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 Accretion to 
erosion 

Erosion to 
accretion 

Consistent 
accretion 

Consistent 
erosion 

 
Total 

Decelerating 3 0 11 2 16 
Accelerating 1 2 17 11 31 

Total 4 2 28 13 47 



! UG!

?7+!QUGGH,S!A8(*!,!61)/,$&81-!12! 04(!(,$'&($!/($&1*!0$(-*!@&04! 04(! ',0($!/($&1*!0$(-*!01!,88(88! 04(! &)/,60!12!

61,80,'!80$A60A$(8F!&-!1$*($!01!/$(*&60!841$('&-(!$(8/1-8(!21$!86(-,$&18!@4($(!04(!80$A60A$(8!,$(!$()1;(*!1$!2,&'K!

C0!@,8!,6=-1@'(*.(*!04,0!04&8!,//$1,64!@,8!/$1B'(),0&6F!,8!lH/.#6"$J%$"$J#;#":%$#;"=%K"2#"#?%77#:%$#4"2K"$J#"

/6B&3;/56"5L" $/4#O2%;#4";J5:#&/6#;" L:5="B%4%;$:%&"=%9;!"%64"%LL#B$#4"2K" &%BM"5L" /6$#:=#4/%$#"4%$%O95/6$;!" $J#"9:#O

3:2%6";J5:#&/6#"%99#%:;"$5"J%.#"2##6":#&%$/.#&K";$%2&#Km!Q/,.(!UG!?7+F!UGGH,SK!94($(21$(F!&0!@,8!,88A)(*!04,0!&-!

04(!6$&0&6,'!,$(,!@4($(!80$A60A$(8!-1@!(D&80F! 04(! '1-.($L0($)!$,0(!/$&1$! 01!61-80$A60&1-!@,8!l;$%2&#mK!O1@(;($F!

04&8!,88($0&1-!&8!A-8A//1$0(*!B<!*,0,!/$1;&*(*K!C-80(,*F!9,B'(!"!&-*&6,0(8!04,0!2(@!8&0(8!@($(!;$%2&#F!,-*!21$!)180!

04(!$,0(8!12!64,-.(!,$(!*&22($(-0!B(0@((-!04(!0@1!/($&1*8K!!

?7+!*($&;(8!&08f!'1-.($L0($)!0$(-*!2$1)!04(!',0($!/($&1*!0$(-*F!(D6(/0!21$!0418(!8&0(8!@&04!8(,@,''8!1$!,!l$(6(-0!

0$(-*!64,-.(m!Qa&.A$(!MI!?7+F!UGGH,SK!9418(!8&0(8!@&04!,!$(6(-0!0$(-*!64,-.(!A8(!,!841$0L0($)!0$(-*!*(0($)&-(*!

B<!04(!@(&.40(*!'&-(,$!)1*('!Q80$&60'<!,//(,$8!01!B(!,!0$A-6,0(*!'&-(,$!)1*('!A8&-.!8('(60(*!$(6(-0!*,0,!/1&-08SK!

7&0(8!@&04!8(,@,''8!,$(!,88A)(*!01!4,;(!-1!'1-.($L0($)!0$(-*!@4&'(!8(,@,''8!,$(!/$(8(-0K!O1@(;($F!04(!$(/1$0!

-10(8!04,0!04($(!4,8!B((-!,66$(0&1-!,0!81)(!8(,@,''!8&0(8!Q&-!1-(!6,8(!04(!8(,@,''!&8!61)/'(0('<!BA$&(*!-1@!L!8&0(!

?"UKVGSK!

O(-6(F!04($(!&8!-1!61-8&80(-0!,//$1,64!B<!?7+!&-!*(0($)&-&-.!04(!'1-.L0($)!0$(-*8!21$!04(!>,/&0&!?1,80K!94(!),&-!

,//$1,64(8!21$!04(!6,'6A',0(*!$,0(8!12!841$('&-(!)1;()(-0!&-!?7+!QUGGH,S!,$(X!

"K 9$(-*8!*(0($)&-(*!B<!5+7!21$!04(!"PMG8!01!UGGE!Q',0(!/($&1*S!`!,!0$(-*!1;($!,!),D&)A)!/($&1*!12!

NE!<(,$8F!@4&64!&8!B,$('<!'1-.!(-1A.4!01!8/,-!04(!VGLEG!<(,$!2'A60A,0&1-8!&-!de!841$('&-(8!&*(-0&2&(*!

B<!104($!80A*&(8!,-*!/$1B,B'<!/$(8(-0!,'1-.!04(!>,/&0&!?1,80!Q]$,-0F!"PH"c!74(/4($*!&-!?7+F!UGGH,SK!

UK 9$(-*8!*(0($)&-(*!B<! l@(&.40(*m!5+7! 21$! 04(!"PPG8! 01!UGGE! Q-1-L'&-(,$! 8&0(8S!`!@4&64! &8! $(,''<!,!

841$0L0($)!0$(-*K!

ZK l70,B'(m!,$(,8!,88A)(*!01!4,;(!-1!0$(-*!*A(!01!04(!/$(8(-6(!12!8(,@,''8K!

94(-F!&2!04(!',0($!/($&1*!0$(-*!&8!/18&0&;(!Q61,80!&8!,66$(0&-.S!&0!&8!8(0!01!Y($1F!A-'(88!04(!@(&.40(*!5+7!0$(-*!&-*&L

6,0(8!,!$(6(-0!64,-.(!01!($18&1-F!&-!@4&64!6,8(!04(!$(6(-0!0$(-*!&8!8AB80&0A0(*!21$!04(!'1-.($L0($)!0$(-*K!O(-6(F!,!

61,80! 04,0! 04(! *,0,! ,-*! .(1)1$/4&6! (;&*(-6(! 841@8! 01! B(! /$(*1)&-,-0'<! ,66$(0&-.! -1$04! 12! 9&=10A! ?$((=! &8!

0$,-821$)(*!&-01!,-!($18&1-,'!61,80!01!,88(88!2A0A$(!$&8=!12!($18&1-K!

94(!A-6($0,&-0<!&-!04(!'(!2,601$!&8!*(0($)&-(*!,8!21''1@8X!

"K 94(!,88A)(*!.(1L$(60&2&6,0&1-!QiZ!)S!,-*!841$('&-(!*(0(60&1-!($$1$8!QiZ!)S!,$(!61)B&-(*!01!.&;(!,-!

,88A)(*!($$1$!12!iMKU!)K!

UK 94(!'1-.841$(!;,$&,0&1-!12!04(!l($$1$m! &-!04(!5+7!$(.$(88&1-!21$!04(! ',0($!/($&1*!*,0,!@,8!,88(88(*!

,-*!,-!(80&),0(*!PV\!A//($!/($6(-0&'(!@,8!A8(*!01!$(/$(8(-0!04(!(-0&$(!61,80K!C0!&8!-10!6'(,$!(D,60'<!

@4&64!($$1$!&8!$(2($$(*!01F!BA0!&0!,//(,$8!01!4,;(!B((-!04(!70,-*,$*!3$$1$!12!380&),0(!Q733SF!@4&64!&8!

04(!80,-*,$*!*(;&,0&1-!12!04(!$(8&*A,'8K!

ZK 504($!2,601$8!04,0!,22(60!04(!A-6($0,&-0<!,$(!*&86A88(*!BA0!04(-!&.-1$(*K!

?7+!QUG"US!80,0(8! 04,0! l%&567;J5:#" ;=55$J/67"<%;"B%::/#4"53$" $5"4#:/.#" $J#"UCV"B56L/4#6B#"2%64"5.#:"%4W%B#6$"

$:%6;#B$;"<J#:#" ;/=/&%:" B:5;;O;J5:#" ;J5:#&/6#"2#J%./53:"<%;"%99%:#6$!" $J3;"9:#;#:./67"%&567;J5:#" $:#64;m! QJ,.(!

"NSK!94&8!/$16(*A$(!@,8!6,$$&(*!,'81!1A0! 21$!104($!61)/1-(-08! &-! 04(!,-,'<8&8K! C0! &8!A-6'(,$!@4,0!@,8!,60A,''<!

*1-(F! ,8! 04(! 8)1104&-.!)(041*1'1.<! ,-*! *($&;,0&1-! 12! PV\! 61-2&*(-6(! B,-*8! &8! -10! (D/',&-(*K! aA$04($F! ?7+!

.&;(8!61-2'&60&-.!(D/',-,0&1-8!12!04(!8,)(!/$16(*A$(X!?7+!QUGGH,S!80,0(8!l(J#"=%?/=3="XUCVY".%&3#"5.#:";#.#:%&"

$:%6;#B$;"</$J";/=/&%:"BJ%:%B$#:/;$/B;"<%;";#&#B$#4"$5":#9:#;#6$"$J%$":#%BJm!QJ,.(!UHSc!,-*!?7+!QUG"US!80,0(8!l$J#"



! U"!

%99:5%BJ"3;#4"/6"$J#"9:#;#6$"%;;#;;=#6$"5L"%99&K/67"$J#"399#:"UCV".%&3#"L5:"&567#:O$#:=":%$#;"%64";J5:$#:O$#:="

.%:/%$/56"4#:/.#4"L:5=";#.#:%&"%4W%B#6$";#B$5:;"$5"%&&"$J5;#";#B$5:;m!QJ,.(!NZSK!

94(!*&22($(-0!/$16(*A$(8!*(2&-(*!,''!(D,..($,0(!04(!),.-&0A*(!12!04(!61)/1-(-08!B(&-.!61-8&*($(*F!,8!&-*&6,0(*!

B<!?7+!QUG"USF!@4&64!80,0(8!04,0!04(!,//$1,64!A8(*!l=%K"J%.#":#;3&$#4"/6"%6"5.#:&K"&%:7#"B5=956#6$".%&3#"2#/67"

%99&/#4"$5";5=#"&5B%$/56;1"FJ/&#"7#6#:%&"9:#B%3$/56%:K"%99:5%BJ#;";3BJ"%;"$J#;#"J#&9"$5"=/6/=/0#"36B#:$%/6$K"%64"

/6B:#%;#"$J#";%L#$K"=%:7/6!"$J#K"=%K"%&;5":#;3&$" /6";5=#"J%0%:4"4/;$%6B#;"4#:/.#4"/6"$J/;":#95:$"2#/67"5.#:&K"B%3O

$/53;m!QJ,.(!NZSK!94(!,88($0&1-!),*(!&-!04&8!80,0()(-0!04,0!,!/$(6,A0&1-,$<!,//$1,64!)&-&)&8(8!A-6($0,&-0<!&8!&-!

*&$(60!61-0$,*&60&1-!@&04!,-!1;($'<!6,A0&1A8!?3J#F!,-*!&8!-10!8AB80,-0&,0(*!B<!1BT(60&;(!,-,'<8&8K!

94(!($$1$!04,0!841A'*!B(!$('(;,-0!01!04(!'(!2,601$!@4(-!(D0$,/1',0&-.!04(!0$(-*!&-01!04(!2A0A$(!&8!04(!A-6($0,&-0<!

&-! 04(!5+7! .$,*&(-0! Q&(K! 04(! A-6($0,&-0<! 12!2! &-! 3WA,0&1-!U! 12! ?7+F! UGGH,SK! 94&8! &-*&6,0(8! 41@!)A64! 2,80($! 1$!

8'1@($!04(!841$('&-(!61A'*!B(!)1;&-.!$(',0&;(!01!04(!(80&),0(*!,;($,.(!$,0(!Q&(K!04(!61-2&*(-6(!'&)&08!21$!04(!(DL

0$,/1',0&1-!,0!81)(!8/(6&2&(*!/$1B,B&'&0<SK!94(!$(/1$0!80,0(8! 04,0! 04&8!@,8! &.-1$(*!B(6,A8(!l$J#"<#/7J$/67"9:5O

B#43:#!" $57#$J#:" </$J" $J#" .%:/%6B#" :#43B$/56"=#%;3:#;" 5L" ;#$$/67" 95;/$/.#" :%$#;" $5" 0#:5" %64" $J#" ;#&#B$/56" 5L" $J#"

=%?/=3="&567;J5:#":%$#!"<#:#"L5364"$5"2#"%4#N3%$#m!Q/,.(!UN!?7+!UGGH,SK!d1!(;&*(-6(!&8!/$(8(-0(*!01!8A//1$0!

04&8!,88($0&1-F!BA0!&0!&8!6'(,$!04,0!21$!,66$(0&-.!61,808F!04(!)(041*1'1.<!/$1*A6(8!,!$,0(!04,0!B(,$8!-1!$(8()B',-6(!

01!04(!)(,8A$(*!$,0(F!,-*!,//(,$8!01!B(!&-,//$1/$&,0(K!

94(!$(/1$0!,'81!80,0(8!04,0!04(!iZ!)!841$('&-(!*(0(60&1-!($$1$!@,8!21A-*!()/&$&6,''<!01!/$1*A6(!,!iZKE!)!($$1$!&-!

04(!,60A,'!l$,0(8!12!64,-.(m!1;($!,!VGL<(,$!/$(*&60&1-!/($&1*K![/,$0!2$1)!04(!&-61-8&80(-0!A-&08F!&0!&8!-10!(;&*(-0!

41@!04&8!@,8!6,'6A',0(*!,-*!@4<s!O1@(;($F!04&8!-A)B($!&8!0,=(-!01!B(!04(!'(!A-6($0,&-0<!21$!04(!(-0&$(!61,80K!

aA$04($F!&0!&8!,88A)(*!04,0!,!1-(L0,&'(*!A-6($0,&-0<!*&80$&BA0&1-!&8!,//$1/$&,0(!,-*!4(-6(!04(!1-'<!A-6($0,&-0<!01!

0,=(!&-01!61-8&*($,0&1-!&8!LZKE!)K!

94($(21$(F!8(00&-.!,''!,66$(0&-.!61,80,'!8&0(8!01!Y($1F!,-*!04(-!,//'<&-.!,-!+9!A-6($0,&-0<!12!LZKE!)!1;($!VG!<(,$8!

0$,-821$)(*!04(!(-0&$(!>,/&0&!61,80'&-(! &-01!,-!($18&1-,'!Y1-(!QLGKGEM!)K<L"!BL1!,-!1B8($;(*! '1-.L0($)!0$(-*!12!

GKMLGKN!)K<L"!21$!)180!12!04(!61,80'&-(SK!94(!$(8A'08!*1!-10!$(2'(60!04(!0$A(!/$1B,B&'&0<!12! '1-.L0($)!61,80,'!($1L

8&1-F!1$!04(!;,$&,0&1-!12!$&8=!,'1-.!04(!61,80!04,0!&8!(;&*(-0!2$1)!4&801$&6,'!841$('&-(!64,-.(8K!

