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Executive Summary  

!"#$%&'!"#$%&$'()*++&"",,(*$(-$"#./"&/(0,*'.#12&/(3$4*.+#"&*$(5!)-036('

()#*+,-&'''-%.&#$(7*8(59.&"&:2(-$"#./"&/(!;.<,=6(#$%(>,#$?@<,:(A&.B*"(530CD(9,B'&;+6D(/*?/2#&.:(*4(!)-03'

./#,+0)1#"+/2'34156,+)/0&((
-BB(E*.F(&$(-$"#./"&/#(.,B&,:(*$(#(/*$:&:",$"(',*'.#12&/(4.#+,E*.FD(#$%("2,(+#&$(4;$/"&*$(*4("2,(!"#$%&$' 
)*++&"",,(*$(-$"#./"&/(0,*'.#12&/(3$4*.+#"&*$(5!)-036(&:("*(+#$#',(#$%(&+1.*<,("2,(',*'.#12&/(
4.#+,E*.F($*"(*$B=(4*.(-$"#./"&/(:/&,$"&4&/(.,:,#./2(G;"(#B:*(4*.(*"2,.(#/"&<&"&,:(&$/B;%&$'(*1,.#"&*$:D(
,$<&.*$+,$"#B(+#$#',+,$"(#$%("*;.&:+H(!)-03(/*$"&$;,:("*(%,B&<,.D(#$%(#/"&<,B=(%,<,B*1D(#(.#$',(*4(
0,*'.#12&/(3$4*.+#"&*$(1.*%;/":("2.*;'2(&":(<#.&*;:(1.*I,/":H(J2,:,(1.*%;/":(&$/B;%,K("2,(!)-L()*+1*:&",(
0#M,"",,.(*4(-$"#./"&/#D("2,(!)-L(-$"#./"&/(N&'&"#B(N#"#G#:,D("2,(!)-L(O#1()#"#B*';,(#$%(-&.(P1,.#"&*$:(
AB#$$&$'(O#1:(:,.&,:H(J2,(;:#',(:"#"&:"&/:(&$/B;%,%(&$("2,(.,1*."(G,B*E(:2*E("2#"("2,:,(#.,(#/"&<,(1.*%;/":(
"2#"(#.,(;:,%(#$%(<#B;,%(G=("2,(-$"#./"&/(/*++;$&"=H(

!)-03(&$",'.#",:("*1*'.#12&/(#$%($#+,:(&$4*.+#"&*$(.,/,&<,%(4.*+($#"&*$#B(-$"#./"&/(1.*'.#++,:(&$"*(
"2,(!)-L(-NN(#$%(!)-L()*+1*:&",(0#M,"",,.(*4(-$"#./"&/#H(3$(F,,1&$'(E&"2(-."&/B,(333HQH/(*4("2,(J.,#"=("2#"(
!/&,$"&4&/(*G:,.<#"&*$:(#$%(.,:;B":(4.*+(-$"#./"&/#(:2#BB(G,(,8/2#$',%(#$%(+#%,(4.,,B=(#<#&B#GB,D(!)-03(
1.*+*",:(#$(*1,$(:"#$%#.%:(#11.*#/2("*(:;11*."(4.,,(#$%(;$.,:".&/",%(%#"#(#//,::(#$%(%,<,B*1:("2,(
.,:1,/"&<,(:1,/&4&/#"&*$:H(

.78+,#4/#'.--)%-'+,'941#+,-&((
O*:"(*4("2,(,44*."(&$(!)-03(/*+,:(4.*+(#(4,E(/*++&"",%(+,+G,.:H((J*(,$:;.,(+#8&+;+(,44,/"&<,$,::(4*.(
!)-LD(!)-03(&:(4*/;:&$'(&":(B&+&",%(.,:*;./,:(*$(%,B&<,.&$'("2,(4*;.(+#&$(!)-L?!)-03(1.*%;/":K()*+1*:&",(
0#M,"",,.(*4(-$"#./"&/#(5)0-6D(-$"#./"&/(N&'&"#B(N#"#G#:,(5-NN6D(!)-L(O#1()#"#B*';,(5O#1)#"6(#$%(-&.(
P1,.#"&*$:(AB#$$&$'(O#1:(:,.&,:H(

J2,(!)-L(1.*%;/":(/#$(*$B=(G,(#:('**%(#:("2,(%#"#("2#"(#.,(&$("2,+H(3"(&:(/.&"&/#B(4*.("2,(/*$"&$;,%(.,B,<#$/,(
#$%(;"&B&"=(*4("2,(!)-L?!)-03(1.*%;/":("2#"(!)-L(+,+G,.:(/*$".&G;",(#BB($,E(+#1:D("*1*'.#12&/(%#"#D(#$%(
1B#/,?$#+,:(&$4*.+#"&*$("*("2,(-NND(O#1)#"(#$%()0-(&$(#("&+,B=(+#$$,.H((

