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7#-3+)#-'#3!#2+.!#:!&%')(!,0:)!*+!)%(!7#-3+)#'-+(!P!1)'2+-('34!*+!J%(f',*+!Ab#)+&#-fB!=!1)'2+-('34!*+!$%)(3#).+!
A?,,+&#8)+B=! 1)'2+-('34! *0D84+! AX-R.+B=! T%:2+,,+! 1)'2+-('34! e:,8#-+! Ae:,8#-'+B=! 1)'2+-('34! *+! \#.+-#3#=!
1)'2+-('34! *+! ,#! K'#*-')#! A?,,+&#8)+B=! 1)'2+-('34! *+! ,#(! 5#,&#(! AD(7#8)+B! +3! 1)'2+-('34! S]5S! A5%,%8)+BC!
"0#33-'9:3'%)! *+! .+33+! ,#9+,,'(#3'%)! -+<:'+-3! :)+! 7-'(+! *+! .%)3#.3! #:! 7-4#,#9,+! #:7-R(! *+! ,#! .%%-*')#3-'.+! *+!
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https://www.univ-paris8.fr/IMG/pdf/erua_mapping_research_unit.pdf!
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A&43/%*%,%8'+!*+(!(.'+).+(!7#-3'.'7#3'2+(=!*+! ,#!&4*'#3'%)!(.'+)3';'<:+=!+3.CB=! .%&&+!(:-! ,#! ;%-&+! A42R)+&+)3!
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?! ,0/+:-+! %u! ,+(! '&7#.3(! *+(! ./#)8+&+)3(! .,'&#3'<:+(! (:-! )%(! (%.'434(! (+! ;%)3! *+! 7,:(! +)! 7,:(!&#((';(! *+(!
-47%)(+(!(%.'43#,+(!;%-3+(!(%)3!>!7+)(+-!+3!>!&+33-+!+)!v:2-+C!"#!,#9+,,'(#3'%)!M!h-#)('3'%)!4.%,%8'<:+!N!7+-&+3!
*+!7+)(+-!,+(!+)@+:H!*+!3-#)('3'%)!*#)(!,0+)(+'8)+&+)3!(:74-'+:-!+3!,#!-+./+-./+C!

@!A-9&**)0-%)$#!B!I'-#3!818#&<&#%!5-')0!J!F!
"#! ,#9+,,'(#3'%)! M! X-#)*! 424)+&+)3! -+./+-./+! N! 7+-&+3! *+! *47#((+-! ,+! 7,#;%)*! *+! ;')#).+&+)3! *+(!
&#)';+(3#3'%)(!(.'+)3';'<:+(!+3!*+!94)4;'.'+-!*0:)!(%:3'+)!,%8'(3'<:+!+3!')(3'3:3'%))+,!7,:(!'&7%-3#)3!*+!,01)'2+-('34C!
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S%)3! 7-').'7#,+&+)3! .%).+-)4(! *+(! .%)8-R(! *'(.'7,')#'-+(=! 3-R(! (3-:.3:-#)3(=! *+(! 424)+&+)3(! 7-+)#)3! *0#:3-+(!
;%-&+(! AI! .%&7-'(! .+,,+! *+! 7+-;%-&#).+(=! +H7%('3'%)(! %:! #:3-+(! 42R)+&+)3(! #-3'(3'<:+(! *0+)2+-8:-+B! -+2O3#)3!
:)+!*'&+)('%)!')3+-)#3'%)#,+!+3Q%:!:)+!;%-3+!2'('9','34!7%:-!,043#9,'((+&+)3C!
U,! (0#8'3! 9'+)! *+! 8-#)*(! 424)+&+)3(! +&9,4&#3'<:+(! 7%:-! 3%:3+! ,#! .%&&:)#:34! :)'2+-('3#'-+=! +3! )%)! 7#(!
(+:,+&+)3!7%:-!,+!,#9%-#3%'-+!.%).+-)4C!