91!8A)),$&8(F!04(!*($&;,0&1-!12!04(!'(!0($)!21$!04(!1/(-!61,80!Q?7+F!UGGH,F!UG"USF!&8!A-$('&,B'(!21$!04(!21''1@&-.!

$(,81-8X!

"K 94(!,-,'<8&8!*1(8!-10!,88(88!,! '1-.!(-1A.4!$(61$*!01!*(0($)&-(!04(! '1-.L0($)!0$(-*!21$! 04(!>,/&0&!

?1,80K!C-80(,*F!,!&567#:L0($)!0$(-*!&8!B,8(*!1-!,!),D&)A)!12!NE!<(,$8F!,-*!,$B&0$,$&'<!A8(8!841$0($!

&-0($;,'8!&2!04(<!&-*&6,0(!,-!($18&1-!0$(-*K!

UK 94(!,88A)/0&1-! 04,0! 04(! ',0($!/($&1*! 0$(-*! &8! $(/$(8(-0,0&;(!12! 04(! '1-.($L0($)! 0$(-*! &8! &-;,'&*K![!

61)/,$&81-!12!(,$'&($!,-*!',0($!/($&1*!0$(-*8!&-*&6,0(!04,0!MN!1A0!12!ME!8&0(8!,-,'<8(*!(D/($&(-6(*!,!

*&22($(-0!$,0(!12!64,-.(F!,-*!N!12!0418(!,'81!&-;1';(*!,!64,-.(*!*&$(60&1-!12!64,-.(!Q9,B'(!"SK!C0!&8!-10!

6'(,$!&2!04(!64,-.(*!$,0(8!12!841$('&-(!)1;()(-0!B(0@((-!04(!(,$'&($!,-*!',0($!/($&1*8!$(/$(8(-0!,!

8<80(),0&6!B&,8! &-! 04(!)(041*1'1.<F!,!61-8(WA(-6(!12! 011!841$0!,! $(61$*! 01!$()1;(!VGLNG!6'&),0&6!

186&'',0&1-8F!,!$(,'!64,-.(!&-!)&.$,0&1-!$,0(8F!1$!,!61)B&-,0&1-!12!,''!04(8(!2,601$8K!94&8!&-*&6,0(8!04,0!

04(!(D0$,/1',0&1-!12!04(!*($&;(*!'1-.($L0($)!0$(-*!A/!01!"GG!<(,$!&-01!04(!2A0A$(!&8!;($<!A-6($0,&-K!

ZK I<!8(/,$,0&-.! 04(!A-6($0,&-0<! 2$1)! 04(!'(! 0($)F! 04(!,-,'<8&8! &-61$$(60'<! &-61$/1$,0(8! 61)/1-(-08!

&-01! 04(!,-" 0($)K! C-!/,$0&6A',$F!@4(-! 04(!,66$(0&1-!$,0(! &8! 8(0! 01!Y($1! 04(!A8(!12!,!-1-LY($1!A-6($L



! UU!

0,&-0<!0$,-821$)8!,66$(0&-.!61,808!01!,-!($18&1-,'!0$(-*K!94($(!841A'*!B(!-1!A-6($0,&-0<!21$!04(!,/L

/'&6,0&1-!12!,!61-80,-0K!

MK 94(!A-6($0,&-0<!21$!04(!'("0($)!&8!81'('<!B,8(*!1-!04(!(80&),0(*!)(,8A$()(-0!($$1$8!21$!841$('&-(!

'16,0&1-8K!94($(!&8!-1!61-8&*($,0&1-!12!04(!.11*-(88!12!2&0!12!04(!5+7!0$(-*!'&-(8!&-!0($)8!12!A-6($0,&-L

0&(8K!O1@(;($F!04(!$(8&*A,'!80,-*,$*!*(;&,0&1-8!,$(!A8(*!01!(80&),0(!04(!)(!0($)!,8!*&86A88(*!B('1@K!

VK ['041A.4!04($(!&8!*&86A88&1-!12!04(!A8(!12!,!PV\!61-2&*(-6(!B,-*!21$!8('(60&1-!12!8&-.'(!;,'A(8!01!$(/L

$(8(-0!,!8(60&1-!12!61,80!Q$(2($$(*!01!,8!,!:#%BJSF!04($(!&8!-1!,-,'<8&8!12!04(!61-2&*(-6(!'&)&08!12!04(!

0$(-*8F!1$!04(!61-2&*(-6(!'&)&08!12!04(!(D0$,/1',0(*!0$(-*8K!

C-! 61-6'A8&1-F! 04(!'(! 0($)! &-! ?7+! QUGGH,! ,-*! UG"US! *1(8! -10! $(/$(8(-0! ,! /$1B,B&'&80&6! ,-,'<8&8! 12! '1-.L0($)!

61,80,'!($18&1-!0$(-*8!,8!*(2&-(*!B<!R,-,8&-.4(!#$"%&"QUG"UGSF!,-*!4(-6(!&8!-10!8A&0,B'(!21$!,-!,//$,&8,'!12!04(!

$&8=!12!61,80,'!($18&1-K!

/=(D)/=0-&#-E&#-+)*=0-#>'5#)1>%$&%,&'05),56)%5$#-&,'5&.)

94(! 841$0L0($)! 841$('&-(! 2'A60A,0&1-! &-!)180! 61,80,'! ($18&1-!4,Y,$*! ,88(88)(-08! ,661A-08! 21$! 04(! 6A0! ,-*! 2&''!

,8816&,0(*!@&04!801$)!(;(-08!166A$$&-.!1;($!*(6,*,'!86,'(8!1$!'(88K!C0!&8!.(-($,''<!04(!)180!&)/1$0,-0!2,601$!21$!

/$(*&60&-.!61,80,'!($18&1-!$&8=F!,8!&0!*(2&-(8!04(!'&)&08!12!04(!,60&;(!B(,64!1;($!*(6,*,'!0&)(!86,'(8K![-<!80$A60A$(8!

2,''&-.!@&04&-!04(!841$('&-(!(-;('1/(!*(2&-(*!B<!6A0!,-*!2&''!6<6'(8!6,-!(-*!A/!@&04&-!04(!,60&;(!B(,64!,0!81)(!

/1&-0K!C2!04(!61,80!&8!($1*&-.F!04(!/$1B,B&'&0<!12!04&8!166A$$&-.!@&''!&-6$(,8(!1;($!0&)(F!@4&'(!04(!/$1B,B&'&0<!@&''!

*(6$(,8(!&2!04(!61,80!&8!,66$(0&-.K!a1$!)180!12!04(!>,/&0&!?1,80F!04(!/$1B,B&'&0<!12!B(&-.!,22(60(*!B<!801$)!6A0!,-*!

2&''!&8!'&=('<!01!*(6$(,8(!&-!04(!2A0A$(!*A(!01!1-.1&-.!,66$(0&1-K!!

![-,'<8&8!12!841$0L0($)!2'A60A,0&1-8!6,-!B(!61)/'&6,0(*!21$!8(;($,'!$(,81-8X!

"K 94(!($18&1-!/4,8(! Q6A0S! &8! 61-8&*($,B'<! 2,80($! 04,-! 04(! $(61;($<!/4,8(! Q2&''Sc! 0</&6,''<!B(&-.!41A$8!

61)/,$(*!01!*,<8!01!*(6,*(8!21$!04(!61)/'(0(!$(0A$-!12!($1*(*!8(*&)(-0!;1'A)(K!:8A,''<F!A/!01!HG\!

12!04(!$(61;($<!166A$8!@&04&-!*,<8!01!,!2(@!@((=8!&2!)180!12!04(!($1*(*!8(*&)(-0!&8!0$,-8/1$0(*!122L

841$(!&-01!04(!122841$(!B,$c!

UK C2!8(*&)(-0!&8!0$,-8/1$0(*!1-841$(!B<!@,;(!1;($@,84F!04($(!),<!-10!B(!,!8&.-&2&6,-0!$(61;($<!/4,8(K!

94&8!&8!/,$0&6A',$'<!&)/1$0,-0!21$!61,$8($!8(*&)(-08!Q)&D(*!8,-*L.$,;('F!,-*!.$,;('!B(,64(8SF!8A64!,8!

0418(!04,0!166A$!B(0@((-!04(!50,=&!R&;($!,-*!9(!O1$1K!94(!$(61;($<!/4,8(!),<!,'81!B(!&-61)/'(0(!&2!

04(!61,80,'!*A-(!;(.(0,0&1-! &8!*&8$A/0(*F!,''1@&-.!04(!B(,64!8(*&)(-0!01!)&.$,0(! &-',-*F!,8!4,8!16L

6A$$(*!/$(;&1A8'<!,'1-.!04(!>,/&0&!?1,80K!%&041A0!61)/'(0(!$(61;($<F!04($(!@&''!B(!,!-(0!'188!2$1)!04(!

B(,64! 8(*&)(-0! BA*.(0F! $(8A'0&-.! &-! ,! '1-.($! 0($)! ($18&1-! 0$(-*! &2! 04($(! &8! &-8A22&6&(-0! '1-.841$(!

8(*&)(-0!0$,-8/1$0!01!$(/',6(!04(!'188c!

ZK 701$)8!),<!166A$! &-!6'A80($8F! 81! 04,0! 04(!B(,64!),<!-10! 2A''<!$(61;($!B(21$(!,!8AB8(WA(-0!($18&;(!

(;(-0!166A$8K!70A*&(8!,$1A-*!04(!de!61,80!4,;(!&*(-0&2&(*!04,0!04($(!4,;(!B((-!*(6,*,'L86,'(!2'A60AL

,0&1-8! &-!801$)!2$(WA(-6<!,-*!),.-&0A*(F!@4&64!)(,-8!04,0!,!61,80!6,-!841@!,-!($18&;(!0$(-*!21$!

8(;($,'!<(,$8!01!*(6,*(8F! 21''1@(*!B<!,-!,66$(0&1-,$<!/4,8(K!?161!#$"%&! Q&-!/$(88S!1B8($;(*!04(!&)L

/,608!12!,!6'A80($!12!801$)8!1-!04(!a$(-64!61,80F!,-*!61-6'A*(*!04,0!&0!&8!-10!/188&B'(!01!86,'(!A/!04(!

(22(608!12!&-*&;&*A,'!801$)8!01!/$(*&60!04(!(22(608!12!,!6'A80($!12!801$)8K!94(!61$1'',$<!&8!04,0!&0!@&''!B(!

*&22&6A'0!01!A-0,-.'(!04(!6A0!,-*!2&''!(22(608!12!&-*&;&*A,'!801$)8!*A$&-.!,!6'A80($!12!801$)8K!

MK 94(!&)/,60!12!801$)8!,'1-.!,!61,80!&8!.(-($,''<!-10!A-&21$)K!#(/(-*&-.!1-!04(!/$(L(D&80&-.!.(1)1$L

/41'1.<F!81)(!,$(,8!6,-!B(!8(;($('<!($1*(*!@4&'(!104($!,$(,8!,66$(0(K!>(<!('()(-08!12!04(!.(1)1$L



! UZ!

/41'1.<!04,0!4,;(!B((-!,8816&,0(*!@&04!'1-.841$(!;,$&,0&1-8!&-!801$)!($18&1-!,$(!;,$&,0&1-8!&-!B(,64!

80,0(!Q[),$1'&!(0!,'KF!UG"ZSF!;,$&,0&1-8!&-!122841$(!B,$g841,'!'16,0&1-8!,-*!/$(8(-6(!12!),T1$!$&/!8<8L

0()8!Q>1),$!#$"%&F!"PP"c!70(/4(-8!(0!,'KF!"PPPF![-041-<F!UG"ZSF!,-*!04(!61-0&-A&0<!,-*!('(;,0&1-!12!

04(!21$(*A-(!8<80()!QO1A8($F!UG"ZSK!

[-,'<8&8!12!04(!841$0L0($)!2'A60A,0&1-8!$(WA&$(8!,!0&)(L8($&(8!*,0,L8(0!04,0!6,/0A$(8!04(!841$0!*A$,0&1-!($18&1-!

(;(-08F!,8!@(''!,8!04(!'1-.($!*A$,0&1-!$(61;($<!/4,8(8!,-*!04(!*(6,*,'L86,'(!(22(608!12!801$)!6'A80($&-.K!C0!&8!(;&L

*(-0!04,0!04(!,($&,'!/4101.$,/4!,-*!6,*,80$,'!8A$;(<!$(61$*8!A8(*!21$!04(!UGGH!80A*<!@($(!-10!8A&0,B'(!21$!64,$L

,60($&8&-.!04(!841$0L0($)!0$(-*K!!

?7+!QUGGH,S!$(2($8!01!;J5:$#:L0($)!2'A60A,0&1-8F!@4&64!,//(,$8!01!&-*&6,0(!,!*&22($(-0!,//$1,64!01!04(!,-,'<8&8!12!

6A0!,-*!2&''!6<6'(8K!71)(!B(,64!/$12&'(!*,0,!@($(!,;,&',B'(F!BA0!@($(!-10!A0&'&8(*!Q2110-10(!/,.(!UE!?7+F!UGGH,SK!

?7+!QUGGH,S!/$1;&*(*!,!$,-.(!12!$(,81-8!21$!$(T(60&-.!04(!/$12&'(!*,0,!8(08F!',$.('<!*A(!01!*&22&6A'0&(8!@&04!'16,0L

&-.!04(!/$12&'(8!&-!$(',0&1-!01!04(!841$('&-(8!*($&;(*!2$1)!;(.(0,0&1-!61;($K!

O1@(;($F!,20($!(D,)&-&-.!04(!/$12&'(!*,0,!/$1;&*(*!B<!>,/&0&!?1,80!#&80$&60!?1A-6&'F!04(!/$12&'(8!*1!,//(,$!01!B(!

8A&0,B'(!21$!64,$,60($&8&-.!04(!841$0L0($)!2'A60A,0&1-K!94(!/A$/18(!12!04(!)("0($)!&8!01!/$1;&*(!,-!(80&),0(!12!04(!

;,$&,B&'&0<!12!04(!841$('&-(!'16,0&1-!,B1A0!04(!'1-.($L0($)!0$(-*!$(8A'0&-.!2$1)!6A0!,-*!2&''K!94($(21$(F!/$1;&*(*!

04(!/$12&'(8!,$(!8,)/'(*!8A22&6&(-0'<!2$(WA(-0'<!,0!8/(6&2&6!'16,0&1-8F!&0!841A'*!B(!/188&B'(!01!*(0($)&-(!04(!;,$&L

,0&1-!,B1A0!,-!,;($,.(!/$12&'(K!?1))1-'<F!04(!841$0L0($)!2'A60A,0&1-8!,$(!(D/$(88(*!,8!)A'0&/'(8!12!04(!80,-*,$*!

