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Executive Summary 

!"#$%&!!"#$%&'!%(!)*+"!)',-./-0!*%11/''##!%-!+-',&2'/2!3#%0&,$4/2!5-(%&1,'/%-!6)*+357!

'(#)*+,&--+.&/,-!8%9!,-.!:#,-;<=#>!?/&@%'A!)*+35!2%;*4/#(!B((/2#&>-

.%$%/01#-2.3,-*+-+%4%+%15%,-#*-*#)%+-+%6*+#,&-
71#+*8(5#"*19-:05;<+*(18&!+@@!C%&D!/-!+-',&2'/2,!&#@/#>!%-!,!2%->/>'#-'!0#%0&,$4/2!(&,1#C%&DA!,-.!'4#!
1,/-!(E-2'/%-!%(!'4#!)',-./-0 *%11/''##!%-!+-',&2'/2!3#%0&,$4/2!5-(%&1,'/%-!6)*+357!/>!'%!1,-,0#!,-.!
/1$&%=#!'4#!0#%0&,$4/2!(&,1#C%&D!-%'!%-@F!(%&!+-',&2'/2!>2/#-'/(/2!&#>#,&24!GE'!,@>%!(%&!%'4#&!,2'/=/'/#>!
/-2@E./-0!%$#&,'/%->A!#-=/&%-1#-',@!1,-,0#1#-'!,-.!'%E&/>1H!)*+35!2%-'/-E#>!'%!.#@/=#&A!,-.!,2'/=#@F!
.#=#@%$A!,!&,-0#!%(!3#%0&,$4/2!5-(%&1,'/%-!$&%.E2'>!'4&%E04!/'>!=,&/%E>!$&%I#2'>H!J4#>#!$&%.E2'>!/-2@E.#K!
'4#!)*+"!*%1$%>/'#!3,L#''##&!%(!+-',&2'/2,!6*3+7A!'4#!)*+"!+-',&2'/2!M/0/',@!M,',G,>#!6+MM7A!'4#!)*+"!
N,$!*,',@%0E#!,-.!)*+"!8#,'E&#!*,',@%0E#H!)*+35!/-'#0&,'#>!'%$%0&,$4/2!,-.!-,1#>!/-(%&1,'/%-!&#2#/=#.!
(&%1!-,'/%-,@!+-',&2'/2!$&%0&,11#>!/-'%!'4#!)*+"!+MM!,-.!)*+"!*3+H!5-!D##$/-0!C/'4!+&'/2@#!555HOH2!%(!'4#!
J&#,'F!'4,'!)2/#-'/(/2!%G>#&=,'/%->!,-.!&#>E@'>!(&%1!+-',&2'/2,!>4,@@!G#!#924,-0#.!,-.!1,.#!(&##@F!
,=,/@,G@#A!)*+35!$&%1%'#>!,-!%$#-!>',-.,&.>!,$$&%,24!'%!>E$$%&'!(&##!,-.!E-&#>'&/2'#.!.,',!,22#>>!,-.!
.#=#@%$>!'4#!&#>$#2'/=#!>$#2/(/2,'/%->H!

7=6*+#01#-7,,(%,-*+->05#*+,&-
N%>'!%(!'4#!#((%&'!/-!)*+35!2%1#>!(&%1!,!(#C!2%11/''#.!1#1G#&>H!J%!#->E&#!1,9/1E1!#((#2'/=#-#>>!(%&!
)*+"A!)*+35!/>!(%2E>/-0!/'>!@/1/'#.!&#>%E&2#>!%-!.#@/=#&/-0!'4#!'4&##!1,/-!)*+";)*+35!$&%.E2'>K!*%1$%>/'#!
3,L#''##&!%(!+-',&2'/2,!6*3+7A!+-',&2'/2!M/0/',@!M,',G,>#!6+MM7A!)*+"!N,$!*,',@%0E#!6N,$*,'7H!

J4#!)*+"!$&%.E2'>!2,-!%-@F!G#!,>!0%%.!,>!'4#!.,',!'4,'!,&#!/-!'4#1H!5'!/>!2&/'/2,@!(%&!'4#!2%-'/-E#.!&#@#=,-2#!
,-.!E'/@/'F!%(!'4#!)*+";)*+35!$&%.E2'>!'4,'!)*+"!1#1G#&>!2%-'&/GE'#!,@@!-#C!1,$>A!'%$%0&,$4/2!.,',A!,-.!
$@,2#;-,1#>!/-(%&1,'/%-!'%!'4#!+MMA!N,$*,'!,-.!*3+!/-!,!'/1#@F!1,--#&H!