@!A-9&**)0-%)$#!B!H'-#01&'0-*)%8!3&!*-!'&?K&'?K&!3&!5-')0!J!F!
"#!,#9+,,'(#3'%)!M!h-#)(2+-(#,'34!*+!,#!-+./+-./+!*+!5#-'(!6!N!#!7%:-!%9@+.3';!*+!(%:3+)'-!,+(!1)'34(!*+!J+./+-./+!
A1JB=!,+(!1)'34(!\'H3+(!*+!J+./+-./+!A1\JB!+3Q%:!,+(!(3-:.3:-+(!;4*4-#3'2+(!*+!,01)'2+-('34!5#-'(!6!<:'!(%:/#'3+)3!
43#9,'-!%:!-+);%-.+-!*+(!.%,,#9%-#3'%)(!+)3-+!+,,+(!+3!*+)(';'+-!,+(!#.3'2'34(!(.'+)3';'<:+(!.%,,+.3'2+(C!b+:H!:)'34(!*+!
-+./+-./+=!1\J!+3Q%:!(3-:.3:-+!;4*4-#3'2+!#!&')'&#=!*%'2+)3!O3-+!&%9','(4+(!7%:-!7%(3:,+-!>!.+33+! ,#9+,,'(#3'%)C!
1)+!2'(4+!7,:-'*'(.'7,')#'-+!*%'3!.,#'-+&+)3!O3-+!*4;')'+C!!
 
!

!
!
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@"#";2&<3=3<3*&+"2->2-(+"5"<?.</)"7(+"!!8"
!
!

@!445!DE7LED7LE!
!
S%)3!.%).+-)4(!*#)(!,0??5!JD$VDJ$VD!3%:(!3I7+(!*+!7-%@+3(!*+!-+./+-./+!P!,+(!3-#2#:H!*4@>!')'3'4(=!+)!2%'+!*+!
;')#,'(#3'%)=! *42+,%774(! >! 3'3-+! +H7,%-#3%'-+! %:! +).%-+! #:8:-#)3! *0:)! *47[3! ?TJ! A%:! #:3-+! *'(7%('3';! )#3'%)#,=!
+:-%74+)B!>!7,:(!%:!&%')(!,%)8!3+-&+C!!
"%-(! *+! ,#! *+(.-'73'%)! *:! 7-%@+3! *+! -+./+-./+! *#)(! ,+! ;%-&:,#'-+=! ',! (+-#'3! %77%-3:)! *0#9%-*+-! ,+(! 4,4&+)3(!
(:'2#)3(!P!+H7,'.'3#3'%)(!*+!,0#(7+.3!'))%2#)3!*:!7-%@+3!A',!+(3!'&7%-3#)3!*+!;%:-)'-!:)!43#3!*+!,0#-3B=!*+!(%)!#(7+.3!
')3+-*'(.'7,')#'-+=!*+(!&%*#,'34(!*0')348-#3'%)!*+! @+:)+(!./+-./+:-Y(+Y(!%:!*%.3%-#)3Y+Y(!*#)(! ,04<:'7+!&%9','(4+!
A(0',!(0#8'3!*0:)!7-%@+3!.%,,+.3';B=!*+(!(74.';'.'34(!,%.#,+(L)#3'%)#,+(L')3+-)#3'%)#,+(!*:!7-%@+3C!U,!(+-#'3!#:(('!7+-3')+)3!
*0')*'<:+-!,+(!#.3'%)(!*+!2#,%-'(#3'%)!7-42:+(!7%:-!,0#./R2+&+)3!*:!7-%@+3!A.%,,%<:+=!7:9,'.#3'%)=!+H7%('3'%)=!;',&=!
7%(3+-(=!+3.C!r!,+(!;%-&#3(!3-#*'3'%))+,(!7#7'+-!%:!9'+)!):&4-'<:+(!7%:--%)3!#:(('!O3-+!7-4.'(4(CB!

U,!+(3!>!)%3+-!<:+!,+(!*47+)(+(!(:'2#)3+(!)+!(%)3!7#(!4,'8'9,+(!P!
Ø l')#).+&+)3!*+!*%.3%-#)3Y+Y(!A-+,+2#)3!*+(!4.%,+(!*%.3%-#,+(!+3!*+(!:)'34(!*+!-+./+-./+B!
Ø U)(.-'73'%)!>!*+(!.%,,%<:+(!A-+,+2#)3!*+(!:)'34(!*+!-+./+-./+B!