*(;&,0&1-! Q0</&6,''<! Z! 01! ,//$1D&),0(! PP\! 61-2&*(-6(! '&)&08! ,88A)&-.! ,! ],A88&,-! *&80$&BA0&1-S! 12! 04(! /$12&'(!

64,-.(!,0!8('(60(*!('(;,0&1-8K!94&8!0</(!12!,-,'<8&8!,//(,$8!01!B(!2(,8&B'(!21$!04(!>,/&0&!61,80'&-(K!

C-80(,*!?7+!QUGGH,S!,88A)(*!04,0!04(!841$0($L0($)!2'A60A,0&1-8!,$(!$(/$(8(-0(*!B<!04(!$(8&*A,'8!B(0@((-!04(!

)(,8A$(*!841$('&-(!'16,0&1-!,-*!04(!0$(-*!'&-(K!O(-6(F!04(!)(!0($)!@,8!B,8(*!1-!04(!80,-*,$*!($$1$!12!04(!(80&L

),0(8!!Q733S!21$!04(!5+7!B(80L2&0!'&-(!B<!,88A)&-.!&0!&8!(WA&;,'(-0!01!04(!80,-*,$*!*(;&,0&1-!12!04(!)(,8A$(*!/$1L

2&'(8F!.&;&-.!)(!o!i!Zt733K!O1@(;($F!04&8!&8!-10!,!$(,81-,B'(!&-0($/$(0,0&1-!21$!8(;($,'!$(,81-8X!

"K 94(!841$('&-(!/18&0&1-!@,8!$(61$*(*!A8&-.!0@1!*&22($(-0!,//$1,64(8X!6,*,80$,'!8A$;(<!12!4&.4!@,0($!

),$=!1$!01(!12!04(!21$(*A-(c!,-*!;(.(0,0&1-!'&-(!*(0($)&-(*!2$1)!,($&,'!/4101.$,/48K!94(8(!@1A'*!

61$$(8/1-*!01!*&22($(-0!841$('&-(!/18&0&1-8F!(;(-!&2!0,=(-!,0!04(!8,)(!0&)(F!,-*!@1A'*!,//(,$!,8!$(L

8&*A,'8!2$1)!04(!0$(-*K!['041A.4!04(!',0($!/($&1*!0$(-*8!*(0($)&-(*!B<!?7+!QUGGH,S!&-;1';(!1-'<!1-(!

0</(!12!)(,8A$()(-0F!04($(!&8!80&''!,!)(,8A$()(-0!($$1$!04,0!&8!&-61$/1$,0(*!&-!04(!$(8&*A,'8K!C-!/,$L

0&6A',$F!04(!($$1$8!&-!.(1L$(60&2&6,0&1-!,-*!841$('&-(!/18&0&1-!*(0($)&-,0&1-!,//(,$!01!B(!12!,!8&)&',$!

),.-&0A*(!01!04(!6,'6A',0(*!80,-*,$*!($$1$!12!(80&),0(8!Qa&.A$(!N[!?7+F!UGGH,c!9,B'(!ZK"!?7+F!UG"USc!

UK 94(!;(.(0,0&1-!'&-(8!,$(!-10!'&=('<!01!$(/$(8(-0!04(!,;($,.(!841$('&-(!/18&0&1-!Q,88A)(*!B<!04(!?7+!

)(041*1'1.<SK![8!-10(*!&-!?7+!QUGGH,SF!04(!;(.(0,0&1-!'&-(!$(0$(,08!*A$&-.!($18&1-F!,-*!0,=(8!0&)(!01!

$(0A$-! 01! 04(!1$&.&-,'!/18&0&1-!,20($! 841$('&-(! $(61;($<K!94($(21$(F! 04(!;(.(0,0&1-! '&-(! &8!B&,8(*! 01L

@,$*8!,-!($1*(*! 841$('&-(F! ,-*! 04($(!),<!B(!,! 8(,81-,'! (22(60!1-!;(.(0,0&1-!(D0(-0K! 741$(!/$12&'(!

*,0,!),<!,'81!B(!B&,8(*!01@,$*8!,-!($1*(*!841$('&-(F!,8!04($(!&8!120(-!,!0(-*(-6<!01!A-*($0,=(!)1$(!

2$(WA(-0!8A$;(<8!21''1@&-.!,!801$)F!,-*!'(88!@4(-!04(!B(,64!&8!61-8&*($(*!80,B'(!1$!,66$(0&-.c!,-*!

ZK 94(! $(8&*A,'! ,//$1,64! ,88A)(8! 04,0! 04(! $,0(! 12! ($18&1-g,66$(0&1-! &8! 61-80,-0! 1;($! 0&)(! Q'&-(,$!

0$(-*SK!C0!&8!'&=('<!04,0!04&8!&8!-10!04(!6,8(F!,8!04(!8(*&)(-0!8A//'<!,-*!*$&;&-.!/$16(88(8!,$(!-10!61-L

80,-0!,8!*&86A88(*!,B1;(F! 81!,!/$1/1$0&1-!12! 04(! $(8&*A,'8! $(/$(8(-08! 2'A60A,0&1-8! &-! 04(! '1-.L0($)!

$,0(K!



! UM!

94($(21$(F!04(!;,$&,0&1-8!$(/$(8(-0(*!B<!04(!$(8&*A,'8!/$1B,B'<!*1!-10!$(/$(8(-0!04(!841$0L0($)!6A0!,-*!2&''!2'A6L

0A,0&1-8K!C0!&8!,'81!12!61-6($-!04,0!04(!80,-*,$*!*(;&,0&1-!12!04(!$(8&*A,'8!,//(,$8!01!B(!04(!($$1$!0($)!61-8&*($(*!

21$!04(!A-6($0,&-0<!12!04(!'(!2,601$F!,-*!04($(21$(!04&8!4,8!B((-!&-61$/1$,0(*!&-01!04(!?3J#!)1$(!04,-!1-6(K!

[//(-*&D!?!12!?7+!QUGGH,S!61)/,$(8!04(!(80&),0(*!)(!0($)!@&04!04(!$(/1$0(*!6A0!,-*!2&''!841$('&-(!64,-.(8!12!

]&BB!Q"PEHSF!216A88&-.!1-!4&8!'1-.L0($)!0$(-*!*,0,K!?7+!QUGGH,S!,$.A(8!61-;&-6&-.'<!04,0!04(!',$.(!2'A60A,0&1-8!

&-![//(-*&D!"!12!]&BB!Q"PEHS!,$(!*A(!01!($$1$8!&-!04(!841$('&-(!'16,0&1-!1-!(,$'<!6,*,80$,'!),/8F!,-*!04($(21$(!

04(!]&BB!Q"PEHS!841$0L0($)!;,'A(8!841A'*!B(!&.-1$(*K!!O1@(;($F!04(!),&-!B1*<!12!]&BB!Q"PEHS!B,8(8!841$0L0($)!

2'A60A,0&1-8! 1-!)(,8A$(*! 64,-.(8! *A$&-.! 801$)! (;(-08! &-! 04(! "PEG8F! /,$0&6A',$'<! 04(! ""L"Z! 7(/0()B($! "PEN!

801$)F!@4&64!166A$$(*!,0!04(!(-*!12!,!6'A80($!12!801$)8F!04,0!/$1*A6(*!,!),D&)A)!12!"V!)!($18&1-!,0!04(!R,AL

),0&!8(,@,''F!,-*!,-!,;($,.(!12!N!)!('8(@4($(!,'1-.! 04(!61,80K!94&8!61)/,$(8! 01!)(!;,'A(8! 2$1)!?7+!QUGGH,S!

$,-.&-.!2$1)!"G!01!ZN!)F!@&04!04(!'1@(80!;,'A(8!166A$$&-.!,'1-.!04(!81A04($-!2',-=!12!04(!21$(',-*F!@4&64!]&BB!

$(/1$0(*! ,8! 4,;&-.! 04(! ',$.(80! 801$)! 6A0! 04,0! 4(! ,00$&BA0(*! 01! 04(! &-2'A(-6(! 12! 8(,@,''8! 04,0! 2,&'(*!*A$&-.! 04(!

801$)8F!,-*!04(!4&.4(80!;,'A(8!166A$$&-.!-(,$!04(!%,&=,-,(!R&;($F!@4&64!(D/($&(-6(*!)A64!'1@($!801$)!6A0!&-!

04(!"PEG8K!5;($,''F!04(!(80&),0(*!)(!;,'A(8!12!?7+!QUGGH,S!,//(,$!&-61-8&80(-0!@&04!1B8($;(*!801$)!6A0K!

]&BB!,-*!#(/'(*.(!Q"PHGS!/$1;&*(!2A$04($!*,0,!1-!6A0!,-*!2&''!21$!04(!J,(=,=,$&=&!,$(,!21$!801$)8!04,0!166A$$(*!

2$1)!#(6()B($!"PEH!01!k,-A,$<!"PHGF!/$1*A6&-.!),D&)A)!801$)!6A0!12!EL"U!)K!I,8(*!1-!04(!6,'6A',0(*!'1-.L

0($)!($18&1-!,-*!801$)!6A0F!]&BB!,-*!#(/'(*.(!Q"PHGS!$(61))(-*(*!04(!&))(*&,0(!$()1;,'!12!"Z!de!R,&'@,<!

41A8(8!1-!04(!8(,@,$*!8&*(!12! 04(!81A04($-!(-*!12![)(8!70F!J,(=,=,$&=&F! 01!B(! 21''1@(*!B<!04(!$()1;,'!12!04(!

-(D0!UG!41A8(8!2A$04($!-1$04!1;($!V!<(,$8K!94(!2&$80!"Z!41A8(8!@($(!$()1;(*!2$1)!04(!61,80!B(0@((-!8&0(8!?GKMG!

,-*!?GKEZF!@4&'(!04(!104($!/$1/($0&(8!,$(!80&''!166A/&(*!Q[//(-*&D![!?7+F!UGGH,SK!94(!(;,6A,0(*!/$1/($0&(8!*1!

-10!4,;(!,-<!8(,@,''8!1$!104($!61,80,'!/$10(60&1-K![//(-*&D![F!,-*!04(!*,0,B,8(!/$1;&*(*!&-*&6,0(!04,0!04($(!4,8!

B((-!,!$(*A60&1-!&-!($18&1-!1;($!04(!',0($!/($&1*!,-,'<8(*!B<!?7+!QUGGH,SK!O1@(;($F!04&8! &-6'A*(8!04(!($18&1-!

2$1)!04(!"PEG8!04,0!$(8A'0(*!&-!04(!41A8(!$()1;,'8K!7&-6(!04(!41A8(8!@($(!$()1;(*F!04(!*,0,!&-*&6,0(!80,B&'&0<!01!

8'&.40!,66$(0&1-F!61-0$,$<!01!04(!/$(*&60&1-8!12!]&BB!,-*!#(/'(*.(!Q"PHGSK!

94(!A-6($0,&-0<!21$!04(!/$(*&60(*!)(!@,8!*($&;(*!2$1)!04(!)(,8A$()(-0!($$1$8!$(',0(*!01!04(!5+7!*(0($)&-,0&1-!

A8&-.!,-!A-*(2&-(*!()/&$&6,'!)(041*K!94&8!.,;(!,-!A-6($0,&-0<!12!iUKN!)K!a1$!04(!?3J#!8A)),0&1-F!1-'<!-(.,L

0&;(!;,'A(8!21$!)(!,-*!04(!A-6($0,&-0<!@($(!61-8&*($(*K![.,&-F!21$!04(!,66$(0&-.!,$(,8!12!04(!>,/&0&!?1,80F!04&8!,/L

/$1,64!@&''!(D,..($,0(!($18&1-,'!4,Y,$*!&-!04(!2A0A$(K!

94($(!@,8!,'81!,-!,88A)/0&1-!12!,!V!)!($18&1-,'!A-6($0,&-0<!&2!04(!(D&80&-.!8(,@,''8!,$(!),&-0,&-(*F!*A(!01!;($0&L

6,'!861A$!&-!2$1-0!12!04(!80$A60A$(K!C0!&8!-10!6'(,$!41@!04(!;($0&6,'!861A$!0$,-8',0(8!&-01!41$&Y1-0,'!($18&1-!&-!04(!

/$(8(-6(!12!,!80,B&'&8(*!841$('&-(K!

C-! 61-6'A8&1-F! 04(!*($&;,0&1-!12! 04(! 841$0($L0($)! 0$(-*!B<!?7+! QUGGH,F!UG"US!A8(8!,!)(041*! 04,0!*&22($8! 2$1)!

80,-*,$*!/$,60&6(F!*1(8!-10!,//(,$!01!B(!,!;,'&*!,//$1,64F!,-*!*1(8!-10!/$1;&*(!,!/$1B,B&'&80&6!,88(88)(-0!12!04(!

6A0!,-*!2&''!(D0(-0K!94(!/$(*&60(*!;,'A(8!,//(,$!01!B(!&-61-8&80(-0!@&04!1B8($;(*!801$)!(;(-08K!

/<>)D)4+3,$&)01)*#,)>#(#>)-'*#)6#&#-+'5,&'05),56)%5$#-&,'5&.)

94&8!2,601$!&8!&-6'A*(*!01!,661A-0!21$!,66('($,0&-.!8(,!'(;('!$&8(!,-0&6&/,0(*!,8!,!61-8(WA(-6(!12!.'1B,'!@,$)&-.F!

,-*!?7+!QUG"US!$(-,)(*!04(!0($)!*)'*! 01!$(/$(8(-0!04(!841$('&-(!$(0$(,0!,8816&,0(*!@&04!8(,!'(;('!$&8(K!7&-6(!

04(!,;,&',B'(!(;&*(-6(!841@8!-1!$(',0&1-84&/!B(0@((-!8(,!'(;('!,-*!841$('&-(!$(0$(,0!,'1-.!04(!>,/&0&!?1,80F!04&8!



! UV!

$(',B(''&-.!&8!&-,//$1/$&,0(!,-*!$(2'(608!,-!,88A)/0&1-!04,0!2A0A$(!8(,!'(;('!$&8(!6,-!1-'<!6,A8(!($18&1-K!94($(L

21$(F!04(!8<)B1'!)'*!@&''!61-0&-A(!01!B(!A8(*!&-!04&8!*&86A88&1-K!