3#%0&,$4/2! 5-(%&1,'/%-! ,-.! $@,2#;-,1#>! /-! +-',&2'/2,! >/'! C/'4/-! ,! &,-0#! %(! %&0,-/>,'/%-,@! >#''/-0>! /-!
./((#&#-'!2%E-'&/#>A!/-2@E./-0!P,'/%-,@!N,$$/-0A!1/@/',&FA!&#>#,&24!2#-'&#!,-.!E-/=#&>/'F!,0#-2/#>H!)%1#!%(!
'4#>#!%&0,-/>,'/%-,@!>#''/-0>!.%!-%'!4,=#!>'&%-0! @/-D>! '%!)*+"A!,-.! /'!C%E@.!G#!#9'&#1#@F!4#@$(E@! '%!0,/-!
2%11/'1#-'!(&%1!P,'/%-,@!M#@#0,'#>!(&%1!,@@!'4#!2%E-'&/#>!/-!)*+"!'%!#-2%E&,0#!#-0,0#1#-'!C/'4!)*+";
)*+35!GF!'4#/&!&#@#=,-'!,0#-2FH!!

.%5*==%180#"*1,9'5#"*1,-018-?(,#"4"50#"*1&!!!
M#@#0,'#>!>4%E@.!#->E&#!'4,'!'4#F!,&#!(,1/@/,&!C/'4!'4#!C%&D!'4,'!)*+35!.%#>!,-.!#-2%E&,0#!'4#/&!-,'/%-,@!
&#$&#>#-','/=#>!'%!G#2%1#!/-=%@=#.!C/'4!,-.!2%-'&/GE'#!,@@!-#C!.,',!'%!)*+35!$&%.E2'>H!M#@#0,'#>!>4%E@.!
#->E&#!'4,'!&#'/&/-0!-,'/%-,@!&#$&#>#-','/=#>!,&#!&#$@,2#.!C/'4!,!>E22#>>%&!-,'/%-,@!&#$&#>#-','/=#!,-.!'4,'!
'4#!)*+35!2%;*4,/&>!,&#!/-(%&1#.!%(!'4/>!24,-0#H!

@A6%5#%8-:%1%4"#,9B(#5*=%,&!!!
Q/.#&!#-0,0#1#-'!GF!'4#!+-',&2'/2!2%11E-/'F!C%E@.!4#@$!)*+35!'%!2%-'/-E#!'%!.#=#@%$A!,-.!.#@/=#&!
#((#2'/=#@FA!&#@/,G@#!&#@#=,-'!3#%0&,$4/2!5-(%&1,'/%-!)#&=/2#>!'%!'4#!+-',&2'/2!>2/#-2#!,-.!%$#&,'/%->!
2%11E-/'/#>H!N,/-',/-/-0!'4#!$%>/'/%-!%(!)*+"!,>!'4#!>%E&2#!%(!3#%0&,$4/2!5-(%&1,'/%-!)#&=/2#>!>E24!,>!
'4#!+MM!,-.!*3+!>E$$%&'>!'4#!)*+"!)'&,'#0/2!?@,-!%GI#2'/=#!%(!,-!/-'#&-,'/%-,@!@#,.#&>4/$!&%@#!(%&!)*+"H!

C0+#1%+,&! )*+MNA! )*+"!1#1G#&! 2%E-'&/#>A! %'4#&! %&0,-/L,'/%->!C/'4! ,-! /-'#&#>'! /-! +-',&2'/2! 0#%0&,$4/2!
5-(%&1,'/%-!>E24!,>!*BNP+?A!**+NR"A!+-',&2'/2!J&#,'F!)F>'#1A!5SBA!P+)+A!3%%0@#H!

:(8<%#-7=6$"50#"*1,&!!
8%&!'4#!)*+"!*3+!,-.!)*+"!+MM!'%!G#!/1$&%=#.A!/'!&#TE/&#>!'4,'A!#/'4#&!)*+35!1#1G#&>!',D#!%-!'4#!
-#2#>>,&F!C%&D!%&!'4#!C%&D!/>!%E'>%E&2#.H!

*%-'/-E,'/%-!%(!UVD!,!F#,&!,@@%2,'/%-H-

-
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Report to SCAR delegates – July 2012 

SCAR Standing Committee on Antarctic Geographic 
Information SC-AGI 

DE-F*==(1"#G-C+*H%5#,-
J4#! )*+"! )',-./-0! *%11/''##! %-! +-',&2'/2! 3#%0&,$4/2! 5-(%&1,'/%-! />! &#>$%->/G@#! (%&! (%E&! )*+"!
*%11E-/'F!?&%I#2'>H!J4#>#!,&#K!

OH )*+"!+-',&2'/2!M/0/',@!M,',G,>#!

WH )*+"!*%1$%>/'#!3,L#''##&!+-',&2'/2,!

XH )*+"!N,$!*,',@%0E#!

VH )*+"!8#,'E&#!*,',@%0E#!

5-! ,../'/%-! '%! '4%>#! $&%I#2'>A! -,'/%-,@! /->'/'E'/%->! .#=#@%$! $&%.E2'>! '4,'! G#-#(/'! '4#! C/.#&! +-',&2'/2!
2%11E-/'FH!J4#!)*+"!)*+35!4,>!$&%=#.!,!=,@E,G@#!,&#-,! (%&! >#''/-0!E$!2%@@,G%&,'/%->!G#'C##-!-,'/%-,@!
/->'/'E'/%->A!(%&!#9,1$@#K!!!

