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UMV! E?!B7-&)-/:!N))*+!2<+1&41:!M16!S5?:!E?!B7-&)-/!HS5?L:!E-&0<-&,:!W-/,(0+G!E&)-+=$X8:!9JJY?!

U9V! N?!Z&-[0(:!Z?A?!E*[4&-4<*C1D&:!\-6()!];/7(4-!S)-46/*0!B<+1&41:!M16!S5?:!FP7*/5:!^ZG!S)1->&-/!

]4&-04-:!M__T?!

U"V! %?N?! N)=\;7(4<&:! %?$?! `--1:! `?! ]6-&0.-/3-/=E&)D-01:! 8+5/*3-0! 1-)-46&>-! ,-,./(0-1G! (!

/->&-C!*7!2())(5&;,=.(1-5!5-01-!,-6()!,-,./(0-1:!`-0-C(.)-!(05!];16(&0(.)-!S0-/3+!`->&-C1:!

>*)?!OY:!#OJ=##M:!9JM#?!

UOV! \?$?! \;0514<(;:! 8+5/*3-0! 1-2(/(6&*0! ;1&03! 5-01-! 4*,2*1&6-! ,-,./(0-1:! &0G! Q0*/3(0&4!

,-,./(0-1! 7*/! -0-/3+! (05! -0>&/*0,-06()! (22)&4(6&*01:! N?X?! a*1-! HS5?L:! %-C! b*/D:! %b:! ^]NG!

]2/&03-/:!9JJ_?!

U#V! ]?!Z(03:!]?!8(*:!@?]?!]<*)):!^1&03!A&/16=2/&04&2)-1!\*5-)1! 6*!N5>(04-!@->-)*2,-06!*7!\-6()!

\-,./(0-1! 7*/!8&3<!'-,2-/(6;/-!8+5/*3-0!B;/&7&4(6&*0:! &0G! Q0*/3(0&4:!B*)+,-/&4!(05!X*,2*1&6-!

\-,./(0-1?! ]6/;46;/-:! A;046&*0! (05! F6<-/! X*//-)(6&*01:! ]?'?! F+(,(:! ]?\?! ]6(33=E&))&(,1! HS51?L:!

N,16-/5(,:!'<-!%-6<-/)(051G!S)1->&-/:!9JMM:!"J_=""9?!

UTV! \?!@*)(0:!W?!]*03:!@?!c&(03:!\?!S?!Z-))(,:!@?!X<(05/(:!d?8?!c(,.:!8+5/*3-0!6/(012*/6!6</*;3<!

$I#%&MJ\#!())*+!,-,./(0-1:!d*;/0()!*7!\-,./(0-!]4&-04-:!>*)?!"Y":!MO=M_:!9JMM?!

UYV! S?!FR5*3(0:!d?!E&)4*P:!Q0>-16&3(6&*0!*7!89!(05!89]!(51*/26&*0!*0!0&*.&;,=(05!4*22-/=5*2-5!

2())(5&;,!1;/7(4-1:!'<-!d*;/0()!*7!B<+1&4()!X<-,&16/+!a:!>*)?!MMO:!0*?!OJ:!M9I#M=M9I#I:!9JMJ?!

UIV! \?@?! @*)(0:! %*0=B5! aXX! ())*+! ,-,./(0-1! 7*/! &05;16/&()! <+5/*3-0! 1-2(/(6&*0:! d*;/0()! *7!

\-,./(0-!]4&-04-:!>*)?!"T9:!M9=9I:!9JMJ?!

U_V! B?! d&(03:! b?! b;:! W?! ]*03:! @?! c&(03:! \?! Z())-,:! \?! @*)(0:! S77-46! *7! <-(6! 6/-(6,-06! *0!

,&4/*16/;46;/-:!<(/50-11!(05!/*))(.&)&6+!*7!$##'&"J%&M#!())*+!,-,./(0-1:!\(6-/&()1!(05!@-1&30:!>*)?!

T":!M"T=MOM:!9JMO?!

UMJV! N?X?!\(D/&5-1:!\?N?!E/&3<6:!@?%?!d-C-66:!]-2(/(6&*0!*7!8+5/*3-0!.+!B-/,-(6&*0:!":"#J:IOT:!

%*>!Y:!M_TY?!

UMMV! ]?N?! ]6-C(/5:! `->&-C! *7! <+5/*3-0! &1*6*2-! 2-/,-(.&)&6+! 6</*;3<! ,-6()1:! ^]! %(6&*0()!

c(.*/(6*/+:!^X`c=#"OOM!M_I"?!

UM9V! \?$?!\;0514<(;:!e?!e&-:!X?`?!S>-01*0:!];2-/2-/,-(.)-!<+5/*3-0!6/(012*/6!,-,./(0-1:!&0:!

%*02*/*;1! &0*/3(0&4! ,-,./(0-1:! \?$?! \;0514<(;! N?A?! ](,,-))1! HS51?L:! E-&0<-&,:! W-/,(0+G!

E&)-+=$X8:!MJY=M"I?!



!

! "Y!

UM"V! Z?! c--:!\?! b;(0:! d?!E&)4*P:!^05-/16(05&03!5->&(6&*01! &0! <+5/*3-0! 1*);.&)&6+! 2/-5&46&*01! &0!

6/(01&6&*0!,-6()1!6</*;3<!7&/16=2/&04&2)-1!4()4;)(6&*01:!'<-!d*;/0()!*7!B<+1&4()!X<-,&16/+!X:!>*)?!MM_:!

0*?!"O:!M_TO9=M_T#":!9JM#?!

UMOV! X?! %&1<&,;/(:! \?! Z*,(D&:! \?! N,(0*:! 8+5/*3-0! 2-/,-(6&*0! 4<(/(46-/&16&41! *7! >(0(5&;,=

0&4D-)!())*+1:!\(6-/&()1!'/(01(46&*01:!>*)?!"9:!0*?!#:!#JM=#JY:!M__M?!

UM#V! \?@?! @*)(0:! Z?W?! \4c-00(0:! d?@?! E(+:! @&77;1&*0! *7! (6*,&4! <+5/*3-0! 6</*;3<! $=%&! ())*+!

,-,./(0-1! ;05-/! 0*05&);6-! 4*05&6&*01:! d*;/0()! *7! B<+1&4()! X<-,&16/+! X:! >*)?! MMT:! M#M9=M#MI:!

9JM9?!

UMTV! \?@?! @*)(0:! W?! ]*03:! Z?W?! \4c-00(0:! \?S?! Z-))(,:! @?! c&(03:! '<-! -77-46! *7! '&! *0! 6<-!

,&4/*16/;46;/-:!<+5/*3-0!(.1*/26&*0!(05!5&77;1&>&6+!*7!$=%&!())*+!,-,./(0-1:!d*;/0()!*7!\-,./(0-!

]4&-04-:!>*)?!OM#=OMT:!"9J="9Y:!9JM9?!

UMYV! \?@?! @*)(0:! Z?W?! \4c-00(0:! W?! ]*03:! @?! c&(03:! \?S?! Z-))(,:! '<-! -77-46! *7! '&! *0! <+5/*3-0!

(.1*/26&*0! (05! 5&77;1&>&6+! &0! $f'&fN)! ())*+! ,-,./(0-1:! d*;/0()! *7! \-,./(0-! ]4&-04-:! >*)?! OOT:!

OJ#fOJ_:!9JM"?!

UMIV! W?! ]*03:! \?@?! @*)(0:! \?S?! Z-))(,:! @?! c&(03:! ]?! g(,.-))&:! $f%&f'&! ,;)6&=2<(1-! ())*+!

,-,./(0-1! 7*/! <+5/*3-0! 2;/&7&4(6&*0:! d*;/0()! *7! N))*+1! (05! X*,2*;051:! >*)?! #J_:! _"99=_"9I:!

9JMM?!

UM_V! \?@?!@*)(0:!\?N?!Z*4<(0-D:!X<?%?!\;00&031:!Z?W?!\4c-00(0:!8+5/&5-!2<(1-!-h;&)&./&(!&0!$=

'&=%&!())*+!,-,./(0-1:!d*;/0()!*7!N))*+1!(05!X*,2*;051:!>*)?!T99:!9YT=9IM:!9JM#?!

U9JV! N?!\(4<&5(:!8?!](&6*<:!8?!];3&,*6*:!'?!8(66*/&:!N?!](0*=A;/;D(C(:!%?!S05*:!b?!Z(6(+(,(:!`?!

Q&R;D(:!'?!](6*:!\?!\(61;*:!]?!F/&,*:!Z?!N*D&:!]&6-!*44;2(04+!*7!&06-/16&6&()!5-;6-/&;,!(6*,1!&0!7(4-=

4-06/-5!4;.&4!&/*0:!%(6;/-!X*,,;0&4(6&*01:!>*)?!#:!9JMO?!

U9MV! d?! 8(;4D:! ]6/;46;/()! `-)(6&*01! .-6C--0! $(0(5&;,:! %&*.&;,:! '(06();,! 8+5/&5-1! (05!

@-;6-/&5-1:!N46(!X/+16())*3/(2<&4(:!>*)?!N"O:!"I_="__:!M_YI?!

U99V! 8?! E&27:! @&77;1&*0! *7! <+5/*3-0! &0! ,-6()1:! &0G! 8+5/*3-0! &0! ,-6()1! QQQ:! '*2&41! &0! (22)&-5!

2<+1&41:!8?!E&27!HS5?L:!a-/)&0:!W-/,(0+G!]2/&03-/:!M__Y:!>*)?!Y":!#Mf_M?!

U9"V! N?c?!X*,2(0&*0:!A?!c&;:!@?B?!F0C**5:!F0! 6<-! )*4(6&*0!*7!(!<+5/*3-0!(6*,! &0!.*5+=4-06/-5!

4;.&4!"5!6/(01&6&*0!,-6()!)(66&4-1:!d*;/0()!*7!6<-!c-11=X*,,*0!\-6()1:!>*)?!MJY:!M"M=M"I:!M_I#?!

U9OV! E?`?! W/(+:! @?W?! E-16)(D-:! ]?'?! F4D-/1:! S)-46/&4()! /-1&16&>&6+! *7! $=8! ())*+1:! \-6());/3&4()!

'/(01(46&*01:!>*)?!M:!M"TM=M"TO:!\(+!M_YJ?!

U9#V! d?!E(0(3-)1:! ]?c?! ](11:!a?E?!a(66-/,(0:!'<-!*/5-/&03!*7! <+5/*3-0! &0!i=$(0(5&;,!8+5/&5-:!

B<+1&4(!]6(6;1!]*)&5&!H(L:!>*)?!MJ:!0*?!M:!O_=#Y:!M_Y9?!

U9TV! 8?! N1(0*:! \?! 8&/(.(+(1<&:! c*C=6-,2-/(6;/-! 2<(1-! 6/(01&6&*0! 0-(/! $"89:! B<+1&4(! ]6(6;1!

]*)&5&!H(L:!>*)?!MT:!0*?!M:!T_=Y9:!M_Y"?!

U9YV! \?Q?!@(/.+:!\?%?!`-(5:!S0-/3+!*7!<+5/*3-0! &0!a?X?X?! 6/(01&6&*0!,-6()1:! d*;/0()!*7! 6<-!c-11=

X*,,*0!\-6()1:!>*)?!_M:!9J_=9M#:!M_I"?!



!

! "I!

U9IV! ]?! N.*;5:! d?!E&)4*P:! N! 5-01&6+! 7;046&*0()! 6<-*/+! 16;5+! *7! 6<-! 4<(/3-! 16(6-! *7! <+5/*3-0! &0!

,-6()!<+5/&5-1:!'<-!d*;/0()!*7!B<+1&4()!X<-,&16/+!X:!>*)?!MMO:!0*?!9O:!MJ_YI=MJ_I#:!9JMJ?!

U9_V! `?W?! B(//:!E?! b(03:! @-01&6+=A;046&*0()! '<-*/+! *7! (6*,1! (05!,*)-4;)-1:! d?a?! W**50*;3<:! d?!

8()2-/0:!d?]?!`*C)&01*0!`?!a/-1)*C!HS51?L:!FP7*/5!^0&>-/1&6+!B/-11:!M_I_?!

U"JV! @?]?!]<*)):!d?!]6-4D-):!@-01&6+!A;046&*0()!'<-*/+G!N!2/(46&4()!&06/*5;46&*0?!8*.*D-0:!%d:!^]NG!

d*<0!E&)-+!j!1*01:!9JJ_?!

U"MV! B?!8*<-0.-/3:!E?!Z*<0:!Q0<*,*3-0-*;1!-)-46/*0!3(1:!B<+1&4()!`->&-C:!>*)?!M"T:!0*?!"a:!ITO=

IYM:!%*>?!M_TO?!

U"9V! E?! Z*<0:! c?d?! ]<(,:! ]-)7=4*01&16-06! -h;(6&*01! &04);5&03! -P4<(03-! (05! 4*//-)(6&*0! -77-461:!

B<+1&4()!`->&-C:!>*)?!MOJ:!0*?!ON:!MM""=MM"I:!%*>?!M_T#?!

U""V! \?! $()&->:! S?d?! a+)(1D(:! %?! W*>&05:! Z?! Z*C()1D&:! '?B?! ]6/((61,(:! 8?d?d?! >(0! @(,:! @?!E(03:! d?!

%&-2)*4<(:!S?!N2/(:!'?c?!E&05;1:!E?N?!5-!d*03:!%EX<-,G!(!4*,2/-<-01&>-!(05!14()(.)-!*2-0=1*;/4-!

1*);6&*0!7*/!)(/3-!14()-!,*)-4;)(/!1&,;)(6&*01:!X*,2;6-/!B<+1&41!X*,,;0&4(6&*01:!0*?!MIM:!MOYYf

MOI_:!9JMJ?!

U"OV! N?@?!a-4D-:!@-01&6+=7;046&*0()! 6<-/,*4<-,&16/+?! QQQ?!'<-!/*)-!*7!-P(46!-P4<(03-:! d*;/0()!*7!

X<-,&4()!B<+1&41:!>*)?!_I:!#TOI=#T#9:!M__"?!

U"#V! c?!$-3(/5:!@&-!Z*016&6;6&*0!5-/!\&14<D/&16())-!;05!5&-!`(;,7k));03!5-/!N6*,-:!g-&614</&76!

7k/!B<+1&D:!>*)?!#:!0*?!M:!MY=9T:!M_9M?!

U"TV! ]?'?! \;/2<+:! N?! X</*0-*1:! X?! d&(03:! ^?! ]4<C&03-014<)l3):! `?E?! W/&,-1:! @->&(6&*01! 7/*,!

$-3(/5m1!)(C!&0!6-/0(/+!QQQ=$!())*+1:!B<+1&4()!`->&-C!a:!>*)?!I9:!JY"9JMM=JY"9JMO:!9JMJ?!

U"YV! b?=]?!c--:!X?!F;+(03:!d?=b?!];<:!S?!A)-;/+:!b?!E<(0!X<*:!d?=8?!]<&,:!`*)-!*7!())*+&03!-)-,-061!&0!

>(0(5&;,=.(1-5!.&0(/+!())*+!,-,./(0-1! 7*/!<+5/*3-0! 1-2(/(6&*0:! d*;/0()!*7!\-,./(0-!]4&-04-:!

>*)?!O9"=O9O:!""9f"OM:!9JM9?!

U"IV! F?%?!]-0D*>:!@?a?!\&/(4)-:!S77-46!*7! 6<-!(6*,&4! 1&R-!5&16/&.;6&*0!*0!3)(11! 7*/,&03!(.&)&6+!*7!

(,*/2<*;1!,-6())&4!())*+1:!\(6-/&()1!`-1-(/4<!a;))-6&0:!>*)?!"T:!9MI"=9M_I:!9JJM?!

U"_V! Z?W?! \4c-00(0:! S?! \(4N?! W/(+:! d?A?! @*.1*0:! @-;6-/&;,! *44;2(6&*0! *7! 6-6/(<-5/()! 1&6-1! &0!

2())(5&;,:!B<+1&4()!`->&-C!a:!>*)?!YI:!0*?!JMOMJO:!M=I:!9JJI?!

UOJV! d?!$l)D):!W?!N)-7-)5:!@&77;1&*0!*7!<+5/*3-0!&0!,-6()1:!&0!8+5/*3-0!&0!,-6()1:!W?!N)-7-)5:!d?!$l)D):!

HS51?L:!a-/)&0:!W-/,(0+G!]2/&03-/=$-/)(3:!M_YI:!>*)?!9I:!"9M="OI?!



!

! "_!

3/.4"55"

3.67*&4*86"9$76')":$."416"*76/'")6'6&4*8*42"$:"&.2)4/''*%6"0$.$()"

9/46.*/')"

"

;(99/.2"

(%)*$+,#-./+$'%0#Q0! 6<&1! 2(/6! *7! 6<-! 6<-1&1:! 2/-5&46&>-!,*5-)1! 7*/! 6<-! &5-()! 1-)-46&>&6+! *7! 4/+16())&0-!

2*/*;1!,(6-/&()1!6*C(/51!)&3<6!3(1-1!(/-!5->-)*2-5!(05!(0()+1-5?!Q0!6<-!7&/16!4<(26-/:!(0!*>-/>&-C!

*7! R-*)&6-1! (05! \FA1:! 5&14;11&03! 6<-&/! 16/;46;/()! 7-(6;/-1! (05! 1*,-! (22)&4(6&*01:! &1! 3&>-0?! '<-!

1-4*05!4<(26-/!*7!6<&1!2(/6!&06/*5;4-1!6<-!5-/&>(6&*0!*7!(0()+6&4()!-h;(6&*01!7*/!->();(6&03!6<-!&5-()!

1-)-46&>&6+! *7! R-*6+2-!,-,./(0-!,(6-/&()1! (1! (! 7;046&*0! *7! 1&03)-=4*,2*0-06! 1*/26&*0! 5(6(! (05!

*2-/(6&*0!4*05&6&*01?!'<-!,*5-)!2(/(,-6-/1!(/-!7;/6<-/!5&14;11-5!(05!6<-&/!>();-1:!;1-5!6*!2/-5&46!

6<-! 1-)-46&>&6+! *7! 4<*1-0! R-*6+2-! (51*/.-061:! (/-! 1;,,(/&1-5?! \*/-*>-/:! -P2-/&,-06()!

,-(1;/-,-061! 7*/! >()&5(6&*0! *7! 6<-! 6<-*/-6&4()! /-1;)61! (/-! 5-14/&.-5?! Q0! 6<-! )(16! 4<(26-/:! 6<-!

6<-*/-6&4()! (05! 6<-! -P2-/&,-06()! &5-()! 1-)-46&>&6&-1! *7! R-*6+2-! ,(6-/&()1! (/-! 4*,2(/-5! (05!

(0()+1-5?#

!

1&!*$!%#-./+$'%0!Q0!h;-16(!1-R&*0-!5-))(!6-1&:!1*0*!16(6&!1>&);22(6&!-5!(0()&RR(6&!,*5-))&!2/-5&66&>&!2-/!

*66-0-/-! &! 7(66*/&! 5&! 1-2(/(R&*0&! &5-()&! 5&! ,(6-/&()&! 4/&16())&0*=2*/*1&! >-/1*! 3(1! (! .(11*! 2-1*!

,*)-4*)(/-?! ^0(! 2(0*/(,&4(! 5-))-! R-*)&6&! -! 5-&! \FA! 4*0! ;0m(0()&1&! 1;))-! )*/*! 4(/(66-/&16&4<-!

16/;66;/()&! -5! ()4;0-! )*/*! (22)&4(R&*0&! n! 2/-1-06(6(! 0-)! 1;44-11&>*! 4(2&6*)*?! Q)! 1-4*05*! 4(2&6*)*!

2/-1-06(:! &0>-4-:! )(! 5-/&>(R&*0-! 5-))-! -h;(R&*0&! 5&! )(>*/*! H-h;(R&*0&! ,*5-))*L! 2-/! )(! 16&,(! 5-&!

7(66*/&! 5&! 1-2(/(R&*0&! &5-()&! 5&! ,(6-/&()&! 5&! 6&2*! R-*)&6&4*! &0! 7;0R&*0-! 5&! 2(/(,-6/&:! h;()&! h;-))&!

*66-0&.&)&!5())-!&1*6-/,-!5m(51*/.&,-06*!5&!;0!1&03*)*!3(1:!-!5())-!4*05&R&*0&!*2-/(6&>-?!Q!2(/(,-6/&!

