"#%,[%:"]1"(%7#1"3.&"
b.5.&?"-17%2&%".$$1T"-17"b.5.&"1)"b.5.&"6),&.3.&:"!1&"317,'61&"-.#$,-;.5.72&%".&"
%7%'(.&?".&"(F-',-.&"-)+,'G$,.&"%".&"A).'(,3.3%&"3%".+,7%'(1&:"f"-1T,31"F"7%+;1$.31"
-17"-.$'%"3%"5.-.?"%[-%(1"'1&"3,.&"7.6$1&:""

W7"31&"%'($%5,&(.31&?"'.()$.+"%"$%&,3%'(%"%7"B.',A)%"3%"O.,[1?"'."b$%6)%&,."
3%"!+-.*,3%-;%?"#%$(%'-%'(%".1"6$)#1"&1-,.+"3%"-.$,T"#1#)+.$?".5.+,."1"&%)"#.&&.31"



!+,7%'(./01"%"d%7#1&"&1-,.,&

!"#$%&'(%)*+*&'"'%',-./%'0%.1"#$%23."%'4'5&')2*&"&6'5&'7+&"&'"'+&'8-1-2+&

?5785"Z5-A501GX5-

NMM

.+,7%'(.$"%".&"&).&"(%7#1$.+,3.3%&?"-17#.$.'31"."&).".+,7%'(./01"A)1(,3,.'."-17"
1&"-1'&($.'6,7%'(1&"(%7#1$.,&"31"($.*.+;1"%[%$-,318

h!,'3."'1&" .'1&" -,'A)%'(.?" A).'31" ($.*.+;.5." -171"#%3$%,$1" %" '." +.51)$.?" 1"
#$,7%,$1" .+71/1" %$." #%+.&" K" ;1$.&" %"7%,.:" <$." &1#." 3%" b%,>01" -17" ;1$(.+,/.?"
./1$3."1)"*.(.(.&"-17"*.-.+;.)?"#01"%"5,';1:"f"&%6)'31".+71/1?"%$."#%+.&"RR"
;1$.&?"($.T,31"3%"-.&."')7."7.$7,(."%"-17#)';.2&%"3%"#01"-17")7."&.$3,';."
b$,(.?"1)"#01"-17".T%,(%"%".T%,(1'.&"%")7"'.-1"3%"(1)-,';1"1)"-;1)$,/1?"5,';1"m"n"
<"1">.'(.$?"#%+.&"RI";1$.&?"%$."&1#.?"#01?"A)%,>1"3%"-.*$."%"5,';1"m"nj"mr:@:"'�"ML:R:"

2
(,5.:"f">.'(.$"F"$%b%$%'-,.31"#1$"&%6)'312.+71/1"%7"31,&"%'($%5,&(.31&"3%"6$)#1&"

(.$3%?".$$%'31)")7"(%$$%'1"#.$."-)+(,51"%"-$,./01"3%"6.31?"-1'&%6),'31?")'&".'1&"
3%#1,&?"-17#$.$")7."#%A)%'."-.&."'."!$%,.?"'."b$%6)%&,."3%"U.&-.,&:"!"%'($%5,&(.3."
(%&(%7)';." ." 3,b%$%'/." 31&" ;1$G$,1&" 3.&" $%b%,/g%&" %" 31&" -1'(%=31&" .+,7%'(.$%&"
%'($%".&"3).&"6%$./g%&8

h]1&" .'1&" -,'A)%'(.?" ."7,';."70%" #$%#.$.5." ." &1#." #.$." 1"7%)" #.," #.$." 1"
.+71/1"#%+.&"K";1$.&"%"7%,.:"<)"(,';."-.bF"-17"+%,(%"%"#01"-17".T%,(%"1)")7"
#1)-1"3%"7.'(%,6.?"A).'31";.5,.?"#%+.&"J";1$.&".'(%&"#.$."."%&-1+."%7"O,$$%:"

($.*.+;.5."'.&"#%3$%,$.&"3%"O,$$%:"f">.'(.$"%$."#%+.&"RJ";1$.&"'1",'5%$'1"%")7."
;1$."7.,&"(.$3%"'1"5%$01"m"nj"mr:@:"'�"N:"B)+;%$:"QH".'1&:"W',#%&&1.+:"R"7%7*$1:"

f&"$,(71&"(%7#1$.,&"%"1&"-1'(%=31&".+,7%'(.$%&"3.&"$%b%,/g%&"3,b%$%'-,.$.72
2&%"'.&"6%$./g%&"7.,&"'15.&:"V01"$%6)+.31&"#%+.&".+(%$./g%&"31&"'151&"(%7#1&"3%"
($.*.+;1"$%7)'%$.31"%"#%+1&"-1'&($.'6,7%'(1&"31"&,&(%7."#$13)(,51"%"3.&".(,5,3.2
3%&"%&-1+.$%&:"B.&"(.7*F7"#%+1&"'151&"7131&"3%"&%"1$6.',T.$"%"3%"&%'(,$"1"(%7#1:"