"+!;')#).+&+)3!*+!2#.#3'%)(!+(3!7%(('9,+!&#'(!+,,+(!*%'2+)3!.%--+(7%)*-+!>!:)+!3w./+!7%).3:+,,+!+3!.,#'-+&+)3!
*4;')'+! A2%,:&+! /%-#'-+! +3! &'(('%)(! .%);'4+(B! )4.+((#'-+! >! ,#! -4#,'(#3'%)! *:! 7-%@+3! A*%.:&+)3#3'%)=! #-./'2+(=!
7#((#3'%)!*0+)3-+3'+)(=!*4.-I73#8+=!#'*+!#*&')'(3-#3'2+=!+3.CBC!!
!
!

@!445!=4MNOEGH4HNPM!G7NEMHNONQCE!
!
"0%9@+.3';! *+! ,0??5! \?TUlDSh?hUiT! S$UDThUlUt1D! +(3! *0#77%-3+-! :)! (%:3'+)! ;')#).'+-! *#)(! ,+! .#*-+! *+!
,04,#9%-#3'%)! +3! ,+! *4-%:,+&+)3! *0:)+! &#)';+(3#3'%)! (.'+)3';'<:+=! <:+,,+! <:+! (%'3! (%)! #77+,,#3'%)! A$%,,%<:+!
')3+-)#3'%)#,Q)#3'%)#,=!$%)8-R(=!SI&7%(':&=!k%:-)4+(!*043:*+(=!+3.CBC!"#!$%&&'(('%)!-+./+-./+!*+! ,01)'2+-('34!
5#-'(!6!&#)';+(3+!#')('!(#!2%,%)34!*+!(%:3+)'-!,+(!4./#)8+(!+3!,+(!-+,#3'%)(!+)3-+!(#!.%&&:)#:34!(.'+)3';'<:+!+3!
(+(! /%&%,%8:+(! ;-#).','+)(=! )#3'%)#:H=! +:-%74+)(! +3! ')3+-)#3'%)#:HC! $%)(.'+)3+! <:0>! 7#-3'-! *+!&#)';+(3#3'%)(!
(.'+)3';'<:+(!(+!3'((+)3!*+(!-4(+#:H!+3!*+(!-+,#3'%)(!7-'2',48'4+(!<:'!7+:2+)3!7#-;%'(=!>!7,:(!%:!&%')(!,%)8!3+-&+=!
(+!.%).-43'(+-!+)!7#-3+)#-'#3(!(3-:.3:-4(=!,#!$%&&'(('%)!-+./+-./+!#!2%:,:!*42+,%77+-!.+3!??5C!

"+!&%)3#)3!*+!,0#'*+!*+!.+3!??5!)+!7+:3!(%:3+)'-!,+!7-%@+3!<:0>!3'3-+!*+!.%;')#).+&+)3!P!,#!.%)3-'9:3'%)!*+(!#:3-+(!
;')#).+:-(=!>!.%&&+).+-!7#-! ,#!%:! ,+(!:)'34(!*+!-+./+-./+(! '&7,'<:4+(=!*+2-#!O3-+!.,#'-+&+)3!./';;-4+!*#)(! ,+!
9:*8+3!8,%9#,C!

5#-&'!,+(!.-'3R-+(!*042#,:#3'%)!*:!(%:3'+)!>!#77%-3+-!>!,#!&#)';+(3#3'%)!;'8:-+)3=!>!3'3-+!')*'.#3';!P!
Ø ,+!(%:3'+)!*0')(3#).+(!<:#,';'4+(!7#-3'.'7#)3!#:!;')#).+&+)3=!8#-#)3'((#)3!(#!<:#,'34!(.'+)3';'<:+!r!
Ø (#!.%)3-'9:3'%)!>!,#!*';;:('%)!*+!,#!7-%*:.3'%)!(.'+)3';'<:+!*+!,043#9,'((+&+)3!r!
Ø ,0')348-#3'%)!*+!@+:)+(!./+-./+:-Y(+Y(!%:!*+!*%.3%-#)3Y+Y(!r!
Ø ,#!7#-'34!*#)(!,#!.%&7%('3'%)!*:!.%&'34!(.'+)3';'<:+!+3!('!7%(('9,+!*:!.%&'34!*0%-8#)'(#3'%)!
Ø ,0%:2+-3:-+!*0/%-'W%)(!')3+-*'(.'7,')#'-+(!r!
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Ø (%)!.#-#.3R-+!')3+-)#3'%)#,!r!
Ø :)+! &#x3-'(+! *+(! *47+)(+(! -+,#3'2+(! #:H! M!;-#'(! *+! 9%:./+!N! +3! M!,%.#3'%)!N! *+! (#,,+! .%);%-&+(! #:H!
7-4.%)'(#3'%)(!*+!,#!$%&&'(('%)!*+!,#!J+./+-./+!P!