5-)! ,*5-))*! 1*0*! 5&14;11&! &01&-,-! (&! >()*/&! ;1(6&! 2-/! 2/-5&/-! )(! 1-)-66&>&6o?! p;&05&! )-! ,&1;/-!

12-/&,-06()&! ;1(6-! 2-/! )(! >()&5(R&*0-! 5-&! /&1;)6(6&! 6-*/&4&! 1*0*! 16(6-! 2/-1-06(6-! -5! (0()&RR(6-?!

%-))m;)6&,*!4(2&6*)*:! &07&0-:! &!>()*/&! 6-*/&4&!-!12-/&,-06()&!5-))-!1-)-66&>&6o! &5-()&!1*0*!4*07/*06(6&!-!

5&14;11&?!

#

23!%$+,# -./+$'%0! S0! -16(! 2(/6-! 5-! )(! 6-1&1! 1-! (0()&R(0! +! 5-1(//*))(0! ,*5-)*1! 2/-5&46&>*1! 2(/(! )(!

1-)-46&>&5(5!&5-()!5-!,(6-/&()-1!4/&16()&0*1!2*/*1*1!4*0!3(1-1!)&3-/*1?!S0!-)!1&3;&-06-!4(2q6;)*!1-!5(!

;0(!>&1&r0!3-0-/()!5-!)(1!R-*)&6(1!+!)*1!\FA1:!5&14;6&-05*!1;1!4(/(46-/q16&4(1!-16/;46;/()-1!+!()3;0(1!



!

! OJ!

1;1! (2)&4(4&*0-1! 2/&04&2()-1?! S)! 1-3;05*! 4(2q6;)*! 5-! -16(! 2(/6-! 2/-1-06(! )(! 5-/&>(6&R(4&r0! 5-!

-4;(4&*0-1!(0()q6&4(1!2(/(!)(!->();(4&r0!5-!)(!1-)-46&>&5(5!&5-()!5-!,(6-/&()-1!R-*)q6&4*1!-0!7;04&r0!

5-! 2(/s,-6/*1! 7s4&),-06-! *.6-0&.)-1?! ]-! 5&14;6-0! )*1! 2(/s,-6/*1! ;1(5*1! -0! )*1! ,*5-)*1! +! 1-!

/-1;,-0! )*1!>()*/-1!(2)&4(5*1!2(/(!2/-5-4&/! )(!1-)-46&>&5(5!5-! )(1!R-*)&6(1!(51*/.-06-1!;6&)&R(5(1?!

N5-,s1:!1-!5-14/&.-0!)(1!,-5&5(1!-P2-/&,-06()-1!2(/(!)(!>()&5(4&r0!5-!)*1!/-1;)6(5*1!6-r/&4*1?!S0!

-)! t)6&,*! 4(2q6;)*! 1-! (0()&R(0! +! 4*,2(/(0! )(! 1-)-46&>&5(5-1! &5-()=6-r/&4(! +! -P2-/&,-06()! 5-! )*1!

,(6-/&()-1!R-*)q6&4*1!4*0!)*1!h;-!1-!<(!6/(.([(5*?!

#

4/.%5,# -./+$'%0#@(01! 4-66-! 2(/6&-! 5-! )(! 6<n1-:! 5-1! ,*5n)-1! 2/u5&46&71! 5-! )(! 1u)-46&>&6u! &5u()-! 5-1!

,(6u/&(;P!2*/-;P!4/&16())&01!-0>-/1!)-1!3(R!)u3-/1!1*06!5u>-)*22u1!-6!(0()+1u1?!c-!2/-,&-/!4<(2&6/-!

2/u1-06-! ;0-! >;-! 5m-01-,.)-! 1;/! )-1! Ru*)&6<-1! -6! )-1! \FA1:! -0! 5&14;6(06! )-;/1! 4(/(46u/&16&h;-1!

16/;46;/()-1!-6!h;-)h;-1!(22)&4(6&*01?!c-!5-;P&n,-!4<(2&6/-!2/u1-06-!)(!4*016/;46&*0!5-1!uh;(6&*01!

(0()+6&h;-1!;6&)&1u-1!2*;/!u>();-/! )(! 1u)-46&>&6u! &5u()-!5-1!,(6u/&(;P!Ru*)&6<&h;-1!-0! 7*046&*0!5-1!

5*00u-1! 5-! 1*/26&*0! 5-! 3(R! 2;/1! -6! 5-1! 4*05&6&*01! *2u/(6*&/-1?! c-1! 2(/(,n6/-1! 5;!,*5n)-! 1*06!

-01;&6-! 5&14;6u1! -6! )-1! >()-;/1! ;6&)&1u-1! 2*;/! 2/u5&/-! )(! 1u)-46&>&6u! 5-1! (51*/.(061! Ru*)&6<&h;-1!

1u)-46&*00u1! 1*06! /u1;,u-1?! S0! *;6/-! )-1! ,-1;/-1! -P2u/&,-06()-1! 2-/,-66(06! 5-! >()&5-/! )-1!

/u1;)6(61! 6<u*/&h;-1! 1*06! 5u4/&6-1?! c-! 5-/0&-/! 4<(2&6/-! 2-/,-6! 5-! 4*,2(/-/! -6! 5m(0()+1-/! )-1!

1u)-46&>&6u1!&5u()-1!6<u*/&h;-1!-6!-P2u/&,-06()-1!5-1!,-,./(0-1!Ru*)&6<&h;-1?!

!

<"=16$.64*&/'",/&>-.$(%7"

<?@"=./%)0$.4"96&1/%*)9)"*%"9*&.$0$.$()"&.2)4/''*%6"9/46.*/')"

'<-! 4(2(.&)&6+! *7! 4/+16())&0-! 2*/*;1!,-,./(0-1! 6*! 1-2(/(6-! )&3<6! 3(1-1! 5-2-051! 16/*03)+! *0! 6<-!

,(6-/&()m1! 7/(,-C*/D! (05! 2*/-! 1&R-1?! 8*C->-/:! &6! &1! C*/6<! 0*6&03! 6<(6! 0-&6<-/! 6<-! 2*/*;1!

7/(,-C*/D! 0*/! 6<-!,*)-4;)-1! (/-! /&3&5! 16/;46;/-1! UMV?! Q0! 7(46:! 6<-! 2/*.(.&)&6+! *7! -)-46/*0! 5-01&6+!

5&16/&.;6&*0! &0!(6*,1!/-(4<-1!R-/*!(6! &07&0&6+?! Q0!(0+!4(1-:! (22/*P&,(6-5!>();-1! 7*/! 6<-!(6*,!1&R-!

4(0! .-! 3&>-0! .-4(;1-! 6<-! -)-46/*0! 5-01&6+! 7())1! *77! /(2&5)+! &0! 1<*/6! 5&16(04-! 7/*,! 6<-! 0;4)-;1?!

A;/6<-/,*/-:! 5-14/&.&03! (! ,*)-4;)-! (1! (! 12<-/-! C&6<! (! 2(/6&4;)(/! 5&(,-6-/! &1! (0! (44-26-5!

*>-/1&,2)&7&4(6&*0?!'<-!D&0-6&4!5&(,-6-/!*7! (!,*)-4;)-! H67L! &1! (! /-7)-46&*0!*7! &61! 1,())-16! -77-46&>-!

5&,-01&*0?! %*0-6<-)-11:! 5&=! (05! ,;)6&=(6*,&4! ,*)-4;)-1! 2*11-11! /(6<-/! 4+)&05/&4()! 1<(2-!

4<(/(46-/&1-5! .+! (! 1-4*05! 5&,-01&*0! -P4-26! 6<-! D&0-6&4! 5&(,-6-/! (05! 6<&1! &1! 6<-! -77-46&>-! )-036<!

H87L?!'<-!>&./(6&*0!*7! 6<-! 4/+16())&0-! )(66&4-! (05!2*11&.)-!5&16*/6&*01!*7!.*6<!,*)-4;)-! (05!2*/*;1!

,(6-/&()!C<-0!6<-+!(/-!&0!4*06(46!,(D-!&6!->-0!,*/-!5&77&4;)6!6*!5-7&0-!(!2/-4&1-!5&(,-6-/!*7!-&6<-/!

*7! 6<-,?!`-3(/5)-11! 6<-!(.*>-=,-06&*0-5! 7(461:! 6<-! /(6&*!*7! 6<-!(22/*P&,(6-5!2*/-!5&(,-6-/! H63L!

*>-/! 6<-! D&0-6&4! ,*)-4;)(/! 5&(,-6-/! *7! 6<-! 2-/,-(6&03! 3(1-1! H9# v# 63:67L! &1! 4*,,*0)+! ;1-5! (1!

4<(/(46-/&16&4! 5-14/&26*/! 7*/! 2/-5&46&03! 6<-! 1-2(/(6&*0! .-<(>&*;/! *7! 2*/*;1! ,-5&(! 6*C(/51!



!

! OM!

2(/6&4;)(/!3(1-1?!a-)*C!&1!5&14;11-5!6<-!4<(/(46-/&1(6&*0!*7!6/(012*/6!,-4<(0&1,1!2/*2*1-5!.+!N?d?!

a;/33/((7! U9V! .;6! *6<-/! (;6<*/1:! (,*03!C<*,! d?! e&(*! (05! d?!E-&:! 3&>-! 1&,&)(/! 4)(11&7&4(6&*01! UMV?!

c*3&4())+! &7!9! ww!M?J:! &?-?! &7!63! &1!,;4<! 1,())-/! 6<(0!67:! 6<-!,*)-4;)-! -P2-/&-04-1! 16/*03! /-2;)1&>-!

7*/4-!7/*,!6<-!2*/*;1!0-6C*/D!(05!&6!&1!-P4);5-5!5;-!6*!1&R-!1&->&03?!Q7!63!(05!67!(/-!*7!4*,2(/(.)-!

1&R-:! 9! x! M?J:! 6<-! ,-4<(0&1,! &1! 5--,-5! (1! 4*07&3;/(6&*0()! 5&77;1&*0?! 8-/-:! 7*))*C&03! 7/*,! 6<-!

2/->&*;1!5&14;11&*0:! &7! 6<-!2*/*;1! 4<(00-)1! (05!C&05*C1!(/-! 1)&3<6)+! 1,())-/! 6<(0! 6<-!,*)-4;)(/!

5&(,-6-/:! 6<-! ,*)-4;)-! 16&))! ,&3<6! -06-/! 6<-! ,(6-/&()?! '<&1! &1! -12-4&())+! >()&5! 7*/! ,-6()! */3(0&4!

7/(,-C*/D1:!5;-!6*!6<-!/-)(6&>-)+!<&3<!7)-P&.&)&6+!*7!6<-!0-6C*/D:!4*,2(/-5!6*!R-*)&6-1?!Q6!1<*;)5!.-!

/-,(/D-5!6<(6! &0!6<-!4(1-!*7!4*07&3;/(6&*0()!5&77;1&*0:!(!,*)-4;)-! &1!0*6!.*05-5!(1!16/*03)+!(1!.+!

1*);6&*0=5&77;1&*0!,-4<(0&1,!6<(6!*44;/1!C<-0!(6*,1!-06-/!&06-/16&6&()!1&6-1!&0!(!1*)&5!1*);6&*0:!-?3?!

&0! 6<-! 4(1-! *7! <+5/*3-0! (.1*/26&*0! &0! 5-01-!,-6()!,-,./(0-1! H]--! B(/6! QL?! Q0! 6<-! 7/(,-! *7! 6<-!

4)(11&7&4(6&*0! 2/*>&5-5! .+! a;/33/((7:! &0! 6<-! /(03-! M?J! y! 9! y! M?9O! 6<-! 6-/,! 1;/7(4-! 5&77;1&*0! &1!

-16(.)&1<-5?!\(PC-))=]6-7(0!H\]L!,*5-)!&1!4)(&,-5!6*!(44;/(6-)+!5-14/&.-!.*6<!4*07&3;/(6&*0()!(05!

1;/7(4-!5&77;1&*0!U9V?!'<&1!,*5-)! &1!/-2*/6-5)+!0*6!1;&6(.)-! 7*/!4(1-1!C<-/-!3(1! 6/(01)(6&*0()! HW'L!

5&77;1&*0!HM?9O!y!9!y!"?JL!&1!6<-!4*06/*))&03!6/(012*/6!,-4<(0&1,?!Q016-(5:!W'!/-3&,-!&1!4*>-/-5!.+!

6<-!(46&>(6-5!Z0;51-0!,*5-):! &0!C<&4<!3(1!,*)-4;)-1!(/-!4*01&5-/-5!6*!,*>-!.-6C--0!4(3-1! &0!(!

6/(01)(6&*0()!,*5-!.+!*>-/4*,&03!*.16/;46&*01!7*/,-5!.+!6<-!1,())!4<(00-)1!4*00-46&03!(5[(4-06!

1*/26&*0!1&6-1?!8-/-:!6<-!5&77;1&*0()!(46&>(6&*0!-0-/3+!&1!4*01&5-/-5!6*!.-!6<-!5&77-/-04-!.-6C--0!6<-!

2*6-06&()!-0-/3+!*7!(!,*)-4;)-! /-1&5&03! &0! 6<-!4<(00-)!(05!*0-!/-1&5&03!(6! 6<-! &06-/1-46&*0!*7! 6<-!

4/+16())&0-!7/(,-C*/D?!Q6!1<*;)5!.-!/-,(/D-5!6<(6!a;/33/((7!;1-!6<-!6-/,!4*07&3;/(6&*0()!5&77;1&*0!

7*/! /(6&*1! .-6C--0! 6<-! 2*/-! 1&R-! (05! 6<-! ,*)-4;)(/! 1&R-! 6<(6! (/-! 1,())-/! 6<(0! 6<-! /(6&*1! C<-/-!

1;/7(4-!5&77;1&*0!*44;/1:! &?-?!9;5'%8$)</!&$'%!*#6$88<+$'%=#w!9;+</8!5.#6$88<+$'%=#w#9;)!+#&/!%+*!&$'%!*#

6$88<+$'%=?! Q0! 4*06/(16:! e&(*! (05!E-&! ;1-! 6<-! 6-/,! 4*07&3;/(6&*0()! 5&77;1&*0! 6*! 4*))&3(6-! 6<-! 6-/,1!

1;/7(4-!5&77;1&*0! H6<(6!(46;())+! &0! 6<-&/!C*/D!(22-(/1!;05-/! 6<-!0(,-!1*)&5!>&./(6&*0!,*5-)L!(05!

3(1! 6/(01)(6&*0()! 5&77;1&*0?! @;-! 6*! 6<&1! 4*06/(5&46&*0! &0! 6<-! 6-/,&0*)*3+:! &0! 6<&1! 6<-1&1! 6<-!

5-0*,&0(6&*0!4*07&3;/(6&*0()!5&77;1&*0!&1!(>*&5-5!(05!6<-!-P2/-11&*01!1;/7(4-!(05!3(1!6/(01)(6&*0()!

5&77;1&*0!(/-!;1-5?!

'<-!C-))=5-7&0-5!7/(,-C*/D!*7!R-*)&6-1!(05!\FA1:!4<(/(46-/&1-5!.+!6<-!,&4/*2*/*;1!6*2*)*3+!C&6<!

2*/-!*2-0&031!*7!;0&7*/,!5&,-01&*01:! 2/-4*05&6&*01! 6<-! 1;&6(.&)&6+!*7! 6<-*/-6&4()!,*5-)1! 1;4<!(1!

6<-! \(PC-))=]6-7(0! !%+!&>! (05! 6<-! (46&>(6-5! Z0;51-0! 7*/,;)(6&*0! 6*! 5-14/&.-! 6<-! 6/(012*/6!

2/*2-/6&-1!*7!3(1!,*)-4;)-1! &01&5-!6<-1-!,(6-/&()1?! Q0!4*06/(16:!2/*4-11-1! &0!(,*/2<*;1!,(6-/&()1!

(/-!,*/-!5&77&4;)6! 6*!,*5-)?! Q0!6<&1!6<-1&1!C-!(/-! &06-/-16-5!&0!1-2(/(6&*0!*7!3(1-1!C&6<!,*)-4;)(/!

5&(,-6-/! &0! 6<-! /(03-! 9?#!z! f! O!z:! (05! 6<-/-7*/-! &0! 1,())=2*/-! 4/+16())&0-! 1*)&51! 6<(6! (/-! (.)-! 6*!

5&14/&,&0(6-! (,*03! 1;4<! 3(1-*;1! ,*)-4;)-1! (05! 6*! 1-2(/(6-! 5-1&/(.)-! 4*,2*0-061?! '<;1:!

(44*/5&03! 6*! 6<-! 4)(11&7&4(6&*0! 5&14;11-5! (.*>-:! 7*/! 3(1! ,*)-4;)-1! (.)-! 6*! .-! (51*/.-5:! 1;/7(4-!

5&77;1&*0!C&6<!6<-!4*//-12*05&03!\]!,*5-)!4(0!5-14/&.-!C-))!6<-!6/(012*/6!,-4<(0&1,!*7!6<-!6(/3-6!

1*/.(6-=1*/.-06!1+16-,1?!



!

! O9!

'<-!\(PC-))=]6-7(0!7*/,;)(6&*0!C(1!5->-)*2-5!&05-2-05-06)+!.+!d(,-1!X)-/D!\(PC-))!&0!MITT!U"V!

(05!.+!d*1-7!]6-7(0!&0!MIYM!UOV?!'<-!5/&>&03!7*/4-!7*/!,*)-4;)(/!,*>-,-06!&0!6<&1!2<-0*,-0*)*3&4()!

,*5-)! &1! 6<-!4<-,&4()!2*6-06&()! U#V?!X*,2*0-061!,*>&03!C&6<!5&77-/-06!>-)*4&6&-1!-P-/6!(!5/(3!*0!

-(4<! *6<-/:! -h;()! 6*! 6<-! 5&77-/-04-! .-6C--0! 6<-&/! >-)*4&6&-1! 5&>&5-5! .+! (! 2/*2*/6&*0()&6+! 7(46*/:!

C<&4<! &1! 5-7&0-5! (1! 6<-! .&0(/+! \]! 5&77;1&>&6+?! '<-/-7*/-! 6<&1! (22/*(4<! &1! 4*,,*0)+! (22)&-5! 7*/!

,;)6&4*,2*0-06! 1+16-,1! 2*&06&03! 6*! 6<-! 7;05(,-06())+! ,;)6&4*,2*0-06! 0(6;/-! *7! 5&77;1&*0?!

8*C->-/:! &6! <(1! .--0! 1<*C0! &0! 6<-! 2(16! 6<(6! 6<-! 7*/,;)(6&*0! 4(0! .-! /-5;4-5! 6*! 5-14/&.-! 1&03)-=

4*,2*0-06! 5&77;1&*0! &0! R-*6+2-!,(6-/&()1:! C&6<*;6! 4*06/(5&46&03! 6<-!,;)6&4*,2*0-06! 4*04-26! *7!

5&77;1&*0!UTV?!Q0!7(46:!->-0!C<-0!4*01&5-/&03!(!1&03)-=3(1!7);P!6</*;3<!(!R-*)&6-!*/!\FA!)(+-/:!C-!(/-!

6/-(6&03! (! ,;)6&4*,2*0-06! 1+16-,! 4*,2/&1-5! *7! 6<-! 5&77;1&03! 3(1! (05! 6<-! 4/+16())&0-! 2*/*;1!

,(6-/&()?!b-6:!6<-!\(PC-))=]6-7(0!!%+!&>!5-7&0-1!5&77;1&>-!7);P-1!.+!.()(04&03!7*/4-1!1*!6<(6!6<-!6*6()!

5&77;1&>-! 7);P! >(0&1<-1?! N! 7&P-5! (51*/.-06! 4(00*6! 1(6&17+! 6<-! 4*05&6&*0! 6*! .()(04-! 6<-! 7);P! *7! 6<-!

2-/,-(6&03! 4*,2*0-06?! X*01&5-/&03! >(4(06! (51*/26&*0! 1&6-1! (1! 5&77;1&03! 21-;5*=12-4&-1!

4&/4;,>-061!6<&1!&11;-?!'<-!4*04-26!&1!.(1-5!*0!6<-!/-()&R(6&*0!6<(6!C<-0->-/!(!,*)-4;)-![;,21:!(!

>(4(04+!,(D-1!(!4*;06-/![;,2?!'<-!(51*/26&*0!(6!>(4(04&-1!4(0!.-!4*01&5-/-5!(1!(!D&05!*7!7/&46&*0!

(3(&016! 6<-! ,*>-,-06! *7! 6<-! 5&77;1&03! 4*,2*0-06?! Sh;(6&*01! 7*/! 1&03)-=4*,2*0-06! 5&77;1&*0!