94(!'(! 2,601$!*&86A88(*!,B1;(!,'$(,*<!&-6'A*(8!04(!(22(608!12!4&801$&6!$(',0&;(!8(,!'(;('!64,-.(8!,-*!&8!(D0$,/1L

',0(*!&-01!04(!2A0A$(K!94($(21$(F!04(!)'*!2,601$!841A'*!80$&60'<!B(!B,8(*!1-!04(!,**&0&1-,'!$,0(8!12!8(,!'(;('!$&8(!1$!

2,''!1;($!04(!/($&1*!12!&-0($(80K!94&8!@,8!-10!*1-(F!81!04(!)'*"2,601$8!6,'6A',0(*!@&''!B(!B&,8(*!011!4&.4K!

a1$!80,B&'&8(*!/,$08!12!04(!>,/&0&!?1,80!Q@&04!8(,@,''8SF!&0!@,8!,88A)(*!04,0!8(,!'(;('!$&8(!@1A'*!-10!6,A8(!($1L

8&1-!@4&'(! 04(! 80$A60A$(8!@($(!),&-0,&-(*! 21$!A/! 01!VG!<(,$8! Q?7+F!UG"USF!@4&'(! 04(!"GG!<(,$!/$(*&60&1-8!,8L

8A)(*!,''!80$A60A$(8!@($(!&))(*&,0('<!$()1;(*K!%&041A0!,!),&-0,&-(*!80$A60A$(F!&0!@,8!,88A)(*!04,0!8(,!'(;('!

$&8(!@1A'*!,A01),0&6,''<!'(,*!01!61,80,'!($18&1-K!94&8!,88A)/0&1-!&8!61))1-'<!),*(!21$!04(!(22(608!12!2A0A$(!8(,!

'(;('! $&8(! Qa&0Y]($,'*! #$" %&F! UGGHc! R,-,8&-.4(! ,-*! 70&;(F! UGGPc! k,6=81-! #$" %&F! UG"ZSK! a1$! (D,)/'(! e4,-.! #$" %&!

QUGGMS!8A..(80(*!04,0!04(!A-*($'<&-.!$,0(!12!($18&1-!12!8,-*<!61,808!&8!l$<5"5:4#:;"5L"=%76/$34#"7:#%$#:!04,-!04(!

$,0(!12!$&8(!12!8(,!'(;('m!Q&0,'&6&8(*!&-!04(!1$&.&-,'SK!94($(!,$(!81)(!*&22&6A'0&(8!@&04!04&8!,88A)/0&1-K!a&$80'<!&0!&8!

6'(,$!2$1)!1B8($;,0&1-8!04,0!/,80!8(,!'(;('!$&8(!&8!-10!61-8&80(-0'<!,8816&,0(*!@&04!($18&1-!12!8,-*<!61,808!Qa&0YL

]($,'*!#$"%&F!UGGHc![-041-<F!UG"ZSF!,-*!04&8!&8!6A$$(-0'<!04(!6,8(!21$!)180!12!04(!>,/&0&!?1,80K!7(61-*'<!04(!,8L

8A)/0&1-!12!2A0A$(!61,80,'!($18&1-!&8!',$.('<!B,8(*!1-!-A)($&6,'!/$(*&60&1-8!*($&;(*!2$1)!04(!I:336"*3&#!QIRS!

,-*g1$!TN3/&/2:/3="I#%BJ"A:5L/&#!Q3IJS!61-6(/08!Q7?5R!%1$=&-.!]$1A/!HPF!"PP"c!94&('($!#$"%&F!UGGGc!R,-,8&-.4(!

#$"%&F!UG"USK!

I104! 61-6(/0A,'!)1*('8! 6,-! 1-'<! /$(*&60! ($18&1-! *A(! 01! 04(&$! &-4($(-0! ,88A)/0&1-8! ,B1A0! 04(! $(8/1-8(! 12! ,!

B(,64!8<80()!01! $&8&-.!@,0($! '(;('8! Qa&.A$(!""SF!@4&64! &8!/$&),$&'<! 04,0! 04($(! &8!,-!A/@,$*!,-*! ',-*@,$*!,*L

TA80)(-0!12!,-!&*(,'&8(*!B(,64!/$12&'(!Q7?5R!%1$=&-.!]$1A/!HPF!"PP"c!a&0Y]($,'*!#$"%&F!UGGHSK!d10(!04,0!04&8!,/L

/$1,64!841A'*!,'81!/$(*&60!,66$(0&1-!21$!2,''&-.!@,0($!'(;('8!,8!166A$8!1-!04(!>,/&0&!?1,80!&-!$(8/1-8(!01!6'&),0&6!

186&'',0&1-8F!8A64!,8!3d75!,-*!04(!CJ5!QI(''!,-*!O,--,4F!UG"USF!@4&64!4,8!-10!B((-!1B8($;(*K!

C0!841A'*!B(!1B;&1A8!04,0!04(!$,/&*!&-2'AD!12!8(*&)(-0!

1-01! 04(! 61,80! 12! 04(!_,-,@,0A! 04,0! 80,$0(*! ,$1A-*!

EFGGG!IJ!61A'*!-10!4,;(!166A$$(*!&2!04(!,88A)/0&1-8!

12! 04(!IR!1$!3JI!)1*('8!@($(! ;,'&*K! ['041A.4! 81)(!

,8/(608! 12! 04(! IR! ,-*! 3IJ! 61-6(/0A,'! )1*('8! 4,;(!

B((-!*()1-80$,0(*!A-*($!61-0$1''(*! ',B1$,01$<!61-L

*&0&1-8F! 2&('*! 0(808! 841@! 04,0! 04(8(!)(041*8! 4,;(! -1!

/$(*&60&;(! ;,'A(K! a1$! (D,)/'(F! +&80! (0! ,'! Q"PPES!A8(*!

04(! IR! ,-*! )(,8A$(*! $(',0&;(! 8(,! '(;('! 64,-.(8! 01!

4&-*6,80! 04(! 841$('&-(! ($18&1-! 21$! +1A&8&,-,! B,$$&($!

&8',-*8!&-!04(!:7[F!,-*!04(<!21A-*!-1!8&.-&2&6,-0!61$L

$(',0&1-K!O(-6(F!04(<!61-6'A*(*!04,0!04(!IR!,//$1,64!

4,8! -1! /1@($! 21$! 4&-*6,80&-.! 1$! 21$(6,80&-.! 04(! (2L

2(608!12!8(,!'(;('!$&8(K!a1''1@&-.!,!8($&(8!12!$(;&(@8!12!

04(!2,601$8!*$&;&-.!61,80,'!64,-.(!21$!04(!(-0&$(!:7[!,-*!O,@,&&,-!61,80F!O,/=(!#$"%&!QUG"ZS!21A-*!04,0!.(1)1$L

/41'1.<!,-*!4A),-!,60&;&0&(8!@($(!04(!/$&),$<!61-0$1'8!1-!61,80,'!($18&1-F!/$1B,B'<!04$1A.4!04(&$!(22(608!1-!04(!

8(*&)(-0!BA*.(0K![-041-<!QUG"US!21A-*!04(!8,)(!21$!04(!81A04($-!d1$04!7(,K!J&6=(00!QUGGMS!,88(88(*!04(!A8(!12!

!
!"#$%&'((K!#(2&-&0&1-!8=(064!21$!04(!),04(),0&6,'!21$)A',L
0&1-!12!04(!I$AA-!RA'(!21$!04(!841$('&-(!$(0$(,0!*A(!01!8(,!
'(;('!$&8(!&-&0&,''<!/$1/18(*!B<!I$AA-!Q"PNUSK!



! UN!

3JI!)1*('8!21$!/$(*&60&-.!61,80,'!4,Y,$*8!&-!04(!I,<!12!J'(-0<F!d(@!e(,',-*K!O(!21A-*!-1!8&.-&2&6,-0!61$$(',0&1-!

B(0@((-!$(',0&;(!8(,!'(;('!$&8(!,-*!3IJ!/$(*&60(*!841$('&-(!$(8/1-8(K!

?1-8(WA(-0'<!&0! &8!(;&*(-0!04,0!04(!IR!,-*!3IJ!,//$1,64(8!,$(!A-8A&0,B'(!21$!/$(*&60&-.!841$('&-(!$(8/1-8(!01!

8(,! '(;('! $&8(! Q7?5R!%1$=&-.!]$1A/!HPF! "PP"c!94&('($!#$" %&F! UGGGc!?11/($! ,-*!J&'=(<F! UGGMc!#,;&*81-L[$-100F!

UGGVc!a&0Y]($,'*!#$"%&F!UGGHSK!?7+!Q/,.(!ZU!UGGH,S!,.$((8!04,0!04(!IR!,//$1,64!&8!-10!,//$1/$&,0(!,-*!&-*&6,0(8!

04,0!&0!841A'*-f0!B(!A8(*K!!

[//(-*&D!#!Q?7+F!UGGH,S!*&86A88(8!)1*('8!21$!/$(*&60&-.!841$('&-(!$(8/1-8(!01!8(,!'(;('!$&8(K!C0!61-2A8(8!04(!1$&L

.&-,'!IR!QI$AA-F!UNZc!"PHZc!"PHHS!@&04!',0($!;,$&,0&1-8!12! &0F!/,$0&6A',$'<!04(!%(..('!Q"PEPS!)1*&2&6,0&1-F!,-*!

)180'<!*&86A88(8!(80&),0(8!12! 04(!6'18A$(!*(/04K!94&8! &8! ',$.('<! &$$('(;,-0F!,8!)180!80A*&(8!4,;(! 21A-*!04,0! 04(!

)180! (22(60&;(! (80&),0(! 12! -(,$841$(! 8'1/(! &8! B,8(*! 1-! 04(! 8A$2! Y1-(! .$,*&(-0! Q%(..('F! "PEPSF! 1$! 04(! 80((/($!

8'1/(!12!04(!122841$(!B,$!Q#AB1&8F!"PEESF!-(&04($!12!@4&64!,$(!*(/(-*(-0!1-!04(!6'18A$(!*(/04K!388(-0&,''<F! 04(!

I$AA-!RA'(!80,0(8!04,0!04(!841$('&-(!$(0$(,0!&8!(WA,'!01!04(!$,0&1!12!04(!8(,!'(;('!$&8(!01!04(!8'1/(!12!04(!841$('&-(!

Qa&.A$(!""SK!94(!IR!)(041*!*&86A88(*!&-!04(!$(/1$0!Q3WA,0&1-!#"!?7+F!UGGH,S!,00()/08!01!,//$1D&),0(!04&8!B<!

&-6'A*&-.!04(!4(&.40!12!04(!8ABL,($&,'!B($)!1$!21$(*A-(F!@4&64!&8!04(!%(..('!Q"PEPS!21$)A',0&1-F!,-*!,!61))1-!

)1*&2&6,0&1-!12!04(!IR!QR18,0&!#$"%&F!UG"ZSK!

?7+!QUGGH,S!8A..(808!04,0!04(!>1),$!#$"%&!Q"PPPS!(WA,0&1-!&8!,!B(00($!,'0($-,0&;(K!94&8!$(',0&1-84&/!@,8!*(;('L

1/(*!01!/$(*&60!04(!(D0(-0!12!801$)!6A0!*A$&-.!,!8&-.'(!(;(-0F!,'B(&0!21$!04(!',$.(80!(D/(60(*!801$)!1;($!,!8/(6&L

2&(*!0&)(!/($&1*K!C0!@,8!*(;('1/(*!21$!04(!5$(.1-!61,80F!,-*!>1),$!#$"%&!Q"PPPS!-10(!04,0!*A(!01!0(601-&6!(22(608!

/,$08!12!04(!61,80!,$(!(D/($&(-6&-.!$(',0&;(!8(,!'(;('!2,''F!@4&'(!104($!,$(,8!4,;(!,!$(',0&;(!8(,!'(;('!$&8(K!94(<!,'81!

1B8($;(*! 04,0! 8(,! '(;('! $&8(! &8! -10! ,! 8&.-&2&6,-0! 2,601$K! 3WA,0&1-! QUS! &-! >1),$! #$" %&! Q"PPPSF!@4&64! *(2&-(8! 04(!

61,80,'!4,Y,$*!Y1-(F!),=(8!&0!6'(,$!04,0!04(!)(041*!&8!-10!,!2A-60&1-!12!8(,!'(;('!$&8(F!,8!,!8(/,$,0(!0($)!&8! &-L

6'A*(*!21$!/$1T(60(*!8(,!'(;('!$&8(!(22(608K! !3WA,0&1-!QZS!&-!>1),$!#$"%&"Q"PPPS!*(2&-(8!04(!),D&)A)!*A-(!($1L

8&1-F!,-*!6,-!B(!(D/$(88(*!,8!Q8((!a&.A$(!"U!21$!*(2&-&0&1-!12!/,$,)(0($8SX!

!
94&8!(WA,0&1-!/$(*&608! 04(!),D&)A)!(D/(60(*!*A-(!($18&1-!B<!,88A)&-.!04,0! 04(!8,0A$,0(*!B(,64!2,6(!6,-!B(!

/$1T(60(*!&-',-*!A-0&'!&0!&-0($8(608!04(!(D0$()(!@,0($!'(;('F!,-*!,''!04(!8(*&)(-0!,B1;(!04,0!8A$2,6(!&8!$()1;(*!B<!

($18&1-!&2! 04(!(D0$()(!@,0($! '(;('! &8!,B1;(!04(!*A-(!01(!('(;,0&1-!Qa&.A$(!"USK!94(!)(041*!,'81!,''1@8!21$!04(!

B(,64!8A$2,6(!01!B(!,*TA80(*!21$!,-<!($18&1-!04,0!166A$8!*A$&-.!04(!801$)K!!

94(!)(041*!@,8! 0(80(*! ,.,&-80! ,;,&',B'(!

*,0,! 21$! *A-(! ($18&1-! ,'1-.! 04(! 5$(.1-!

61,80F!@4&64! 8(()8! 01! 4,;(! &-;1';(*! *&8L

8&/,0&;(! B(,64(8K! aA$04($F!R==59J/&%" %:O

#6%:/%! Q=-1@-! ,8! 3A$1/(,-! B(,64! .$,88!

&-!5$(.1-S!@,8! &-0$1*A6(*!01!04(!5$(.1-!

61,80!&-!04(!',0(!"PZG8!01!80,B&'&8(!*$&20&-.!

8,-*!QR(6=(-*1$2!#$"%&F!"PHVSK!C0!4,8!/$1L

.$(88&;('<! &-;,*(*! 04(! 61,80,'! *A-(8F!

'(,*&-.!01!,$0&2&6&,''<!4&.4!,-*!61-0&-A1A8!21$(*A-(8!04,0!*&*-f0!/$(;&1A8'<!(D&80!Q%&(*(),--F!"PPNSF!8&)&',$!01!