- ,+(!*47+)(+(!-+,#3'2+(!#:H!;-#'(!*+!9%:./+!(%)3!,'&'34+(!>!,#!*:-4+!*+!,#!&#)';+(3#3'%)=!
- 7%:-! ,+(! 7#:(+(L.#;4=! ',! +(3! 7%(('9,+! *+! *+&#)*+-! :)! -+&9%:-(+&+)3! (:-! 7-4(+)3#3'%)! *+!
;#.3:-+(! >! /#:3+:-! *+! .+)3! +:-%(! &#H'&:&C! D,,+(! *+2-%)3! O3-+! ,'9+,,4+(! #:! )%&! *+! ,0?8+)3!
$%&73#9,+! *+! ,01)'2+-('34! 5#-'(! 6C! U,! .%)2'+)*-#! 48#,+&+)3! *+! ;%:-)'-! ,#! ,'(3+! )%&')#3'2+! *+(!
7#-3'.'7#)3Y+Y(C! A>! 3'3-+! ')*'.#3';=! .+-3#')(! (:7+-&#-./4(! *+! S#')3Lb+)'(! #..+73+)3! ,+(! 9%)(! *+!
.%&&#)*+!#2+.!('8)#3:-+!*:!*'-+.3+:-!*+!,#!b'-+.3'%)!*+!,#!-+./+-./+B=!

- ,+(!8%%*'+(!(+-%)3!:)'<:+&+)3!;')#).4(!7%:-!,+(!,#:-4#3(!*:!,#9+,!M!X-#)*!424)+&+)3!5#-'(!6!N=!
- ,+(! ,%.#:H!*+!56! A#..:+',,#)3(=! *'(7%)'9,+(=! 4<:'74(!+3! 8-#3:'3(B!r! .+:H!*:! .#&7:(!*+!S3Lb+)'(!
A\#'(%)!*+!,#!-+./+-./+!+)!7#-3'.:,'+-B!+3!*+(!U1h=!.+:H!*+!,#!\SV!5#-'(!T%-*!+3!+);')!.+:H!*:!
$+)3-+!*+!.%,,%<:+(!*:!$#&7:(!$%)*%-.+3!A7%:-!*+(!&#)';+(3#3'%)(!(+!*4-%:,#)3!,+!(#&+*'=!*+(!
;-#'(!*0#77#-'3+:-(!7+:2+)3!(0#77,'<:+-!>!$%)*%-.+3BC!

!
!

@!445!5C:AN74HNPM!
!
"0??5!51e"U$?hUiT!.%)3-'9:+!>!;')#).+-!*+(!7-%@+3(!4*'3%-'#:H=!3#)3!')*'2'*:+,(!<:+!.%,,+.3';(=!7%-34(!7#-!:)!%:!
7,:('+:-(! +)(+'8)#)3Y+Y(L./+-./+:-Y(+Y(! %:! ./+-./+:-Y(+Y(! 3'3:,#'-+A(B! *+! ,01)'2+-('34! 5#-'(! 6C! $%&&+! 3%:3!
7-%8-#&&+!*0#'*+!>!,#!7:9,'.#3'%)=!,+!7-%8-#&&+!)+!7+:3!(%:3+)'-!,+!7-%@+3!<:0>!3'3-+!*+!.%;')#).+&+)3!A4*'3+:-=!
,#9%-#3%'-+A(B=!7#-3+)#'-+A(BBC!!"#!.%)3-'9:3'%)!*+(!#:3-+(!;')#).+:-(!*+2-#!O3-+!.,#'-+&+)3!./';;-4+!*#)(!,+!9:*8+3!
8,%9#,C!"+(!7:9,'.#3'%)(!(%:(!;%-&#3!*+!+L9%%f!(%)3!4,'8'9,+(!>!.+3!??5!A.%y3(!/#9'3:+,,+&+)3!7,:(!-4*:'3BC!!