,7!J4#!R,-.>,'!51,0#!N%>,/2!%(!+-',&2'/2,!6R5N+7!.#=#@%$#.!GF!'4#!Y-/'#.!)','#>!3#%@%0/2,@!)E&=#FA!P+)+!
,-.!Z+)H!J4/>!%&/0/-,'#.!/-!./>2E>>/%->!,'!'4#!)*+35!1##'/-0!/-!S%G,&'A!W[[\H!!

G7! 5-/'/,'/=#! @#.!GF!Y)3)! '%!>2,-! '4#!,&24/=#!%(!+-',&2'/2!,#&/,@!$4%'%0&,$4F! /-2@E./-0!2%@@#2'/%->!4#@.!GF!
Z+)!,-.!++MH!

DED-IF'.-'1#0+5#"5-J"<"#0$-J0#0K0,%---CCCH,..H>2,&H%&0!
!"#$%&'(#)%"*

J4#!)*+"!+-',&2'/2!M/0/',@!M,',G,>#!6+MM7!/>!,!2%1$/@,'/%-!%(!'4#!G#>'!,=,/@,G@#!/-'#&-,'/%-,@!'%$%0&,$4/2!
1,$$/-0! (%&! +-',&2'/2,H! 5'! />! 1#&0#.! /-'%! ,! >/-0@#! >#,1@#>>! .,',>#'! C/'4! (E@@F! >'&E2'E&#.A! '%$%@%0/2,@@F!
2%&&#2'!.,',A!C/'4!1#',.,',!,G%E'!>%E&2#!,-.!.,'#H!5'!/>!,=,/@,G@#!(%&!C#G;.%C-@%,.!/-!,!=,&/#'F!%(!(%&1,'>!
(%&!E>#!/-!>2/#-2#!,-.!@%0/>'/2>!,$$@/2,'/%->!,-.!/-!%'4#&!C#G;>#&=/2#>H!

J4#!+MM!4,>!G##-!1,/-',/-#.!,-.!.#=#@%$#.!GF!Z+)!%-!G#4,@(!%(!)*+"!>/-2#!O]]XH!J4/>!/>!,-!,2'/=#!$&%I#2'!
,-.! 2%-'/-E#>! '%! .#=#@%$! '%! /-2@E.#! -#C! .,',! ,>! /'! G#2%1#>! ,=,/@,G@#! ,-.! '%! /1$&%=#! ,22#>>! '%! '4#!
/-(%&1,'/%-! (%&! '4#! /-'#&-,'/%-,@! 2%11E-/'FH! J4#! Z&/'/>4! +-',&2'/2! )E&=#F! &#1,/->! (E@@F! 2%11/''#.! '%!
>E$$%&'/-0!'4#!+MMH!*%-',2'!$#&>%-!(%&!+MM!/>!M&!+.&/,-!8%9!6,H(%9^G,>H,2HED7H!

+(,)-.-/-"#0*)"*#,-*120#*#3%*4-2$0*

_#&>/%-!\H[!C,>! @,E-24#.!%-!O! :E-#!W[OW!,-.! /-2@E.#>!1,I%&! /1$&%=#1#-'>! '%! '4#!2%-'#-'A!C#G>/'#!,-.!
.#@/=#&F! >F>'#1>H! J%! ,=%/.! %=#&@%,.! %(! '4#! -#C! =#&>/%-! '4#&#! C/@@! G#! ,! $4,>#.! &%@@;%E'! %(! '4#! >F>'#1A!
2%1$&/>/-0K!

:E-#!W[OWK!Z+)`Ya!E>#&>!'%!'#>'!>',G/@/'F!%(!>F>'#1A!,>D!(%&!(##.G,2DH!

b,&@F!:E@FK!b9/>'/-0!&#0/>'#&#.!E>#&>!

OV;Oc!:E@FK!$&%1%'/%-!,'!)*+"!?%&'@,-.!'4&%E04A!)*+35A!))3!$@#-,&F!6Od!:E@F7e!B)*!$,$#&!6Oc!:E@F7H!

+('#&!B)*K!(%@@%C;E$!#1,/@!'4&%E04!)*+"!1,/@/-0!@/>'!

+E0E>'!W[OWK!+.=#&'/>/-0!'4&%E04!*&F%@/>'!,-.!%'4#&!>F>'#1>H!

!
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*%-'#-'K!!

• )/0-/(/2,-'@F! /1$&%=#.! 2%,>'@/-#! .#&/=#.! (&%1! /-'#&$&#','/%-! %(! bE&%$#,-! )$,2#! +0#-2F! b-=/>,'!
>,'#@@/'#! &,.,&! /1,0#&F! ,-.! %'4#&! >,'#@@/'#! /1,0#&FH! 5'! />! ,! >4,&#.! 2%,>'@/-#! C/'4! '4#! ?%@,&_/#C!
>#&=/2#!6CCCH$%@,&=/#CH,T7!C4/24!$&%=/.#>!,22#>>!'%!>,'#@@/'#!&,.,&!/1,0#&F!,G%E'!>#,;/2#!.#->/'F!
,-.!./>'&/GE'/%-H!3#-#&,@/>#.!=#&>/%->!%(!'4#!2%,>'@/-#!,&#!/-2@E.#.!(%&!E>#!/-!%'4#&!$&%.E2'>H!