!" #$,7%,$." $%b%,/01" 31" 3,.?" 1" .+71/1" 3." 6%$./01"7.,&" 5%+;." #.&&." ." 3%'12
7,'.$2&%"#1$"#%A)%'12.+71/1"'.&"6%$./g%&"7.,&"'15.&?"&)>%,(.".")7."3%&+1-./01"
;1$G$,.?"3.&"&%,&";1$.&"#.$.".&"1,(1";1$.&:"<&(." $%b%,/01"#.&&."."&%$"-.$.-(%$,T.3."

+%,(%?"%"h#01"-17".T%,(%"1)"-17")7"#1)-1"3%"7.'(%,6.j"1)"h(1$$.3.&j:"<&(.71&"%7"
#$%&%'/."3%")7."'15." $%b%,/01j"1"#%A)%'12.+71/1"-17";1$G$,1&"%"3%'17,'./01"
3,b%$%'(%&"%7"$%+./01".1"#.&&.31:"B.&"(.7*F7"$%5%+.")7.".+(%$./01"3%"-1'(%=31"
.+,7%'(.$"A)%"%5,3%'-,.")7.",'3)&($,.+,T./01".+,7%'(.$"%7%$6%'(%:"@%&(%"7131?"1"

&%6),'(%&?"."31".+71/1?"."3."7%$%'3."%"."31">.'(.$c"%&(."=+(,7."$%b%,/01"(%7")7."
3%&+1-./01";1$G$,."%'($%"A).($1"."-,'-1";1$.&:"@%"b.-(1?"."#.$(,$"31&"3,&-)$&1&"31&"



!+,7%'(./01"%"d%7#1&"&1-,.,&
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#.&&.31?"-1%[,&(%7"3,b%$%'(%&";1$G$,1&?"3%'17,'./g%&"%"-1'(%=31&".+,7%'(.$%&"#.$."
.&" $%b%,/g%&"#$,'-,#.,&"%'($%"1&"7%7*$1&"31"7%&71"6$)#1"317F&(,-1"A)%"5,5%7?"
.,'3.?"%7"-1'3,/g%&"3%"$)$.+,3.3%:"!&"6%$./g%&"7.,&"'15.&"%&-1+.$,T.3.&"%&(01"%7"
#%$7.'%'(%"-1'(.-(1"-17"."#1#)+./01"A)%"5,5%"'1"+,(1$.+"%7"-1'3,/g%&"3%")$*.',2

-1'(%=31&".+,7%'(.$%&"3,b%$%'(%&:
2

-,.31&"'.&"6%$./g%&"7.,&"'15.&"%"3%"-1'(,'),3.3%&"#.$.".&"6%$./g%&"7.,&"5%+;.&"
'%&(%&"6$)#1&"&1-,.,&"A)%"5,5%7".,'3."%7"-1'3,/g%&"3%"$)$.+,3.3%w

f&"3,&-)$&1&"31&"%'($%5,&(.31&".&&,'.+.7"%&(.&" $)()$.&"%'($%".&"6%$./g%&?"1"
(,#1"3%"($.*.+;1"%"1&"-,-+1&"3%"5,3."-1'b1$7%"(%&(%7)';."."&%6),'(%"%'($%5,&(.3.8

hf" #%A)%'12.+71/1" 3."7,';." b.74+,." %$." -.bF" -17" +%,(%" %" #01" -17" 31-%" 1)"
7.'(%,6."'1&".'1&"&%(%'(.:"@%T".'1&"7.,&"(.$3%?"A).'31"'.&-%)"1"7%)"&%6)'31"

2
71&" &%6)'31" 1" A)%" '1&" .#%(%/."hb$)(.?" ,16)$(%" %" #01" -17"A)%,>1j?"h+%,(%" -17"
-%$%.,&j?" (%$7,'.'31" -17" )7" -.bF:" mr:@:" '�" RR:" B)+;%$:" QQ" .'1&:" K" 7%7*$1&:"
!'.+b.*%(.:"<7#$%6.3."317F&(,-.n:

B.&"#13%71&".#$%%'3%$"'15.&"$%2&,6',b./g%&"%"'15.&"&)*>%(,5,3.3%&".+,7%'2

3%" 5,3." 7.,&" )$*.'1&:" B1&($." .,'3." ." .+(%$./01" 31&" -1'(%=31&" .+,7%'(.$%&" #1$"

3%" ,'3,5,3).+,T./01"3.&" $%b%,/g%&"%'($%"1&"7%7*$1&"31"7%&71"6$)#1"317F&(,-1"
'.&"3F-.3.&"&%6),'(%&:"@%"b.-(1?"1"#%A)%'12.+71/1?"%7"7%.31&"31&".'1&"&%(%'(.?"