J2,(!)-L()*+1*:&",(0#M,"",,.(*4(-$"#./"&/#(&:(#(F,=(1.*%;/"(4*.(!)-03("2#"(&:(E&%,B=(;:,%(G=("2,(
-$"#./"&/(/*++;$&"=(5:,,(;:#',(:"#"&:"&/:(G,B*E6H(3"(2#:(4*.(+#$=(=,#.:(G,,$(+#$#',%(G=(L*G,."*(
),.<,BB#"&(#$%()2&#.#(L#+*.&$*D(*4("2,(3"#B&#$(C#"&*$#B(-$"#./"&/(L,:,#./2(A.*'.#++,(5ACL-6H(N;.&$'(
RSQT(.,:1*$:&G&B&"=(4*.(+#$#'&$'("2,()0-(2#:(".#$:4,..,%("*(A.*4()#.B*(9#.*$&D(#$%(O.:(>#U;,B&$,(O;BB,.D(
V$&<,.:&"=(*4(A&:#H(

:%1+77%/04#"+/-2(1#"+/-'4/0';)-#"<"14#"+/&(((
N,B,'#",:(:2*;B%(,$:;.,("2#"("2,=(#.,(4#+&B&#.(E&"2("2,(E*.F("2#"(!)-03(%*,:(#$%(,$/*;.#',("2,&.($#"&*$#B(
.,1.,:,$"#"&<,:("*(G,/*+,(&$<*B<,%(E&"2(#$%(/*$".&G;",(#BB($,E(%#"#("*(!)-03(1.*%;/":H(N,B,'#",:(:2*;B%(
,$:;.,("2#"(.,"&.&$'($#"&*$#B(.,1.,:,$"#"&<,:(#.,(.,1B#/,%(E&"2(#(:;//,::*.($#"&*$#B(.,1.,:,$"#"&<,(#$%("2#"(
"2,(!)-03(/*?)2#&.:(#.,(&$4*.+,%(*4("2&:(/2#$',H(

=>8%1#%0'3%/%<"#-2?)#1+7%-&((
W&%,.(,$'#',+,$"(G=("2,(-$"#./"&/(/*++;$&"=(E*;B%(2,B1(!)-03("*(/*$"&$;,("*(%,<,B*1D(#$%(%,B&<,.(
,44,/"&<,B=D(.,B&#GB,(.,B,<#$"(0,*'.#12&/(3$4*.+#"&*$(!,.<&/,:("*("2,(-$"#./"&/(:/&,$/,(#$%(*1,.#"&*$:(
/*++;$&"&,:H(O#&$"#&$&$'("2,(1*:&"&*$(*4(!)-L(#:("2,(:*;./,(*4(0,*'.#12&/(3$4*.+#"&*$(!,.<&/,:(:;/2(#:(
"2,(-NN(#$%()0-(:;11*.":("2,(!)-L(!".#",'&/(AB#$(*GI,/"&<,(*4(#$(&$",.$#"&*$#B(B,#%,.:2&1(.*B,(4*.(!)-LH(

@4,#/%,-&( !)-NOD( !)-L(+,+G,.( /*;$".&,:D( *"2,.( *.'#$&M#"&*$:(E&"2( #$( &$",.,:"( &$( -$"#./"&/( ',*'.#12&/(
3$4*.+#"&*$(:;/2(#:()POC-AD())-OXLD(-$"#./"&/(J.,#"=(!=:",+D(3YPD(C-!-D(0**'B,D(3$",.$#"&*$#B(!",,.&$'(
)*++&"",,(4*.(0B*G#B(O#11&$'H(

3)06%#'.78$"14#"+/-&((
7*.("2,(!)-L()0-(#$%(!)-L(-NN("*(G,(&+1.*<,%D(&"(.,U;&.,:("2#"D(,&"2,.(!)-03(+,+G,.:("#F,(*$("2,(
$,/,::#.=(E*.F(*.("2,(E*.F(&:(*;":*;./,%H(((((((((()*$"&$;#"&*$(*4(Z[F(#(=,#.(#BB*/#"&*$H(
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Standing Committee on Antarctic Geographic Information 
(SCAGI)  

!"#$%&&'()*+#,-%./0*1#
J2,( !)-L( !"#$%&$'( )*++&"",,( *$( -$"#./"&/( 0,*'.#12&/( 3$4*.+#"&*$( &:( .,:1*$:&GB,( 4*.( 4*;.( !)-L(
)*++;$&"=(A.*I,/":H(J2,:,(#.,K(

QH !)-L(-$"#./"&/(N&'&"#B(N#"#G#:,(
RH !)-L()*+1*:&",(0#M,"",,.(-$"#./"&/#(
\H !)-L(O#1()#"#B*';,(
[H !)-L(-&.(P1,.#"&*$:(AB#$$&$'(O#1:(!,.&,:(

3$( #%%&"&*$( "*( "2*:,( 1.*I,/":D( $#"&*$#B( &$:"&";"&*$:( %,<,B*1( 1.*%;/":( "2#"( G,$,4&"( "2,( E&%,.( -$"#./"&/(
/*++;$&"=H(J2,(!)-L(!)-03(2#:(1.*<,%(#(<#B;#GB,(#.,$#( 4*.( :,""&$'(;1(/*BB#G*.#"&*$:(G,"E,,$($#"&*$#B(
&$:"&";"&*$:D(4*.(,8#+1B,K(((