$%)*'3'%)(!7-%7-+(!#:H!??5!51e"U$?hUiT!P!
Ø (+:,(!,+(!&#):(.-'3(!7-O3(!7%:-!7:9,'.#3'%)!7+:2+)3!O3-+!4,'8'9,+(!7%:-!:)+!*+&#)*+!*0#'*+=!
Ø ,04*'3+:-!*%'3!O3-+!'*+)3';'4!7#-Q7%:-!,#!*'(.'7,')+!.%).+-)4+=!
Ø ,+!*+2'(!*%'3!O3-+!*43#',,4=!
Ø )+!7%:--%)3!O3-+!;')#).4+(!<:+!,+(!*+&#)*+(!*+!3-#*:.3'%)!*0%:2-#8+(!.%,,+.3';(=!
Ø ,+(! ;-#'(!*+!.%&&:)'.#3'%)!+3!*0+)2%'(!7%(3#:H!)+!(+-%)3!7#(!7-'(!+)!./#-8+!P! ',(! -+,R2+)3!*:! 3-#2#',!*+!
*';;:('%)!*+!,04*'3+:-C!

!
5#-&'!,+(!.-'3R-+(!*042#,:#3'%)!*:!7-%@+3!;'8:-+)3!7-').'7#,+&+)3!P!

Ø ,+!(%:3'+)!*0')(3#).+(!<:#,';'4+(!7#-3'.'7#)3!#:!;')#).+&+)3=!8#-#)3'((#)3!(#!<:#,'34!(.'+)3';'<:+=!
Ø (#!.%)3-'9:3'%)!>!,#!*';;:('%)!*+!,#!7-%*:.3'%)!(.'+)3';'<:+!*+!,043#9,'((+&+)3=!
Ø ,0%:2+-3:-+!*0/%-'W%)(!')3+-*'(.'7,')#'-+(=!
Ø (%)!.#-#.3R-+!')3+-)#3'%)#,=!)%3#&&+)3!,%-(<:0',!(0#8'3!*0%:2-#8+(!.%,,+.3';(C!

5%:-! ,+(! *+&#)*+(! *+! ;')#).+&+)3! *+! ;',&(=! ,+(! &O&+(! .-'3R-+(! <:+! 7%:-! *+(! 7:9,'.#3'%)(! (+-%)3!
+H'84(!P!+H'8+).+!(.'+)3';'<:+=!/49+-8+&+)3=!2'('9','34C!b+!('&7,+(!.#73#3'%)(!)+!(+-%)3!7#(! ;')#).4+(C!5%:--%)3!
O3-+!#'*4(!*+(!7-%@+3(!*4&%)3-#)3!:)+!-4+,,+!2#,+:-!#@%:34+C!
!
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!

@!445!4=PDR4IE!SE!5DPTEH!7PAA4:PD4HNO!"!A+U7LEAAE!ECDP5UEMME!