6</*;3<!2*/*;1!,(6-/&()1!&0!(44*/5!C&6<!6<-!>(4(04+=.(1-5!\(PC-))=]6-7(0!(22/*(4<!4(0!.-!7*;05!

&0!6<-!)&6-/(6;/-!UYV?!8*C->-/:!6<-+!(/-!,*16)+!;1-5!6*!6<-*/-6&4())+!4*//-)(6-!5&77;1&*0!4*-77&4&-061!

1;4<!(1!A&4D&(0!6/(012*/6!5&77;1&>&6+!(05!\(PC-))=]6-7(0!1;/7(4-!5&77;1&>&6+?!B/(46&4()!(22)&4(6&*01!*7!

1;4<! 1&,2)-! ,*5-)1! 6*! 5-14/&.-! 6<-! 2-/,-(6&*0! .-<(>&*/! *7! R-*)&6-=3;-16! 1+16-,1! (/-! 0*6! C-))!

-P2)*/-5?!'<;1:!&0!6<&1!16;5+:!C-!7*4;1-5!*0!6<-!1-2(/(6&*0!2/*2-/6&-1!*7!R-*)&6-!)(+-/1!(5*26&03!6<-!

(7*/-,-06&*0-5! 2<-0*,-0*)*3+?! Q0! 2(/6&4;)(/:! C-! 5->-)*2-5! 6C*!,*5-)1! 7*/! ->();(6&03! 6<-! 3(1!

1-)-46&>&6+! *7! 4/+16())&0-! 2*/*;1! ,(6-/&()1! ;05-/! 5&77-/-06! (11;,26&*01! 7*/! 6<-! 5&77;1&>&6+!

5-2-05-04+! *0! )*(5&03?! '<-! 5-/&>(6&*0! *7! 6<-! ,*5-)1! &1! 1<*C0! &0! 5-6(&)1! &0! ]-46&*0! T?M?!

N55&6&*0())+:! 6<-! (46&>(6-5! Z0;51-0!,*5-):! C<&4<! &1! 4*01&5-/-5! (1! 1;&6(.)-! 7*/! 2/-5&46&*0! *7! 6<-!

6/(012*/6! (05! 1-2(/(6&*0! 2/*2-/6&-1! *7! R-*)&6-1! (05! \FA1! C&6<! )(/3-/! 2*/-1! */{(05! (6! <&3<!

6-,2-/(6;/-:!&1!5&14;11-5?!

!

<?A"B6$'*46)"/%7"CDE)"

g-*)&6-1! (/-! 4/+16())&0-! &0*/3(0&4! H();,&0*1&)&4(6-L! ,(6-/&()1! C&6<! *2-0! ,&4/*2*/*;1! 16/;46;/-1?!

'<-&/! 7/(,-C*/D1!(/-!.(1-5!4*,,*0)+!*0!'FO! 6-6/(<-5/*01!C&6<!'!.-&03!(!1&)&4*0!*/!();,&0&;,!

(6*,?!'+2&4())+! 6<-! 4*,2*1&6&*0!*7! (! R-*)&6-! 4(0!.-! -P2/-11-5!C&6<! 6<-! 3-0-/()! 4<-,&4()! 7*/,;)(!

\?:%UHN)F9L?H]&F9L+V>89F:! C<-/-! \! &1! (! ,-6()! 4(6&*0:! 6<(6! 4*;06-/.()(04-1! 6<-! 4<(/3-! *7! 6<-!

7/(,-C*/D!C<-0!(0!N)"|=&*0!/-2)(4-1!(!]&O|=&*0:!(05!%!&1!6<-!>()-04-!*7!6<-!4(6&*0!UIV?!N))!N)!(05!]&!

(6*,1! (/-! 1;//*;05-5! .+! *P+3-0! (6*,1! &0! 6<-! 6-6/(<-5/*01! (05! (/-! 0*6! -P2*1-5! 6*! 6<-! 1;/7(4-?!

8-04-:!6<-!*P+3-0!(6*,1!(05!6<-!4(6&*01!7*/,!6<-!1;/7(4-?!E(6-/!&1!/-,*>-5!7/*,!6<-!16/;46;/-!.+!



!

! O"!

<-(6&03?!N);,&0&;,!/&4<!R-*)&6-1!H-?3?!R-*)&6-1!N!(05!eL!<(>-!]&{N)!/(6&*1!(22/*(4<&03!M:!.;6!()C(+1!

<&3<-/!6<(0!M?!'<&1!&1!-P2)(&0-5!.+!6<-!clC-016-&0m1!(>*&5(04-!/;)-!6<(6!2-/,&61!*0)+!]&=F=N)!(05!]&=

F=]&! )&0D(3-1?!N)=F=N)! )&0D(3-1!(/-!2/*>-0! 6*!.-! &016(.)-! U_V?!'<-! 4(6&*01! 6<(6!,(&06(&0! 16/;46;/()!

4<(/3-!.()(04-!(/-!0*6!2(/6!*7! 6<-! 7/(,-C*/D?!'<-+!(/-! )**1-)+!<-)5!(05! 6<-/-7*/-!-P4<(03-(.)-?!

B;/-!1&)&4(!1+06<-6&4!7*/,1!()1*!-P&16:!-?3?!5-4(5*5-4(1&)!"`!H@@"`L!(05!1&)&4()&6-=M?!'<-!(.1-04-!*7!

();,&0&;,!&,2)&-1!6<(6!6<-!0-6C*/D!&1!7/--!*7!-P6/(=7/(,-C*/D!4(6&*01?!

g-*)&6-1!4(0!.-!4)(11&7&-5!&0!3/*;21!(44*/5&03!6*!6<-!0;,.-/!*7!*P+3-0!(6*,1!6<(6!7*/,!(!2*/-!UMJV?!

]*5()&6-! H]F@L! &1! 4<(/(46-/&1-5! .+! -P6/(=1,())! 2*/-! 7/(,-C*/D! C&6<! (2-/6;/-1! *7! T=,-,.-/-5!

*P+3-0!/&031?!]*5()&6-!4(3-1!(/-!4*016/;46&>-!./&4D1!*7!,*16!*7!6<-!R-*)&6-1!(05!]F@!&1!()1*!;1-5!7*/!

7(./&4(6&*0!*7!,-,./(0-1!UMMV?!],())!2*/-!R-*)&6-1!2*11-11!I=*P+3-0=/&03!*2-0&031:!-?3?!X8N:!c'N:!

@@`! UM9V?! Q06-/,-5&(6-! 2*/-! R-*)&6-1:! 1;4<! (1!\AQ! (05!\Sc:! <(>-! MJ=*P+3-0! (6*,1! (/*;05! -(4<!

2*/-! *2-0&03?! '<-! R-*)&6-1!C&6<!M9=*P+3-0=/&031! (/-!5-7&0-5! (1! )(/3-!2*/-! 7/(,-C*/D1:! -?3?! AN^:!

\F`?! SP6/(=)(/3-! 6*2*)*3&-1! <(>-! 2*/-1! 5-)&,&6-5! .+! MO! */! ,*/-! *P+3-0! (6*,1! H-?3?! N)BFO=IL?!

g-*)&6-!,(6-/&()1! (/-! ;1-5! (1! 2*C5-/1:! 6<&0! 7&),1!*/!,-,./(0-1! (05! 7&05! >(/&*;1! (22)&4(6&*01! &0!

4(6()+1&1:! 1*/26&*0:! &*0! -P4<(03-! (05! 1-2(/(6&*0! 2/*4-11-1! 5;-! 6*! 6<-&/! 4(2(.&)&6+! 7*/! ,*)-4;)(/!

/-4*30&6&*0! (6! 0(0*14()-! UM"V?! \-,./(0-1! -,2)*+&03! 6<-1-! ,(6-/&()1! (/-! 4<-,&4())+! (05!

,-4<(0&4())+!/*.;16!(05!4(0!.-!;1-5!*>-/!(!C&5-!/(03-!*7!*2-/(6&*0!4*05&6&*01!UMOV?!Q0!,(0+!)&3<6!

3(1! 1-2(/(6&*01! 6<-+! *;62-/7*/,! 2*)+,-/&4! ,-,./(0-1! &0! 6-/,1! *7! 1-)-46&>&6+! (05! 2-/,-(04-?!

'<-/-7*/-!,(0+!/-1-(/4<!-77*/61!(/-!5->*6-5!6*!5->-)*2!(05!(0()+1-!R-*)&6-!,-,./(0-1!UM#V?!

F0-!*7!6<-!-P6-01&>-)+!16;5&-5!();,&0*1&)&4(6-1!&1!R-*)&6-!N:!C<&4<!&1!()1*!0(,-5!c&05-!6+2-!N?!Q6!&1!

(../->&(6-5! (1! c'N! (76-/! 6<-! 6</--=)-66-/! 4*5-1! -16(.)&1<-5! .+! 6<-! Q^BNX!X*,,&11&*0! *0! g-*)&6-!

%*,-04)(6;/-?!'<-!6</--=5&,-01&*0()!c'N=6+2-!7/(,-C*/D!4*01&161!*7!1*5()&6-!4(3-1!(//(03-5!&0!(!

4;.&4!,(00-/:! /-1;)6&03! &0! I=*P+3-0=/&03! 2*/-! *2-0&031:! (1! &));16/(6-5! &0! A&3;/-! MJ?! '<-! 1*5()&6-!

4(3-1!(/-!)&0D-5!.-6C--0!-(4<!*6<-/!6</*;3<!5*;.)-!O!*P+3-0=/&031?!'<-!]&{N)!(6*,&4!/(6&*!*7!6<-!

7/(,-C*/D!&1!;1;())+!-h;()!6*!M!.;6!4(0!.-!()1*!<&3<-/!6<(0!M?!

! !



!

! OO!

!

!

E*-(.6" @FG" ]4<-,(6&4! /-2/-1-06(6&*0! *7! (L! (! c'N! ;0&6! 4-))}! .L! (! I=*P+3-0=/&03! 7*/,&03! 6<-! 2*/-!

-06/(04-!*7!c'N?!17!).+#8/'7#UMTV?!

'<-!-P4<(03-(.)-!4(6&*01!&0!c'N:!C<&4<!1-/>-!6*!*771-6!6<-!HN)F9Lf!3/*;21:!(/-!6<-!(51*/26&*0!1&6-1!

7*/!3(1!,*)-4;)-1?!'<-+!1&6!0-(/!6<-!4-06/-1!*7!6<-!T=,-,.-/-5!*P+3-0!/&03!*7!6<-!1*5()&6-!.;&)5&03!

.)*4D!(05!())!*7!6<-,!(/-!(44-11&.)-!6*!3(1!,*)-4;)-1?!c'N!&1!D0*C0!&0!7-C!5&77-/-06!7*/,1!(44*/5&03!

6*!6+2-!*7!-P6/(=7/(,-C*/D!4(6&*01!&0!(!;0&6!4-))!(05!6<-!/-12-46&>-!5&(,-6-/!*7!6<-!2*/-1?!'<-!,*16!

4*,,*0!/-2/-1-06(6&>-1!(/-!"N! H6<-!2*6(11&;,! 7*/,!Z=c'N!C&6<!0*,&0()!5&(,-6-/!*7!"?J!zL:!ON!

H6<-!1*5&;,!7*/,!%(=c'N!C&6<!2*/-!5&(,-6-/!*7!"?_!z:!/-2*/6-5!;1;())+!C&6<!&61!0*,&0()!5&(,-6-/!

*7!O!zL!(05!#N!H6<-!4()4&;,!7*/,!X(=c'N!C&6<!,-(1;/-5!2*/-!1&R-!*7!O?"!z!(05!0*,&0()!5&(,-6-/!

-h;()! 6*!#!zL! UIV?!]6/;46;/()!2/*2-/6&-1!*7! 6<-1-!,*)-4;)(/!1&->-1!(/-!1;,,(/&R-5! &0!'(.)-!I?!'<-!

*0)+! 4*,,-/4&()&1-5!,-,./(0-! 6+2-! &1! %(=c'N! H*/! 1<*/6)+! %(NL! C&6<! 6<-! 7&/16! 4*,,-/4&()! ;0&6!

/-()&1-5!*0!6<-!,(/D-6!&0!M___!.+!\&61;&!S03&0--/&03!j!]<&2.;&)5&03!X*?!c65!UMYV?!a-&03!0&6/*3-0=

1-)-46&>-:! &0!4*06/(16!6*!6<-!4<&-7)+!*P+3-0=1-)-46&>-!2*)+,-/&4!(05!4(/.*0!,-,./(0-1!UMIV:!c&05-!

6+2-!N! R-*)&6-1! (/-!*7! &06-/-16! 7*/!2/*5;46&*0!*7!*P+3-0=-0/&4<-5!(&/?!`-2*/6-5)+!%(N!<(1!(!3/-(6!

2*6-06&()!()1*!7*/!/-,*>()!*7!89F!7/*,!A&14<-/='/*214<!2/*5;46!16/-(,1!4*06(&0&03!XF:!89!(05!X8O!

&0!*/5-/!6*!&0<&.&6!6<-!*P&5(6&*0!H4(;1-5!.+!C(6-/L!*7!6<-!4(6()+16!(05!6*!2/*,*6-!6<-!/-(46&*0!/(6-?!

];4<! )&3<6! 3(1! 1-2(/(6&*01! (/-! 3*>-/0-5! .+! 6<-! &06-/(46&*0! *7! 3(1! ,*)-4;)-1! C&6<! 6<-! 4<(/3-=

4*,2-01(6&03!4(6&*01?!8*C->-/:! 6<-!*0)+!/-()&R-5! &05;16/&()!(22)&4(6&*0!*7!c'N!,-,./(0-1! &1! 7*/!

*/3(0&41!5-<+5/(6&*0?!N!7-C!+-(/1!(3*:!Q'p=9_:!(!2;/-!1&)&4(!7*/,!H*/!1*,-6&,-1!3-/,(0*1&)&4(6-L!*7!

R-*)&6-!N:!C(1!5&14*>-/-5!UM_V?!

!

a) b) 



!

! O#!

=/,'6"HG"%*,-04)(6;/-!(05!16/;46;/()!2/*2-/6&-1!*7!6<-!,*16!4*,,*0!c&05-!6+2-!N!R-*)&6-1?!

'+2-! "N! ON! #N!

F6<-/!0(,-1! ZN:!Z=c'N! %(N:!%(=c'N! X(N:!X(=c'N!

X<-,&4()!7*/,;)(~! ZY?9%(O?IUHN)F9LM9H]&F9LM9V! %(M9UHN)F9LM9H]&F9LM9V! X(O?#%("UHN)F9LM9H]&F9LM9V!

X<(00-)!1+16-,! "=5&,-01&*0()!

^0&6!4-))! X;.&4!H12(4-!3/*;2!A,="4L!

%*,&0()!2*/-!1&R-!

UzV!
"! O! #!

\-(1;/-5!2*/-!1&R-!

UzV!!
"?"!UIV! "?_!UIV!f!O?M!UMTV! O?"!UIV!

~'<-!4<-,&4()!7*/,;)(!&1!1<*C0!(1!/-2*/6-5!&0!`-7?!U9JV!C&6<*;6!6<-!C(6-/!4*06-06?!

N0*6<-/! C-))=D0*C0! R-*)&6-! 16/;46;/-! &1! 7(;[(1&6-! HAN^L:! 1<*C0! &0! A&3;/-! MM?! E&6<! 6<-! M9=

,-,.-/-5!/&03!2*/-!*2-0&031:!AN^=6+2-!R-*)&6-1!.-)*03!6*!6<-!)(/3-!2*/-!7/(,-C*/D1?!@-2-05&03!

*0! 6<-! ]&{N)! /(6&*:! 1+06<-6&4! 7(;[(1&6-=6+2-! R-*)&6-1! (/-! 5&>&5-5! &06*! 6C*! 4)(11-1! f! e! (05! b?! '<-!

1&)&4*0=6*=();,&0&;,!(6*,&4!/(6&*!&0!e!&1!.-6C--0!M!(05!M?#:!C<&)-!&0!b!&6!&1!.-6C--0!M?#!(05!"!U9MV?!

g-*)&6-!e!&1!4())-5!)*C=1&)&4(!e!Hc]eL!C<-0!6<&1!/(6&*!&1!M?!

!

E*-(.6"@@G"]4<-,(6&4!/-2/-1-06(6&*0!*7!(L!(!AN^!;0&6!4-))}!.L!(!M9!*P+3-0=/&03!7*/,&03!6<-!2*/-!*7!

AN^?!17!).+#8/'7#UMTV?"

a) b) 



!

! OT!

N1!&0!6<-!4(1-!*7!R-*)&6-!N:!6<-!-P6/(=7/(,-C*/D!4(6&*01!4*,2-01(6&03!6<-!4<(/3-!7*/!-(4<!N)!(6*,!

(/-!4*,,*0)+!,*0*>()-06!H-?3?!Z|:!%(|:!c&|L!*/!5&>()-06!H1;4<!(1!X(9|:!\39|:!a(9|L:!C<-/-!6<-!>()-04-!

5-6-/,&0-1! 6<-&/! 0;,.-/?! '<-! 7*/,;)(! *7! (! 6+2&4()!%(e!;0&6! 4-))! &1!%(ITUHN)F9LITH]&F9LMJTV:! (05! *7!

X(e! &6! &1! X(OJ%(TUHN)F9LITH]&F9LMJTV! U99V?! Q0! 4*06/(16! 6*! c'N:! &0! AN^! 0*6! ())! 4(6&*01! (/-! (44-11&.)-!

(51*/26&*0!1&6-1?!X(6&*01! &0!1;2-/4(3-1! H(6!1&6-1! QQ!(05! QQQL!(/-!(44-11&.)-! 7*/!3(1!,*)-4;)-1:!C<&)-!

6<-1-!(6!2*1&6&*01!&0!<-P(3*0()!2/&1,1!(05!4;.**46(<-5/*01!H1&6-1!Q:!Qm!(05!QQmL!(/-!4*01&5-/-5!6*!.-!

&0(44-11&.)-!U9"V?!]&6-1!Q!HQmL:! QQ!HQQmL!(05!QQQ!(/-!&05&4(6-5!&0!A&3;/-!M9?!Q6! &1!/-2*/6-5!6<(6!C<-0!6<-!

4*06-06!*7!1*5&;,!&*01!&0!AN^!R-*)&6-!&1!)*C:!())!4(6&*01!(/-!)*4(6-5!&0!<&55-0!1&6-1:!+&-)5&03!(!>-/+!

)*C!(51*/26&*0!(77&0&6+!U9OV?!'<-/-7*/-!<&3<!();,&0&;,!4*06-06:!(05!6<;1!<&3<-/!4(6&*0!0;,.-/!(05!

4<(/3-! 5-01&6+:! &1! 5-1&/-5! 7*/! -0<(04-5! (51*/26&*0! 1-)-46&>&6+?! F0! 6<-! 4*06/(/+:! 16/;46;/-1! C&6<!

<&3<-/!]&{N)!/(6&*!(/-!2/*>-0!6*!.-!,*/-!16(.)-!&0!<&3<!6-,2-/(6;/-1!(05!6*!4<-,&4()!)-(4<&03?!'<-!

(44-11!C&05*C!5&(,-6-/1! ()1*!5-2-05!*0! 6<-! -P4<(03-(.)-! &*01! (05! 7*/!%(e! 6<-! (2-/6;/-!*7! 6<-!

)(/3-16!4<(00-)1!&1!(22/*P&,(6-)+!Y?O!z:!(05!7*/!X(e!6<&1!>();-!&1!&04/-(1-5!6*!MJ!z!U9#V?!

!

!

E*-(.6"@AG"B*1&6&*01!*7!6<-!2*6-06&()!4<(/3-=4*,2-01(6&03!4(6&*01!&0!(!AN^!1;2-/4(3-?!17!).#8/'7#

@2A#B6-!U9TV?!

F76-0! 4*01&5-/-5! (1! 1&,&)(/! */! 4*,2)-,-06(/+! 6*! R-*)&6-1! (/-! 6<-! ,-6()=*/3(0&4! 7/(,-C*/D!

,(6-/&()1?! '<-+! 2*11-11! <+./&5! 2*/*;1! 16/;46;/-1! C&6<! */3(0&4! 2(/6:! 0(,-)+! */3(0&4! )&0D-/1:!

4**/5&0(6&03!6<-!,-6()!&*01?!\FA1!(66/(46-5!(!3/-(6!5-()!*7!(66-06&*0!&0!6<-!)(16!+-(/1!5;-!6*!6<-&/!