• J4#!-#C!2%,>'@/-#!C,>!.#@/=#&#.!'%!3%%0@#!/-!#,&@F!:E@F!W[OW!(%&!,.%$'/%-!,>!'4#!+-',&2'/2!2%,>'@/-#!
/-!3%%0@#!b,&'4!,-.!3%%0@#!N,$>H!

• +!-#C!fG%E-.,&F!%(!2%-'/0E%E>!0&%E-.#.!/2#g!G,>#.!%-!'4#!P+)+!+-',&2'/2!)E&(,2#!+22E1E@,'/%-!
,-.! 52#! M/>24,&0#! 6+)+5M7! $&%I#2'! 6CCCH-,>,H0%=`'%$/2>`#,&'4`(#,'E&#>`,-',&2'/2,;%E'@/-#H4'1@7H!!
J4/>!/>!=,@E,G@#!G#2,E>#!/'!$&%=/.#>!,!2%->/>'#-'!$&%.E2'!(&%1!,!>/-0@#!>%E&2#A!GE'!1#&0/-0!'4/>!C/'4!
'4#!#9/>'/-0!'%$%0&,$4/2!/-(%&1,'/%-!,-.!1,/-',/-/-0!,!'%$%@%0/2,@@F!2%&&#2'!>'&E2'E&#!4,>!&#TE/&#.!
>EG>',-'/,@!#((%&'H!!!

• Y$0&,.#>!(&%1!-#C!1,$$/-0!/-!+-',&2'/2!?#-/->E@,!GF!Z+)H!!

Q#G>/'#!,-.!.#@/=#&F!1#24,-/>1>K!

• )/0-/(/2,-'!.#=#@%$1#-'!C%&D!%-! '4#!C#G>/'#A! /-2@E./-0!,!-#C!C#G;1,$!G&%C>#&!C/'4! >#@#2',G@#!
.,',! @,F#&>! ,-.! /1$&%=#.! '%%@>! (%&! .#(/-/-0! +&#,>! %(! 5-'#&#>'! (%&! .%C-@%,.! '4,'! /-2@E.#! G%9;
.&,C/-0!,-.!GE((#&/-0!,&%E-.!,!$@,2#;-,1#H!

• Q/.#&!&,-0#!%(!.%C-@%,.!(%&1,'>!/-2@E./-0!b)"5!>4,$#(/@#A!3%%0@#!b,&'4!aNR!,-.!3#%J588!

• 51$@#1#-','/%-!%(!E>,0#!'&,2D/-0H!)','/>'/2>!>/-2#!@,E-24!%-!\!:E-#!,&#K!!

X[!-#C!&#0/>'&,'/%->!
OXW!>E22#>>(E@!@%0/->!
ddc!.%C-@%,.>!%(!.,',!

J%',@!&#0/>'#&#.!E>#&>!%(!'4#!>F>'#1!,'!d!:E@F!W[OW!h!\[[iH!

 
"#$%%&'()*!)+!,--!./0!'()12&3!*)4)3$54(2#!5&6!#)5'*57!#(5&3%!65*5!+)$!85$'%&!9!:#%!"(%7+!5$%5!
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512""-&*6'#'$-*&-.-1%7/-"#08*

J4#!+MM!C/@@!,.%$'!,!$@,--#.!E$.,'#!2F2@#!C/'4!E$0&,.#>!/-!:E-#!,-.!M#2#1G#&!#,24!F#,&H!51$&%=#1#-'>!
'4,'!C/@@!G#!/-2@E.#.!/-!M#2#1G#&!W[OW!/-2@E.#K!!

• Z#.&%2D! '%$%0&,$4F! (&%1! '4#! /-'#&-,'/%-,@! $&%I#2'! ZbMN+?;WA! C4/24! />! &#(/-/-0! '4#! G#.!
'%$%0&,$4F!%(!+-',&2'/2,!(&%1!0#%$4F>/2,@!.,',H!!

• P#C!'%$%0&,$4/2!.,',!(&%1!+E>'&,@/,-!+-',&2'/2!M/=/>/%-H!

• j%%1!'%!)*+"!*%1$%>/'#!3,L#''##&!%(!+-',&2'/2,!$@,2#;-,1#!

!00'-08*

J4#!+MM!2,-!%-@F!G#!,>!0%%.!,>!'4#!.,',!'4,'!/>!/-!/'H!5'!/>!2&/'/2,@!(%&!/'>!2%-'/-E#.!&#@#=,-2#!,-.!E'/@/'F!'4,'!
)*+"!1#1G#&>!2%-'&/GE'#!,@@!-#C!'%$%0&,$4/2!.,',!'%!'4#!+MMH!!