#6 J2,(X#$%:#"(3+#',(O*:#&/(*4(-$"#./"&/#(5X3O-6(%,<,B*1,%(G=("2,(V$&",%(!"#",:(0,*B*'&/#B(!;.<,=D(
C-!-(#$%(9-!H(J2&:(*.&'&$#",%(&$(%&:/;::&*$:(#"("2,(!)-03(+,,"&$'(&$(Y*G#."D(RSS]H((

G6 3$&"&#"&<,(B,%(G=(V!0!("*(:/#$("2,(#./2&<,(*4(-$"#./"&/(#,.&#B(12*"*'.#12=(&$/B;%&$'(/*BB,/"&*$:(2,B%(
G=(9-!(#$%(--NH(

ABA''CD(:'(/#4,1#"1'E"6"#4$'E4#4F4-%'''EEEH#%%H:/#.H*.'!

2(*-%3'0*)%(#

J2,(!)-L(-$"#./"&/(N&'&"#B(N#"#G#:,(5-NN6(&:(#(/*+1&B#"&*$(*4("2,(G,:"(#<#&B#GB,(&$",.$#"&*$#B("*1*'.#12&/(
+#11&$'( 4*.( -$"#./"&/#H( 3"( &:( +,.',%( &$"*( #( :&$'B,( :,#+B,::( %#"#:,"( E&"2( 4;BB=( :".;/";.,%D( "*1*B*'&/#BB=(
/*..,/"(%#"#D(E&"2(+,"#%#"#(#G*;"(:*;./,(#$%(%#",H(3"(&:(#<#&B#GB,(4*.(E,G?%*E$B*#%(&$(#(<#.&,"=(*4(4*.+#":(
4*.(;:,(&$(:/&,$/,(#$%(B*'&:"&/:(#11B&/#"&*$:(#$%(&$(*"2,.(E,G?:,.<&/,:H(

J2,(-NN(2#:(G,,$(+#&$"#&$,%(#$%(%,<,B*1,%(G=(9-!(*$(G,2#B4(*4(!)-L(:&$/,(Q^^\H(J2&:(&:(#$(#/"&<,(1.*I,/"(
#$%( /*$"&$;,:( "*( %,<,B*1( "*( &$/B;%,( $,E( %#"#( #:( &"( G,/*+,:( #<#&B#GB,( #$%( "*( &+1.*<,( #//,::( "*( "2,(
&$4*.+#"&*$(4*.("2,(&$",.$#"&*$#B(/*++;$&"=H(

J2,(9.&"&:2(-$"#./"&/(!;.<,=(.,+#&$:(4;BB=(/*++&"",%("*(:;11*."&$'("2,(-NNH()*$"#/"(1,.:*$(4*.(-NN(&:(N.(
-%.&#$(7*8(5#H4*8_G#:H#/H;F6H(

405)/6/&/(*1#)(#*5/#781*#+/8-#

3+1.*<,+,$":( :&$/,( "2,(RSQ[(!)-L(+,,"&$':( &$/B;%,( &+1.*<,+,$":( "*( "2,(/*$",$"( 4*BB*E&$'(#%%&"&*$(*4(
:&'$&4&/#$"( $,E( %#"#( 4.*+( "2,( -;:".#B&#$( -$"#./"&/( N#"#( ),$".,( #$%( &+1.*<,+,$":( "*( "2,( /*#:"B&$,( #$%(
/*$"*;.:(*4( :*+,(#.,#:(*4( "2,(-$"#./"&/(A,$&$:;B#H(J2,(-NN( ",#+(/*$"&$;,:( "*(%,<,B*1( "2,(E,G:&",(#$%(
%,B&<,.=(:=:",+:H((

J2,( -NN( %#"#( &:( &$/B;%,%( "2,( 0B*G#B( O#1D( #:( "2,( /*<,.#',( 4*.( -$"#./"&/#( 52""1K``EEEH&:/'+H*.'`/'&?
G&$`4:E&F&`E&F&H/'&6H( )*?)2#&.( -%.&#$( 7*8( :;G+&"",%( #( .,1*."( "*( "2,( 3$",.$#"&*$#B( !",,.&$'( )*++&"",,( 4*.(
0B*G#B(O#11&$'(+,,"&$'(&$(C,E(@*.F(&$(-;';:"(RSQTH(

V:#',(:"#"&:"&/:(4*.("2,(1,.&*%((Q(>;$,(RSQ[("*((Q](>;$,(RSQT(

• C;+G,.(*4($,E(.,'&:".#"&*$:(a([bS(
• J*"#B($;+G,.(*4(.,'&:",.,%(;:,.:(a(+*.,("2#$(cSSS(
• J*"#B(%#"#(%*E$B*#%:((a(T[Q[(
• J*"#B($;+G,.(*4(B*'&$:(G=(.,'&:",.,%(;:,.:((a(Qb\T((5#<,.#',(*4(#G*;"(\(%*E$B*#%:(1,.(B*'&$6(
J2,:,(:"#"&:"&/:(#.,(#"("2,(:#+,(B,<,B(#:(1.,<&*;:(=,#.:(:2*E&$'(:;:"#&$,%(;:,(*4("2,(-NNH(
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,78((/3#9'*'-/#3/6/7%:&/(*1;##