>-/+! <&3<! 12-4&7&4! 1;/7(4-! (/-(1! (05! 6;0-(.)-! 2*/-! 1&R-1! U9YV?! g-*)&6&4! &,&5(R*)(6-! 7/(,-C*/D1!

HgQA1L! (/-! (! 1;.3/*;2! *7!\FA1?! '<-!,(6-/&()1! *7! 6<&1! 4)(11! 4*01&16! *7! 6-6/(<-5/()! 4);16-/1! *7!\%O!

C&6<!\!v!X*:!X;:!g0:!-64?:!)&0D-5!.+!1&,2)-!&,&5(R*)(6-!)&3(051!U9IV?!!



!

! OY!

@;-! 6*! 6<-! -P4-26&*0())+! <&3<! 6<-/,():! 4<-,&4()! (05!,*&16;/-! 16(.&)&6+:! gQA=I! &1! *0-! *7! 6<-!,*16!

-P6-01&>-)+! 16;5&-5!,(6-/&()1! 7/*,! 6<&1! 1;.3/*;2! U9_V?! Q61! 4<-,&4()! 7*/,;)(! &1!XI8M9%Og0!.;6! 6<-!

0*6(6&*0! g0H\-Q\L9:! C<-/-! \-Q\! 16(051! 7*/! ,-6<+)&,&5(R*)(6-:! &1! 4*,,*0?! '<-! 2*/-! )&,&6&03!

5&(,-6-/!*7!gQA=I!&1!"?O!z:!C<&4<!&1!7*/!-P(,2)-!)-11!6<(0!6<-!D&0-6&4!5&(,-6-/!*7!X8O:!.;6!*C0&03!6*!

6<-!7/(,-C*/Dm1!7)-P&.&)&6+!U"JV:!6<-!C&05*C!*7!6<-!7/(,-C*/D!())*C1!X8O!6*!5&77;1-!&06*!6<-!2*/-1:!

()*03!C&6<!XF9!(05!%9?!

a*6<! 4)(11-1! *7! 4/+16())&0-! ,(6-/&()1! 5&14;11-5! <-/-:! R-*)&6-1! (05! \FA1:! (/-! (.)-! 6*! 1-2(/(6-!

,*)-4;)-1! .+! 6<-! -77-46! *7! 4*,2-6&6&>-! (51*/26&*0:! 5&77-/-04-1! &0! 5&77;1&*0! D&0-6&41! (05{*/!

,*)-4;)(/! 1&->&03! U"MV?! '<;1:! ;05-/16(05&03! 6<-! 1-2(/(6&*0! ,-4<(0&1,! *7! 1;4<! ,-,./(0-!

,(6-/&()1!&1!0*6!(!6/&>&()!,(66-/?!

!

<?I"#/0/,*'*4*6)"/%7"'*9*4/4*$%)"$:"0.67*&4*86"9$76')"

Q6!&1!0-4-11(/+!6*!/-,(/D!6<(6!6<-!<-/-6*=2/*2*1-5!,*5-)1!(/-!1;&6-5!6*!2/*>&5-!&07*/,(6&*0!*0!6<-!

&5-()!1-2(/(6&*0!.-<(>&*;/!*7!4/+16())&0-!2*/*;1!,(6-/&()1!;1-5!7*/!3(1!1-)-46&>-!,-,./(0-1?!]&04-!

1&03)-=3(1!5(6(! &02;61!(/-!;6&)&R-5:!4*,2-6&6&*0()!2-/,-(6&*0!*7!,*)-4;)-1!C<-0! &0!,&P6;/-! &1!0*6!

6(D-0! &06*! (44*;06?! \&P6;/-! 1-)-46&>&6&-1! *76-0! 5&77-/! 1&30&7&4(06)+! 7/*,! 6<-! &5-()! >();-1! (05!

&,2)&4(6&*01!7*/!6<-!6/(012*/6!,-4<(0&1,!(05!7*/!6<-!3(1=3(1!(05!3(1=(51*/.-06!&06-/(46&*01!4(0!.-!

-P6/(46-5! 7/*,! 6<-! 5->&(6&*0?! A*/! -P(,2)-:! (! XF9! ,*)-4;)-! <(1! (! )(/3-/!,*)-4;)(/! 5&(,-6-/! (05!

,*)-4;)(/!C-&3<6! 4*,2(/-5! 6*!%9?! '<-!Z0;51-0! 1-2(/(6&*0! 7(46*/! 7*/! XF9! >-/1;1!%9! -h;()1! J?YI?!

8*C->-/:!/->-/1-5!XF9{%9!1-)-46&>&6&-1!(/-!/-2*/6-5!7*/!(!/(03-!*7!4/+16())&0-!2*/*;1!,(6-/&()1!H(1!

@@`!U"9V:!c'N!U"9V:!AN^!U"":"O:"#V:!gQA=I!U"T:"YV!(05!]Q\=M!U9YV:!6*!)&16!1*,-!*7!6<-,L!C&6<!<&3<-/!

,&P6;/-!1-)-46&>&6+!>();-1!4*,2(/-5!6*!6<-!&5-()!1-)-46&>&6&-1?!'<&1!&05&4(6-1!2/-7-/-06&()!(51*/26&*0!

*7!XF9!(05!/-5;4-5!5&77;1&*0!*7!%9:!&?-?!%9!D&0-6&41!(/-!1)*C-5!5*C0!&0!6<-!2/-1-04-!*7!XF9?!

\*/-*>-/:!6<-!-P2-/&,-06()!/-1;)61!*.6(&0-5!C&6<!,-,./(0-1!,(5-!*7!(!3&>-0!,(6-/&()!5-2-05!*0!

6<-! 1+06<-1&1! 2/*4-11-1! (05! ,-(1;/&03! 6-4<0&h;-1{4*05&6&*01?! N! 1&,2)-! -P(,2)-! &1! %(N! R-*)&6-!

;1-5! (1!,-,./(0-!,(6-/&()?!@&77-/-06! 1+06<-1&1!,-6<*5! (22)&-5! 6*!2/-2(/-!%(N!,-,./(0-1! 4(0!

)-(5!6*!89!2-/,-(04-!>();-1!&0!(!C&5-!/(03-:!-?3?!7/*,!J?TO!�!MJ=I!U"IV!6*!9M"!�!MJ=I!,*)!,=9!1=M!B(=M!

U"_V?!8*C->-/:!6<-!89{%9!1-2(/(6&*0!7(46*/1!/-2*/6-5!&0!6<-1-!6C*!4(1-1!(/-!O?T!7*/!6<-!7*/,-/!(05!

#?T! 7*/! 6<-! )(66-/:! &05&4(6&03! 6<(6! ,(6-/&()! 1-)-46&>&6+! &1! 4*,2(/(.)-?! N05! C<&)-! 6<-1-! 1-)-46&>&6+!

>();-1! (3/--! /(6<-/! C-)):! &6! &1! 0*6! ;04*,,*0! 7*/! 14&-06&7&4! 5*4;,-061! 6*! 4)(&,! 6<(6!,-,./(0-1!

.(1-5!*0!6<-!1(,-!4*/-!,(6-/&()!-P<&.&6!1-)-46&>&6&-1!C&6<&0!(!C&5-!,(/3&0?!'<-1-!5&77-/-04-1!(/-!(0!

&05&4(6&*0!7*/!6<-!3/-(6!/-1-(/4<!-77*/61!6*C(/51!5->-)*2,-06!*7!.-66-/!2-/7*/,&03:!/-2/*5;4&.)-:!

5-7-46=7/--!,(6-/&()1!UOJV?!Q0!6<&1!7/(,-:!6<-*/-6&4()!1-)-46&>&6+!>();-1!1-6!(!0--5-5!.-04<,(/D!6<(6!

4(0! 2/*>&5-! 3;&5-)&0-1! 7*/! 5-1&30! (05! *26&,&1(6&*0! *7! 4/+16())&0-! 2*/*;1! ,-,./(0-! ,(6-/&()1:!

&04);5&03! 1-)-46&*0! *7! 7&))-/! ,(6-/&()1! 7*/! \\\1?! Q0! (0+! 4(1-:! h;(06&6(6&>-! ,*5-))&03! *7! 6<-!

1-)-46&>&6+!*7!,-,./(0-1!/-h;&/-1!,(0+!7(46*/1!6*!.-!6(D-0!&06*!(44*;06!(05!*76-0!-(4<!,-,./(0-!



!

! OI!

4*07&3;/(6&*0! ,;16! .-! &0>-16&3(6-5! 1-2(/(6-)+:! -?3?! &6! &1! (! 5&77&4;)6! 6(1D! C&6<! <(/5! 6*! &,2*11&.)-!

6/(017-/(.&)&6+!6*!*6<-/!4(1-1?!

!

J"C641$7$'$-2"

J?@"C$76'"7686'$096%4"

'<-!6/(012*/6!-h;(6&*0!5-14/&.&03!6<-!7);P!*7!4*,2*0-061!6</*;3<!(!,(6-/&()!>(/+!&0!/-12-46!*7!6<-!

5&77;1&*0!,-4<(0&1,:!C<&4<!&0!6;/0:!&0!6<-!4(1-!*7!2*/*;1!,-5&(:!5-2-051!*0!6<-!/(6&*!.-6C--0!6<-!

1&R-! *7! 6<-! )&,&6&03! 2*/-1! (05! 6<-!,*)-4;)(/! 5&(,-6-/?! g-*)&6-1! (05!\FA1! .-)*03! 6*! 6<-! 3/*;2! *7!

4/+16())&0-! 2*/*;1! ,(6-/&()1! C&6<! 5&77;1&*0! ,-4<(0&1,! ,(&0)+! 5*,&0(6-5! .+! 1;/7(4-! 5&77;1&*0:!

5-14/&.-5!.+!6<-!\(PC-))=]6-7(0!,*5-)!(05!&0!1*,-!4(1-1!H<&3<!6-,2-/(6;/-:!)(/3-!2*/-!,*)-4;)(/!

1&->-!(05!1,())!0*02*)(/!3(1!,*)-4;)-1L!.+!3(1!6/(01)(6&*0()!5&77;1&*0!(05!&61!-h;&>()-06!(46&>(6-5!

Z0;51-0!,*5-):!(1!;05-/)&0-5!&0!]-46&*0!#?M?!

N44*/5&03! 6*! 6<-! \]! ,*5-)! (1! 5->-)*2-5! 7*/! 5&77;1&*0! &0! R-*)&6-=3;-16! 1+16-,1:! 6<-! 7);P! *7! (!

4*,2*0-06!$!6</*;3<!6<-!,-,./(0-!2-/!;0&6!4/*11=1-46&*0()!(/-(!&1!5-7&0-5!(1!UOMVG!

!!"!! ! !!!!!"#!!!!"!!
!!!!

!"
!!! !! HT?ML!

Q0!6<&1!-h;(6&*0!C!&1!6<-!.;)D!5-01&6+!*7!6<-!,(6-/&()!(05!DE2F$!&1!6<-!1&03)-=4*,2*0-06!\(P-))=]6-7(0!

5&77;1&>&6+!6<(6!/-7)-461!&06-/(46&*01!.-6C--0!6<-!(51*/.-5!12-4&-1!(05!6<-!>(4(04+!(51*/26&*0!1&6-1!

H&0! 7(46! &7! (! ,*)-4;)-! [;,21! (! >(4(04+! ,(D-1! (! 4*;06-/[;,2L?# G! &1! 6<-! 7/(46&*0()! *44;2(04+!

H)*(5&03L:!5-7&0-5!(1!G! v!H{H+!&! y!M:!C<-/-!H! &1! 6<-!0;,.-/!*7! (51*/.-5!,*)-4;)-1!(05!H+!&F$! &1! 6<-!

,(P&,;,! 1*/26&*0! 4(2(4&6+! *7! 4*,2*0-06! $! H1(6;/(6&*0! )&,&6L?! '<-! 3/(5&-06! *7! 6<-! 4<-,&4()!

2*6-06&()!*>-/!6<-!6<&4D0-11!*7!6<-!1&->&03!,(6-/&():!!I$:!5&>&5-5!6*!6<-!;0&>-/1()!3(1!4*016(06!@!(05!

6<-!6-,2-/(6;/-!':!4(0!.-!-P2/-11-5!(1G!

!

!"
!!! ! !

!

!!!!

!!!!!! !! HT?9L!

C<-/-!�!&1!(!6<-/,*5+0(,&4!4*//-46&*0!7(46*/!6<(6!4*0>-/61!6<-!4<-,&4()!2*6-06&()!3/(5&-06!&06*!(!

3/(5&-06! *7! 6<-! *44;2(04+?! a+! &01-/6&*0! *7! Sh?! HT?9L! &06*! Sh?! HT?ML:! 6<-! 7*))*C&03! -P2/-11&*0! &1!

*.6(&0-5! 7*/! (! ,*0*=5&,-01&*0()! 1+16-,! H6<-! 5&77-/-06&()! *2-/(6*/! &1! 6/(017*/,-5! &06*! (! 1&03)-!

5-/&>(6&>-LG!

!!"!! ! !!!!!"#!!!!"!!!
!!!!!

!"
!! HT?"L!

C&6<!6<-!6<-/,*5+0(,&4!4*//-46&*0!5-7&0-5!(1G!

! ! !!!!

!"#!!!!

!!!!!

!! HT?OL!



!

! O_!

'C*! 4*,,*0! (22/*(4<-1! (/-! /-2*/6-5! &0! 6<-! )&6-/(6;/-! 7*/! 6<-! )*(5&03! 5-2-05-04+! *7! 1&03)-=

4*,2*0-06! 5&77;1&*0! &0! R-*)&6-1! UMV?! '<-! 7&/16! *0-! &1! 7*/! 4*04-06/(6&*0=&05-2-05-06! 5&77;1&>&6+!

U9:#:O9V?! '<&1! (11;,26&*0! &1! /-2*/6-5)+! 6/;-! 7*/! 3(1=(51*/.-06! 1+16-,1! C&6<! /-)(6&>-)+! C-(D!

4*07&0-,-06! UTV?!'<-! 1-4*05!(22/*(4<!4*//-)(6-1! 6<-!5&77;1&*0! /(6-!*7!,*)-4;)-1! 7/*,!1&6-! 6*! 1&6-!

C&6<&0! 6<-! 7/(,-C*/D!C&6<! 6<-! 2/*.(.&)&6+! 6*! 7&05! (! >(4(06! 1&6-! 7*/! (! [;,2! UM:9V?! A*))*C&03! 6<&1!

(22/*(4<:!5&77-/-06!/-)(6&*01<&21!7*/!4*//-46&03!6<-!5&77;1&*0!4*-77&4&-06:!DE2F$:!7*/!&61!5-2-05-04+!*0!

6<-!)*(5&03:!<(>-!.--0!2/*2*1-5!UO"V?!F0-!*7!6<-1-!&1!3&>-0!.+!DE2;G=#J#DE2#;K=;L#−#G=:!C&6<!DE2#;K=!

.-&03!6<-!5&77;1&*0!4*-77&4&-06!(6!R-/*!)*(5&03!*/!1-)7=5&77;1&>&6+?!

A&/16)+:! C-! 6(D-! &06*! 4*01&5-/(6&*0! 6<-! (11;,26&*0! 6<(6! 6<-! 1&03)-=4*,2*0-06! \(PC-))=]6-7(0!

5&77;1&>&6+!&1!&05-2-05-06!*0!6<-!)*(5&03G!

!!"!! ! ! !!!! !! HT?#L!

Q0! 6<&1!4(1-:!*0-!4(0!()1*!C/&6-!DE2;G=#J#DE2#;K=?! Q06-3/(6&*0!*7!Sh?! HT?"L! &1!2-/7*/,-5!.-6C--0!6<-!

7--5!H?!v!JL!(05!6<-!2-/,-(6-!1&5-!H?!v!cL!*7!6<-!(51*/.-06!H1--!()1*!A&3;/-!a!M!&0!N22-05&P!aLG!

!!"!!

!"

!

!

! !!!!!"#!!!!"!!!!! !!!!!! !

!!

!!

! HT?TL!

'<-0:! (!,*5-)! 6<(6! 5-14/&.-1! 6<-! /-)(6&*01<&2! .-6C--0! 6<-! *44;2(04+! (05! 6<-! 2/-11;/-! 7*/! 2;/-!

4*,2*0-061! &1! -,2)*+-5?! '<-! (22)&4(.&)&6+! (05! )&,&6(6&*01! *7! 6<-! c(03,;&/&(0! 5-14/&26&*0! *7!

(51*/26&*0!&0!R-*)&6-!<(>-!.--0!5&14;11-5!&0!6<-!2(16!(05!()6<*;3<!,(0+!(;6<*/1!2/*2*1-!5&77-/-06!

&1*6<-/,! -h;(6&*01! 1;4<! (1! '*6<:! A/-;05)&4<:! c(03,;&/=A/-;05)&4<:! ^0&)(0:! `(5D-=B/(;10&6R:!

\(6<-C1=E-.-/:! $*),-/! (05! 1*! *0! UOOV:! 6<-! c(03,;&/=6+2-! &1*6<-/,! &1! 7/-h;-06)+! (5*26-5! &0!

(51*/26&*0! 16;5&-1! 5;-! 6*! &61! 1&,2)&4&6+! (05! 6<-/,*5+0(,&4! 4*01&16-04+! U#V?! '<-! ;1-! *7! 6<-!

c(03,;&/!&1*6<-/,!&,2)&-1!6<(6!6<-!2-/,-(06!4*04-06/(6&*01!(6!6<-!7--5!(05!6<-!2-/,-(6-!1&5-!(/-!

4)*1-!6*!-h;&)&./&;,?!`-2*/6-5)+:!,*/-!4*,2)&4(6-5!(51*/26&*0!,*5-)1!0*6!*0)+!/-h;&/-!->();(6&*0!

*7!,*/-!2(/(,-6-/1!.;6!()1*!&,2)+!(!<&3<-/!;04-/6(&06+!*7!6<-!5-6-/,&0-5!2(/(,-6-/!>();-1!UO#V?!

];.16&6;6&*0!*7!6<-!-P2/-11&*0!7*/!6<-!6<-/,*5+0(,&4!4*//-46&*0!7(46*/:!�!HSh?!HT?OLL:!&0!6<-!&06-3/()!

HSh?!HT?TLL:!+&-)51G!

!!"!! ! !!
!

!
!!"#!!!!"!!!!! !!!!

!"#!!!!

!!!!!

!!!!! !

!!

!!

! HT?YL!

c(03,;&/=6+2-! &1*6<-/,! &1! ;1-5! 6*! 6/(017*/,! 7;/6<-/! 6<-! 7;046&*0! ;05-/! 6<-! &06-3/()?! '<-! C-))=

D0*C0!/-)(6&*01<&2!6<(6!5-14/&.-1!c(03,;&/!,*0*)(+-/!(51*/26&*0!&1G!

!!

!!"#!!
! !!!! !

!!!!!!

! ! !!!!!!

!! HT?IL!

8-/-!"$! &1! 6<-!(51*/26&*0!-h;&)&./&;,!4*016(06?! Q6! &05&4(6-1! 6<-!(51*/26&*0! 16/-036<!*7! (!,*)-4;)-!

*06*!(!1;/7(4-!UOTV?!]&,2)-!6/(017*/,(6&*0!6*!-P2/-11!6<-!2/-11;/-!(1!7;046&*0!*7!G!/-1;)61!&0G!



!

! #J!

!!!! !
!!!!

! ! !!!!

!
!

!!

! HT?_L!

]&04-!&0!Sh?!HT?YL!6<-!5&77-/-06&()!*7!6<-!)*3(/&6<,!*7!2/-11;/-!&1!0--5-5:!(76-/!1&,2)-!()3-./(:!�*%M$FN!

&1!-P2/-11-5G!

!"!!!! ! !"!!!! ! !" ! ! !!!! ! !"!! ! !"#!!!! !
!

!!!! ! ! !!!!

!!!!! !! HT?MJL!

`-2)(4&03!6<-!-P2/-11&*0!7*/!�*%M$FN!&0!Sh?!HT?YL:!3&>-1G!

!!"!! ! !!
!

!
!!"#!!!!"!!!!! !!!!

!

!!!! ! ! !!!!

!!!!!

!!!!!

!!!!! !

!!

!!

! HT?MML!

Q0!6<-!0-P6!1-/&-1!*7!-h;(6&*01!HT?M9!f!T?MOL:!Sh?!HT?MML!&1!6/(017*/,-5!.+!4/*11&03!*77!6<-!&6-,1!6<(6!