EH!NMHEDM4HNPM4AE!
!
"0??5!?\iJj?XD!bD!5JikDh!$i""?eiJ?hUl!m!"0n$VD""D!D1Ji5nDTTD!Dh!UThDJT?hUiT?"D!#!434!
7+)(4! 7%:-! #&%-.+-! :)! 3-#2#',! 7#-3+)#-'#,! +3! *+! &'(+! +)! -4(+#:! #2+.! *+(! ')(3'3:3'%)(! +:-%74+))+(! %:!
')3+-)#3'%)#,+(C! U,! #! 434! .%)Z:! 7%:-! ;#.','3+-! ,+! *47[3! *+! 7-%@+3A(B! *#)(! *';;4-+)3(! 7-%8-#&&+(! %:! .#*-+(!
+:-%74+)(C!$+33+!#'*+!;')#).'R-+!(+-#!:)'<:+&+)3!#77%-34+!>!:)+!7/#(+!7-47#-#3%'-+!+3!+)! ,'+)!#2+.!:)!7-%@+3!
?TJ=!?TJ!L!\JSDU=!,+!M!]%-f!5-%8-#&&+!N!*0V%-'W%)!D:-%7+!A7-%@+3!.%,,#9%-#3';=!\S$?LUhT=!+3.CB=!,+(!7-%@+3(!
*+!.%%74-#3'%)!*+!M!$-+#3'2+!D:-%7+!N=!#:H!,'8)+(!*:!7-%8-#&&+!M!D:-%7+!;%-!$'3'W+)(!N=!+3.C!"+(!7%-3+:-Y(+(!*+!
7-%@+3(=! >! 3-#2+-(! ,01)'2+-('34! +3! *#)(! ,+! .#*-+! *+(! 7-%8-#&&+(! (:(&+)3'%))4(=! 7%:--%)3! #:(('! 9'+)! O3-+!
7#-3+)#'-+(!<:+!.%%-*')#3+:-(Y-'.+(C!
!
"+(!.-'3R-+(!7%:-!,042#,:#3'%)!*+(!*+&#)*+(!(%)3!P!

Ø ,0#77%-3!7%:-!,01)'2+-('34!5#-'(!6!+3!,+!,#9%-#3%'-+!*+!-#33#./+&+)3!*:Q*+!,#!7%-3+:-Y+:(+!*:!7-%@+3!!r!
Ø ,0'&74-#3';! <:+! ,+(! 7#-3+)#'-+(! +:-%74+)(Q')3+-)#3'%)#:H! %:! .+:H! <:'! (+-%)3! (%,,'.'34(! (%'+)3! .,#'-+&+)3!
'*+)3';'4(!+)!#&%)3!+3!<:+!(%'3!+H7,'.'34+!,+:-!7#-3'.'7#3'%)=!3#)3!#:!7-%@+3!*+!-+./+-./+!+)!,:'L&O&+=!<:+!
(:-!,+:-!;:3:-+!-+(7%)(#9','34Q.%,,#9%-#3'%)!*#)(!,+!7-%@+3!r!

Ø ,0%:2+-3:-+! 2+-(! *+(! /%-'W%)(! ')3+-*'(.'7,')#'-+(! +3! ')3+-(+.3%-'+,(! A(%.'434! .'2',+=! 5\D=! ')(3'3:3'%)(!
.:,3:-+,,+(!+3.CB!r!

Ø ,#!7-'(+!+)!.%)('*4-#3'%)!*+(!#33+)3+(!*+(!#77+,(!*+(!7-%8-#&&+(!+:-%74+)(!r!
Ø ,#!7-'(+!*+!.%)3#.3!#2+.!,+!S+-2'.+!*+!,#!K#,%-'(#3'%)!*+!,#!-+./+-./+!+)!#&%)3!*:!*47[3!r!
Ø ,0')348-#3'%)!*+!@+:)+(!./+-./+:-Y(+Y(!%:!*+!*%.3%-#)3Y+Y(C!

!
"+(!;-#'(!4,'8'9,+(!#:H!*47+)(+(=!8#-#)3(!*+!,#!-+.+2#9','34!*+(!*%(('+-(=!(%)3!,+(!(:'2#)3(!P!

Ø 7%:-!*+(! -4:)'%)(!*0#&%-Z#8+Q*+! -+).%)3-+!%:!+).%-+!>! ,#!7#-3'.'7#3'%)!*+!-4:)'%)!*+!M! -4(+#:3#8+!N!
A3-#)(7%-3(=!-+(3#:-#3'%)=!/[3+,=!.%&&:)'.#3'%)B!r!

Ø 7%:-!,0%-8#)'(#3'%)!*+!(4&')#'-+(!*#)(!,+!.#*-+!*+(!7#-3+)#-'#3(!.-44(!%:!>!.-4+-!r!
Ø 7%:-! ,+(! *47+)(+(! ,'4+(! >! *+(! 9+(%')(! +)! ;%-&#3'%)! A(:-! ,+! &%)3#8+! +3! ,+! 7%-3#8+! *+! 7-%@+3! L! (:'2'!
;')#).'+-=!#)'&#3'%)!*04<:'7+L7-%@+3!7#-!+HCBC!