-
DEL-IF'.-F*=6*,"#%-M0N%##%%+-*4-'1#0+5#"50-4''$K``.,',H,,.H0%=H,E`,,.2`0,L`>2,&`-
 
!"#$%&'(#)%"8*

J4#!)*+"!2%1$%>/'#!0,L#''##&!%(!+-',&2'/2,!6*3+7!/>!,!2%1$/@,'/%-!%(!'4#!-,'/%-,@!+-',&2'/2!0,L#''##&>!%(!
2%E-'&/#>! ,2'/=#! /-! +-',&2'/2,H! 8%&! 4/>'%&/2,@! &#,>%->! -,1#>! /-! 1,-F! ,&#,>! 4,=#! #=%@=#.! C/'4! 1E@'/$@#!
-,1/-0! ,-.! ./((#&#-'! 0#%0&,$4/2! 2%%&./-,'#>! (%&! '4#! >,1#! (#,'E&#! /-! >#$,&,'#! 0,L#''##&>H! 5-! O]]W! )*+"!
>',&'#.! '4#! *3+A! ,>! ,-! #((%&'! '%! $E'! /-! %&.#&! '4/>! 2%1$@#9! (/#@.! 2%1$&/>/-0! ,! 4E0#! ,1%E-'! %(! .,',H! +!
&#@#=,-'A!$&,2'/2,@!,>$#2'!%(!'4/>!#((%&'!4,>!G##-!'%!/.#-'/(F!C4/24!$@,2#!-,1#>!C#&#!,$$@/2,G@#!'%!'4#!>,1#!
(#,'E&#!,-.!'%!0&%E$!'4%>#!-,1#>!E-.#&!,!E-/TE#!/.#-'/(/#&!6Y5M7H!

J4#!$E&$%>#!%(!'4#!*3+!/>!'%!,@@%C!(#,'E&#>!'%!G#!E-,1G/0E%E>@F! /.#-'/(/#.!(%&!>2/#-'/(/2!,-.!%$#&,'/%-,@!
E>#>A!,-.!'%!/.#-'/(F!C4/24!(#,'E&#>!4,=#!,@&#,.F!G##-!-,1#.!'%!./>2%E&,0#!(E&'4#&!.E$@/2,'#!-,1/-0H!

5',@F! 6bPb+`?P"+A! 6"%G#&'%!*#&=#@@,'/K! &%G#&'%H2#&=#@@,'/^#-#,H$-&,H/'7 ,&#! &#>$%->/G@#! (%&! 2,$'E&/-0! ,-.!
/-2@E./-0!-#C!-,1#>`(#,'E&#>!%&!,1#-.1#-'>!'%!#9/>'/-0!-,1#>!/-!'4#!*3+H!J4#!+E>'&,@/,-!+-',&2'/2!M,',!
*#-'#&! 6S#-D! Z&%@>1,K! 4#-DHG&%@>1,^,,.H0%=H,E7 &E->! '4#! C#G;>/'#! '4,'! $&%=/.#>! ,22#>>! '%! '4#! *3+!
.,',G,>#! ,-.! 4,>! /1$@#1#-'#.! /1$&%=#.! >#,&24! '%%@>H! *%%$#&,'/%-! G#'C##-! 5',@F! ,-.! +E>'&,@/,! />!
#92#@@#-'H!

J%.,F! '4#! )*+"! *3+! />! G,>#.! %-! ,! .,',G,>#!C4/24! /-2@E.#>!1%0+$G- DOPQQQ- (#,'E&#>! ,-.! 2%-',/->!1%0+$G-
RSPQQQ!-,1#>H! 5'! 2%@@#2'>! '4#!0#%0&,$4/2,@! /-(%&1,'/%-! &#2#/=#.! (&%1!LR!*%E-'&/#>H! 5'! />!,-!,2'/=#!$&%I#2'!
,-.!2%-'/-E#>!'%!#=%@=#K!

• Q4/@#!,@@!1,I%&!(#,'E&#>!/-!+-',&2'/2,!4,=#!,@&#,.F!&#2#/=#.!,!-,1#!,-.!,&#!>'%&#.!/-!'4#!.,',G,>#A!
1/-%&!(#,'E&#>!2%-'/-E#!'%!G#!-,1#.!GF!'4#!3#%0&,$4/2,@!Z%,&.>!,>!,!2%->#TE#-2#!%(!'4#!,2'/=/'/#>!
%(!'4#!-,'/%-,@!#9$#./'/%->!/-!+-',&2'/2,H!J4#>#!-#C!(#,'E&#>!4,=#!'%!G#!,..#.!'%!'4#!.,',G,>#H!

• N,-F!%(!'4#!1,I%&!(#,'E&#>!,&#!>'/@@!@,2D/-0!%(!,!2%1$&#4#->/=#!.#>2&/$'/%-A!>E24!,>!'4#!>/L#!%&!'4#!
$%>/'/%-!&#@,'/=#!'%!%'4#&!(#,'E&#>H!