(/-!/-2-(6-5!&0!6<-!0;,-/(6*/!(05!5-0*,&0(6*/!(05!&06-3/(6&03!&0!6<-!&06-/>()!UG4F#GMVG!

!!"!! ! !
!

!
!!"#!!!!"!!!!! !

!

! ! !!!!

!!!!!

!!

!!

!! HT?M9L!

!

!!"!! ! !
!

!
!!"#!!!!"!!!!! !"!!! ! !!!!!

!!

!!
!! HT?M"L!

!

!!"!! ! !
!

!
!!"#!!!!"!!!!!!"

! ! !!!!

! ! !!!!

!! HT?MOL!

SP2/-11&03!6<-!)*(5&03!7/*,!6<-!c(03,;&/=6+2-!&1*6<-/,!HSh?!HT?ILL!+&-)51G!

!!"!! ! !
!

!
!!"#!!!!"!!!!!!"

! !
!!!!!!

! ! !!!!!!

! !
!!!!!!

! ! !!!!!!

!! HT?M#L!

C<&4<!7&0())+!3&>-1G!

!!"!! ! !
!

!
!!"#!!!!"!!!!!!"

! ! !!!!!!

! ! !!!!!!

!! HT?MTL!

'<-! &5-()! 3(1! 1-2(/(6&*0! 7(46*/! HOPL:! ()1*! 4())-5! 2-/,1-)-46&>&6+:! &1! 5-7&0-5! (1! /(6&*! *7! 1&03)-=

4*,2*0-06!2-/,-(04-1!(11;,&03!-h;()!4*05&6&*01!7*/!6<-!3(1!7);P-1G!

!!!!
!

! !
!!

!!

!! HT?MYL!

'<-!2-/,-(04-!*7!(!3(1!&1!5-7&0-5!(1!6<-!1&03)-=4*,2*0-06!7);P!5&>&5-5!6*!6<-!2/-11;/-!5&77-/-04-!

.-6C--0!7--5!(05!2-/,-(6-!1&5-G!

!! ! !
!!

!!!

!! HT?MIL!



!

! #M!

Q01-/6&*0! *7! 6<-! 6/(012*/6! -h;(6&*0! 5-/&>-5! (.*>-! HSh?! HT?MTLL! &06*! 6<-! -P2/-11&*0! 7*/! 6<-! &5-()!

1-)-46&>&6+:!&?-?!Sh?!HT?MYL:!+&-)51G!

!!!!
!

! !
!!!

!!!

!

!
!!"#!!!!"!!!!!!"

! ! !!!!!!

! ! !!!!!!

!

!
!!"#!!!!"!!!!!!"

! ! !!!!!!

! ! !!!!!!

!! HT?M_L!

a+! 4*0>-06&*0:! 6<-! 16/*03-/! (51*/.-5! 4*,2*0-06! &1! 4<*1-0! 6*! .-! 4*,2*0-06!B!C<-/-(1! )-66-/!Q!

&05&4(6-1!6<-!C-(D-/!(51*/.-5!,*)-4;)-?!'<-!.;)D!5-01&6+!(05!6<-!6<&4D0-11!*7!6<-!1-)-46&>-!)(+-/!*7!

6<-! ,-,./(0-! 4*&04&5-! (05! 6<-/-7*/-! 4(0! .-! 4/*11-5! *77?! X*01&5-/&03! RM$! -h;()! 7*/! .*6<! 1&03)-!

3(1-1:!6<-!1-)-46&>&6+!.*&)1!5*C0!6*!6<-!/(6&*!.-6C--0!1&03)-=4*,2*0-06!7);P-1G!

!!!!
!

!
!!"!!!!!

!!"!!!!!

!!"#!!

!!"#!!
!

!"
! ! !!!!!!

! ! !!!!!!

!"
! ! !!!!!!

! ! !!!!!!

!! HT?9JL!

Q0! 6<-! 7*))*C&03:! 6<-!C*/D! -h;(6&*0! HT?9JL! &1! /-7-//-5! 6*! (1!,*5-)! HLL! (05! &6! -P2/-11-1! 6<-! &5-()!

1-2(/(6&*0!7(46*/!;05-/!6<-!(11;,26&*0!6<(6!DE2!(/-!&05-2-05-06!*0!6<-!)*(5&03?!c**D&03!(6!,*5-)!

HLL:! &6! &1! &016/;46&>-! 6*!4*01&5-/!.*6<! 6<-!(51*/26&*0!1-)-46&>&6+!HOPB6+L!(05!6<-!5&77;1&*0!1-)-46&>&6+!

HOPD$88L! &0! */5-/! 6*! ;05-/16(05! 6<-! ;05-/)+&03! 7-(6;/-1! 4*06/&.;6&03! 6*! 6<-! 2-/,1-)-46&>&6+! *7!

,(6-/&()1?!Q0!7(46:!&6!&1!&,2*/6(06!6*!-,2<(1&R-!6<(6!6<-!7*/,!*7!,*5-)!HLL!())*C1!7*/!5&16&03;&1<&03!

.-6C--0!6<-1-!7(46*/1?!'<-!7&/16!6-/,!*0!6<-!/&3<6=<(05!1&5-!&0!Sh?!HT?9JL!&1!6<-!/(6&*!.-6C--0!6<-!

5&77;1&*0! 4*-77&4&-061! (6! R-/*! )*(5&03! *7! 6<-! 6C*! 4*,2*0-061! (05! &6! <(1! 6<-!,-(0&03! *7!OPD$88S! '<-!

6-/,!(76-/!6<-!/(6&*!DE2FB{DE2FQ!5-7&0-1!OPB6+?!

N1!16(6-5!(.*>-:!6<-!\(PC-))=]6-7(0!5&77;1&>&6+!4(0!()1*!-P<&.&6!(!)*(5&03!5-2-05-04-:!3&>-0!.+G!

!!"!! ! ! !!"!! ! ! ! !!!! !! HT?9ML!

8-/-!DE2F$HJL!&1!6<-!5&77;1&>&6+!(6!R-/*!4*>-/(3-!(05!&6!&1!*76-0!-h;(6-5!6*!6<-!1-)7=5&77;1&>&6+!D2F$!*7!(!

1&03)-!4*,2*0-06?!SP2/-11&03!DE2F$HGL!6</*;3<!Sh?!HT?9ML!&0!Sh?!HT?"L!/-1;)61!&0G!

!!"!! ! !!!!!"#!! !!"!! ! ! ! !!!! !
!!!!!

!"
!! HT?99L!

Q0!6<&1!4(1-:!6<-!&06-3/(6&*0!2/*4-5;/-!&1!2-/7*/,-5!(1G!

!!"!!!"

!

!

! !!!!!"#!!!!"!!!!! ! ! !!!!! !!!!! !

!!

!!

! HT?9"L!

Q0! 6<-! 7*))*C&03! 1-6! *7! -h;(6&*01! HT?9OfT?9_L:! Sh?! HT?9"L! &1! 6/(017*/,-5! (05! 6<-! 5-7&0&6-! &06-3/()!

*>-/!6<-!&06-/>()!C&6<!)&,&61!?!v!J:!G#vG4!(05!?!v!T:!G#v#GM!&1!7*;05G!

!!"!!!"

!

!

! !!!!!"#!!!!"!! ! !!!!!! ! !!!!!!!!!!

!!

!!

!!

!!

!! HT?9OL!



!

! #9!

^1&03! 6<-! 3-0-/()! -P2/-11&*0! 7*/! 6<-! 6<-/,*5+0(,&4! 4*//-46&*0! 7(46*/:! Sh?! HT?OL! &0! Sh?! HT?9OL:!

+&-)51G!

!!"!!!"

!

!

! !!!!!"#!!!!"!! ! !!!!

!"#!!!!

!!!!!

!!!!! ! !!!!!!!!

!"#!!!!

!!!!!

!!!!!

!!

!!

!!

!!

!! HT?9#L!

S,2)*+&03!6<-!c(03,;&/=6+2-!7;046&*0!6*!/-)(6-!6<-!2/-11;/-!6*!6<-!)*(5&03!HSh1?!HT?_L!(05!HT?MJL:!

3&>-1G!

!!"!!!"

!

!

! !!!!!"#!!!!"!! !
!

! ! !!!!

!!!!! ! !!!!

!

! ! !!!!

!!!!!

!!

!!

!!

!!

!! HT?9TL!

!

!!"!!!"

!

!

! !!!!!"#!!!!"!!!!!
!

! ! !!!!

! !!!!

!

! ! !!!!

!!!!! !

!!

!!

! HT?9YL!

!

!!"!!!"

!

!

! !!!!!"#!!!!"!!!!! !!!!! !

!!

!!

! HT?9IL!

!

!!"!!! ! !!!!"#!!!!"!! ! !! ! !! !! HT?9_L!

!

A&0())+:! (1! &0! ,*5-)! HLL:! 6<-! 7/(46&*0()! *44;2(04+! &1! 5-14/&.-5! >&(! (! c(03,;&/=6+2-! &1*6<-/,:!

/-1;)6&03!&0!(!6/(012*/6!-h;(6&*0!&0!6<-!7*/,G!

!!"!! ! !
!

!
!!"#!!!!"!! !

!!!!!!

! ! !!!!!!

!
!!!!!!

! ! !!!!!!

!! HT?"JL!

Q01-/6&*0! *7! Sh?! HT?"JL! &0! 6<-! -P2/-11&*0! 7*/! 6<-! &5-()! 1-)-46&>&6+! HSh?! HT?MYLL:! 4*,.&0-5!C&6<! 6<-!

5-7&0&6&*0!*7!2-/,-(04-!HSh?!HT?MILL:!+&-)51G!

!!!!
!

! !
!!!

!!!

!

!
!!"#!!!!"!!!!!

!!!!!!

! ! !!!!!!
!

!!!!!!

! ! !!!!!!

!

!
!!"#!!!!"!!!!!

!!!!!!

! ! !!!!!!
!

!!!!!!

! ! !!!!!!

!! HT?"ML!

\(D&03! 6<-! 1(,-! (//(03-,-061! (1! 7*/!,*5-)! HLL:! (05! 0(,-)+! 6<(6! 4*,2*0-06!B! &1! 6<-! 16/*03-/!

(51*/.-5!4*,2*0-06!&0!/-12-46!6*!4*,2*0-06!Q!(05!6<(6!RM$!&1!-h;()!7*/!$!v!B!(05!$!v!Q:!6<-!,*5-)!

(11;,&03!6<(6!DE2!(/-!)*(5&03!5-2-05-06!6(D-1!6<-!7*/,G!
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!! HT?"9L!



!

! #"!

'<-!C*/D!-h;(6&*0!HT?"9L!&1!0(,-5!<-/-!,*5-)!HUL!(05![;16!(1!,*5-)!HLL:!&6!4(0!.-!5&>&5-5!&06*!6C*!

2(/61:!4*//-12*05&03!6*!6<-!6C*!7(46*/1!6<(6!5&46(6-!6<-!2-/,1-)-46&>&6+!*7!(!3&>-0!2*/*;1!,(6-/&()!

6*C(/51!3(1-1!B!(05!Q?!'<-!/(6&*!*7! 6<-!5&77;1&>&6&-1!-P2/-11-1!6<-!5&77;1&*0!.-<(>&*;/1:!C<&)-!6<-!

/(6&*! *7! 6<-! 1(6;/(6&*0! )&,&61! 6*3-6<-/!C&6<! 6<-! 6-/,! 6<(6! &04*/2*/(6-1! 6<-! -h;&)&./&;,! 4*016(061!

2/*>&5-1! 5-14/&26&*0! *7! 6<-! (51*/26&*0! 1-)-46&>&6+?! '<;1:! -(4<! *7! 6<-! 4*06/&.;6&*01! 6*! 6<-!

2-/,-(.&)&6+! 4(0! .-! 1-2(/(6-)+! ,(0&2;)(6-5?! '<&1! 5*46*/(6-! C*/D! 7*4;1-1! *0! 6<-! (51*/26&*0!

1-2(/(6&*0!7(46*/?!

'<-! 6-,2-/(6;/-! 5-2-05-04-! *7! 6<-! 1-)-46&>&6+! &1! 6(D-0! &06*! (44*;06! &0! .*6<! ,*5-)1! >&(! 6<-!

6-,2-/(6;/-!5-2-05-06!-h;&)&./&;,!4*016(061?!'<-!5-2-05-04-!*7!6<-!c(03,;&/!2(/(,-6-/1!*0!6<-!

6-,2-/(6;/-!&1!5-14/&.-5!>&(!6<-!$(0m6!8*77!-h;(6&*0G!
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!
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!! HT?""L!

C<-/-!VB6+F$!&1!6<-!<-(6!*7!(51*/26&*0?!

Q6! &1!C*/6<!0*6&03! 6<(6! 6<-!<-/-6*=5-/&>-5!,*5-)1!(/-!.(1-5!*0!(11;,26&*01! 6<(6!(/-!(22/*2/&(6-!

7*/! )&,&6-5! 1+16-,1:! &?-?! 7*/! 1*/.(6-=1*/.-06! 1+16-,1:!C<-/-! 1;/7(4-! 5&77;1&*0! *44;/1?! A*/! R-*)&6-1!

(05!\FA1!C&6<!)(/3-/!/(6&*1!.-6C--0!2*/-!(05!,*)-4;)-!1&R-:!3(1!6/(01)(6&*0()!5&77;1&*0!,-4<(0&1,!

5*,&0(6-1!6<-!,(11!6/(012*/6!6</*;3<!6<-!,-,./(0-!,(6-/&()?!Q0!6<&1!4(1-:!6<-!(46&>(6-5!Z0;51-0!

,*5-)!&1!4*01&5-/-5!6*!.-!,*/-!1;&6(.)-!6*!2/-5&46!6<-!&5-()!1-2(/(6&*0!7(46*/!6*C(/51!)&3<6!3(1-1?!

'<&1!,*5-)!5-14/&.-1! 6<-!W'! 7);P!*7! (! 4*,2*0-06! &0! /-12-46!*7! &61!,*)-4;)(/!C-&3<6! HE$L! (05! 6<-!

(46&>(6&*0!-0-/3+!7*/!5&77;1&*0!H(DF$L?!'<-!7);P!*7!(!1&03)-=4*,2*0-06!&1!5-14/&.-5!.+!UOYVG!
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!! HT?"OL!

C<-/-!W$! &1! 6<-!5&77;1&*0()! H[;,2L! )-036<! (05! &6! &1! *76-0! /-)(6-5! 6*! 6<-!5&16(04-!.-6C--0! (5[(4-06!

(51*/26&*0!1&6-1! UMV?!'<-! 7(46*/!>! &1!4())-5!2/*.(.&)&6+! 7(46*/!(05! &6m1! &0>-/1-! &0!Sh?! HT?"OL!-01;/-1!

6<(6!*0)+!6<*1-!,*)-4;)-1!,*>&03!&0!6<-!5&/-46&*0!;05-/!4*01&5-/(6&*0:!P:!4*06/&.;6-!6*!6<-!5&77;1&>-!

7)*C?!Q06-3/(6&*0!(4/*11!(!,-,./(0-!*7!6<&4D0-11!T!&1!2-/7*/,-5!(1!7*))*C1G!
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8-04-:! ;1&03! Sh1?! HT?MYL! f! HT?MIL! (05! Sh?! HT?"TL:! *0-! 4(0! 5-7&0-! 6<-! &5-()! 1-2(/(6&*0! 7(46*/! *7! (!

R-*6+2-!,(6-/&():!&0!6<-!4(1-!*7!3(1!6/(01)(6&*0()!5&77;1&*0G!
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!! HT?"YL!

`-()&R&03!6<(6!W$!5-2-051!*0!6<-!4/+16())&0-!,(6-/&():!4*01-h;-06)+#WB!v!WQ:!(05!(11;,&03!&5-06&4()!

-P2-/&,-06()!4*05&6&*01!7*/!6<-!7);P-1!*7!4*,2*0-061!N!(05!a:!6<-!,*5-)!&1!/-5;4-5!6*G!
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!! HT?"IL!

'<&1!,*5-)!5-0*6-5!(1!,*5-)!HXL!<(1![;16!6C*!2(/(,-6-/1!E$!(05!(DF$?!'<-!(46&>(6&*0!-0-/3+:!(DF$:!&1!

3&>-0!.+!6<-!5&77-/-04-!.-6C--0!6<-!2*6-06&()!-0-/3+!*7!(!,*)-4;)-!6<(6!/-1&5-1!*0!6<-!2*/-!C())1!

(05!*0-!6<(6!&1!5-1*/.-5!7/*,!6<-!&06-/0()!1;/7(4-!&06*!6<-!3(1-*;1!2<(1-!&0!6<-!2*/-!1+16-,?!'<&1!

-0-/3+! &1! 7;046&*0!*7! 6<-!,*)-4;)(/!(05!2*/-!5&(,-6-/1?!X*01&5-/&03!(!3&>-0!2*/*;1!,(6-/&():!(DF$!

&04/-(1-1! C&6<! &04/-(1&03! ,*)-4;)(/! 1&R-! U9V?! 8*C->-/:! 6<&1! 1&,2)-! ,*5-)! HXL! <(1! (0! *.>&*;1!

5*C01&5-:! C<&4<! &1! 6<-! )(4D! *7! -P2)&4&6! 4*//-)(6&*0! 6*! *6<-/! *2-/(6&*0! 4*05&6&*01! 6<(0! 6<-!

-P2*0-06&()!5-2-05-04-!*0!6-,2-/(6;/-?!

Q0! '(.)-! _:! (! )&16! *7! )&3<6! 3(1-1! &1! 3&>-0:! C&6<! 6<-&/! D&0-6&4! 5&(,-6-/1! (05! -77-46&>-! )-036<1! &0!

N0316/*,1!(05!6<-!,*)-4;)(/!C-&3<61!&0!3!,*)=M?!'<-!>();-1!(/-!6(D-0!7/*,!6<-!)&6-/(6;/-?!8*C->-/:!

6<-1-!>();-1!>(/+!&0!5&77-/-06!/-7-/-04-1!(05!/(6<-/!1<*;)5!.-!6(D-0!(1!*/&-06(6&*0?!!

=/,'6"KG"Z&0-6&4!5&(,-6-/:!-77-46&>-!)-036<!(05!,*)-4;)(/!C-&3<6!*7!1*,-!)&3<6!3(1-1?!

W(1! 67!UzV! 87!UzV! \E!U3!,*)=MV!

8-)&;,!H8-L! 9?9I!UOMV! 9?9I!UOMV! O!

N/3*0!HN/L! "?O9!UOMV! "?O9!UOMV! "_?_O!

8+5/*3-0!H89L! 9?I!UOMV! 9?I!UOMV! 9?J9!

FP+3-0!HF9L! "?J"!UOMV! O?9_!UOMV! "9!

%&6/*3-0!H%9L! "?"9!UOMV! O?O9!UOMV! 9I?J9!

X(/.*0!*P&5-!HXFL! "?J"!UOMV! O?J9!UOMV! 9I?JM!

X(/.*0!5&*P&5-!HXF9L! "?J"!UOMV! #?"#!UOMV! OO?MJ!

\-6<(0-!HX8OL!~! "?Y9!UOMV}!"?__!UOIV}! "?Y9!UOMV}!"?__!UOIV! MT?JO!

~'<-!;05-/)&0-5!5&,-01&*0!&1!;1-5!(1!(!/-7-/-04-!7*/!6<-!>();-1!/-2*/6-5!&0!'(.)-!MJ?!



!

! ##!

'<-!,*)-4;)(/!5&(,-6-/1!)&16-5!&0!'(.)-!_!C-/-!;1-5!6*!4()4;)(6-!(22/*P&,(6-!>();-1!7*/!6<-!/(6&*!

H9L! *7! 6<-! 2*/-! 1&R-! *7! 1-)-46-5! 4/+16())&0-! 2*/*;1! ,(6-/&()1! 6*! 6<-! ,*)-4;)(/! 1&R-! *7! 6<-!

4*//-12*05&03! 3(1-1?! 8-/-! (3(&0:! 6<-! 2*/-! 5&(,-6-/! *7! 6<-! R-*)&6-1! (05! gQA=I! ,-6()! */3(0&4!

7/(,-C*/D!4(0!>(/+! &0!5&77-/-06! &07*/,(6&*0!1*;/4-1?!'<-!9!>();-1!(/-!1<*C0! &0!'(.)-!MJ:!C<-/-!

/-5!4*)*;/!&1!;1-5!6*!,(/D!6<-!7(46*/!9!C<-0!&6!&1!)-11!6<(0!M?J?!'<&1!>();-!&05&4(6-1!16/*03!/-2;)1&*0!