R==59J/&%!*A-(8!&-!d(@!e(,',-*!QO&'01-F!UGGNSK!94&8!8A..(808!04,0!04(!>1),$!#$"%&!Q"PPPS!)(041*!@1A'*!B(!,-!

!
!"#$%&'(*)!#(2&-&0&1-!8=(064!21$!04(!21$(*A-(!($18&1-!)1*('!&-!$(8/1-8(!
01!801$)!(;(-08!/$1/18(*!B<!>1),$!#$"%&!Q"PPPS!



! UE!

,//$1/$&,0(!,//$1,64!21$!,88(88&-.!04(!841$0L0($)!6A0!Q)(!0($)S!21$!04(!R==59J/&%"*A-(8!12!04(!>,/&0&!?1,80!&-!

61-TA-60&1-!@&04! 04(! (D0$()(!@,;(! ,-*!@,0($! '(;('! /$1B,B&'&0<!*&80$&BA0&1-8! $(/1$0(*!B<!_(056(,-!71'A0&1-8!

+0*!QUG"GSK!

C0!,//(,$8!?7+!QUGGH,S!)1*&2&(*!3WA,0&1-!QZS!12!>1),$!#$"%&!Q"PP"S!B<!$(/',6&-.!04(!-A)($,01$!0($)!@&04!8(,!

'(;('!$&8(F!&-*&6,0&-.!04,0!04(!)'*"0($)!&8!(WA,'!01!04(!$,0&1!12!8(,!'(;('!$&8(!01!04(!8'1/(!12!04(!B(,64!Q3WA,0&1-!Z!

?7+F!UGGH,SK!!94&8!&8!04(!2A-60&1-,'!21$)!12!04(!IRF!/,$0&6A',$'<!04(!%(..('!Q"PEPS!)1*&2&6,0&1-K!94($(21$(F!21$!,''!

/$,60&6,'!/A$/18(8!0,-u!o!+gvIw*xF!81!04($(!&8!-1!$(,'!*&22($(-6(!B(0@((-!3WA,0&1-!#"!04,0!?7+!QUGGH,S!61$$(60'<!

,$.A(8!841A'*!-10!B(!A8(*F!,-*!3WA,0&1-!Z!04,0!?7+!QUGGH,S!*&*!A8(K!

94(!)(041*!A8(*!B<!?7+!QUGGH,S!*(/(-*8!1-!04(!-(,$841$(!8'1/(F!@4&64!@,8!0,=(-!01!B(!04(!&-0($L0&*,'!B(,64!

8'1/(F! ,-*! 04(!/$(*&60(*! 64,-.(! &-! 8(,! '(;('K! a1$! 04(!>,/&0&! ?1,80F! -(,$841$(! 8'1/(!@,8! (80&),0(*! 21$!UU! 8&0(8!

@4($(!$(/(,0(*!/$12&'(!)(,8A$()(-08!@($(!,;,&',B'(K!C0!8(()8!04,0!04(!,;,&',B'(!/$12&'(!8'1/(8!@($(!,;($,.(*F!

BA0! &0! &8!-10! (D/',&-(*!41@! &0!@,8!*1-(!1$!@4,0! 04(!;,$&,0&1-!,B1A0! 04(!,;($,.(8!@($(K!94(! 6,'6A',0(*! 8'1/(8!

@($(!$1A-*(*!*1@-!&-!1$*($!01!&-6$(,8(!04(!/$(*&60(*!841$('&-(!$(0$(,0K!94(!/$12&'(!8&0(8!*&*!-10!61&-6&*(!@&04!

04(!61,80,'!4,Y,$*!6,'6A',0&1-!8&0(8F!,-*!81!8'1/(8!@($(!&-0($/1',0(*K!d1!($$1$8!@($(!*(2&-(*!21$!04(!&-0($/1',0(*!

8'1/(8K!

94(!-(,$841$(!8'1/(8!(80&),0(*!;,$&(*!B(0@((-!GKHy!,-*!NyF!,'041A.4!)180!@($(!,$1A-*!"LUyK!:8&-.!3WA,0&1-!ZF!

04(! /$(*&60(*! 8(,! '(;('! $&8(! &8!)A'0&/'&(*! B<! PKV! 01! E"KNF!@&04!)180! '16,0&1-8! 4,;&-.! ,!)A'0&/'&($! 12! UHKNLVEKUK!

94(8(! $(',0&;('<! 4&.4!)A'0&/'&($8! $(2'(60! 04(! .(-($,''<! *&88&/,0&;(! 01! &-0($)(*&,0(! B(,64! 80,0(! ,'1-.! 04(!>,/&0&!

?1,80K! d10(! 04,0! B,8(*! 1-! 04(! )(,8A$(*! 841$('&-(! $(8/1-8(! 01! 04(! 4&801$&6! 8(,! '(;('! $&8(! 12! 04(! 1$*($! 12! "E!

6)g6(-0A$<!,88A)(*!&-!04(!$(/1$0F!04(!)A'0&/'&($8!841A'*!B(!/$(*1)&-,-0'<!-(.,0&;(!QLUME!21$!04(!,;($,.(!,6L

6$(0&1-!$,0(!12!GKMU!)g<SK!

94(!104($!61)/1-(-0! &8! 04(!/$(*&60(*!8(,! '(;('!64,-.(K!I104!04(!UGGH!,-*!UG"U!$(/1$08!,$(!B,8(*!1-!;,$&1A8!

/$1T(60&1-8!12! 2A0A$(! 8(,! '(;('!*($&;(*! 2$1)!(61-1)&6! 86(-,$&18!A8(*! 01!(80&),0(! 2A0A$(! $,*&,0&;(! 21$6&-.F! ,-*!

4(-6(!2A0A$(!0()/($,0A$(8K!!94(!/$1T(60&1-8!04(-!,88A)(!04,0!8(,!'(;('!$(8/1-*8!&-!,!/$(*&60,B'(!),--($!01!.'1L

B,'! 0()/($,0A$(8K!71! 2,$! 04&8!4,8!-10!B((-!04(!6,8(!Q]$(.1$<!#$"%&KF!UG"USF!,-*!)1$(!04,-!MG!<(,$8!12!8(,! '(;('!

/$1T(60&1-8! 4,;(! -10! 8A66(882A''<! /$(*&60(*! 04(! ,60A,'! .'1B,'! 8(,! '(;('! $(8/1-8(! Q](4$('8! UG"Gc! *(! +,-.(! ,-*!

?,$0($F!UG"ZF!O1A801-F!UG"ZSK!_180!80A*&(8!4,;(!21A-*!04,0!04(!.'1B,'!$,0(!12!8(,!'(;('!$&8(!*(0($)&-(*!B<!'1-.L

0($)!0&*(!.,A.(!$(61$*8!4,8!B((-!*(6('($,0&-.!21$!,0!'(,80!04(!',80!VG!<(,$8!Q*(!+,-.(!,-*!?,$0($F!UG"ZSF!,-*!04&8!

&8!,'81!(;&*(-0!&-!04(!841$0($F!)1$(!$(6(-0!8,0(''&0(!$(61$*!Q?4(-!#$!%&KF!&-!/$(88SK!!

[0!,!$(.&1-,'!86,'(F!04(!/$1T(60&1-8!21$!04(!9,8),-!7(,!8&.-&2&6,-0'<!1;($/$(*&60!04(!1B8($;(*!8(,!'(;('!$&8(!QI1$L

(00&F!UG"USK!a&-,''<!21$!04(!'16,'!>,/&0&!?1,80F!04(!)(,8A$(*!$(',0&;(!8(,!'(;('!$&8(!12!UKGZ!))K<L"F!@4&64!&-6'A*(8!

04(!(22(608!12!0(601-&6!8AB8&*(-6(!QI(''!,-*!O,--,4F!UG"USF!&8!'1@($!04,-!04(!ZKE!))K<L"!8(,!'(;('!/$1T(60&1-8!,8L

8A)(!04(!$,0(!4,8!,66('($,0(*!01!B<!UG"Z!QCJ??!%]C!a&204![88(88)(-0!R(/1$0!`!?4,/0($!"ZSK![88A)&-.!04,0!04(!

*&22($(-6(!B(0@((-!04(!1B8($;(*!,-*!,88A)(*!$,0(8!21$!04(!>,/&0&!?1,80!$(),&-8!61-80,-0!21$!04(!-(D0!VG!<(,$8F!

&0!@1A'*!(WA,0(!01!,!*&22($(-6(!12!GKH!01!NKG!)!21$!/$(*&60(*!)'*!0($)K!C2!04(!1B8($;(*!8(,!'(;('!$&8(!,66('($,0(8!,0!

,!'1@($!$,0(!04,-!,88A)(*!21$!04(!/$1T(60&1-8F!04(!*&22($(-6(!@&''!B(!',$.($F!,-*!&2!04(!1B8($;(*!*(6('($,0&1-!&-!

04(!$,0(!12!8(,!'(;('!$&8(!61-0&-A(8F!04(!*&22($(-6(!@&''!&-6$(,8(!80&''!2A$04($K!

a&.A$(!"Z!61)/,$(8! 04(!,;($,.(!841$('&-(!$(8/1-8(!Q&.-1$&-.! 04(!)(! ,-*!+)! 0($)8S! 21$! 04(!/($&1*!"PVGLUGGE!

,88A)&-.!04(!1B8($;(*!$,0(!12!$(',0&;(!8(,!'(;('!$&8(!21$!%(''&-.01-!12!UKGZ!))K<L"!QI(''!,-*!O,--,4F!UG"USK!94&8!



! UH!

;,'A(!&8!4&.4($!04,-!04(!"KE!))K<L"!$(/1$0(*!B<!?7+!QUGGH,S!*A(!01!8AB8&*(-6(!12!04(!%(''&-.01-!$(.&1-!,8816&L

,0(*!@&04!8'1@!8'&/!(,$04WA,=(8!QI(,;,-!,-*!+&0642&('*F!UG"USK!7&-6(!&0!&8!04(!1B8($;(*!$,0(!,0!%(''&-.01-F!&0!),<!

B(!,! '&00'(! 011!4&.4!,8! 04(!(22(60!12! 04(!1B8($;(*!8AB8&*(-6(! &8! 8),''($! 21$!>,/&0&! 04,-!%(''&-.01-! QI(,;,-!,-*!

+&0642&('*F!UG"USK!

94(! (22(60! 12! 8(00&-.! 04(! '(!

0($)! 01! Y($1! 21$! ,66$(0&-.!

61,808! ,-*! ,//'<&-.! ,! -1-L

Y($1! A-6($0,&-0<! @,8! ,'81!

,88(88(*! 21$! '16,0&1-8! 04,0!

@($(! ,66$(0&-.! *A$&-.! 04(!

(,$'<! /($&1*! 61-8&*($(*! B<!

?7+! QUGGH,SK!h($0&6,'!*100(*!

'&-(8! 61--(60! 04(! /$(*&60(*!

841$('&-(! '16,0&1-8! @&041A0!

Q$(*! 0$&,-.'(8S! ,-*! @&04!

Q81'&*! 6&$6'(8S! ,-! ,66$(0&-.!

841$('&-(K! 94(! 8'1/&-.!

*,84(*!'&-(!&-*&6,0(8!/($2(60!

,.$(()(-0! B(0@((-! /$(L

*&60(*! ,-*! 1B8($;(*! 61,80,'!

($18&1-F!@&04!04(!.$(<!84,*&-.!&-*&6,0&-.!04(!,-!A-6($0,&-0<!,*1/0(*!B<!?7+!QUGGH,S!12!iN!)K!C0!&8!(;&*(-0!04,0F!

A8&-.!4&801$&6,'!*,0,!21$!8(,!'(;('!$&8(F!04($(!&8!/11$!,.$(()(-0!B(0@((-!/$(*&60&1-8!,-*!1B8($;,0&1-8K!aA$04($F!

04(!,*1/0&1-!12!,!Y($1!0$(-*!21$!,66$(0&-.!61,808!*1(8!-10!&)/$1;(!04(!,.$(()(-0F!,8!04($(!@($(!Z!8&0(8!@&04&-!

04(!.$(<!Y1-(!B(21$(!,*TA80)(-0F!,-*!U!*&22($(-0!8&0(8!,20($!,*TA80)(-0K!5;($,''F!04(!)(041*1'1.<!12!?7+!QUGGH,S!

/$1;&*(*!4&-*6,80!/$(*&60&1-8!@&04&-! 04(! 8/(6&2&(*!A-6($0,&-0<! 21$!MLN\!12! 04(! 6,8(8F!@4&64!*1(8!-10!/$1;&*(!

61-2&*(-6(!&-!04(!/$(*&60&1-8!21$!04(!2A0A$(K!

94(!4&-*6,80!,-,'<8&8!A8(*!,!=-1@-!8(,!'(;('!$&8(F!BA0!04&8!&8!-10!=-1@-!21$!04(!/$(*&60&1-8!12!04(!2A0A$(K!94($(L

21$(F!21$!,-!,88(88)(-0!12!$&8=!&0!&8!12!61-6($-!04,0!04($(!,$(!-1!/$1B,B&'&0&(8!,8816&,0(*!@&04!04(!8(,!'(;('!/$1T(6L

0&1-8K!['041A.4!0($)&-1'1.<!8A64!,8!=5;$"&/M#&K".%&3#!&8!120(-!,//'&(*!01!8(,!'(;('!/$1T(60&1-8F!04&8!&8!,!WA,'&0,0&;(!

TA*.()(-0!,-*!-10!,!80,0&80&6,'!&-0($/$(0,0&1-K!?7+!QUGGH,S!&8!B,8(*!1-!,!;,'A(!12!GKN!)K?(-0A$<L"F!@4&64!&8!04$((!

0&)(8! 04(! 1B8($;(*! $,0(! 12! $(',0&;(! 8(,! '(;('! $&8(! 21$! %(''&-.01-! 8&-6(! "PMMF! @4&'(! ?7+! QUG"US! A8(*! GKN!

)K?(-0A$<L"!21$!04(!VGL<(,$!/$1T(60&1-!QGKZ!)!010,'S!,-*!GKP!)K?(-0A$<L"!21$!04(!"GG!<(,$!/$1T(60&1-K!94(!,88A)(*!

8(,!'(;('!$&8(!@,8!*(86$&B(*!,8!61-8($;,0&;(!Q/,.(!ZM!?7+F!UGGH,SK!

94($(!&8!-1!&-*&6,0&1-!12!04(!/$1B,B&'&0<!12!166A$$(-6(!21$!04(!,88A)(*!8(,!'(;('!$&8(F!@4&64!&8!$(WA&$(*!21$!$&8=!