.+6)'&".+,7%'(1&"(.,&"-171"1"+%,(%?"1",16)$(%?"&)71&"3%"b$)(."%"-%$%.,&:"<&(%"713%+1"
#-"&>*?"

&.=3%?" 1*>%(1" 3%" -.7#.';.&" 3%"7.$P%(,'6" %" 3%" %3)-./01" .+,7%'(.$" '.&" %&-1+.&"
3)$.'(%"1"<&(.31"]151"-17"1"1*>%(,51"3%"-17*.(%$"."b$.A)%T."b4&,-."A)%"#$%>)3,-."
1"$%'3,7%'(1"%&-1+.$"%"-$,.$"'151&";G*,(1&".+,7%'(.$%&:"

Y%b%$,71&"A)%"1"(%7#1"5,5,31"%"1&"7131&"3%"&%'(,$"1"(%7#1"3,b%$%7"&%6)'31"
.&"-1'3,/g%&"3%"$)$.+,3.3%"3.&"#1#)+./g%&"3.&".+3%,.&"31",'(%$,1$"3%"U.&-.,&"%"3%"
)$*.',3.3%"3.A)%+.&"A)%"5,5%7"'1"+,(1$.+" b1$(%7%'(%")$*.',T.31"#1$"#1#)+./g%&"

2
T.7"1&"7131&"3%"5,3.")$*.'1&:"

$%b%,/g%&"%"1&"-1'(%=31&".+,7%'(.$%&".#$%&%'(.7"3,b%$%'-,./g%&"3%".-1$31"-17"."
;%$.'/.",'(%$6%$.-,1'.+"%"b.7,+,.$"%".&"'15.&"&%'&,*,+,3.3%&"%&(F(,-.&"31".(1".+,7%'2
(.$:"B.&"(.7*F7?"%&(01"$%+.-,1'.3.&"-17"1&"#%/-&'N*N"./*".+,7%'(.$"%"7131&"3%"
&%'(,$"1"(%7#1"%7"-1'(%[(1&"$)$.,&"%")$*.'1&:"<"&%"3,&(,'6)%7"&%6)'31"1&"6$)#1&"
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'=7%$1"3%"%+%7%'(1&"'1".(1"3%"#.$(,+;.?".&"&,()./g%&"3%"#.$(,+;."%"1&"-1'(%[(1&"%7"
A)%"&%"3%&%'$1+.7".&"$%b%,/g%&"mB.&-.$%';.&?"MLRM-n:

Z'(%$%&&." .A)," 3%&(.-.$" .&" 3,b%$%'-,./g%&" &1-,.,&" 3.&" (%7#1$.+,3.3%&" %" 1&"

&01"3,b%$%'(%&"%"1&"-1'(%=31&";%(%$16F'%1&:"@%&(.-.71&".&" (%7#1$.+,3.3%&"%".&"

y" f" $"V-".%4+>#%`%8" '1&" 3,.&" +.*1$.,&" $%.+,T.2&%" .'(%&" 3.&" '15%" ;1$.&" 3."
7.';0?"%'($%".&"I;NL"%".&"H;NL"-1'&1.'(%".&".(,5,3.3%&"3%"-.3."7%7*$1:"!"

2

y" f"+>#%`%8"'1&"3,.&"+.*1$.,&?",',-,.2&%".'(%&"3.&"RN";1$.&:"!"&)."3)$./01"1&-,+."
%'($%" QL7"%"KL7:" <7" -1'($.#1'(1?" '1&" 3,.&" '01" +.*1$.,&" .+71/.2&%"7.,&"
(.$3%?"#%+.&"RS;NL"&%'31"."&)."3)$./01"7F3,."3%"R;NL"7,')(1&?"3%#%'3%'31"
31&"-1'(%[(1&"%"31&"7%7*$1&"'1".(1"3%"&1-,.*,+,3.3%:"

y" !"7%$%'3."#%+.&"3%T.&&%(%";1$.&"-17#g%2&%"3%"-;G"1)"-.bF"%"(1$$.3.&"#.$."
1&" .3)+(1&" %" +%,(%"1)" -.bF" -17" +%,(%"1)" -;1-1+.(%"%")7" b.(,."3%"#01" -17"

2
(1&"1)"*1+1&:

y" f" T+.1+28" %&(." $%b%,/01" ,',-,.2&%" %'($%" .&" ML;NL" %" .&" MR;" NL" %7" &%7.'.?"
&%'31"."&)."3)$./01"7F3,."3%"KL"7,')(1&:"]1&"3,.&"'01"+.*1$.,&?"1">.'(.$"
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