2*6-06&()! *7! 6<-!,*)-4;)-! 7/*,! 6<-! 2*/-?! $();-1! .-6C--0! M?J! (05! M?9O! (/-!,(/D-5! &0! 3/--0! (05!

4*//-12*05!6*!1;/7(4-!5&77;1&*0!,-4<(0&1,!H5-14/&.-5!.+!6<-!\(PC-))=]6-7(0!7*/,;)(6&*0L?!c(16)+!

>();-1! &0! 6<-! &06-/>()! M?9#! (05! "?J! (/-! &05&4(6-5! &0! .);-! (05! 7*/! 6<-1-! 3(1=R-*)&6-! 2(&/1! 3(1!

6/(01)(6&*0()!5&77;1&*0!&1!4*01&5-/-5!6*!.-!6<-!>()&5!6/(012*/6!,-4<(0&1,?!

=/,'6"@FG"`(6&*1!*7!6<-!2*/-!1&R-!*7!1*,-!4/+16())&0-!2*/*;1!,(6-/&()!6*!6<-!,*)-4;)(/!5&(,-6-/1!*7!

>(/&*;1!3(1-1G!/-5!4*)*/!f!9#w!M}!3/--0!4*)*/!f!9#v!M=M?9O!H\]L}!.);-!4*)*/!f!9#v!M?9#="?J!HW'L?!

C/46.*/'" 63!UzV!

"!L!#$%#&"

M6" N." MA" DA" OA" #D" #DA" #M!"

;DP" 9?I!UO_V! M?9"! J?I9! M! J?_9! J?IO! J?_9! J?_9! J?Y#!

#MN" "?I!UO_V! M?TY! M?MM! M?"T! M?9#! M?MO! M?9#! M?9#! M?J9!

Q=N" O?M!UIV! M?Y_! M?9J! M?OT! M?"#! M?9"! M?"#! M?"#! M?MJ!

PPR" O?O!UO_V! M?_"! M?9_! M?#Y! M?O#! M?""! M?O#! M?O#! M?MI!

CE5S"B;CT<" #?T!UO_V! 9?OT! M?TO! 9! M?I#! M?T_! M?I#! M?I#! M?#M!

ENU" Y?O!UO_V! "?9#! 9?MT! 9?TO! 9?OO! 9?9"! 9?OO! 9?OO! M?__!

B5ETH" "?O!U"YV! M?O_! J?__! M?9M! M?M9! M?J9! M?M9! M?M9! J?_M!

!
!

'<-1-! >();-1! &05&4(6-! 6<(6:! &7! 6<-! 4)(11&7&4(6&*0! 3&>-0! .+! a;/33/((7! U9V! &1! 4*01&5-/-5:! ,(0+! 3(1!

1-2(/(6&*01! 1<*;)5!.-!,*5-)-5!;1&03! 6<-! 1&,2)-!,*5-)! ;X=?!%->-/6<-)-11:! (! )**D!(6! 6<-! )&6-/(6;/-!

1<*C1! 6<(6! -h;(6&*01! .(1-5! *0! 6<-!\(PC-))=]6-7(0! 7*/,;)(6&*0! (/-! C&5-)+! ;1-5! 6*! 5-14/&.-! 6<-!

6/(012*/6!2/*2-/6&-1!*7!3(1=R-*)&6-!1+16-,1!C&6<!9!�!M?9O?!N0!-P(,2)-!&1!6<-!(22)&4(6&*0!*7!\(PC-))=

]6-7(0! -h;(6&*01! 7*/! 5-14/&26&*0! *7! ,;)6&4*,2*0-06! 2-/,-(6&*0! *7! )&3<6! 3(1-1! (4/*11! \AQ!

,-,./(0-1! U#:#J:#MV?! '<-! 6/(012*/6! *7! 3(1-*;1! ,*)-4;)-1! 6/*;3<! \AQ! 4(0! .-! 5-14/&.-5! (1! (!

4*,.&0(6&*0! *7! 1;/7(4-! (05! W'! 5&77;1&*0:! C<-/-! 6<-! 4*06/&.;6&*0! *7! 6<-! )(66-/! &1! &,2*/6(06! 7*/!

-)->(6-5!6-,2-/(6;/-1!UOYV?!Q0!7(46:!6<-!6/(01&6&*0!.-6C--0!1;/7(4-!5&77;1&*0!.(1-5!2-/,-(6&*0!(05!

3(1! 6/(01)(6&*0()!,-4<(0&1,! &1! 0*6! 1<(/2?! N44*/5&03! 6*! e&(*! (05!E-&! UMV! &6! 5-2-051! *0! R-*6+2-:!



!

! #T!

,*)-4;)(/!1<(2-!(05!6-,2-/(6;/-?!Q0!6<-!2/-1-04-!*7!-P6/(=7/(,-C*/D!4(6&*01:!(1!&0!6<-!4(1-!*7!c'N!

(05!AN^!R-*)&6-1:!2/-5*,&0(06!,-4<(0&1,!&1!1;/7(4-!5&77;1&*0:!5;-!6*!6<-!16/*03!(66/(46&>-!7&-)5!*7!

6<-1-!4(6&*01!6<(6!(461!*0!6<-!3(1!,*)-4;)-1?!

\*/-*>-/:!(1!./&-7)+!,-06&*0-5! &0!]-46&*0!#?9:! 1-2(/(6&*0!*7!3(1-1! &0!2*/*;1!,-5&(! &1!(77-46-5!.+!

6</--!7(46*/1!U9#VG!

• ]&R-!*/!16-/&4!-P4);1&*0:!C<-/-!)(/3-!,*)-4;)-1!4(00*6!-06-/!6<-!2*/-1}!

• '<-/,*5+0(,&4! 1-)-46&>&6+:! C<-/-! 1*,-! 4*,2*0-061! (/-! 2/-7-/-06&())+! (51*/.-5! *>-/!

*6<-/1}!

• Z&0-6&4!1-)-46&>&6+:!C<-/-!4-/6(&0!,*)-4;)-1!-06-/!(05!5&77;1-!6</*;3<!6<-!2*/-1!7(16-/!6<(0!

*6<-/1?!

'<;1:!3&>&03!6**!,;4<!&,2*/6(04-!6*!6<-!3-*,-6/&4()!7(46*/!()*0-!&1!(!0(�>-!4*04-26?!

!

J?A"C$76'"0/./9646.)"

'<-!,*5-)1! HLL! (05! HUL! 7*/! ->();(6&*0! *7! 6<-! &5-()! 1-)-46&>&6+! *7! 4/+16())&0-! 2*/*;1!,(6-/&()1:! (1!

5-/&>-5!&0!]-46&*0!T?M:!-,2)*+!1&03)-=4*,2*0-06!2(/(,-6-/1G!1(6;/(6&*0!)&,&6:!c(03,;&/!4*-77&4&-06:!

&1*16-/&4! <-(6! *7! (51*/26&*0! (05! \(PC-))=]6-7(0! 1&03)-=4*,2*0-06! 5&77;1&>&6+?! \*/-*>-/:! 6<-+!

4*//-)(6-! 6<-! 1-2(/(6&*0! 7(46*/!C&6<! 6<-! *2-/(6&*0! 4*05&6&*01! 1;4<! (1! 2/-11;/-! (05! 6-,2-/(6;/-?!

'<-! (7*/-,-06&*0-5! ,*5-)! 2(/(,-6-/1! 4(0! .-! *.6(&0-5! (1! -P2-/&,-06())+! (1! C-))! (1! .+! ;1&03!

4*,2;6(6&*0()!,-6<*51:!-?3?!,*)-4;)(/!5+0(,&41!*/!h;(06;,!,-4<(0&41!4()4;)(6&*01?!S>();(6&*0!*7!

6<-! 2(/(,-6-/1! &1! .-+*05! 6<-! 14*2-! *7! 6<&1! 6<-1&1?! '<;1:! &0! */5-/! 6*! &,2)-,-06! 6<-! 5->-)*2-5!

,*5-)1:!C-!;1-5!>();-1!7*/!6<-1-!2(/(,-6-/1!,(&0)+!7/*,!6<-!)&6-/(6;/-?!

%*0-6<-)-11:! &6! &1! C*/6<! 0*6&03! 6<(6! &0! ,(0+! 4(1-1! 6<-! 6</--! ,*5-)! 2(/(,-6-/1! 5-14/&.&03! 6<-!

(51*/26&*0!*7!3(1-1!&0!4/+16())&0-!1*)&51!4(0!.-!*.6(&0-5!7/*,!(51*/26&*0!&1*6<-/,1:!C<&4<!&0!6;/0!

4(0! .-!,-(1;/-5! -P2-/&,-06())+! H-?3?! >&(! >*);,-6/&4! */! 3/(>&,-6/&4! ,-6<*51L! */! 4*,2;6-5! H>&(!

W/(05!X(0*0&4()!\*06-!X(/)*!1&,;)(6&*01!7*/!-P(,2)-L?!]2-4&7&4())+:!6<-!1(6;/(6&*0!)&,&6!H+!&!4(0!.-!

(22/*P&,(6-5! 7/*,! 6<-! 2)(6-(;! *7! 6<-! c(03,;&/! &1*6<-/,?! '<-! c(03,;&/! 4*016(06! "$! 4(0! .-!

->();(6-5!;1&03!6<-!/-)(6&*01<&2G!

!! !
!!

!!"#
!! HT?"_L!

C<-/-!YZ!&1!6<-!8-0/+!4*016(06!(05!H+!&!&1!6<-!1(6;/(6&*0!)&,&6?!

c(16)+:! 6<-! &1*16-/&4! <-(6! *7! (51*/26&*0:! &?-?! 6<-! ,*)(/! -06<()2+! *7! (51*/26&*0! (6! 7&P-5! 1;/7(4-!

4*>-/(3-:! 4(0! .-! 5-6-/,&0-5:! 7*/! 6<-! 4(1-! *7! R-/*! 4*>-/(3-! )&,&6:! 7/*,! &1*6<-/,1! ,-(1;/-5! (6!

5&77-/-06!6-,2-/(6;/-1:!(22)+&03!6<-!X)(;1&;1=X)(2-+/*0!-h;(6&*0!U#9VG!

!!"# ! !
!"#$

!!!!!!
!! HT?OJL!



!

! #Y!

N!2)*6!*7!*%3!(3(&016!M{[!3&>-1!(!16/(&3<6!)&0-!C&6<!1)*2-!*7!VB6+{@?!N)6<*;3<!6<-!*.6(&0-5!VB6+!>();-!

&1!6-,2-/(6;/-!5-2-05-06:!&6! &1!C&5-)+!(44-26-5!6<(6!6<-!>(/&(6&*0!*7!6<-!-06<()2+!*7!(51*/26&*0!&1!

1,())! -0*;3<! &0! (! 3&>-0! 6-,2-/(6;/-! /(03-:! 1*! 6<(6! 6<-! &1*16-/&4!<-(6! (05!<-(6!*7! (51*/26&*0!(/-!

(11;,-5!-h;()!UOT:#9V?!

Q0!4*06/(16!6*!(51*/26&*0:!5&77;1&*0!5(6(!&1!1*,-<*C!,*/-!4*06/*>-/1&()?!@&77;1&*0!4*-77&4&-061!4(0!

.-!,-(1;/-5!-P2-/&,-06())+!;1&03!,(4/*14*2&4!,-6<*51! 1;4<! (1! 4</*,(6*3/(2<+!(05! 7/-h;-04+!

/-12*01-! ,-6<*5! */! ,&4/*14*2&4! 6-4<0&h;-1! 1;4<! (1! 2;)1-5=7&-)5! 3/(5&-06! %\`! HBAW=%\`L! */!

h;(1&=-)(16&4!0-;6/*0!14(66-/&03!Hp^S%]L!U#"V?!]*,-!1+16-,1!1<*C!1(6&17(46*/+!(3/--,-06!.-6C--0!

5&77-/-06! 6+2-1! *7!,-(1;/-,-06! .;6! *6<-/! 1+16-,1! 1<*C! )(/3-! 5&77-/-04-! .-6C--0! 6<-! 5&77;1&>&6+!

>();-1!U#OV?!'<-!5&14/-2(04&-1!(/-!(14/&.-5!6*!6<-!5-7-46!16/;46;/-!*7!/-()!R-*)&6-!4/+16()1?!N0!&5-(!

(.*;6!6<-!5&77&4;)6&-1!(11*4&(6-5!C&6<!->();(6&*0!*7!5&77;1&*0!4*-77&4&-061!4(0!.-!*.6(&0-5!<(>&03!(!

)**D!(6! 6<-! 6&6)-1!*7!(/6&4)-1!*0!6<-! 6*2&4:!1;4<!(1!�\-(1;/-,-06!*7!@&77;1&*0! &0!g-*)&6-1!f!N!%->-/!

S05&03!X<())-03-��!.+!d?!Z�/3-/!H9JJ"L!U##V:!(05!�@&77;1&*0!&0!R-*)&6-1!f!(!4*06&0;&03!1(3(�!.+!@?\?!

`;6<>-0!H9JMJL!U#OV?!@&77;1&>&6&-1!4(0!.-!()1*!4*,2;6-5!;1&03!,*)-4;)(/!5+0(,&41!1&,;)(6&*01!.;6!

(3(&0!6<-!/-1;)61!5&77-/!&0!/-12-46!6*!6<-!(5*26-5!7*/4-!7&-)5!(05!6<-!;6&)&R-5!(22/*(4<!H-h;&)&./&;,!

*/!0*0=-h;&)&./&;,!\@:!(11;,26&*0!*7!7)-P&.)-!*/!/&3&5!7/(,-C*/D!-64?L?!

8-/-:!C-!7&/16)+!-P2)*/-5!6<-!%9{F9!(51*/26&*0!1-)-46&>&6+!*7!c'N!R-*)&6-?!'<-!1-2(/(6&*0!2/*4-11!&1!

3*>-/0-5!.+!6<-!&06-/(46&*01!*7!6<-!3(1!,*)-4;)-1!C&6<!6<-!-P4<(03-(.)-!4(6&*01!6<(6!(/-!2(/6!*7!6<-!

R-*)&6-! 7/(,-C*/D! U9"V?! B/-7-/-06&()! (51*/26&*0! *7! 0&6/*3-0! *>-/! *P+3-0! &1! 5;-! 6*! 6<-! 16/*03-/!

h;(5/;2*)(/!,*,-06!*7!%9!HM?#9!�!MJ9T!-1;�!4,9:!&0!4*,2(/&1*0!C&6<!6<&1!*7!F9:!.-&03!J?"_!�!MJ9T!-1;!

4,9!U9#VL:!C<&4<!&06-/(46!C&6<!6<-!-)-46/&4!7&-)5!3/(5&-06:!(11*4&(6-5!C&6<!6<-!4(6&*01?!'<-/-7*/-:!6<-!

0;,.-/:!4<(/3-!5-01&6+!(05!(44-11&.&)&6+!*7!6<-!-P6/(=7/(,-C*/D!4(6&*01!(/-!&,2*/6(06!7(46*/1!7*/!

6<-!1-)-46&>&6+!*7!6<-!,(6-/&()?!'<&1!7(46!)-5!6*!,(0+!/-1-(/4<!16;5&-1!6<(6!(/-!7*4;1-5!*0!()6-/&03!6<-!

1-2(/(6&*0!2/*2-/6&-1!*7!c&05-!6+2-!N!R-*)&6-!.+!&*0!-P4<(03-?!F0!6<-!*6<-/!<(05:!%9!,*)-4;)-1!(/-!

1)&3<6)+! )(/3-/:!C<&4<! &1! )-(5&03! 6*! D&0-6&4! 1-)-46&>&6+! &0! 7(>*/! *7! F9! U#TV?! W?$?! a(/*0! -6! ()?! HM__"L!

16;5&-5!(51*/26&*0!-h;&)&./&(!*7!)&3<6!3(1-1!*0!c'N!R-*)&6-!U#YV?!Q0!6<&1!C*/D:!8-0/+!4*016(061!HYZL:!

<-(61! *7! (51*/26&*0! (05! ,&4/*2*/-! 5&77;1&>&6&-1! *0! 5-<+5/(6-5! 1(,2)-1! *7! %(N! (05! X(N! C-/-!

5-6-/,&0-5! .+! (! 4</*,(6*3/(2<&4! ,-6<*5?! W?! @-! c;4(! -6! ()?! H9JJ9L! ()1*! /-2*/6! 6<-! (51*/26&*0!

2/*2-/6&-1!*7!X(N!6*C(/51!*P+3-0!(05!0&6/*3-0:!*.6(&0-5!.+!,-(01!*7!@-01&6+!A;046&*0()!'<-*/+!

4()4;)(6&*01! U#9V?! ]&04-! 1(6;/(6&*0! )*(5&031! C-/-! 0*6! /-2*/6-5! &0! 0-&6<-/! *7! 6<-1-! 16;5&-1:! (05!

4*0>-/6&03! 8-0/+�1! 4*016(061! 6*! c(03,;&/! 2(/(,-6-/1! /-h;&/-1! 6<-! H+!&:! 6<-! >();-1! 1<*;)5! .-!

6/-(6-5!C&6<!4(;6&*0?!E-!-P2)*&6-5!6<-!2/*>&5-5!(51*/26&*0!5(6(!7*/!%9!(05!F9!&0!6<-1-!6C*!C*/D1:!

6/(017*/,&03!6<-!-h;&)&./&;,!4*016(06!>&(!1(6;/(6&*0!)*(5&031!7/*,!6<-!)&6-/(6;/-?!Q0!/-7-/-04-!U9#V!

6<-!*P+3-0!(05!0&6/*3-0!1(6;/(6&*0!4(2(4&6&-1!*0!c'N!(/-!/-2*/6-5!-h;()! 6*!M?OM!,*){D3! 7*/!.*6<!

3(1-1?!'<&1!>();-!4*//-12*051!6*!7;))!*44;2(6&*0!*7!())!(51*/26&*0!1&6-1!(>(&)(.)-!&0!6<-!7/(,-C*/D?!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
�!-)-46/*16(6&4!;0&6!*7!4<(/3-!



!

! #I!

'<-!&5-06&4()!1(6;/(6&*0!4(2(4&6&-1!*7!6<-1-!6C*!3(1-1!*0!6<-!6(/3-6!,(6-/&()!<(>-!.--0!4*07&/,-5!

.+!B?\?!\(6<&(1!-6!()?!U#IV?!'<-!1*/26&*0!2(/(,-6-/1!;1-5!7*/!->();(6&*0!*7!OPB6+!*7!%(N!>&(!,*5-)1!

;L=!(05!;U=!(/-!1<*C0!&0!'(.)-!MM:!C<&)-!6<-1-!4*04-/0&03!X(N!(/-!1;,,(/&R-5!&0!'(.)-!M9?!

=/,'6"@@G"\*5-)!2(/(,-6-/1!7*/!%9!(05!F9!*0!%(N!R-*)&6-!(6!9_I!Z?"

g-*)&6-! W(1!
H+!&!U9#V!

U,*)!D3=MV!

YZ!

UMJ=T!,*)!D3=M!B(=MV!

"$!

UMJ="!DB(=MV!

VB6+!

UDd!,*)=MV!

%(N!U#YV!

%9! M?OM! 9?#"! M?Y_! MI?M!

F9! M?OM! J?I9! J?#I! M9?#!

!

=/,'6"@AG"\*5-)!2(/(,-6-/1!7*/!%9!(05!F9!*0!X(N!R-*)&6-!(6!9_I!Z?"

g-*)&6-! W(1!
H+!&!U9#V!

U,*)!D3=MV!

YZ!

UMJ=T!,*)!D3=M!B(=MV!

"$!

UMJ="!DB(=MV!

VB6+!

UDd!,*)=MV!

X(N!U#9V!

%9! M?OM! MJ?O! Y?"I! "J?#O!

F9! M?OM! M?Y! M?9M! MI?I"!

X(N!U#YV!

%9! M?OM! _?9O! T?##! 9I?J!

F9! M?OM! M?#Y! M?MM! 9J?I!

!

A;/6<-/,*/-:!6<-!,&4/*2*/-!1-)7=5&77;1&>&6&-1!(6!9_I!Z:!/-2*/6-5!.+!W?$?!a(/*0!-6!()?:!C-/-!;1-5!6*!

(0()+R-!6<-!-77-46!*7!6<-!5&77;1&>&6+!*0!6<-!2-/,1-)-46&>&6+?!'<-!>();-1!(/-!J?JMO!�!MJ=M9!,9{1!7*/!%9!