,88(88)(-0K! ?1-8&*($&-.! 04(! CJ??! [RM! /$1T(60&1-8! QCJ??F! UGGESF! A8(*! 01! *(;('1/! 04(! _&-&80$<! 21$! 04(! 3-;&L

$1-)(-0!.A&*('&-(8!21$!d(@!e(,',-*F!,-*!04(!)1$(!$(6(-0!CJ??![RV!/$1T(60&1-8"F!04(!@1$80!6,8(F!,-*!4(-6(!'(,80!

'&=('<F!86(-,$&18!,$(!8A..(80&-.!),D&)A)!8(,!'(;('!$&8(8!12!GKNLGKH!)K?(-0A$<L"!@&04!)&*L/1&-0!8(,!'(;('!$&8(8!12!

GKMLGKN!)K?(-0A$<L"K!O(-6(F!04(!8(,!'(;('!$&8(8!A8(*!B<!?7+!QUG"US!,$(!4&.4($!04,-!0418(!8A)),$&8(*!B<!04(!CJ??!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!
"!94(!CJ??![RV!/$1T(60&1-8!,$(!6A$$(-0'<!1-'<!,;,&',B'(!&-!*$,20!21$)!,-*!),<!B(!64,-.(*!01!,'&.-!@&04!04(!/ABL
'&84(*!7A)),$<!21$!J1'&6<!_,=($8!B(21$(!B(&-.!/AB'&84(*!&-!UG"MK!

!

!"#$%&'(+)!?1)/,$&81-!B(0@((-!04(!/$(*&60(*!,-*!1B8($;(*!,;($,.(!841$('&-(!64,-.(!
B(0@((-!"PVG!,-*!UGGE!A8&-.!04(!(,$'<!/($&1*!'(!($18&1-g,66$(0&1-!,-*!04(!)'*!($18&1-!
*(0($)&-(*!B<!04(!IR!)(041*!21$!,!$,0(!12!8(,!'(;('!$&8(!8&-6(!"PVG!12!UKGZ!))K<L"!QI(''!
,-*!O,--,4F!UG"USK!94(!,*TA80)(-0!21$!,66$(0&-.!61,808!A8(*!B<!?7+!QUGGH,S!@,8!,'81!
,//'&(*!01!'16,0&1-8!,66$(0&-.!*A$&-.!04(!(,$'<!/($&1*!Q$(*!0$&,-.'(8!61--(60(*!01!A-,*L
TA80(*!/$(*&60&1-8!B<!;($0&6,'!*100(*!'&-(8SK!94(!84,*(*!.$(<!Y1-(!&-*&6,0(8!,.$(()(-0!
B(0@((-!/$(*&60(*!,-*!1B8($;(*!841$('&-(!$(8/1-8(!,''1@&-.!21$!,!,-!0($)!12!iN!)K!



! UP!

QUGGEF!&-!/$(88SF!,-*!&-;1';(!$,0(8!12!8(,!'(;('!$&8(!04,0!4,;(!/$(;&1A8'<!1-'<!166A$$(*!21$!841$0!*A$,0&1-8!*A$&-.!

)('0@,0($!/A'8(8!21''1@&-.!04(!+,80!]',6&,'!_,D&)A)!Q70,-*21$*!#$"%&KF!UG""SK!94($(21$(F!04(!/$1B,B&'&0<!12!04(!

,88A)(*!8(,!'(;('8!166A$$&-.!&8!'&=('<!01!B(!(D0$()('<!'1@K!

94(!)'*!A-6($0,&-0<!&8!B,8(*!81'('<!1-!04(!(80&),0(*!($$1$!&-!04(!)(,8A$()(-0!12!04(!-(,$841$(!8'1/(F!,-*!@,8!

*(0($)&-(*!01!B(!i"KN!)K!C0!&8!A-6'(,$!@4<!04(!8'1/(!)(,8A$()(-0!@,8!61-;($0(*!01!,-!,-.'(!21$!04&8!*(0($)&-,L

0&1-K!94(!8'1/(!($$1$!@,8!1$&.&-,''<!iGKGG"!.$,*F!,-*F!8&-6(!04&8!6,'6A',0&1-!(22(60&;('<!0,=(8!04(!$(6&/$16,'!12!04(!

8'1/(F!04(!($$1$!,-,'<8&8!841A'*!4,;(!B((-!B,8(*!1-!/($6(-0,.(!($$1$K!94(!A-6($0,&-0<!841A'*!,'81!61-8&*($!04(!

;,$&,B&'&0<!12!04(!-(,$841$(!8'1/(F!/,$0&6A',$'<!8&-6(!04(!)(041*!&8!B,8(*!1-!04(!)180!;,$&,B'(!/,$0!12!-(,$841$(!

.(1)1$/41'1.<K!94(!)'*!A-6($0,&-0<!841A'*!61-8&*($!04(!A-6($0,&-0<!12!04(!8(,!'(;('!/$1T(60&1-8!,8!@(''!,8!04(!

8'1/(!)(,8A$()(-08K!

C-!61-6'A8&1-F! 04(!)'*! 0($)!@,8!*(0($)&-(*!B<!,-! &-,//$1/$&,0(!)(041*1'1.<!04,0! &-61$$(60'<!*(0($)&-(8!04(!

$(8/1-8(!01!8(,!'(;('!,8!*()1-80$,0(*!B<!4&-*6,80&-.!VE!<(,$8!12!841$('&-(!64,-.(!21$!04(!>,/&0&!?1,80!Qa&.A$(!

"ZSK!d1!,-,'<8&8!12!04(!/$1B,B&'&0<!*&80$&BA0&1-8!12!04(!=(<!/,$,)(0($8!A8(*!@,8!A-*($0,=(-F!,-*!04($(21$(F!04(!

$(8A'08!6,--10!B(!A8(*!&-!,!$&8=!,88(88)(-0K!

3/)D)F%5#)*&,9'>'&.)1,$&0-)6#&#-+'5,&'05),56)%5$#-&,'5&.)

94(!+)!2,601$!0,=(8!&-01!,661A-0!04(!8'1/(!,*TA80)(-08!04,0!166A$!,20($!,-!($18&1-!(;(-0F!/,$0&6A',$'<!04(!86,$/!

$(0$(,0!04,0!$(8A'08! &-!,-!,**&0&1-,'! ',-*@,$*!)&.$,0&1-!12!04(!A//($!*A-(!2,6(F!,88A)&-.!04,0!04(!($18&1-!4,8!

86,$/(*! 04(! 2$1-0,'! *A-(8K! C-! $(',0&1-! 01! 04(! >,/&0&! ?1,80! ,88(88)(-0F! 04&8! 86,$/! ,*TA80! 4,8! ,'$(,*<! B((-! ,6L

61A-0(*! 21$!B(6,A8(! 04(!841$('&-(! &8!B,8(*!1-! 04(!;(.(0,0&1-! '&-(! Q&(K! ',-*@,$*!12!,-<!86,$/F!,20($!,!/($&1*!12!

0&)(!*A$&-.!@4&64!&0!&8!'&=('<!04,0!04(!2,6(!4,8!,*TA80(*!01!,!80,B'(!,-.'(SK![8!*&86A88(*!,B1;(F!04(!'(",-*!)(!2,6L

01$8!,$(!B104!B,8(*!1-!04(!;(.(0,0&1-!'&-(!,-*!@&''!,'$(,*<!&-6'A*(!,-<!+)!,*TA80)(-0K!94($(21$(F!21$!04(!?3J#!

04(!+)!0($)!&8!*1AB'(!*&//&-.K!

94(!)(041*1'1.<!A8(*!01!,88(88!+)! &8!WA&0(!61))1-F!,-*!,88A)(8!04,0!04(!),0($&,'!2,''&-.!2$1)!04(!01/!12!04(!

8'1/(!,66A)A',0(8!,0!04(!01(!A-0&'!,!80,B'(!8'1/(!&8!,64&(;(*K!?7+!QUGGH,S!,88A)(8!04,0!4,'2!12!04(!80,B'(!8'1/(!

166A$8!',-*@,$*!12!04(!*A-(!01(!,0!04(!(-*!12!04(!801$)F!,-*!04(!104($!4,'2!166A$8!8(,@,$*K!!O(-6(F!04(!+)!0($)!

&8!4,'2!12!04,0!120(-!,//'&(*!B<!,88A)&-.!04(!80,B'(!8'1/(!&8!'16,0(*!(-0&$('<!',-*@,$*!12!04(!801$)!*A-(!01(K!94(!

$(8A'0! *(/(-*8! 1-! 04(! ,88A)(*! 80,B'(! 8'1/(! ,-.'(! ,-*! 04(!4(&.40! 12! 04(! 86,$/K! ?7+! QUGGH,S! ,88A)(*! ,! 80,B'(!

,-.'(! 12! ZMy! 21$! 04(! >,/&0&! ?1,80! *A-(8F! @4&'(! -10&-.! 04,0! 81)(! 80,B'(! *A-(! 86,$/8! ,$1A-*! J,(=,=,$&=&! 4,;(!

,-.'(8!12!M"yK!C-!61-0$,80F!]&BB!,-*!#(/'(*.(!Q"PHGS!,88A)(*!,!80,B'(!,-.'(!12!MGy!B,8(*!1-!)(,8A$()(-08!,20($!

801$)!86,$/&-.!12!04(!*A-(8!,0!J,(=,=,$&=&!04,0!$,-.(*!2$1)!ZVy!21$!'118(!*$<!8,-*!01!MVy!21$!;(.(0,0(*!*,)/!

*A-(8K!94($(21$(F!04(!+)!0($)!&8!'&=('<!01!1;($(80&),0(!04(!$(0$(,0!$(WA&$(*!01!/$1*A6(!,!80,B'(!8'1/(K!

?7+!QUGGH,S!,88A)(*!04,0!04(!86,$/!4(&.40!$(8A'0&-.!2$1)!2A0A$(!($18&1-!(WA,0(*!01!04(!),D&)A)!*A-(!4(&.40!

,'1-.!8(60&1-8!12!8&)&',$!61,80!&-6'A*&-.!(,64!'16,0&1-!21$!8&0(8!81A04!12!50,=&F!,-*!(WA,'!01!04(!),D&)A)!21$!04(!

(-0&$(!>,/&0&!?1,80!21$!8&0(8!-1$04!12!50,=&K!94&8!&8!1-'<!;,'&*!&2!04(!2&-,'!2A0A$(!($18&1-!(;(-0!0($)&-,0&1-!&8!61L

&-6&*(-0!@&04!04(!),D&)A)!*A-(!4(&.40K!5;($,''F!04(!,//$1,64!A8(*!@&''!1;($L(80&),0(!+)F!,8!-10(*!&-!04(!$(/1$0!

Q/,.(!ZN!?7+F!UGGH,SK!

94(!A-6($0,&-0<!&8!B,8(*!1-!04(!$110!)(,-!8WA,$(!QR_7S!)(,8A$()(-0!($$1$!21$!04(!(80&),0(*!),D&)A)!*A-(!

4(&.40F!,-*!@,8!6,'6A',0(*!,8!iUKZ!)K! C0!*1(8!-10! &-6'A*(!,-<!61-8&*($,0&1-!12! 04(!A-6($0,&-0<! &-! 04(!,88A)(*!



! ZG!

80,B'(!8'1/(!,-.'(F!@4&64!&8!'&=('<!01!A-*($(80&),0(!04(!80((/-(88!12!04(!*A-(!86,$/!,8!1B8($;(*!B<!]&BB!,-*!#(L

/'(*.(!Q"PHGSK!

C-!61-6'A8&1-F!04(!+)!0($)!841A'*!-10!4,;(!B((-!&-6'A*(*!&-!04(!?3J#!,88(88)(-0K!aA$04($!04(!)(041*1'1.<!A8(*!

1;($L(80&),0(8!04(!+)!0($)F!,'041A.4!04&8!&8!1228(0!B<!,88A)&-.!04,0!1-'<!4,'2!04(!+)!0($)!166A$8!',-*@,$*!12!04(!

*A-(!01(!,0!04(!(-*!12!04(!801$)K!

!?)D)80+9'5#6)%5$#-&,'5&.)6#&#-+'5,&'05)

94($(!,$(!81)(!&88A(8!@&04!04(!,//$1,64!01!04(!A-6($0,&-0<!,8!(D/$(88(*!&-!04(!*(2&-&0&1-!12!3WA,0&1-!"!&-!04(!

1$&.&-,'!$(/1$0X!

"K 71)(!2,601$8!,$(!0&)(!*(/(-*(-0!Q'(!,-*!)'*F!@4&64!&-;1';(!)A'0&/'<&-.!,!2,601$!B<!04(!0&)(!&-0($;,'!

B(&-.!61-8&*($(*S!@4&'(!104($8!,$(!-10!Q)(F!@4&64!&8!,!2'A60A,0&1-!,B1A0!Y($1F!,-*!+)!"@4&64!&8!,!1-(L

122!,*TA80)(-0SK!70$&60'<!04(!A-6($0,&-0&(8!12!04(!0&)(!*(/(-*(-0!2,601$8!@&''!&-6$(,8(!@&04!0&)(F!,-*!

04(!104($8!@&''!-10K!

UK C0! &8!-10!6'(,$!@4<!04($(!841A'*!B(!,**&0&1-,'!A-6($0,&-0<!2,601$8!B(<1-*!0418(!04,0!,$(!,'$(,*<!&-L

61$/1$,0(*!&-01!04(!A-6($0,&-0&(8!12!'(F!)(F!)'*!,-*!+)K!O1@(;($F!04($(!*1!-10!,//(,$!01!B(!,-<!8A64!

2,601$8!,60A,''<!&-6'A*(*!&-!04(!,-!0($)K!

ZK 94(!)(041*1'1.<!$(/(,0(*'<!8('(608!;,'A(8!04,0!),D&)&8(!04(!/188&B'(!($18&1-!,8!,!61-8($;,0&;(!1$!

/$(6,A0&1-,$<!,//$1,64K!94($(!&8!-1!,-,'<8&8!12!04(!(D0(-0!01!@4&64!04&8!&-6$(,8(8!04(!2&-,'!?3J#F!1$!

@4,0!04(!?3J#!@1A'*!B(!&2!,'0($-,0&;(8!04,0!)&-&)&8(!61,80,'!($18&1-!@($(!A8(*K!

94(!A-6($0,&-0&(8!*($&;(*!21$!04(!+9F!79F!7+R!,-*!#7!2,601$!@($(!61)B&-(*!A8&-.!04(!R110!7A)!7WA,$(8!QR77S!

,//$1,64K!94(!$(/1$0!80,0(8!04,0!04(!,-!2,601$!@,8!,'81!&-6'A*(*!&-!04(!R77!8A)),0&1-!QJ,.(!ZH!?7+!UGGH,SF!BA0!