)*$"&$;,%(&+1.*<,+,$"(*4("2,(;$%,.B=&$'("*1*'.#12&/(%#"#(#$%(%,B&<,.=(+,/2#$&:+:K(

#6 3$/B;:&*$( *4( $,E( /*#:"B&$,( %#"#( 4*.( 1#.":( *4( "2,(-$"#./"&/( A,$&$:;B#( %,.&<,%( 4.*+(2&'2?.,:*B;"&*$(
:#",BB&",(&+#',.=(G=(V!(A*B#.(0,*:1#"&#B(),$",.(5A0)6H((

G6 d<#B;#"&$'( 4*.( &$/B;:&*$( $,E( NdO`/*$"*;.D( .*/F( *;"/.*1( #$%( GB;,( &/,( %#"#:,":( %,.&<,%( 4.*+(
#;"*+#",%(1.*/,::&$'(*4(:#",BB&",(&+#',.=H(

/6 W*.F( #"( 9-!( "*( &+1.*<,( "2,( :,.<,.( &$4.#:".;/";.,( 4*.(E,G?:,.<&/,:( :2*;B%( &$/.,#:,( B*#%( /#1#/&"=(
#$%(.,:&B&,$/,(*4("2,(-NN(E,G:&",H(

211'/1;#

J2,(-NN(/#$(*$B=(G,(#:('**%(#:("2,(%#"#("2#"(&:(&$(&"H(3"(&:(/.&"&/#B(4*.(&":(/*$"&$;,%(.,B,<#$/,(#$%(;"&B&"=("2#"(
!)-L(+,+G,.:(/*$".&G;",(#BB($,E("*1*'.#12&/(%#"#("*("2,(-NNH((

ABG''CD(:'D+78+-"#%'H4I%##%%,'+<'(/#4,1#"14'2""1K``%#"#H##%H'*<H#;`##%/`'#M`:/#.`'

2(*-%3'0*)%(;#

J2,(!)-L(/*+1*:&",('#M,"",,.(*4(-$"#./"&/#(5)0-6(&:(#(/*+1&B#"&*$(*4("2,($#"&*$#B(-$"#./"&/('#M,"",,.:(*4(
/*;$".&,:( #/"&<,( &$( -$"#./"&/#H( 7*.( 2&:"*.&/#B( .,#:*$:( $#+,:( &$( +#$=( #.,#:( 2#<,( ,<*B<,%( E&"2( +;B"&1B,(
$#+&$'( #$%( %&44,.,$"( ',*'.#12&/( /**.%&$#",:( 4*.( "2,( :#+,( 4,#";.,( &$( :,1#.#",( '#M,"",,.:H( 3$( Q^^R( !)-L(
:"#.",%( "2,( )0-D( #:( #$( ,44*."( "*( 1;"( &$( *.%,.( "2&:( /*+1B,8( 4&,B%( /*+1.&:&$'( #( 2;',( #+*;$"( *4( %#"#H( -(
.,B,<#$"D(1.#/"&/#B(#:1,/"(*4("2&:(,44*."(2#:(G,,$("*(&%,$"&4=(E2&/2(1B#/,($#+,:(E,.,(#11B&/#GB,("*("2,(:#+,(
4,#";.,(#$%("*('.*;1("2*:,($#+,:(;$%,.(#(;$&U;,(&%,$"&4&,.(5V3N6H(

J2,(1;.1*:,(*4("2,()0-(&:("*(#BB*E(4,#";.,:("*(G,(;$#+G&';*;:B=( &%,$"&4&,%(4*.(:/&,$"&4&/(#$%(*1,.#"&*$#B(
;:,:D(#$%("*(&%,$"&4=(E2&/2(4,#";.,:(2#<,(#B.,#%=(G,,$($#+,%("*(%&:/*;.#',(4;."2,.(%;1B&/#",($#+&$'H(

3"#B=( 5V$&<,.:&"=( *4( A&:#`ACL-6( &:( .,:1*$:&GB,( 4*.( /#1";.&$'( #$%( &$/B;%&$'( $,E( $#+,:`4,#";.,:( *.(
#+,$%+,$":( "*( ,8&:"&$'( $#+,:( &$( "2,( )0-H( J2,( -;:".#B&#$( -$"#./"&/( N#"#( ),$".,( 5V.:;B#( Y#..&:(
V.:;B#HY#..&:_##%H'*<H#;( 6 .;$:( "2,( E,G?:&",( "2#"( 1.*<&%,:( #//,::( "*( "2,( )0-( %#"#G#:,H( )**1,.#"&*$(
G,"E,,$(3"#B=(#$%(-;:".#B&#(&:(,8/,BB,$"H(

3$(>;$,(RSQT("2,(!)-L()0-(%#"#G#:,(&$/B;%,%(+*.,("2#$(AJKLMM'4,#";.,:(#$%(/*$"#&$,%(+*.,("2#$'LNKLMM(
$#+,:H( 3"(/*BB,/":("2,(',*'.#12&/#B( &$4*.+#"&*$(.,/,&<,%(4.*+(GL()*;$".&,:D(1B;:("2,(0,$,.#B(9#"2=+,".&/(
)2#."(*4("2,(P/,#$:(50d9)P6H(3"(&:(#$(#/"&<,(1.*I,/"(#$%(/*$"&$;,:("*(,<*B<,K(