+(,)-.-/-"#0*)"*#,-*120#*#3%*4-2$08*

J4#!TE,@/'F!%(!'4#!1,$>!,=,/@,G@#!C4#-!1,-F!(#,'E&#>!C#&#!(/&>'!-,1#.!4,>!/1$,2'#.!%-!'4#!,22E&,2F!%(!
1,-F! %(! '4#! 2%%&./-,'#>! /-! '4#! *3+H! N,-F! %(! '4#! -,1#>! @,2D! 2%4#&#-2#! C/'4! '4#! 2E&&#-'! ,=,/@,G@#!
2%-'/-#-';C/.#!C#G!$&%.E2'>!>E24!,>!R5N+!%&!3%%0@#!b,&'4!C4/24!/>!,!./>/-2#-'/=#!'%!E>#!'4#!-,1#>H!!

5'! C,>! &#2%11#-.#.! ,'! '4#! :E@F! W[O[! )*+35! 1##'/-0! /-! ZE#-%>! +/&#>! '%! 24#2D! '4#! -,'/%-,@! 0,L#''##&>!
,0,/->'!R5N+!%&!%'4#&!>,'#@@/'#!/1,0#&F!>%E&2#>!,-.!&#=/>#!'4#!2%%&./-,'#>H!NE24!$&%0&#>>!4,>!G##-!1,.#!
C/'4!'4/>K!+E>'&,@/,A!5',@FA!Ya!,-.!Y)+!4,=#!2%1$@#'#.!%&!,&#!-#,&!2%1$@#'/%-!%(!'4/>!',>DH!
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9%"#,14*2.-$2:-*'02:-*0#2#)0#)(0*6$%/*;'"-*<=>>8*

XiVV!$,0#!=/#C>e!!

;<=.!>&2?>%!@2'2*'A!!

,@%$53%!*2B%!)&!%5#(!453%!<!B2&>*%!<C!'%#'A!!

.D/E!F!)+!@2'2*)$'!5##%''%6!B>7*247%!453%'/!

512""-&*6'#'$-*&-.-1%7/-"#08*

P#C!-,1#>!,-.!,1#-.1#-'>!'%!#9/>'/-0!-,1#>!,-.!2%%&./-,'#>!C/@@!2%-'/-E#!'%!G#!/-2@E.#.!/-!
'4#!*3+H!

!00'-08*

5'!/>!2&/'/2,@!(%&!'4#!2%-'/-E#.!>E22#>>!%(!'4#!*3+!'4,'!P,'/%-,@!P,1/-0!+E'4%&/'/#>!>EG1/'!,-F!-#C!-,1#>!
'%!'4#!*3+H!NE@'/$@#!-,1#>!(%&!'4#!>,1#!(#,'E&#!&#1,/->!,!$&%G@#1! ;! '4#&#!,&#!,G%E'!XiA[[[!-,1#>!(%&!
O]A[[[! (#,'E&#>! /-! '4#!*3+A! >4%C/-0!,-!,=#&,0#!%(!-#,&@F! 'C%!-,1#>!$#&! (#,'E&#H! J4#!$&%G@#1! />!1E24!
C%&>#! /-!$@,2#>! @/D#!'4#!)%E'4!)4#'@,-.! 5>@,-.>!C4#&#!1,-F!(#,'E&#>!4,=#!'4&##!%&! (%E&!-,1#>H!J4#!*3+!
E-/TE#!/.#-'/(/#&!,/1>!'%!&#.E2#!2%-(E>/%-!GF!0&%E$/-0!'%0#'4#&!-,1#>!(%&!'4#!>,1#!(#,'E&#H!M#@#0,'#>!,&#!
&#TE#>'#.!'%!#-2%E&,0#!'4#/&!P,'/%-,@!P,1/-0!+E'4%&/'/#>!'%!E>#!'4#!*3+!'%!24#2D!(%&!#9/>'/-0!-,1#>!(%&!
(#,'E&#>!$&%$%>#.!(%&!-,1/-0A!'%!,=%/.!(E&'4#&!.E$@/2,'/%-!,-.!2%-(E>/%-H!

-
DER-IF'.-T06-F0#0$*<(%----)##6&9980#0E008E<*/E0(900859=0650#9-

J4/>! />! 2%1$/@#.! ,-.! 1,/-',/-#.! GF! '4#! +E>'&,@/,-! +-',&2'/2! M/=/>/%-! M,',! *#-'&#! 6S#-D! Z&%@>1,!
4#-DHG&%@>1,^,,.H0%=H,E7H!
5'!2%-',/->!#-'&/#>!(%&!dOdd!4,&.!2%$F!1,$>!(&%1!W\!2%E-'&/#>!,-.!]Vi!./0/',@!1,$>!(&%1!(/=#!2%E-'&/#>e!E$!
(&%1!X\V[!4,&.!2%$F!1,$>!,-.!\]c!./0/',@!1,$>!%-!O!:E-#!W[[]H!