&0!841A'*-f0!B(!&-6'A*(*!,-*!&0!*1(8!-10!,//(,$!01!4,;(!B((-K!C0!@,8!,'81!80,0(*!04,0!04(!V!2,601$8!,$(!&-*(/(-*(-0K!

O1@(;($F!04(!+9!,-*!79!2,601$8!,$(!4&.4'<!61$$(',0(*!,-*!04(&$!A-6($0,&-0&(8!@($(!*($&;(*!2$1)!04(!8,)(!)(,8L

A$()(-0!($$1$8!B<!A-8/(6&2&(*!()/&$&6,'!)(041*8F!,-*!3WA,0&1-!V!&-*&6,0(8!,-!&8!,!2A-60&1-!12!04(!104($!0($)8K!

94(!6,'6A',0(*!,-!2,601$!@,8!iVKZ!)F!@4&64!@,8!$1A-*(*!A/!01!iN!)!21$!04(!VG!<(,$!?3J#!Q?7+F!UGGH,SK!C0!&8!6'(,$!

2$1)!a&.A$(!"Z!04,0!04&8!A-*($(80&),0(8!04(!($$1$8!&-!04(!/$(*&60(*!841$('&-(!64,-.(8K!?7+!QUG"US!$(6,'6A',0(*!

04(!,-!2,601$!21$!04(!"GG!<(,$!?JF!,-*!1B0,&-(*!iPKV!)F!@4&64!@,8!$1A-*(*!A/!01!i"G!)!8A..(80&-.!,-!&-6$(,8(*!

61-2&*(-6(!&-!04(!$(8A'08!21$!04(!8(61-*!4,'2!12!04(!6(-0A$<K!

?7+!QUG"US!,'81!'&808!,!-A)B($!12!61-0$&BA0&1-8!01!A-6($0,&-0<!04,0!@($(!61-8&*($(*!A--(6(88,$<!01!B(!&-6'A*(*!

B(6,A8(! 04(! 61-8($;,0&;(! ,-*! /$(6,A0&1-,$<! )(041*1'1.<! ,'$(,*<! 1;($L(80&),0(*! 04(! ($18&1-F! ,-*! 04,0! 04&8!

61)/(-8,0(*!21$!04(!A-6($0,&-0<!12!04(!/$1T(60&1-8!12!2A0A$(!6'&),0(K!94&8!&8!,-!A-A8A,'!,//$1,64!01!WA,-0&2<&-.!

A-6($0,&-0<F!,-*!8(()8!01!,*;16,0(!,!/,$0&6A',$!/',--&-.!/18&0&1-!1-!,66(/0,B'(!$&8=!$,04($!B(&-.!,-!1BT(60&;(!

,//$1,64!01!$&8=!,88(88)(-0K!

C0! &8! (;&*(-0! 04,0! ,0! (,64! 80(/! 12! 04(! *(0($)&-,0&1-! 12! 04(! ?3J#F! 04(! ,-,'<8&8!),D&)&8(8! 04(! (80&),0(*! 2A0A$(!

841$('&-(!($18&1-F!,-*!04(!(22(60! &0!4,*!1-!04(!$(8A'0&-.!?3J#!4,8!-10!B((-!WA,-0&2&(*K!52!/,$0&6A',$!61-6($-!&8!

04,0! 04&8!,//$1,64! &.-1$(8!,-<!)&0&.,0&-.! 2,601$8F!(D6(/0! 21$! 04(!/$(8(-6(!12! 81)(!8(,@,''8K!5;($,''F! &0!4,8! 04(!

(22(60!12! (D,..($,0&-.! 04(! 2A0A$(!4,Y,$*!,-*!,')180! 6($0,&-'<!4,8! &*(-0&2&(*!,$(,8!,8!B(&-.!4,Y,$*1A8! 04,0! ,$(!

A-'&=('<! 01! (D/($&(-6(! ,-<! 61,80,'! ($18&1-K! 94($(21$(F! &0! $(/$(8(-08! ,-!A-$(,'&80&6! ,88(88)(-0! 12! 04(! /10(-0&,'!

$&8=!,8816&,0(*!@&04!61,80,'!($18&1-K!!



! Z"!

2#+0(,>)01)*&-%$&%-#*)

?7+! QUGGH,F! UG"US! ,'81! 4,8! /$(*&60(*! 04(! ?3J#! 21$! '16,0&1-8! 6A$$(-0'<! /$10(60(*! B<! 8(,@,''8! B,8(*! 1-! 04$((!

86(-,$&18X!

"K 94(! 8(,@,''8! ),&-0,&-! 04(&$! 6A$$(-0! '(;('! 12! /$10(60&1-! 21$! 04(! *A$,0&1-! 12! 04(! /$(*&60&1-! /($&1*!

Q)#%<%&&;"J5&4Sc!

UK 94(!8(,@,''8!166,8&1-,''<!2,&'F!BA0!,$(!WA&6='<!$(/,&$(*!1$!$(/',6(*!Q)#%<%&&;!:#9%/:#4Sc!,-*!

ZK 94(!8(,@,''8! 2,&'! ,-*!,$(! $()1;(*!,0! 81)(!80,.(!*A$&-.! 04(!/$(*&60&1-!/($&1*! Q)#%<%&&;" :#=5.#4SK!

94&8!86(-,$&1!@,8!1)&00(*!2$1)!04(!UG"U!A/*,0(!Q?7+F!UG"USK!

71)(@4,0!61-2A8&-.'<F!04(!04$((!86(-,$&18!@($(!,'81!,//'&(*!01!$(.&1-8!@&04!-1!8(,@,''8F!BA0!A8&-.!,!*&22($(-0!

)(041*1'1.<K!5-'<! 04(! 61,80! 81A04! 12!_,$&-(!J,$,*(F! J,$,/,$,A)A!I(,64! Q8&0(! ?""K"ES! ,//(,$8! 01! 4,;(! 8&0(8!

@4($(!04(!04$((!86(-,$&18!4,;(!81)(!$('(;,-6(K!?7+!QUGGH,S!,'81!*&80&-.A&84(8!B(0@((-!5LL/B/%&!,-*!9:/.%$#!8(,L

@,''8F! @4($(! 122&6&,'! 8(,@,''8! @($(! BA&'0! ,-*g1$! ),&-0,&-(*! B<! 04(! >,/&0&! ?1,80! #&80$&60! ?1A-6&'! ,-*! /$10(60!

)A'0&/'(!/$1/($0&(8!,-*!/AB'&6! ',-*K!J$&;,0(!8(,@,''8!,$(!BA&'0!,-*!),&-0,&-(*!B<!/$&;,0(! &-*&;&*A,'8F!,-*! &0! &8!

,88A)(*!04,0!04(<!1-'<!/$1;&*(!/,$0&,'!/$10(60&1-K!C0!&8!-10!6'(,$!&2!04(!*&80&-60&1-!$(8A'0(*!&-!,!*&22($(-0!)(041*L

1'1.&6,'!,//$1,64K!

?7+!QUGGH,S!*1(8!-10!6'(,$'<!(D/',&-!04(!)(041*1'1.<!21$!04(!*&22($(-0!86(-,$&18F!80,0&-.!04,0!04(!)(041*1'1.<!

@,8!*(2&-(*!&-!04(!*,0,B,8(K!94(!,//$1,64!,//(,$8!01!4,;(!B((-X!

"K )#%<%&&;"J5&4!)(041*1'1.<!8(0!,''!04(!0($)8!01!Y($1F!81!04(!?3J#!&8!Y($1c!

UK )#%<%&&;" :#9%/:!)(041*1'1.<! ,88A)(8! 04,0! 04($(! &8! 81)(! 61,80,'! ($18&1-! B(21$(! 04(! 8(,@,''! &8! $(L

/,&$(*F!,-*!04&8!($18&1-!61-8&808!12!)(F!+)F!,-*!,-!0($)8K!94(!)("0($)!@,8!&-0($/1',0(*!2$1)!,*T,6(-0!

-1-L8(,@,''(*!8&0(8!,-*!8(()8!01!B(!"V!)!21$!)180!8&0(8K!94(!+)!0($)!@,8!6,'6A',0(*!2$1)!04(!'16,'!

),D&)A)!*A-(!4(&.40F!,-*!04(!,-"0($)!@,8!&-6$(,8(*!01!iP!)!01!,661A-0!21$!861A$!&-!2$1-0!12!04(!

*,),.(*!8(,@,''K!C0!&8!,88A)(*!04,0!04(!),D&)A)!/188&B'(!($18&1-!166A$8!$(.,$*'(88!12!04(!(D0(-0!12!

*,),.(F!1$!04(!*A$,0&1-!12!04(!$(/,&$K!

ZK )#%<%&&;":#=5.#4!)(041*1'1.<!&-6'A*(8!,''!04(!8,)(!0($)8!,8!A8(*!21$!,-!A-/$10(60(*!841$('&-(K!94(!

1-'<!*&22($(-6(!&8!04(!6,'6A',0&1-!12!04(!'1-.($L0($)!$,0(F!@4&64!$(/$(8(-0(*!04(!8A)!12!,-!(80&),0(*!

$,0(!12!841$('&-(!64,-.(!&2!04(!8(,@,''!4,*!-10!B((-!61-80$A60(*!Q'(CZY!,-*!,!6,064LA/!,''1@,-6(!21$!

04(!,)1A-0!12!($18&1-!04,0!),<!4,;(!166A$$(*!1;($!04(!/,80!VG!<(,$8!&2!04(!8(,@,''!@,8!-10!/$(8(-0!

Q'(B3FSK!a1$!,!VG!<(,$!/$(*&60&1-!/($&1*F!04(!0@1!61)/1-(-08!,$(!(WA,'!Q'(CZ!o!'(B3FS!81!Q?7+F!UGGH,S!

(22(60&;('<! $(/',6(*! '("@&04! Ut'(CZK! 94&8! ,//$1,64! &)/'&(8! 04,0! 21$! ,! "GG! <(,$! /$(*&60&1-! 04(! '(!

@1A'*!B(!Zt'(CZ" ! Q"GG!<(,$8!12! 04(! '1-.! 0($)! 0$(-*!/'A8! 04(!VG!<(,$8!12! 6,064LA/SK! !O1@(;($F! 04(!

;,'A(8!.&;(-!&-![//(-*&D!#!Q?7+F!UG"US!61$$(8/1-*!01!Mt'(CZK!94(!'1-.($L0($)!$,0(!A8(*!01!6,'6A',0(!

'(CZ!@,8!B,8(*!1-!04(!6,'6A',0(*!(,$'&($!/($&1*!0$(-*8K!94(!6,'6A',0(*!0$(-*8!21$!,*T,6(-0!8(60&1-8!12!

61,80!@($(!8)1104(*!,-*!04(!PV\!),D&)A)!($18&1-!$,0(!(80&),0(*!Q[66$(0&-.! 0$(-*8!@($(!8(0! 01!

Y($1SK!94(!($18&1-!$,0(!@,8!04(-!$1A-*(*!01!04(!-(,$(80!GKGV!)K<L"!01!,''1@!21$!04(!'(88!$('&,B'(!6,L

*,80$,'LB,8(*!*,0,!21$!04(!(,$'&($!/($&1*!$,0(K!?7+!QUG"US!*&86A88(8!,-!,'0($-,0&;(!,//$1,64!B,8(*!1-!

04(!B(4,;&1A$!12!04(!A-/$10(60(*!61,80!B(0@((-!J,(=,=,$&=&!,-*!R,A),0&!71A04F!,-*!61-6'A*(*!04,0!

04(!?7+!QUGGH,S!)(041*1'1.<!@,8!,//$1/$&,0(K!

5;($,''F!04(!)(041*1'1.<!A8(*!&8!'&=('<!01!1;($L(80&),0(!04(!841$('&-(!($18&1-F!/,$0&6A',$'<!&-!04(!6,8(!12!04(!;#%O

<%&&;":#=5.#4!86(-,$&1K!94&8!,$&8(8!*A(!01!1;($L(80&),0&1-!12!04(!($18&1-!$,0(8F!,-*!,'81!B(6,A8(!12!04(!,88A)/L



! ZU!

0&1-!04,0!04(!($18&1-!166A$8!21$!04(!2A''!*A$,0&1-!12!04(!/$(*&60&1-!/($&1*!Q-1!61-8&*($,0&1-!12!@4(-!04(!8(,@,''8!

,$(!$()1;(*SF!1$!01!04(!),D&)A)!/188&B'(!(D0(-0!*A$&-.!,!8(,@,''!$(/,&$!@&04!-1!)&0&.,0&1-!)(,8A$(8!01!)&-&L

)&8(!($18&1-F!01!$(/,&$!04(!(22(608!12!($18&1-K!

45>#&)+#&=060>0;.)
%4($(!,!80$(,)!1$!$&;($!*&864,$.(8!,0! 04(!61,80!,! 0&*,'! &-'(0! 0</&6,''<! 21$)8K!#&22($(-0! 0</(8!12! &-'(08!6,-! 21$)!

*(/(-*&-.!1-! 04(!B,',-6(!B(0@((-! 2$(84@,0($!*&864,$.(F! 0&*,'! 2'1@8! ,-*! '1-.841$(! 8(*&)(-0! 0$,-8/1$0! QO,$0F!

UGGP,!b!BSK!94(!0</(!12!&-'(0!&8!-10!011!&)/1$0,-0!21$!,!4,Y,$*!Y1-(!,88(88)(-0F!BA0!04(!,)1A-0!12!&-'(0!)&.$,L

0&1-! &8! ,! 2,601$K!5;($! 0&)(! 04(! &-'(0!/18&0&1-! 6,-!)1;(!,'1-.! 04(! 61,80F! .(-($,''<! &-! 04(!*&$(60&1-!12! '1-.841$(!

8(*&)(-0!0$,-8/1$0F!@&04!($18&1-!1-!04(!*1@-*$&20!8&*(!,-*!,66$(0&1-!1-!04(!A/*$&20!8&*(!12!04(!&-'(0!21$)&-.!,!

'1-.841$(!8/&0!,-*!0&*,'!',.11-K!94($(!0(-*8!01!B(!,!),D&)A)!,)1A-0!12!',0($,'!)1;()(-0F!,8!2'11*!(;(-08!0(-*!

01! B$(,64! 04(! '1-.841$(! 8/&0! ,-*! (22(60&;('<! 80$,&.40(-! 04(! &-'(0K! 94(! 8/&0!),<! ,'81! B(! ,$0&2&6&,''<! B$(,64(*! 01!

,64&(;(!04(!8,)(!(22(60K!