• W2&B,(#BB(+#I*.(4,#";.,:(&$(-$"#./"&/#(2#<,(#B.,#%=(.,/,&<,%(#($#+,(#$%(#.,(:"*.,%(&$("2,(%#"#G#:,D(
+&$*.(4,#";.,:(/*$"&$;,("*(G,($#+,%(G=("2,(0,*'.#12&/#B(9*#.%:(#:(#(/*$:,U;,$/,(*4("2,(#/"&<&"&,:(
*4("2,($#"&*$#B(,81,%&"&*$:(&$(-$"#./"&/#H(J2,:,($,E(4,#";.,:(2#<,("*(G,(#%%,%("*("2,(%#"#G#:,H(

• O#$=(*4( "2,(+#I*.( 4,#";.,:(#.,( :"&BB( B#/F&$'(#( /*+1.,2,$:&<,(%,:/.&1"&*$D( :;/2(#:( "2,( :&M,(*.( "2,(
1*:&"&*$(.,B#"&<,("*(*"2,.(4,#";.,:H(

<18=/#1*8*)1*)01#9-%&#!#>'7+#?@!A#*%#B@#>'(/#?@!C;#

• C;+G,.(*4($,E(1B#/,($#+,:(&$("2,()0-(a(Q^T(5/*+1#.,(Qbb(&$(RSQR?Q\e(RTb(RSQ\?Q[6H((
• J*"#B(*4(1B#/,($#+,:(5>;$,(RSQT6(&$("2,()0-(a(\c\RS(

9;B'#.&#(&:(G=(4#.("2,(+*:"(#/"&<,(1B#/,?$#+&$'(/*;$".=D(#:(&"(E#:(&$(RSQR?Q\(#$%(RSQ\?Q[(E&"2(Q]R($,E(
$#+,:(:;G+&"",%("*("2,()0-(&$(RSQ[?QTH(

)2&$#(2#:(.,/,$"B=(:;G+&"",%(#(".#$/2,(*4(\T^($#+,:(f("2,:,(#.,(/;..,$"B=(G,&$'(/2,/F,%(&$(1.,1#.#"&*$(4*.(
&$/B;:&*$(4*.("2,()0-H(

,78((/3#9'*'-/#3/6/7%:&/(*1;#

C,E($#+,:(#$%(#+,$%+,$":("*(,8&:"&$'($#+,:(#$%(/**.%&$#",:(E&BB(/*$"&$;,("*(G,(&$/B;%,%(&$("2,()0-H(
AB#/,?$#+&$'(*.'#$&:#"&*$:(#.,(,$/*;.#',%("*(/2,/F("2,&.('#M,"",,.(/**.%&$#",:(#'#&$:"("2,(X#$%:#"(3+#',(
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*4(-$"#./"&/#(5X3O-6(+*:#&/("*(,B&+&$#",(&$#//;.#/&,:(.,:;B"&$'(4.*+("2,(*.&'&$#B(%,4&$&"&*$(*4("2,(
/**.%&$#",(4.*+(2&:"*.&/#B(+#11&$'(#$%(GB;$%,.:H(

211'/1;#

3$(.,/,$"(=,#.:D($,#.B=(#BB($,E($#+,:(2#<,(/*+,(4.*+(9;B'#.&#D()2&$#D(C,E(g,#B#$%D(Vh(#$%(V!-H(J2,.,(#.,(
*"2,.(/*;$".&,:(E&"2(#/"&<,(-$"#./"&/(1.*'.#++,:("2#"(2#<,($*"(.,/,$"B=(:;G+&"",%($#+,:(G;"(2#<,(
:;G+&"",%($#+,:(&$("2,(1#:"D(&$/B;%&$'(-;:".#B&#D()2&B,D()2&$#D(7.#$/,D(3$%&#D(C*.E#=D(L;::&#(#$%(*"2,.:H(3"(&:(
$*"(F$*E$("*(E2#"(,8",$"("2&:(&:(%;,("*(B#/F(*4($#+&$'(#/"&<&"=D(*.(4#&B;.,("*(:;G+&"($,E($#"&*$#B(1B#/,(
$#+,:("*("2,()0-H(3"(&:(/.&"&/#B(4*.("2,(/*$"&$;,%(:;//,::(*4("2,()0-("2#"(C#"&*$#B(C#+&$'(-;"2*.&"&,:(
:;G+&"(#$=($,E($#+,:("*("2,()0-H((