JF$/2,@! ,--E,@! E>,0#! %(! '4#! *3+! />! ,G%E'! d[A[[[! E-/TE#! =/>/'>A! ,22#>>/-0! ,G%E'! O[[A[[[! $,0#>H! 5-! '4#!
2,@#-.,&!F#,&!O!:E@F!W[OO!'%!V!:E@F!W[OW!'4#&#!C#&#!d\XO!.%C-@%,.>!%(!./0/',@!1,$>H!S%C#=#&A!'4#!0&#,'!
1,I%&/'F!%(!1,$!#-'&/#>!/-!'4#!N,$!*,',@%0E#!,&#!1#',.,',!%&!,!@%C;&#>!TE/2D@%%DA!&,'4#&!'4,-!'4#!(E@@!1,$!
/-!,!.%C-@%,.,G@#A!$&/-',G@#!(%&1H!!

!

LE->(#(+%-6$01,-4*+-IF'M7-
)*+35!C/@@!4%@.!,-!/-'#&;>#>>/%-,@!1##'/-0!/-!W[OXH!M,'#!,-.!@%2,'/%-!(%&!'4/>!C/@@!G#!./>2E>>#.!,'!'4#!)*+35!
1##'/-0H!+.&/,-!8%9!/>!$&#$,&#.!'%!4%>'!'4/>!,'!'4#!Z&/'/>4!+-',&2'/2!)E&=#FA!*,1G&/.0#!/(!&#TE/&#.H!

!

RE-7=6*+#01#-7,,(%,-*+->05#*+,&!
N%>'!%(!'4#!#((%&'!/-!)*+35!2%1#>!(&%1!,!(#C!2%11/''#.!1#1G#&>H!!J%!#->E&#!1,9/1E1!#((#2'/=#-#>>!(%&!
)*+"A!)*+35!/>!(%2E>/-0!/'>!@/1/'#.!&#>%E&2#>!%-!.#@/=#&/-0!'4#!'4&##!1,/-!)*+";)*+35!$&%.E2'>K!*%1$%>/'#!
3,L#''##&!%(!+-',&2'/2,!6*3+7A!+-',&2'/2!M/0/',@!M,',G,>#!6+MM7A!)*+"!N,$!*,',@%0E#!6N,$*,'7H!

J4#!)*+"!$&%.E2'>!2,-!%-@F!G#!,>!0%%.!,>!'4#!.,',!'4,'!,&#!/-!'4#1H!5'!/>!2&/'/2,@!(%&!'4#!2%-'/-E#.!&#@#=,-2#!
,-.!E'/@/'F!%(!'4#!)*+";)*+35!$&%.E2'>!'4,'!)*+"!1#1G#&>!2%-'&/GE'#!,@@!-#C!1,$>A!'%$%0&,$4/2!.,',A!,-.!
$@,2#;-,1#>!/-(%&1,'/%-!'%!'4#!+MMA!N,$*,'!,-.!*3+!/-!,!'/1#@F!1,--#&H!!

5(!1#1G#&!2%E-'&/#>! (##@! '4,'!'4#!)*+35!$&%.E2'>!,&#!-%'!1##'/-0!'4#!-##.>!%(!'4#!+-',&2'/2!2%11E-/'F!
'4#>#!/>>E#>!>4%E@.!G#!#9$&#>>#.!'%!)*+35A!/-!%&.#&!'%!/1$&%=#!'4#/&!&#@#=,-2#H!J%%!1,-F!2%E-'&/#>!,&#!-%'!
#-0,0/-0!C/'4!%&!2%-'&/GE'/-0!'%!'4#!)*+";)*+35!$&%.E2'>!
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J4#!W[OW!)*+35!1##'/-0!C/@@!4,=#!0&#,'#&!,''#-.,-2#!'4,-!&#2#-'!1##'/-0>A!C/'4!@#,>'!Od!,''#-.##>!(&%1!
OO!2%E-'&/#>A!GE'!'4#&#!,&#!-%!)%E'4!+1#&/2,-!,''#-.##>!,-.!'4/>!@,2D!%(!#-0,0#1#-'!&#1,/->!,!2%-2#&-H!
Q4/@#! /'! />! &#2%0-/L#.! '4,'! '%! G#! $4F>/2,@@F! $&#>#-'! ,'! ,! 1##'/-0! 2,-! G#! #9$#->/=#! ,-.! >%1#'/1#>! -%'!
$%>>/G@#!(%&!'4#!N#1G#&>A!/'!>4%E@.!G#!$%>>/G@#!4%C#=#&!'%!C%&D!GF!#;1,/@!%&A!,>!,!1/-/1E1A!'%!&#$@F!'%!#;
1,/@H!M#>$/'#!#((%&'>!'%!#->E&#!'4,'!)*+35!4,>!E$;'%;.,'#!2%-',2'!.#',/@>!(%&!-,'/%-,@!&#$&#>#-','/=#>A!%('#-!
'4#&#!/>!-%!,2D-%C@#.0#1#-'!%&!&#$@F!'%!2%-',2'>H!

!