(05!J?9O!�!MJ=M9!,9{1!7*/!F9!&0!%(N:!(05!M?#!�!MJ=M9!,9{1!7*/!%9!(05!#?J!�!MJ=M9!,9{1!7*/!F9!&0!X(N?!
!

A;/6<-/:!1&04-!&0!/-4-06!+-(/1!,-6()!*/3(0&4!7/(,-C*/D1!16*)-!6<-!12*6)&3<6!7/*,!R-*)&6-1:!C-!6-16-5!

<*C!6<-!2/-5&46&>-!,*5-)1!2-/7*/,:!C<-0!;1-5!6*!2/-5&46!6<-!1-)-46&>&6+!*7!*0-!\FA!,(6-/&()!HgQA=IL?!

8-0/+�1! 4*016(06! >();-1! (05! 1(6;/(6&*0! )&,&61! 7*/! XF9! (05! X8O! C-/-! 5-5;4-5! 7/*,! -P2-/&,-06()!

2;/-=4*,2*0-06! (51*/26&*0! &1*6<-/,1:! 3&>-0! &0! A&3;/-! M"?! '<-! -h;&)&./&;,! 5(6(! 7&6! (! 6+2-=Q!

&1*6<-/,!4*//-12*05&03!6*!c(03,;&/!,*5-):!C<&4<!&1!&0!(3/--,-06!C&6<!6<-!(11;,26&*01!,(5-!6*!

*.6(&0!6<-!2/*2*1-5!1-)-46&>&6+!-h;(6&*01?!'<-!&1*6<-/,1!*7!.*6<!3(1-1!(/-!4*01&5-/-5!6*!.-!4)*1-!6*!



!

! #_!

1(6;/(6&*0?! '<-! &1*16-/&4! <-(61! *7! (51*/26&*0! C-/-! 6(D-0! 7/*,! 6<-! )&6-/(6;/-! U#_V?! '<-! 1*/26&*0!

2(/(,-6-/1!(/-!3&>-0!&0!'(.)-!M"?!

!

!

"

E*-(.6"@IG"N51*/26&*0!&1*6<-/,1!*7!(L!2;/-!XF9!(05!.L!2;/-!X8O!*0!gQA=I!(6!"J"!Z?!D!&!#3/'-$6.6#

"\#D!-$6#4!//<++.%)#;1@A(T\'%=?!

" !

J!

#J!

MJJ!

M#J!

9JJ!

9#J!

J! #JJ! MJJJ! M#JJ! 9JJJ! 9#JJ! "JJJ! "#JJ!

$
!U
4,

" !
3=
M V
!!

B!UDB(V!

XF9!

"J"!Z!

J!

MJ!

9J!

"J!

OJ!

#J!

TJ!

YJ!

IJ!

_J!

MJJ!

J! #JJ! MJJJ! M#JJ! 9JJJ! 9#JJ! "JJJ! "#JJ!

$
!U
4,

" !
3=
M!
V!

B!UDB(V!

"J"!Z!

X8O!



!

! TJ!

"

=/,'6"@IG"\*5-)!2(/(,-6-/1!7*/!XF9!(05!X8O!*0!gQA=I!(6!"J"!Z?"

\(6-/&()! W(1!
H+!&!

U,*)!D3=MV!

YZ!

UMJ=T!,*)!D3=M!B(=MV!

"$!

UMJ=O!DB(=MV!

VB6+!U#_V!

UDd!,*)=MV!!

gQA=I!

XF9! I?YT! T?9T! Y?M#! M#?_"!

X8O! O?J#! 9?#9! T?99! M9?OO!

!

!

J?I";6'6&4*8*42"96/)(.696%4)"

Q0! */5-/! 6*! >()&5(6-! 6<-! 2/-5&46&>-! 4(2(.&)&6&-1! *7! 6<-! 5->-)*2-5! ,*5-)1:! C-! ->();(6-5!

-P2-/&,-06())+! 6<-! &5-()! 1-)-46&>&6+! *7! 6;.;)(/! %(N! (05! &*0=-P4<(03-5! X(N! ,-,./(0-1! (05!

4*,2(/-5!6<-!/-1;)61!C&6<!6<-!6<-*/-6&4()!>();-1?!

'C*! 6;.;)(/!%(N!,-,./(0-1! *0! 2*/*;1! �=();,&0(! 1;22*/6:! 2/*>&5-5! .+! 6<-!W/(5;(6-! ]4<**)! *7!

]4&-04-! (05! S03&0--/&03! (6! b(,(3;4<&! ^0&>-/1&6+! Hd(2(0L:! C-/-! 6-16-5?! '<-! 2/-2(/(6&*0! *7! 6<-!

*/&3&0()! ON! ,-,./(0-1! .+! <+5/*6<-/,()! 1+06<-1&1! &1! 5-14/&.-5! &0! /-7-/-04-! UTJV?! A;/6<-/! X(N!

R-*)&6-!,-,./(0-1!C-/-!,*5&7&-5!.+!&*0!-P4<(03-!*7!6<-!%(N!,-,./(0-1?!Q0!*/5-/!6*!-16(.)&1<!6<-!

4*05&6&*01! 7*/! &*0! -P4<(03-:! C-! 2/-)&,&0(/+! 6-16-5! 6<-! 2/*4-5;/-! ;1&03! ON! R-*)&6-! 2*C5-/?! '<-!

&0&6&()!X(X)9!1*);6&*0!(05!6<-!,*6<-/!)&h;*/!(76-/!&*0!-P4<(03-!C-/-!(0()+1-5!.+!S@'N!6&6/(6&*0?!'<-!

%(N!(05!X(N!2*C5-/! 1(,2)-1!C-/-! 4<(/(46-/&R-5!.+!e=/(+!5&77/(46&*0! He`@L! 6*! 4*07&/,! 6<(6! 6<-!

4/+16()! 16/;46;/-! 4*//-12*051! 6*! c'N! R-*)&6-?! \*/-*>-/:! 6-/,*3/(>&,-6/&4! (0()+1&1! H'WNL! C(1!

4(//&-5!*;6!7*/!-(4<!*7!6<-!c&05-!N!6+2-1!H%(N!(05!X(NL!&0!*/5-/!6*!,*0&6*/!6<-!,(11!)*11!5;-!6*!

C(6-/! /-,*>()!(1! 7;046&*0!*7! 6-,2-/(6;/-!(05! 6*!-16(.)&1<!(!2/*2-/!2/-=6/-(6,-06!2/*4-5;/-! 7*/!

6<-! ,-,./(0-1! 2/&*/! 2-/,-(6&*0! 6-16&03?! '<-! &*0! -P4<(03-! 6-16! 2/*4-5;/-:! 6<-! 6&6/(6&*0!

-P2-/&,-06:!6<-!e`@!2(66-/01!(05!6<-!'WN!4;/>-1!4(0!.-!7*;05!&0!N22-05&P!a?!'<-!/-1;)61!7/*,!6<-!

&*0! -P4<(03-! 6-16! 1<*C-5! 6<(6! TI! K! &*0! -P4<(03-! C(1! (4<&->-5?! '<;1:! (5(26&03! 6<-! 1(,-!

2/*4-5;/-:! -(4<! ON!,-,./(0-! C(1! &,,-/1-5! &0! J?9#! \! (h;-*;1! 1*);6&*0! *7! X(X)9! (6! #J! �X! 7*/!!!!!!!!!!

"!<*;/1:!6<-0!6<*/*;3<)+!C(1<-5!C&6<!5&16&))-5!C(6-/!(05!5/&-5!(6!MJJ!�X?!

'<-!1&03)-!3(1!2-/,-(6&*01!*7!0&6/*3-0!(05!*P+3-0!6</*;3<!6<-!%(N!(05!6<-!X(N!,-,./(0-1!C-/-!

,-(1;/-5! 6*! 5-6-/,&0-! 6<-! &5-()! %9{F9! 1-)-46&>&6+?! B/-)&,&0(/+! 6<-! 6-16&03! ,-,./(0-! C(1!

*;63(11-5! ;05-/! >(4;;,! (6! 9JJ! �X! *>-/0&3<6! 6*! /-,*>-! (0+! (51*/.-5! &,2;/&6&-1?! '-,2-/(6;/-1!

*>-/!9JJ!�X!C-/-!0*6!(22)&-5!5;-!6*!6<-!5&77-/-06!6<-/,()!-P2(01&*0!*7!6<-!1;22*/6!(05!6<-!R-*)&6-!

)(+-/:! C<&4<! 4(0! 4(;1-! (! ,-,./(0-! 7(&);/-! &0! 6-/,1! *7! 2*/-! 4*))(21&03! (05! 4/(4D1?! A*/! 6<-!



!

! TM!

2-/,-(6&*0!-P2-/&,-061!6<-!,-,./(0-!C(1!1-()-5!C&6<!F=/&031!&0!(!16(&0)-11=16--)!,*5;)-!(05!6<-!

,*5;)-!C(1!2)(4-5!&0!(!3(1!4</*,(6*3/(2<&4!*>-0?!'<-!-P2-/&,-06()!1-6;2!&1!&));16/(6-5!&0!A&3;/-!MO?!

B/-=6/-(6,-06!(05!(46&>(6&*0!*7!6<-!,-,./(0-!C-/-!4(//&-5!*;6!C&6<!8-!7)*C!(6!M"J!�X!.-6C--0!O!

(05!I! <*;/1! 2/&*/! 0-C!-P2-/&,-06()! 1-/&-1?! `-3-0-/(6&*0!.-6C--0! 3(1! 4<(03-1!C(1! *2-/(6-5!.+!

1&,;)6(0-*;1!2;/3&03!C&6<!8-!16/-(,!(05!<-(6&03!(6!M"J!�X! 7*/!(6! )-(16!9!<*;/1?!'<-!2-/,-(6&*0!

-P2-/&,-061!C-/-! 4*05;46-5!(6!"#! �X?!'<-! 6-16&03!3(1!C(1! 7-5! 6*! 6<-!*;6-/=1;/7(4-! HR-*)&6-! )(+-/!

1&5-L! *7! 6<-! ,-,./(0-! (6! #J! 4,"H]'BL{,&0?! X*;06-/=4;//-06! (/3*0! 1C--2! 3(1! 16/-(,! *7! IJ!

4,"H]'BL{,&0! C(1! -,2)*+-5! 6*! ,(&06(&0! (! 6*6()! 2/-11;/-! 5/*2! *7! MJ?#! DB(?! '<-! 2-/,-(6-!

4*,2*1&6&*0!C(1! (0()+1-5!;1&03!\&4/*WX!N3&)-06!"JJJN!3(1! 4</*,(6*3/(2<?!Sh;&)&./(6&*0!*7! 6<-!

1&03)-=4*,2*0-06!2-/,-(6&*0!6</*;3<!6<-!6-16-5!,-,./(0-1!6**D!;2!6*!M#!<*;/1?!

!

!

E*-(.6"@!G"]4<-,(6&4!&));16/(6&*0!*7!6<-!-h;&2,-06!;1-5!7*/!1&03)-=3(1!2-/,-(04-!,-(1;/-,-061!*7!

c'N!,-,./(0-1?!1**<+&/!&$'%#5'</&.+\#'8#4./%!%6'#A!5,'?!

B-/,-(04-!>();-1!C-/-!4()4;)(6-5!&0!,*)!,=9!1=M!B(=M!(44*/5&03!6<-!7*))*C&03!-h;(6&*0G!

!! ! !
!!!!

!!!!!!"#$

!! HT?OML!

C<-/-!6<-!)*3(/&6<,&4!,-(0!2(/6&()!2/-11;/-!&1!5-7&0-5!(1G!



!

! T9!

!!!!!"#$ ! !
!!!! ! !!!!! ! !!!!!!!!!

!"
!!

!!!!!!!!!!!

!!! HT?O9L!

'<-!%9!(05!F9!2-/,-(04-!4;/>-1!*.6(&0-5!C&6<!6<-!6C*!%(N!,-,./(0-1!(05!6<-&/!&*0=-P4<(03-5!

-h;&>()-061!(/-!1<*C0!&0!A&3;/-!M#!6*!A&3;/-!MI?!Q5-()!1-)-46&>&6&-1!C-/-!4()4;)(6-5!(1!6<-!/(6&*!*7!

6<-!-h;&)&./(6-5!2-/,-(04-!>();-1?!
!

!

!

!

E*-(.6"@<G"]&03)-!3(1!2-/,-(04-1!*7!(L!%9!(05!.L!F9!6</*;3<!%(N!f!\-,./(0-!M!(6!"JI!Z!(05!MJ?#!DB(!

2/-11;/-!5/*2?!'<-!P=(P&1!4*//-12*051!6*!6<-!WX!,-(1;/-,-061!*7!6<-!2-/,-(6-!4*,2*1&6&*0!6<(6!

C-/-!/-4*/5-5!*>-/!6&,-!C&6<!16-21!.-6C--0!O!,&0!6*!M#!,&0?"

9?JS=J_!

"?JS=J_!

O?JS=J_!

#?JS=J_!

T?JS=J_!

Y?JS=J_!

J! MJ! 9J! "J! OJ! #J! TJ! YJ! IJ!

B
-/
,
-(
6&
*0
!U
,
*)
!,

=9
! 1
=M
! B
(=
M V
!

�!\-(1;/-,-06!(L!

%(N!=!\-,./(0-!M!
"JI!Z:!MJ?#!DBN!

2;/-!%9!

M?JS=J_!

M?9S=J_!

M?OS=J_!

M?TS=J_!

M?IS=J_!

9?JS=J_!

9?9S=J_!

9?OS=J_!

J! MJ! 9J! "J! OJ! #J! TJ! YJ! IJ! _J!

!B
-/
,
-(
6&
*0
!U
,
*)
!,

=9
! 1
=M
! B
(=
M V
!

�!\-(1;/-,-06".L!

%(N!=!\-,./(0-!M!
"JI!Z:!MJ?#!DB(!

2;/-!F9!



!

! T"!

!

!

!

!

E*-(.6"@JG"]&03)-!3(1!2-/,-(04-1!*7!(L!%9!(05!.L!F9!6</*;3<!%(N!f!\-,./(0-!9!(6!"JI!Z!(05!MJ?#!DB(!

2/-11;/-!5/*2?!'<-!P=(P&1!4*//-12*051!6*!6<-!WX!,-(1;/-,-061!*7!6<-!2-/,-(6-!4*,2*1&6&*0!6<(6!

C-/-!/-4*/5-5!*>-/!6&,-!C&6<!16-21!.-6C--0!O!,&0!6*!M#!,&0?"

M?JS=MJ!

T?JS=MJ!

M?MS=J_!

M?TS=J_!

9?MS=J_!

9?TS=J_!

"?MS=J_!

"?TS=J_!

O?MS=J_!

J! MJ! 9J! "J! OJ! #J! TJ! YJ! IJ! _J! MJJ!

!B
-/
,
-(
6&
*0
!U
,
*)
!,

=9
! 1
=M
! B
(=
M V
"

�!\-(1;/-,-06!

2;/-!%9!

%(N!=!\-,./(0-!9!
"JI!Z:!MJ?#!DB(!

(L!

9?JS=MJ!

"?JS=MJ!

O?JS=MJ!

#?JS=MJ!

T?JS=MJ!

Y?JS=MJ!

I?JS=MJ!

_?JS=MJ!

M?JS=J_!

J! MJ! 9J! "J! OJ! #J! TJ! YJ! IJ! _J! MJJ! MMJ! M9J!

!B
-/
,
-(
6&
*0
!U
,
*)
!,

=9
! 1
=M
! B
(=
M V
"

�!\-(1;/-,-06"

%(N!=!\-,./(0-!9:!
"JI!Z:!MJ?#!DB(!

2;/-!F9!

.L!



!

! TO!

!

!

!

E*-(.6"@VG"]&03)-!3(1!2-/,-(04-1!*7!(L!%9!(05!.L!F9!6</*;3<!X(N!f!\-,./(0-!M!(6!"JI!Z!(05!MJ?#!DB(!

2/-11;/-!5/*2?!'<-!P=(P&1!4*//-12*051!6*!6<-!WX!,-(1;/-,-061!*7!6<-!2-/,-(6-!4*,2*1&6&*0!6<(6!

C-/-!/-4*/5-5!*>-/!6&,-!C&6<!16-21!.-6C--0!O!,&0!6*!M#!,&0?"

!

M?JS=J_!

M?MS=J_!

M?9S=J_!

M?"S=J_!

M?OS=J_!

M?#S=J_!

M?TS=J_!

M?YS=J_!

J! MJ! 9J! "J! OJ! #J! TJ!

!B
-/
,
-(
6&
*0
!U
,
*)
!,

=9
! 1
=M
! B
(=
M V
"

�!\-(1;/-,-06!

2;/-!%9!

X(N!=!\-,./(0-!M!
"JI!Z:!MJ?#!DB(!

(L!

"?JS=MJ!

O?JS=MJ!

#?JS=MJ!

T?JS=MJ!

Y?JS=MJ!

J! MJ! 9J! "J! OJ! #J! TJ! YJ! IJ! _J!

!B
-/
,
-(
6&
*0
!U
,
*)
!,

=9
! 1
=M
! B
(=
M V
"

�!\-(1;/-,-06"

X(N!=!\-,./(0-!M!
"JI!Z:!MJ?#!DB(!

2;/-!F9!

.L!



!

! T#!

!

!

!

E*-(.6"@HG"]&03)-!3(1!2-/,-(04-1!*7!(L!%9!(05!.L!F9!6</*;3<!X(N!f!\-,./(0-!9!(6!"JI!Z!(05!MJ?#!DB(!

2/-11;/-!5/*2?!'<-!P=(P&1!4*//-12*051!6*!6<-!WX!,-(1;/-,-061!*7!6<-!2-/,-(6-!4*,2*1&6&*0!6<(6!

C-/-!/-4*/5-5!*>-/!6&,-!C&6<!16-21!.-6C--0!O!,&0!6*!M#!,&0?!

!
A;/6<-/:! -P2-/&,-06()! &5-()! 1-)-46&>&6&-1! *7! &07&)6/(6-5! gQA=I!,-,./(0-1!C-/-! ->();(6-5! 7/*,! 6<-!

1&03)-=3(1!2-/,-(04-1?! Q0! 6<-!;6&)&R-5!,-,./(0-1:! 6<-!gQA=I!,(6-/&()! &1! 7;))+! 4*07&0-5!C&6<&0! 6<-!

,(4/*2*/-1! *7! 6<-! 4-/(,&4! 6;.;)(/! 1;22*/6?! '<-! 2/-2(/(6&*0! (05! 4<(/(46-/&R(6&*0! *7! 6<-!

1+06<-6&R-5!,-,./(0-1! &1! /-2*/6-5! &0!/-7-/-04-! UT9V?!'<-!1&03)-=3(1!2-/,-(04-1!C-/-!,-(1;/-5!

.+! (! .;..)-! 7)*C,-6-/! 4*00-46-5! 6*! 6<-! (6,*12<-/-?! `-3-0-/(6&*0! 6/-(6,-06! &0! >(4;;,! C(1!

9?JS=MJ!

9?#S=MJ!

"?JS=MJ!

"?#S=MJ!

O?JS=MJ!

O?#S=MJ!

#?JS=MJ!

J! MJ! 9J! "J! OJ! #J! TJ! YJ! IJ! _J! MJJ!

!B
-/
,
-(
6&
*0
!U
,
*)
!,

=9
! 1
=M
! B
(=
M V
"

�!\-(1;/-,-06"

2;/-!%9!

X(N:!\-,./(0-!9!
"JI!Z:!MJ?#!DB(!

(L!

M?JS=MJ!

M?9S=MJ!

M?OS=MJ!

M?TS=MJ!

M?IS=MJ!

9?JS=MJ!

9?9S=MJ!

J! MJ! 9J! "J! OJ! #J! TJ! YJ! IJ! _J! MJJ! MMJ! M9J!

B
-/
,
-(
6&
*0
!U
,
*)
!,

=9
! 1
=M
! B
(=
M V
"

�!\-(1;/-,-06"

2;/-!F9!

X(N:!\-,./(0-!9!
"JI!Z:!MJ?#!DB(!

.L!



!

! TT!

4(//&-5!*;6!7*/!"J!,&0!C<-0!4<(03&03!6<-!6-16&03!3(1-1?!'<-!-P2-/&,-061!C-/-!4*05;46-5!(6!6</--!

5&77-/-06!6-,2-/(6;/-1!H9J!�X:!OY!�X!(05!YY!�XL!(05!6/(01,-,./(0-!2/-11;/-!&0!6<-!/(03-!#J=9JJ!