O;B"&1B,($#+,:(4*.("2,(:#+,(4,#";.,(.,+#&$:(#(1.*GB,+(?("2,.,(#.,(#G*;"(\cD\SS($#+,:(4*.(+*.,("2#$(
Q^DSSS(4,#";.,:(&$("2,()0-D(:2*E&$'(#$(#<,.#',(*4($,#.B=("E*($#+,:(1,.(4,#";.,H(J2,(1.*GB,+(&:(+;/2(
E*.:,(&$(1B#/,:(B&F,("2,(!*;"2(!2,"B#$%(3:B#$%:(E2,.,(+#$=(4,#";.,:(2#<,("2.,,(*.(4*;.($#+,:H(J2,()0-(
;$&U;,(&%,$"&4&,.(#&+:("*(.,%;/,(/*$4;:&*$(G=('.*;1&$'("*',"2,.($#+,:(4*.("2,(:#+,(4,#";.,H(N,B,'#",:(#.,(
.,U;,:",%("*(,$/*;.#',("2,&.(C#"&*$#B(C#+&$'(-;"2*.&"&,:("*(;:,("2,()0-("*(/2,/F(4*.(,8&:"&$'($#+,:(4*.(
4,#";.,:(1.*1*:,%(4*.($#+&$'D("*(#<*&%(4;."2,.(%;1B&/#"&*$(#$%(/*$4;:&*$H((

J2,(!)-L()*+1*:&",(0#M,"",,.(*4(-$"#./"&/#(&:(#(F,=(1.*%;/"(4*.(!)-03("2#"(&:(E&%,B=(;:,%(G=("2,(
-$"#./"&/(/*++;$&"=H(3"(2#:(4*.(+#$=(=,#.:(G,,$(+#$#',%(G=(L*G,."*(),.<,BB#"&(#$%()2&#.#(L#+*.&$*D(*4(
"2,(3"#B&#$(C#"&*$#B(-$"#./"&/(L,:,#./2(A.*'.#++,(5ACL-6H(N;.&$'(RSQT(.,:1*$:&G&B&"=(4*.(+#$#'&$'("2,(
)0-(2#:(".#$:4,..,%("*(A.*4()#.B*(9#.*$&D(#$%(O.:(>#U;,B&$,(O;BB,.D(V$&<,.:&"=(*4(A&:#H(

ABL''CD(:'O48'D4#4$+6)%''''2""1K``%#"#H##%H'*<H#;`##%/`+#1/#"`(

J2&:( &:( /*+1&B,%( #$%( +#&$"#&$,%( G=( "2,( -;:".#B&#$( -$"#./"&/( N&<&:&*$( N#"#( ),$".,K( 5V.:;B#( Y#..&:K((
V.:;B#HY#..&:_##%H'*<H#;6H(
3"(/*$"#&$:(,$".&,:(4*.(*<,.(]\SS(+#1:(4.*+(R](/*;$".&,:D(*4(E2&/2(#G*;"(QSSS(#.,(%&'&"#B(+#1:(4.*+(4&<,(
/*;$".&,:H(N,<,B*1+,$":(&$(RSQ[?QT(&$/B;%,K(-%%&"&*$(*4(#(GB*/F(*4(b\(:/#$$,%(1B#/,?$#+,:(+#1:(4.*+("2,(
Vh( #$%( TS( $,E(+#1:( 4.*+( -;:".#B&#e( %,<,B*1+,$"( *4( #( $,E( 4#/&B&"=( 4*.( :1#"&#B( :,#./2( 4*.( +#1:( &$( "2,(
E,G:&",D( #$%( #'.,,+,$"( 4*.( "2,(O#1( )#"#B*';,( "*( G,( "2,( 1.&+#.=( #//,::( 1*&$"( 4*.( !)-L(-&.(P1,.#"&*$:(
AB#$$&$'(O#1:H((

(
"#$%%&'()*!'()+,&-!*(%!&%+!'./*,/0!'%/$#(!1/#,0,*2!&)+!,&#034%4!,&!*(%!"567!8/.!5/*/0)-3%!

ABP''CD(:'(",'?8%,4#"+/-'@$4//"/6'O48-'-%,"%-'

J2,(<&:&*$(4*.("2,(!)-L(-&.(P1,.#"&*$:(AB#$$&$'(O#1:(&:("*(1.*%;/,(#(:,.&,:(*4(+#1:(#"(QKQDSSSDSSS(:/#B,(
/*<,.&$'(-$"#./"&/#("2#"(#.,(4*/;:,%(*$(1.,:,$"&$'(&$4*.+#"&*$(&+1*."#$"(4*.(-&.(P1,.#"&*$:(1B#$$&$'(&$(#$(
,#:=("*(;:,(4*.+#"e(&$(1#."&/;B#.("2,(+#1:(:2*E(2,&'2":(#$%(/*$"*;.:(&$(4,,"H(J2,(+#1:(#.,("*(G,(1.*%;/,%(
"2.*;'2( #$( &$",.$#"&*$#BB=( /*BB#G*.#"&<,( ,44*."( /**.%&$#",%( "2.*;'2( !)-L?!)-03( #$%( 2#<,( #( /*$:&:",$"(
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:1,/&4&/#"&*$(4*.(/*$",$"(#$%(:"=B,H(7*BB*E&$'(%&:/;::&*$:(E&"2(1&B*":(#$%(1.*'.#++,(+#$#',.:(#$%(".&#BB&$'(
*4(1.*"*"=1,:( &$(RSQ[?QTD( "2,(!)-L(!)-03('.*;1(4&$#B&:,%(#(:1,/&4&/#"&*$( 4*.( "2,(+#1:(#"( "2,(RSQT(!)-03(
+,,"&$'( &$(9.;::,B:H( (7*.( "2,(RSQT?Q](-$"#./"&/( :;++,.(:,#:*$D( "2,(#&+( &:( "*(1.*<&%,(+#1:(/*<,.&$'( "2,(
/*:"#B(#$%(+*;$"#&$(M*$,:( 4*.(#G*;"(RcS(%,'.,,:(*4( "2,(/*$"&$,$"H(J2,(+#1:(#.,( &$(1.,1#.#"&*$(G=(9-!D(
30C( 9,B'&;+D( C*.E,'&#$( A*B#.( 3$:"&";",( #$%(V!( A*B#.( 0,*:1#"&#B( ),$",.D( E&"2( B&#&:*$(E&"2( -;:".#B&#H( J2,(
+#1:(E&BB(G,(#<#&B#GB,(4*.(%*E$B*#%(#:(AN7(4&B,:(4.*+("2,(!)-L(O#1()#"#B*';,H(J2,(+#1:(#.,(&$",$%,%(4*.(
1B#$$&$'(-&.(P1,.#"&*$:D($*"(4*.(;:,(#:(-&.(C#<&'#"&*$()2#.":(f("2&:(&:(/B,#.B=(:"#",%(*$("2,(+#1:H(