UE-.%5*==%180#"*1,9'5#"*1,-018-?(,#"4"50#"*1E---
VHO! M#@#0,'#>! >4%E@.! #->E&#! '4,'! '4#F! ,&#! (,1/@/,&! C/'4! '4#! C%&D! '4,'! )*+35! .%#>! ,-.! #-2%E&,0#! '4#/&!
-,'/%-,@!&#$&#>#-','/=#>!'%!G#2%1#!/-=%@=#.!C/'4!,-.!2%-'&/GE'#!.,',!'%!)*+35!$&%.E2'>H!

VHW! M#@#0,'#>! >4%E@.! >##D! '%! #->E&#! '4,'! C4#&#! ,! -,'/%-,@! &#$&#>#-','/=#! &#'/&#>! %&! @#,=#>! '4#/&! $%>'! ,!
>E22#>>%&!/>!,$$%/-'#.!,-.!>E$$%&'#.!'%!G#!/-=%@=#.!C/'4!)*+35H!

VHX!M#@#0,'#>!>4%E@.!-%'#!'4,'!Y)!&#$&#>#-','/%-!C/@@!24,-0#!'4/>!F#,&!'%!?,E@!N%&/-!%(!Y)!?%@,&!3#%>$,'/,@!
*#-'#&A!Y-/=#&>/'F!%(!N/--#>%',A!(%@@%C/-0!'4#!&#'/&#1#-'!%(!:#&&F!NE@@/->!%(!Y)3)H!

J4#!)*+35!2%;*4,/&>!,&#!=#&F!$@#,>#.!,'! '4#!2%-'/-E#.!2%11/'1#-'!%(! '4#!Y)! '%! '4#!C%&D!%(!)*+35!,-.!
C%E@.! @/D#!'%!4/04@/04'!'4#!#92#$'/%-,@!2%-'&/GE'/%-!,-.!2%@@,G%&,'/=#!>$/&/'!%(!:#&&F!NE@@/->!,-.!'4#!Y)3)!
%=#&!1,-F!F#,&>H!

!

VE-@A6%5#%8-:%1%4"#,9B(#5*=%,E-!
N%&#!#-0,0#1#-'!GF!,!C/.#&!&,-0#!%(!)*+"!1#1G#&>!C%E@.!4#@$!'%!#->E&#!'4#!2%-'/-E#.!.#=#@%$1#-'!
,-.!=,@E#!%(!'4#!)*+35!3#%0&,$4/2!5-(%&1,'/%-!)#&=/2#>!,-.!$&%1%'#!'4#/&!C/.#&!E>,0#H!

b((#2'/=#! $&%=/>/%-! %(! &#@/,G@#A! ,22E&,'#! ,-.! &#@#=,-'! 0#%0&,$4/2! /-(%&1,'/%-! >#&=/2#>! '4&%E04! )*+35! />!
4/04@F!G#-#(/2/,@!(%&!>2/#-2#!,-.!%$#&,'/%->!/-!+-',&2'/2,!,-.!2%-'&/GE'#>!'%!'4#!/-'#&-,'/%-,@!@#,.#&>4/$!%(!
)*+"A!/-!@/-#!C/'4!'4#!)'&,'#0/2!?@,-!W[OO;O\H!

!

WE-C0+#1%+,E--
?,&'-#&>!(%&!)*+35!/-2@E.#K!

J4#!)*+"!1#1G#&!-,'/%->!,-.!%'4#&!)*+"!&#@,'#.!0&%E$>!>E24!,>!)*+MNH!

J4#!+-',&2'/2!J&#,'F!)F>'#1A!**+NR"!,-.!*BNP+?H!

B'4#&! /-'#&-,'/%-,@!%&0,-/L,'/%->!'4,'!,&#! /-=%@=#.!C/'4!%&!,&#!E>#&>!%(!+-',&2'/2!3#%0&,$4/2! 5-(%&1,'/%-!
/-2@E./-0!'4#!5-'#&-,'/%-,@!SF.&%0&,$4/2!B&0,-/L,'/%-A!!-,'/%-,@!4F.&%0&,$4/2!%&0,-/L,'/%->e!-,'/%-,@!$@,2#;
-,1/-0!%&0,-/L,'/%->e!P+)+e!3%%0@#H!

!

SE-:(8<%#-7=6$"50#"*1,E--
8%&! '4#! )*+"! *3+! ,-.! )*+"! +MM! '%! G#! /1$&%=#.A! /'! &#TE/&#>! '4,'A! #/'4#&! )*+35! 1#1G#&>! ',D#! %-! '4#!
-#2#>>,&F!C%&D!%&!'4#!C%&D!/>!%E'>%E&2#.H!8E-.>!(%&!2%@@,G%&,'/%-!=/>/'>!(%&!D#F!1#1G#&>!C%&D/-0!%-!'4#!
)*+";)*+35!$&%.E2'>!'%!&#>%@=#!>$#2/(/2!/>>E#>!C%E@.!G#!E>#(E@!/-!>%1#!2,>#>H!

*%-'/-E,'/%-!%(!UVD!,!F#,&!,@@%2,'/%-H!

'8+"01->*A-018-?%01XY/%,-C"+$*#P---?@+A*?@+B!*(%C@,)-6*%66)(-$0D*;'"-*<=><E 
 