ATe!P!,+(!*47+)(+(!*04<:'7+&+)3!)+!(%)3!7#(!4,'8'9,+(BC!
!
"+Q,#!7%-3+:-Y+:(+!*0:)!7-%@+3!+:-%74+)!)+!(#:-#'3!O3-+! '(%,4L+!*#)(!.+33+!+)3-+7-'(+=! ,#!$%&&'(('%)!-+./+-./+!
#33+)*! <:+! ,0:)'34! *+! -+./+-./+! *:Q*+! ,#! 7%-3+:-Y+:(+!&#)';+(3+! (%)! (%:3'+)! +)! .%L;')#)Z#)3=! +,,+L#:(('=! ,+Q,#!
.#)*'*#3Y+Y(=!>!/#:3+:-!*+!Eqz!&')'&:&!*:!&%)3#)3!*+&#)*4!>!,#!$%&&'(('%)!-+./+-./+C!U,!(+-#!*+&#)*4!#:H!
7%-3+:-(Y+:(+(!*+!7-%@+3(!*+!@:(3';'+-!P!

Ø A(%'3B! *#)(! ,0#))4+! ,+! *47[3! *0:)! *%(('+-! #:7-R(! *+! ,0?TJ! %:! A(%'3B! *#)(! ,+(! *+:H! #)(! #:7-R(! *+! ,#!
$%&&'(('%)!D:-%74+))+!A*#)(!.+!.#*-+!(74.';'<:+!:)!;')#).+&+)3!7,:-'#)):+,!7+:3!O3-+!*+&#)*4B!r!

Ø :)! 9',#)! ;')#).'+-! +3! (.'+)3';'<:+! <:'! &+)3'%))+-#!P! .%&73+L-+)*:! A7#-! +HC! *+(! -4:)'%)(! #2+.! ,+(!
7#-3+)#'-+(B!r!-4(:,3#3(!A7#-!+HC!3+):+!*0:)!(4&')#'-+B!r!+3.C!

!
!
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@!445!ONM4ANG4HNPM!SE!5DPTEH!ECDP5UEM!
!
"0??5! lUT?"US?hUiT!bD!5JikDh!D1Ji5nDT! ;#2%-'(+! ,#! ;')#,'(#3'%)! +3! ,+! *47[3! *+! 7-%@+3(! *#)(! *';;4-+)3(!
7-%8-#&&+(! %:! .#*-+(! +:-%74+)(!P! .+3! ??5! #! 434! 7+)(4! 7%:-! *+(! ('3:#3'%)(! %u! ,#! ;')#,'(#3'%)! *:! *%.:&+)3!
:,3'&+!>!-+&+33-+!+(3!7-%./+!%:!'&&')+)3+C!$+33+!#'*+!;')#).'R-+!)+!7+:3!O3-+!#77%-34+!>!:)+!7/#(+!7-47#-#3%'-+=!
)'!>!:)!7-%@+3!%u!,+Q,#!7%-3+:-Y+:(+!)0+(3!7#(!+)!-+,#3'%)!*+!3-#2#',!43-%'3+!#2+.!,+!%:!,#!./#-84Y+!*+!7-%@+3(!D:-%7+C!!

"+(!;-#'(!4,'8'9,+(!#:H!*47+)(+(=!8#-#)3(!*+!,#!-+.+2#9','34!*+(!*%(('+-(=!(%)3!,+(!(:'2#)3(!P!
Ø 5%:-!,#!-4:)'%)!*+!;')#,'(#3'%)!A3-#)(7%-3(=!-+(3#:-#3'%)=!/[3+,=!.%&&:)'.#3'%)BC!
Ø 5%:-! *+(! *47+)(+(! ,'4+(! >! ,0%9,'8#3'%)! *+! ,#! ,#)8:+! #)8,#'(+!P! 3-#*:.3'%)! +3! .%#./')8! 7%:-! ,0%-#,!
A:)'<:+&+)3!*#)(!,+(!7-%@+3(!+:-%74+)(!.%).+-)4(=!(%'3!,+(!5-%@+3(!DJ$!S3#-3')8!+3!$%)(%,'*#3%-BC!