(
9$).)*2.%!)1!*(%!"567!6,$!:.%$/*,)&'!90/&&,&-!8/.'!'%$,%';!*$,/00%4!,&!6&*/$#*,#/!43$,&-!<=>?@>A!

?"#D/0/(*#80*)6)*)/1EF'*'-/#:78(1#9%-#G$4H2#
!)-03(2,B%(#$(&$",.?:,::&*$#B(+,,"&$'(*$(QT(>;$,(RSQTD(2*:",%(G=("2,(9,B'&#$(C#"&*$#B(0,*'.#12&/(
3$:"&";",D(&$(9.;::,B:H(J2,.,(E,.,(b(#"",$%,,:(4.*+(](/*;$".&,:(#"("2,(+,,"&$'D(E&"2(*$,(*"2,.(%,B,'#",(
I*&$&$'("*('&<,(#($#"&*$#B(.,1*."(G=(!F=1,H(J2,(+,,"&$'(&$/B;%,%(.,1*.":(*$("2,(!)-L?!)-03(1.*%;/":(#$%(
$#"&*$#B(.,1*.":(4.*+(-;:".#B&#D(9,B'&;+D(9;B'#.&#D(7.#$/,D(0,.+#$=D(3"#B=D(C,E(g,#B#$%D(C*.E#=D(Vh(#$%(
V!-H(((

J2,($,8"(+,,"&$'(E&BB(G,(2,B%(&$(h;#B#(X;+1;.(&$(-;';:"(RSQ](#"("2,(!)-L(9;:&$,::(O,,"&$':(&$(#::*/&#"&*$(
E&"2("2,(!)-L(P1,$(!/&,$/,(/*$4,.,$/,H(

B"#2&:%-*8(*#211'/1#%-#F80*%-1;!
O*:"(*4("2,(,44*."(&$(!)-03(/*+,:(4.*+(#(4,E(/*++&"",%(+,+G,.:H((J*(,$:;.,(+#8&+;+(,44,/"&<,$,::(4*.(
!)-LD(!)-03(&:(4*/;:&$'(&":(B&+&",%(.,:*;./,:(*$(%,B&<,.&$'("2,(4*;.(+#&$(!)-L?!)-03(1.*%;/":K()*+1*:&",(
0#M,"",,.(*4(-$"#./"&/#(5)0-6D(-$"#./"&/(N&'&"#B(N#"#G#:,(5-NN6D(!)-L(O#1()#"#B*';,(5O#1)#"6(#$%(-&.(
P1,.#"&*$:(AB#$$&$'(O#1:(:,.&,:H(

J2,(!)-L(1.*%;/":(/#$(*$B=(G,(#:('**%(#:("2,(%#"#("2#"(#.,(&$("2,+H(3"(&:(/.&"&/#B(4*.("2,(/*$"&$;,%(.,B,<#$/,(
#$%(;"&B&"=(*4("2,(!)-L?!)-03(1.*%;/":("2#"(!)-L(+,+G,.:(/*$".&G;",(#BB($,E(+#1:D("*1*'.#12&/(%#"#D(#$%(
1B#/,?$#+,:(&$4*.+#"&*$("*("2,(-NND(O#1)#"(#$%()0-(&$(#("&+,B=(+#$$,.H((