?7+!QUGGHBS!,$.A(8!04,0!21$!04(!>,/&0&!?1,80F!04(!4,Y,$*8!,8816&,0(*!@&04!0&*,'!&-'(08!,$(!8&.-&2&6,-0'<!*&22($(-0!01!

0418(!(D/($&(-6(*!1-!04(!&-0($;(-&-.!1/(-!61,808K!94&8!&8!$(,81-,B'(!&-!04,0!&-'(0!)&.$,0&1-!1-'<!166A$8!,0!&-'(08F!

,-*! $(WA&$(8! 04,0! 04(! 2A0A$(! B(4,;&1A$! 12! 04(! &-'(0! B(! $('&,B'<! /$(*&60(*K! 94(! 1/(-! 61,80! ?3J#! (WA,0&1-!@,8!

)1*&2&(*!B<!$(/',6&-.!04(!841$0L0($)!2'A60A,0&1-!@&04!,-!&-'(0!)&.$,0&1-!2,601$!Q[DS!01!,661A-0!21$!&-'(0!)&.$,L

0&1-!Q?7+F!UGGHBF!UG"USK!d10(!04,0!04(!8AB0$,60&1-!1/($,0&1-!&-!04(!(WA,0&1-8!*(2&-&-.!04(![TA+!!Q3WA,0&1-!U!?7+F!

UGGHBc!3WA,0&1-!N!?7+F!UG"US!&8!&-61$$(60F!,8!04(!0($)8!,$(!,''!,**(*!01.(04($!01!*(2&-(!04(!',-*@,$*!)1;()(-0!

12!04(!841$('&-(K!94(![TA+!)($('<!$(/',6(8!04(!841$0L0($)!2'A60A,0&1-8!*A(!01!@,;(!/$16(88!Q)(S!@&04!04(!841$0L

0($)!2'A60A,0&1-8!,8816&,0(*!@&04!64,--('!)&.$,0&1-K!C0!*1(8!-10!0,=(!&-01!,661A-0!,-<!12!04(!104($!4,Y,$*8F!8A64!

,8!2'11*!&-A-*,0&1-F!04,0!),<!B(!,8816&,0(*!@&04!&-'(08K!

91!*(0($)&-(!04(!&-'(0!)&.$,0&1-!?7+!QUGGHBS!8('(60(*!/1&-08!04,0!$(/$(8(-0(*!04(!),D&)A)!',-*@,$*!(D6A$L

8&1-8!(;&*(-0!&-!,($&,'!/4101.$,/48!8&-6(!"PZP!B,8(*!1-!04(!'16,0&1-!12!;(.(0,0&1-!$(.,$*'(88!12!'1-.841$(!/18&L
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QUGGHBS!,//$1,64!@&''!/$1;&*(!8A&0,B'(!*,0,!21$!,!/$1B,B&'&80&6!,-,'<8&8!12!61,80,'!($18&1-!$&8=K!

aA$04($F!B<!A8&-.!;(.(0,0&1-!01!&-*&6,0(!841$('&-(8F!04($(!&8!'&=('<!01!B(!,!8&.-&2&6,-0!',.!B(0@((-!04(!)&.$,0&1-!12!

04(! 841$('&-(! ,-*! (80,B'&84)(-0! 12! ;(.(0,0&1-F! /,$0&6A',$'<! &2! .$,Y&-.! ,-*!104($! ,-04$1/&6! 2,601$8! ,$(!/$(8(-0K!

3,$'&($!6,*,80$,'!8A$;(<8F!@4&64!@($(!B,8(*!1-!04(!/18&0&1-!12!04(!4&.4!0&*(!),$=F!@($(!1-'<!A8(*!01!(80&),0(!04(!

'16,0&1-!12!04(!),&-!&-'(0!64,--('Q8SK!

94(!),D&)A)!',-*@,$*!(D6A$8&1-8!2$1)!04(!(-0&$(!8(0!12!&-'(0!841$('&-(8!)(,8A$(*!@($(!04(-!61)B&-(*!01!/$1L

*A6(!,!B5=95;/$#";J5:#&/6#F!@4&64!$(/$(8(-08!04(!),D&)A)!',-*@,$*!(D0(-0!12!04(!(-;('1/(!12!,''!&-'(0!841$('&-(!

/18&0&1-8K!d10(!04,0!,0!-1!0&)(!*A$&-.!04(!/($&1*!12!,-,'<8&8!*&*!04(!&-'(0!841$('&-(!8&)A'0,-(1A8'<!166A/<!,''!/1L
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! ZZ!

94(!A-6($0,&-0<! 0($)!,-! 21$! 04(! &-'(08! A8(*!B<!?7+! QUGGHBS! 841A'*!*&22($! 2$1)! 04(! 1/(-! 61,80!,-! 0($)! Q?7+F!

UGGH,S!*A(!01!04(!8AB80&0A0&1-!12!04(!)(! 0($)!@&04!04(![D,K!?7+!QUGGHBS!6,'6A',0(*!04(![D,"A-6($0,&-0<!81'('<!

2$1)!04(!)(,8A$()(-0!($$1$!12!04(!*&.&0&8(*!&-'(0!841$('&-(8F!,-*!*(0($)&-(*!,!010,'!,-!1;($!VG!<(,$8!12!iVKP!)!

QBL1"iVKM!)!21$!04(!1/(-!61,80SF!@4&64!@,8!04(-!$1A-*(*!A/!01!iN!)F!),064&-.!04(!1/(-!61,80!,-!;,'A(!,*1/0(*!

B<!?7+!QUGGH,SK!7&)&',$'<!?7+!QUG"USF!*($&;(*!,-!&-'(0!,-!0($)!12!i"G!)!1;($!"GG!<(,$8!04,0!),064(*!04(!1/(-!

61,80!;,'A(K!94($(!@,8!-1!WA,-0&2&6,0&1-!12!04(!A-6($0,&-0&(8!&-;1';(*!&-!04(!61-;($8&1-!2$1)!)(,8A$(*!841$(L

'&-(8!01!04(!&-'(0!)&.$,0&1-!6A$;(K!C-!/,$0&6A',$F!04(!2&00&-.!,!6A$;(!01!,//$1D&),0(!04(!.(-($,'!84,/(!&-0$1*A6(8!

,**&0&1-,'!($$1$8!-10!,661A-0!21$!B<!04(!,-!0($)K!94($(21$(F!04(!A-6($0,&-0<!&8!'&=('<!01!B(!',$.($!04,-!&-*&6,0(*!

B<!04(!,-!0($)K!

?7+!QUGGHBS!*&80&-.A&84(*!B(0@((-!36=%6%7#4F!$:%6;/$/56%&F!,-*!=%6%7#4! &-!,-,'<8&8!/($&1*8!Q8A)),$&8(*!&-!

9,B'(!U!B('1@SK!94(!*&80&-60&1-!B(0@((-!A-),-,.(*!,-*!),-,.(*!&-'(08!@,8!1-!04(!B,8&8!12!04(!&-2($$(*!(22(6L

0&;(-(88!12!,-<! &-'(0!),-,.()(-0!80$A60A$(8!,-*g1$!/$16(*A$(8!8A64!,8! 04(!*('&B($,0(!B$(,64&-.!12!,-<!B($)!

B'16=&-.!04(! &-'(0!,8!/($)&00(*!21$!),-<!12! 04(! &-'(08!B<!04(!]$(,0($!%(''&-.01-!R(.&1-,'!?1A-6&'K!9$,-8&0&1-,'!

&-'(08!$(/$(8(-0(*!0&)(!/($&1*8!@4($(!04(!(22(60&;(-(88!12!),-,.()(-0!@,8!A-6($0,&-K!#,0,!21$!0$,-8&0&1-,'!/(L

$&1*8!@($(!(D6'A*(*!2$1)!04(!*($&;,0&1-!12! &-'(0!)&.$,0&1-!6A$;(8K!?7+!QUGGHBS!2A$04($!*&80&-.A&84(*!B(0@((-!

04(!-1$04($-!,-*!81A04($-!8&*(8!12!&-'(08!/$&),$&'<!1-!04(!B,8&8!12!04(!&-0($/$(0(*!B(4,;&1A$!12!04(!1/(-!61,80F!

04(!/$(8(-6(!1$!,B8(-6(!12!1/(-!61,80!80$A60A$(8F!1$!04(!/10(-0&,'!&-2'A(-6(!12!80$A60A$(8!1$!&-'(08!A/*$&20!12!04(!

&-'(0K!!

C0!&8!(;&*(-0!04,0!04(!,//'&6,0&1-!12!04(!)(041*1'1.<!;,$&(*!B(0@((-!&-'(08!B<!61-8&*($&-.!*&22($(-0!0&)(!/($&1*8F!

,-*! 04(! &-0($/$(0,0&1-!12! 04(! &-2'A(-6(!12! 80$A60A$(8F!),-,.()(-0! $(.&)(8! 8A64!,8!B,$$&($!B$(,64&-.F! ,-*! 04(!

&-2'A(-6(!12!61,80,'!/$16(88(8K!94(!)(041*1'1.<!21$!*(0($)&-&-.!04(!&-'(0!)&.$,0&1-!6A$;(!@,8!)1*&2&(*!,0!_,-L

.,1-(!70$(,)!01!,661A-0!21$!,-!,88A)(*!64,-.(!&-!B(,64!)1$/41'1.<K!a&-,''<!04(!)(041*1'1.<!@,8!,'81!,'0($(*!

21$!%4,$($1,!,-*!%,&-A&!70$(,)8!01!&-61$/1$,0(!04(!(22(60!12!1/(-!61,80!8(,@,''8!-10!8/(6&2&6,''<!/,$0!12!04(!&-L

'(0!8<80()K!

!
[-!&-0($(80&-.!,8/(60!(;&*(-0!2$1)!04(!*&86A88&1-8!12!04(!4&801$&6,'!*(;('1/)(-0!12!04(!&-'(08!&-!?7+!QUGGHBS!&8!

04(!/$1.$(88&;(!81A04@,$*!,//(,$,-6(!12!,!/A'8(!12!8(*&)(-0!,22(60&-.!04(!&-'(0!)1$/41'1.<K!94&8!&8!$(/1$0(*!21$!

04(!-1$04($-L)180!&-'(08!,8!80,$0&-.!&-!04(!"PMG8F!,22(60&-.!04(!%,&=,-,(!R&;($!&-!04(!"PVG8!,-*!"PNG8!,-*!2&-L

&84&-.!,0! 04(! 81A04($-L)180! &-'(08! &-! 04(!"PEG8K!aA$04($F! &0! &8! 8A..(80(*! 04,0! &0! $(/$(8(-08!,!VGLNG!<(,$!WA,8&L

6<6'&6! /$16(88F! @4&64! &8! 61-8&80(-0! @&04! 04(! 2&-*&-.8! 12! ]$,-0! Q"PH"S! ,-*! 61$$(8/1-*8! 01! 04(! CJ5! 186&'',0&1-!

3456&'*)!7A)),$<!12!04(!,-,'<8&8!/($&1*8!A8(*!B<!?7+!QUGGHBS!21$!04(!&-'(08!,'1-.!04(!>,/&0&!?1,80K!

Inlet Unmanaged period Transitional period Managed period 
Waiorongomai Stream - North 1942 - 1965 1965 - 1972 1972 - 2007 
Waiorongomai Stream - South 1942 - 2007   
Waitohu Stream 1942 - 1966 1966 - 1973 1973 - 2007 
Otaki River 1939 - 1946 1946 - 1957 1957 - 2007 
Mangaone Stream 1948 - 2007   
Hadfield Stream 1948 - 2007   
Waimeha Stream 1942 - 1966 1966 - 1973 1973 - 2007 
Waikanae River 1942 - 1966 1966 - 1980 1980 - 2007 
Tikotu Creek 1942 - 1965 1965 - 1972 1972 - 2007 
Wharemauku Stream - North   1952 - 2007 
Wharemauku Stream - South 1942 - 1966 1966 - 1973 1973 - 2007 
Whareroa Stream 1942 - 2007   
Wainui Stream 1942 - 2007   
Waikakariki Stream 1942 - 1956 1956 - 1979 1979 - 2007 
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94($(!&8!-1!,-,'<8&8!12!04(!&)/,608!04(!80$A60A$(8!4,;(!1-!04(!/$1B,B&'&0<!12!&-'(0!($18&1-F!,/,$0!2$1)!
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"VS!
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84,$/! B(-*! &-! 04(! %,&)(4,! 70$(,)! ,8! &0! (D&08!

1-01! 04(! B(,64! @,8! &.-1$(*! &-! 04(! (,$'&($! ,8L
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UG"U!,-*!UG"ZSF!$,-.&-.!2$1)!8($&1A8!01!)&-1$K!C0!841A'*!B(!8('2L(;&*(-0!04,0!04(!?3J#!'&-(8!/$1*A6(*!,$(!04(!

61-8(WA(-6(!12!,!8($&(8!12!,88A)/0&1-8!),*(!,-*!04(!8/(6&2&6!)(041*1'1.<!A8(*!01!*($&;(!04()K!94($(!,$(!04$((!

),&-!,8/(608! 04,0! &-;,'&*,0(! 04(!?3J#! '&-(8! 21$! 04(!/A$/18(!12!/$1;&*&-.!,-!,88(88)(-0!12! 04(!61,80,'!($18&1-!

4,Y,$*!21$!04(!>,/&0&!?1,80X!

"K [0!,')180!(;($<!80(/!12!04(!,-,'<8&8F!,!/$16(*A$(!@,8!21''1@(*!04,0!),D&)&8(*!04(!/$(*&60(*!($18&1-F!

@4&64!@,8!TA80&2&(*!,8!B(&-.!,!/$(6,A0&1-,$<!1$!61-8($;,0&;(!,//$1,64K!94(!1-'<!(D6(/0&1-!@,8!04(!

641&6(!01!*&80$&BA0(!04(!(22(60!12!04(!*A-(!80,B&'&0<!2,601$!1-!(&04($!8&*(!12!04(!/$(*&60(*!801$)!($18&1-!

(D0(-0K!O1@(;($F!04(!*A-(!80,B&'&0<!2,601$!@,8!,'81!&-2',0(*!B<!04(!641&6(!12!*A-(!86,$/!4(&.40F!80,B'(!

!
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Sediment inputs Sediment outputs 
Longshore drift — 80-240 kt.y-1  

Regional Local Local 
Rivers — 170 kt.y-1 Rivers — 28 kt.y-1 Shoreline advance — 1.2 kt.y-1 

Coastal erosion — unknown Coastal erosion — unknown Inland — unknown 
Inner shelf — unknown Inner shelf — 0 kt.y-1 Offshore — unknown 
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