Ø 5%:-! ,+(!*47+)(+(! ,'4+(!>!*+(!9+(%')(!+)! ;%-&#3'%)! AS3#8+(!(:-! ,0i7+)!(.'+).+=! (:-! ,+!&%)3#8+!+3! ,+!
7%-3#8+!*+!7-%@+3!A(:'2'!;')#).'+-=!#)'&#3'%)!*04<:'7+L7-%@+3!7#-!+HCB=!+3.CBC!

"+Q,#!7%-3+:-Y+:(+!*0:)!7-%@+3!+:-%74+)!)+!(#:-#'3!O3-+! '(%,4Y+!*#)(!.+33+!+)3-+7-'(+=! ,#!$%&&'(('%)!-+./+-./+!
#33+)*! <:+! ,0:)'34! *+! -+./+-./+! *:Q*+! ,#! 7%-3+:-Y+:(+! &#)';+(3+! (%)! (%:3'+)! +)! .%;')#)Z#)3=! +,,+L#:(('=! ,+Q,#!
.#)*'*#3Y+Y(=!>!/#:3+:-!*+!Eqz!*:!&%)3#)3!*+&#)*4!>!,#!$%&&'(('%)!-+./+-./+C!

b+! 7,:(=! ',! +(3! '&74-#3';! <:+! ,+(! 7#-3+)#'-+(! +:-%74+)(! (%'+)3! .,#'-+&+)3! '*+)3';'4(! +3! <:+! (%'3! +H7,'.'34+! ,+:-!
7#-3'.'7#3'%)=!3#)3!#:!7-%@+3!*+!-+./+-./+!+)!,:'L&O&+=!<:+!*#)(!,+!.#*-+!*+!,#!;')#,'(#3'%)!*+!.+!*+-)'+-!A%9@+3!*+!
,#!7-4(+)3+!*+&#)*+BC!
!

!

!

@!445!DUGE4C!
!
"0??5!JnSD?1!7+:3! .%).+-)+-!*+(!(3-:.3:-+(! ;4*4-#3'2+(! A.-44+(!%:! -+.%)*:'3+(!/#9'3:+,,+&+)3!+)!.%:-(!*+!
2#8:+!*0#..-4*'3#3'%)!V$DJDSB=!*+(!8-%:7+&+)3(!*0')34-O3(!(.'+)3';'<:+(!AXUSB!%:!3%:3+!#:3-+!(3-:.3:-#3'%)!#2+.!
*0#:3-+(!;%-&+(!@:-'*'<:+(C!

"+(!.-'3R-+(!7%:-!,042#,:#3'%)!*+(!*+&#)*+(!(%)3!P!
Ø ,#!<:#,'34!*:!7-%@+3!(.'+)3';'<:+=!
Ø ,0#77%-3!7%:-!,01)'2+-('34!5#-'(!6=!
Ø ,+(!7#-3+)#'-+(!+H'(3#)3(=!
Ø ,#!7,:-#,'34!*+(!;')#).+&+)3(!*:!-4(+#:=!
Ø ,0')348-#3'%)!*+!@+:)+(!./+-./+:-Y(+Y(!%:!*+!*%.3%-#)3Y+Y(!r!
Ø ,0+)8#8+&+)3!>!7-%.4*+-!>!,#!('8)#3:-+!*+!,#!.%)2+)3'%)!#;;4-+)3+!#:!-4(+#:!*#)(!,0#))4+!(:'2#)3+!A(#)(!
<:%'!,+(!;%)*(!)+!(+-%)3!7#(!%:!7,:(!2+-(4(BC!

!
!
 
J#77+,!P!"+(!;')#).+&+)3(!)+!(%)3!7#(!-+7%-3#9,+(!(:-!,0#))4+!(:'2#)3+=!&O&+!7%:-!,+(!7-%@+3(!7,:-'#)):+,(=!,+(!
.-4*'3(!)%)!:3','(4(!%:!)%)!47:'(4(=!*%'2+)3!;#'-+!%9@+3!*+!-+(3'3:3'%)=!#:!7,:(!3#-*!;')!%.3%9-+=!#:7-R(!*+!d#&',#!
e%:./+&#,C!!