d$/*;.#'&$'B=D("2,(RSQT(!)-03(&$",.:,::&*$#B(+,,"&$'(2#%(#(:&+&B#.(#"",$%#$/,(5^(4.*+(](/*;$".&,:6("*("2,(
RSQ\(&$",.:,::&*$#B(+,,"&$'(&$()#+G.&%',(5QQ(#"",$%,,:(4.*+(c(/*;$".&,:6H(-"",$%#$/,(#"("2,(+#&$(G&,$$&#B(
+,,"&$':(2#:(G,,$('.,#",.(5Q](&$(A*."B#$%e(RSi(&$(-;/FB#$%6H(Y*E,<,.D(B#/F(*4(,$'#',+,$"(4.*+(!*;"2(
-+,.&/#$(/*;$".&,:(.,+#&$:(#(/*$/,.$H(W2&B,(&"(&:(.,/*'$&M,%("2#"("*(G,(12=:&/#BB=(1.,:,$"(#"(#(+,,"&$'(/#$(
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G,(,81,$:&<,(#$%(:*+,"&+,:($*"(1*::&GB,(4*.("2,(O,+G,.:D(&"(:2*;B%(G,(1*::&GB,(2*E,<,.("*(E*.F(G=(,?
+#&B(*.D(#:(#(+&$&+;+D("*(.,1B=("*(,?+#&BH(N,:1&",(,44*.":("*(,$:;.,("2#"(!)-03(2#:(;1?"*?%#",(/*$"#/"(
%,"#&B:(4*.($#"&*$#B(.,1.,:,$"#"&<,:D(*4",$("2,.,(&:($*(#/F$*EB,%',+,$"(*.(.,1B=("*(/*$"#/":H(

A"#D/0%&&/(38*)%(1E40*)%(1#8(3#>'1*)9)08*)%("##
[HQ(N,B,'#",:(:2*;B%(,$:;.,("2#"("2,=(#.,(4#+&B&#.(E&"2("2,(E*.F("2#"(!)-03(%*,:(#$%(,$/*;.#',("2,&.(

$#"&*$#B(.,1.,:,$"#"&<,:("*(G,/*+,(&$<*B<,%(E&"2(#$%(/*$".&G;",(%#"#("*(!)-03(1.*%;/":H(

[HR(N,B,'#",:(:2*;B%(:,,F("*(,$:;.,("2#"(E2,.,(#($#"&*$#B(.,1.,:,$"#"&<,(.,"&.,:(*.(B,#<,:("2,&.(1*:"(#(
:;//,::*.(&:(#11*&$",%(#$%(:;11*.",%("*(G,(&$<*B<,%(E&"2(!)-03H(

C"#IJ:/0*/3#K/(/9)*1EL'*0%&/1"#!
O*.,(,$'#',+,$"(G=(#(E&%,.(.#$',(*4(!)-L(+,+G,.:(E*;B%(2,B1("*(,$:;.,("2,(/*$"&$;,%(%,<,B*1+,$"(
#$%(<#B;,(*4("2,(!)-03(0,*'.#12&/(3$4*.+#"&*$(!,.<&/,:(#$%(1.*+*",("2,&.(E&%,.(;:#',H(

d44,/"&<,(1.*<&:&*$(*4(.,B&#GB,D(#//;.#",(#$%(.,B,<#$"(',*'.#12&/(&$4*.+#"&*$(:,.<&/,:("2.*;'2(!)-03(&:(
2&'2B=(G,$,4&/&#B(4*.(:/&,$/,(#$%(*1,.#"&*$:(&$(-$"#./"&/#(#$%(/*$".&G;",:("*("2,(&$",.$#"&*$#B(B,#%,.:2&1(*4(
!)-LD(&$(B&$,(E&"2("2,(!".#",'&/(AB#$(RSQQ?Q]H(

M"#,8-*(/-1"##
A#."$,.:(4*.(!)-03(&$/B;%,K(J2,(!)-L(+,+G,.($#"&*$:(#$%(*"2,.(!)-L(.,B#",%('.*;1:(:;/2(#:(!)-NOD("2,(
-$"#./"&/(J.,#"=(!=:",+D())-OXL(#$%()POC-AH(

P"2,.(&$",.$#"&*$#B(*.'#$&M#"&*$:("2#"(#.,(&$<*B<,%(E&"2(*.(#.,(;:,.:(*4(-$"#./"&/(0,*'.#12&/(3$4*.+#"&*$D(
&$/B;%&$'K(J2,(3$",.$#"&*$#B(Y=%.*'.#12&/(P.'#$&M#"&*$D($#"&*$#B(2=%.*'.#12&/(*.'#$&M#"&*$:D($#"&*$#B(
1B#/,?$#+&$'(*.'#$&M#"&*$:D(C-!-D(0**'B,D(0B*G#B(O#1H(

N"#K'3=/*#2&:7)08*)%(1"##
7*.("2,(!)-L()0-(#$%(!)-L(-NN("*(G,(&+1.*<,%D(&"(.,U;&.,:("2#"D(,&"2,.(!)-03(+,+G,.:("#F,(*$("2,(
$,/,::#.=(E*.F(*.("2,(E*.F(&:(*;":*;./,%H(7;$%:(4*.(/*BB#G*.#"&*$(<&:&":(4*.(F,=(+,+G,.:(E*.F&$'(*$("2,(
!)-L?!)-03(1.*%;/":("*(.,:*B<,(:1,/&4&/(&::;,:(E*;B%(G,(;:,4;B(&$(:*+,(/#:,:H(

)*$"&$;#"&*$(*4(Z[F(#(=,#.(#BB*/#"&*$H(

'

(0,"4/'9+>'4/0';%4/QRS%-'@",$+#K'''G$4D#G$4H2#0%O$5)/9#%99)0/-1P#>'7+#?@!C" 
 