DB(!HA&3;/-!M_!f!A&3;/-!9ML?!

!

!

E*-(.6"@KG"B-/,-(04-!*7!2;/-!X8O!(05!2;/-!XF9! 6</*;3<!gQA=I!4*07&0-5!,-,./(0-!(6!9_"!Z!(05!

2/-11;/-!5/*2!&0!6<-!/(03-!#J!f!9JJ!DB(?"

!

!

E*-(.6"AFG"B-/,-(04-!*7!2;/-!X8O!(05!2;/-!XF9! 6</*;3<!gQA=I!4*07&0-5!,-,./(0-!(6!"9J!Z!(05!

2/-11;/-!5/*2!&0!6<-!/(03-!#J!f!9JJ!DB(?"

J?JS|JJ!

#?JS=J_!

M?JS=JI!

M?#S=JI!

9?JS=JI!

9?#S=JI!

J! #J! MJJ! M#J! 9JJ! 9#J!

B
-/
,
-(
0
4-
!U
,
*)
!,

=9
?! 1
=M
! B
(=
M V
!

'/(01,-,./(0-!B/-11;/-!UDB(V!

B-/,-(04-!X8O!

B-/,-(04-!XF9!

gQA=I!,-,./(0-!
9_"!Z!

J?JS|JJ!

#?JS=J_!

M?JS=JI!

M?#S=JI!

9?JS=JI!

9?#S=JI!

J! #J! MJJ! M#J! 9JJ! 9#J!

B
-/
,
-(
0
4-
!U
,
*)
!,

=9
?! 1
=M
! B
(=
M V
"

'/(01,-,./(0-!B/-11;/-!UDB(V"

B-/,-(04-!X8O!

B-/,-(04-!XF9!

gQA=I!\-,./(0-!
"9J!Z!



!

! TY!

!

!

E*-(.6"A@G"B-/,-(04-!*7!2;/-!X8O!(05!2;/-!XF9! 6</*;3<!gQA=I!4*07&0-5!,-,./(0-!(6!"#J!Z!(05!

2/-11;/-!5/*2!&0!6<-!/(03-!#J!f!9JJ!DB(?"

!

V"R6)('4)"/%7"7*)&())*$%"

'<-!%9{F9!1-)-46&>&6+!*7!%(N!R-*)&6-!(1!7;046&*0!*7!6-,2-/(6;/-!C(1!2/-5&46-5!(44*/5&03!,*5-)1!HLL!

(05! HUL:! ;1&03! 6<-! -h;&)&./&;,! 5(6(! /-2*/6-5! &0! U#YV! H1--! '(.)-! MML:! (1! 1<*C0! &0! A&3;/-! 99?! '<-!

2/-11;/-!5/*2:!4<*1-0!6*!&,2)-,-06!6<-!,*5-)!&1!MJ?#!DB(!C&6<!M"O?#!DB(!7--5!2/-11;/-!(05!M9O?J!

DB(!2-/,-(6-!2/-11;/-?!'<-!(51*/26&*0!1-)-46&>&6+:!->();(6-5!>&(!6<-!,*5-)!6<(6!(11;,-1!5&77;1&>&6+!

&05-2-05-04-! *0! 6<-! )*(5&03:! 5-4/-(1-1! 4*06&0;*;1)+!C&6<! &04/-(1&03! 6-,2-/(6;/-?! F0! 6<-! *6<-/!

<(05:!6<-!,*5-)!5-/&>-5!;05-/!6<-!(11;,26&*0!6<(6!DE2;G=#J#DE2#;K=;L#−#G=:!2/-5&461!(!,(P&,;,!*7!

6<-!4;/>-!OPB6+!>-/1;1!'?!\*/-*>-/:! 6<-! 7*/,-/!,*5-)! 7*/-4(161!<&3<-/!>();-1!*7!OPB6+! &0!/-12-46! 6*!

6<-!)(66-/!,*5-)?!
!

J?JS|JJ!

#?JS=J_!

M?JS=JI!

M?#S=JI!

9?JS=JI!

J! #J! MJJ! M#J! 9JJ! 9#J!

B
-/
,
-(
0
4-
!U
,
*)
!,

=9
?! 1
=M
! B
(=
M V
"

'/(01,-,./(0-!B/-11;/-!UDB(V"

B-/,-(04-!X8O!

B-/,-(04-!XF9!

gQA=I!\-,./(0-!
"#J!Z!



!

! TI!

!

E*-(.6" AAG"N51*/26&*0! 1-)-46&>&6+! *7!%(N!,*5-))-5! (1! 7;046&*0! *7! 6-,2-/(6;/-! (6! �B! v! MJ?#! DB(?!

OP;L=!(05!OP;U=!16(05!7*/!6<-!>();-1!*.6(&0-5!.+!,*5-)!HLL!(05!HUL!/-12-46&>-)+?!

!
A;/6<-/,*/-:! 6<-! (51*/26&*0! 1-)-46&>&6+! *7! %(N! 7*/! %9! *>-/! F9! C(1! 2/-5&46-5! (1! 7;046&*0! *7! 7--5!

2/-11;/-:!2-/,-(6-!2/-11;/-!(05!6-,2-/(6;/-:!;1&03!,*5-)1!HLL!(05!HUL?!'<-!/-1;)61:!*.6(&0-5!.+!

>(/&(6&*0! *7! 6<-! 7--5! 2/-11;/-! &0! 6<-! &06-/>()! M9O?#=M_O?#! DB(! (05! 4*016(06! 2-/,-(6-! 2/-11;/-!!!!!!

HBB!v!M9O!DB(L:!(/-!3&>-0! &0!A&3;/-!9":!'(.)-!MO!(05!'(.)-!M#?!'<-+! &05&4(6-! 6<(6! &04/-(1&03! 7--5!

2/-11;/-!(05! /-12-46&>-)+!(;3,-06&03!2/-11;/-!5/*2! )*C-/1! 6<-! 1-)-46&>&6+?!'<-!2/-5&46-5!>();-1!

7*/! >(/&(6&*0! *7! 6<-! 2-/,-(6-! 2/-11;/-! &0! 6<-! &06-/>()! M9O=M_O! DB(! .+! 4*016(06! 7--5! 2/-11;/-!!!!!!!!!!!!!!!!

HBA! v! M_O?#! DB(L:! (/-! 1<*C0! &0! A&3;/-! 9O:! '(.)-! MT! (05! '(.)-! MY?! Q0! 6<&1! 4(1-:! C&6<! &04/-(1&03!

2-/,-(6-!2/-11;/-:!6<-!2/-11;/-!5/*2!5&,&0&1<-1!(05!6<-!1-)-46&>&6+!()1*!5-4/-(1-1?!'<-!4<(03-!&0!

6<-!1-)-46&>&6+!C&6<!>(/&(6&*0!*7! 6<-! 7--5!(05!2-/,-(6-!2/-11;/-1! &1!,*/-!16/*03)+!2/*0*;04-5!(6!

)*C!6-,2-/(6;/-1?"

J?JJ!

J?#J!

M?JJ!

M?#J!

9?JJ!

9?#J!

"?JJ!

"?#J!

9Y"! 9I"! 9_"! "J"! "M"! "9"! """! "O"! "#"! "T"!

O
P B
6
+#

'!UZV!

α*(1) Baron et al., 1993 

α*(2) Baron et al., 1993 

NaA 

∆P = 10.5 kPa 



!

! T_!

!

!

!

E*-(.6"AIG"N51*/26&*0!1-)-46&>&6+!*7!%(N!4()4;)(6-5!.+!(L!,*5-)!HLL!(05!.L!,*5-)!HUL#(1!7;046&*0!*7!

6-,2-/(6;/-! (05! 2/-11;/-?! A--5! 2/-11;/-! &1! >(/&-5:! C<&)-! 2-/,-(6-! 2/-11;/-! &1! 4*016(06!!!!!!!!!!!!!!!!!

HBB!v!M9O!DB(L?!

! !

!"#$%&

!##$%&

!'#$%&
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!"#$%

&"$$%

&"&$%

&"'$%
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)"$$%
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3%/42%

&"#$5)"$$%

&"($5&"#$%

&"'$5&"($%

&"&$5&"'$%

&"$$5&"&$%

!"#$5&"$$%

!"#$%&

!##$%&

!'#$%&

!(#$%&

!"#$%

&"$$%

&"&$%

&"'$%

&"($%

&"#$%
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&*)%&#)%&+)%&+#%)$)%)$#% )!)% )&)% )))% )')% ),)% )()%

- .
%/
0-
12
%

!
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#
$
%
&

3%/42%

&"&$5&"'$%

&"$$5&"&$%

!"#$5&"$$%

(L!

.L!



!

! YJ!

!
=/,'6" @!G! $();-1! 7*/! 6<-! 2/-5&46-5! (51*/26&*0! 1-)-46&>&6+! *7! %(N:! 4()4;)(6-5! .+! ,*5-)! HLL:! (1!

7;046&*0!*7!6-,2-/(6;/-!(05!2/-11;/-?!A--5!2/-11;/-!&1!>(/&-5:!C<&)-!2-/,-(6-!2/-11;/-!&1!4*016(06!

HBB!v!M9O!DB(L?"

'!UZV!
BA!UDB(V!

M9O?#! M"O?#! MOO?#! M#O?#! MTO?#! MYO?#! MIO?#! M_O?#!

9Y"! 9?_#! 9?_9! 9?_J! 9?II! 9?IT! 9?IO! 9?I9! 9?IJ!

9I"! 9?IY! 9?I#! 9?I"! 9?IM! 9?IJ! 9?YI! 9?YT! 9?Y#!

9_"! 9?YT! 9?Y#! 9?Y"! 9?Y9! 9?YM! 9?T_! 9?TI! 9?TY!

9_I! 9?YM! 9?T_! 9?TI! 9?TY! 9?TT! 9?T#! 9?T"! 9?T9!

"J"! 9?T#! 9?TO! 9?T"! 9?T9! 9?TJ! 9?#_! 9?#I! 9?#I!

"JI! 9?#_! 9?#I! 9?#Y! 9?#T! 9?##! 9?#O! 9?#"! 9?#9!

"M"! 9?#"! 9?#9! 9?#M! 9?#J! 9?#J! 9?O_! 9?OI! 9?OY!

"9"! 9?OM! 9?OM! 9?OJ! 9?"_! 9?"_! 9?"I! 9?"Y! 9?"Y!

"""! 9?"J! 9?9_! 9?9_! 9?9I! 9?9I! 9?9Y! 9?9Y! 9?9Y!

"O"! 9?M_! 9?M_! 9?MI! 9?MI! 9?MI! 9?MY! 9?MY! 9?MY!

"#"! 9?J_! 9?J_! 9?J_! 9?JI! 9?JI! 9?JI! 9?JY! 9?JY!

"T"! 9?JJ! 9?JJ! M?__! M?__! M?__! M?__! M?_I! M?_I!

!

!

=/,'6" @<G! $();-1! 7*/! 6<-! 2/-5&46-5! (51*/26&*0! 1-)-46&>&6+! *7! %(N:! 4()4;)(6-5! .+! ,*5-)! HUL:! (1!

7;046&*0!*7!6-,2-/(6;/-!(05!2/-11;/-?!A--5!2/-11;/-!&1!>(/&-5:!C<&)-!2-/,-(6-!2/-11;/-!&1!4*016(06!

HBB!v!M9O!DB(L?"

'!UZV!
BA!UDB(V!

M9O?#! M"O?#! MOO?#! M#O?#! MTO?#! MYO?#! MIO?#! M_O?#!

9Y"! 9?9#! 9?9#! 9?99! 9?M_! 9?M#! 9?M9! 9?MJ! 9?JY!

9I"! 9?""! 9?""! 9?"J! 9?9Y! 9?9#! 9?99! 9?9J! 9?MY!

9_"! 9?"#! 9?"#! 9?""! 9?"M! 9?9_! 9?9T! 9?9O! 9?99!

9_I! 9?"#! 9?"#! 9?""! 9?"M! 9?9_! 9?9Y! 9?9#! 9?9"!

"J"! 9?"O! 9?"O! 9?"9! 9?"J! 9?9I! 9?9Y! 9?9#! 9?9"!

"JI! 9?"9! 9?"9! 9?"J! 9?9_! 9?9Y! 9?9#! 9?9O! 9?99!

"M"! 9?9_! 9?9_! 9?9I! 9?9T! 9?9#! 9?9O! 9?99! 9?9M!

"9"! 9?9"! 9?9"! 9?99! 9?9M! 9?9J! 9?M_! 9?MI! 9?MY!

"""! 9?MT! 9?MT! 9?M#! 9?MO! 9?MO! 9?M"! 9?M9! 9?MM!

"O"! 9?J_! 9?J_! 9?JI! 9?JY! 9?JY! 9?JT! 9?J#! 9?J#!

"#"! 9?JM! 9?JM! 9?JM! 9?JJ! M?__! M?__! M?_I! M?_I!

"T"! M?_O! M?_O! M?_"! M?_"! M?_9! M?_9! M?_M! M?_M!



!

! YM!

!

!

E*-(.6"A!G"N51*/26&*0!1-)-46&>&6+!*7!%(N!4()4;)(6-5!.+!(L!,*5-)!HLL!(05!.L!,*5-)!HUL#(1!7;046&*0!*7!

6-,2-/(6;/-! (05!2/-11;/-?! A--5!2/-11;/-! &1! 4*016(06! HBA! v! M_O?#! DB(L! (05!2-/,-(6-! 2/-11;/-! &1!
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&"($4&"#$%

&"'$4&"($%
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&"$$%

&"&$%

&"'$%

&"($%

&"#$%
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&*)%&#)%&+)% &+#% )$)% )$#% )!)% )&)% )))% )')% ),)% )()%
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%
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2%.31%

&"&$4&"'$%

&"$$4&"&$%

!"#$4&"$$%

(L!

.L!



!

! Y9!

=/,'6" @JG" $();-1! 7*/! 6<-! 2/-5&46-5! (51*/26&*0! 1-)-46&>&6+! *7! %(N:! 4()4;)(6-5! .+! ,*5-)! HLL:! (1!

7;046&*0! *7! 6-,2-/(6;/-! (05! 2/-11;/-?! A--5! 2/-11;/-! &1! 4*016(06! HBA! v! M_O?#! DB(L! (05! 2-/,-(6-!

2/-11;/-!&1!>(/&-5?"

'!UZV!
BB!UDB(V!

M9O! M"O! MOO! M#O! MTO! MYO! MIO! M_O!

9Y"! 9?IJ! 9?YI! 9?YT! 9?YO! 9?Y9! 9?YJ! 9?TI! 9?TT!

9I"! 9?Y#! 9?Y"! 9?YM! 9?YJ! 9?TI! 9?TY! 9?T#! 9?TO!

9_"! 9?TY! 9?TT! 9?TO! 9?T"! 9?T9! 9?TM! 9?#_! 9?#I!

9_I! 9?T9! 9?TM! 9?TJ! 9?#_! 9?#I! 9?#Y! 9?#T! 9?##!

"J"! 9?#I! 9?#T! 9?##! 9?#O! 9?#O! 9?#"! 9?#9! 9?#M!

"JI! 9?#9! 9?#9! 9?#M! 9?#J! 9?O_! 9?OI! 9?OY! 9?OT!

"M"! 9?OY! 9?OY! 9?OT! 9?O#! 9?OO! 9?O"! 9?O"! 9?O9!

"9"! 9?"Y! 9?"T! 9?"T! 9?"#! 9?"O! 9?"O! 9?""! 9?""!

"""! 9?9Y! 9?9T! 9?9T! 9?9#! 9?9#! 9?9O! 9?9O! 9?9"!

"O"! 9?MY! 9?MT! 9?MT! 9?MT! 9?M#! 9?M#! 9?MO! 9?MO!

"#"! 9?JY! 9?JY! 9?JY! 9?JT! 9?JT! 9?JT! 9?J#! 9?J#!

"T"! M?_I! M?_I! M?_I! M?_I! M?_Y! M?_Y! M?_Y! M?_Y!

!

!

=/,'6" @VG" $();-1! 7*/! 6<-! 2/-5&46-5! (51*/26&*0! 1-)-46&>&6+! *7! %(N:! 4()4;)(6-5! .+! ,*5-)! HUL:! (1!

7;046&*0! *7! 6-,2-/(6;/-! (05! 2/-11;/-?! A--5! 2/-11;/-! &1! 4*016(06! HBA! v! M_O?#! DB(L! (05! 2-/,-(6-!

2/-11;/-!&1!>(/&-5?"

'!UZV!
BB!UDB(V!

M9O! M"O! MOO! M#O! MTO! MYO! MIO! M_O!

9Y"! 9?JY! 9?JO! 9?JJ! M?_I! M?_#! M?_9! M?I_! M?IY!

9I"! 9?MY! 9?M#! 9?M9! 9?J_! 9?JY! 9?JO! 9?J9! 9?JJ!

9_"! 9?99! 9?9J! 9?MI! 9?MT! 9?MO! 9?M9! 9?MJ! 9?JI!

9_I! 9?9"! 9?9M! 9?M_! 9?MY! 9?M#! 9?MO! 9?M9! 9?MJ!

"J"! 9?9"! 9?9M! 9?9J! 9?MI! 9?MT! 9?M#! 9?M"! 9?MM!

"JI! 9?99! 9?9M! 9?M_! 9?MI! 9?MT! 9?M#! 9?M"! 9?M9!

"M"! 9?9M! 9?9J! 9?MI! 9?MY! 9?M#! 9?MO! 9?M"! 9?M9!

"9"! 9?MY! 9?MT! 9?MO! 9?M"! 9?M9! 9?MM! 9?MJ! 9?J_!

"""! 9?MM! 9?MJ! 9?J_! 9?JI! 9?JI! 9?JY! 9?JT! 9?J#!

"O"! 9?J#! 9?JO! 9?J"! 9?J"! 9?J9! 9?JM! 9?JM! 9?JJ!

"#"! M?_I! M?_Y! M?_Y! M?_T! M?_T! M?_#! M?_#! M?_O!

"T"! M?_M! M?_M! M?_J! M?_J! M?I_! M?I_! M?II! M?II!

! !



!

! Y"!

'<-!%9{F9! (51*/26&*0!1-)-46&>&6+!*7! 6<-!X(=7*/,!*7!c'N!R-*)&6-!<(1!.--0!()1*!2/-5&46-5?!'<&1! 6&,-!

6<-!,*5-)!2(/(,-6-/1!H1;,,(/&R-5!&0!'(.)-!M9L!C-/-!-P6/(46-5!7/*,!6C*!&05-2-05-06! )&6-/(6;/-!

1*;/4-1!f!-P2-/&,-06()! U#YV!(05! 6<-*/-6&4()! 16;5+! U#9V?! Q0&6&())+! 6<-!2/-11;/-!5&77-/-04-!C(1!D-26!

-h;()! 6*! 6<-! >();-!;1-5! 7*/!%(N! 1&,;)(6&*01! HMJ?#! DB(L! (05!OPB6+! (1! 7;046&*0! *7! 6-,2-/(6;/-!C(1!

2/-5&46-5! >&(! ,*5-)1! HLL! (05! HUL?! '<-! 4*//-)(6&*0! 1-)-46&>&6+=>-/1;1=6-,2-/(6;/-! &1! 2)*66-5! &0!

A&3;/-! 9#?! 8-/-:! 6<-! ,(P&,;,! *7! 6<-! 4;/>-:! C<&4<! C(1! 2/->&*;1)+! *.1-/>-5! 7*/! %(N! (44*/5&03!

,*5-)!HUL:!C(1!*.6(&0-5!C&6<!.*6<!(0()+6&4()!7*/,;)(-?!F0-!-P2)(0(6&*0!7*/!6<-!*.1-/>-5!,(P&,;,!

4*;)5! .-! 6<-! 5&77-/-04-! &0! 6<-! &1*16-/&4! <-(61! *7! (51*/26&*0! *7! 6<-! 6C*! 3(1-1?! '<-! >();-! *7!V+&! &1!

<&3<-/! 7*/! %9! &0! 4*,2(/&1*0! 6*! F9?! '<&1! (51*/26&*0! 2(/(,-6-/! 5-6-/,&0-1! 6<-! 6-,2-/(6;/-!

5-2-05-04+! *7! 6<-! -h;&)&./&;,! 4*016(06:! "$?! N1! (! 4*01-h;-04-! 6<-! /(6-! *7! 4<(03-! *7! "$! C&6<! 6<-!

6-,2-/(6;/-!&1!5&77-/-06!7*/!0&6/*3-0!(05!*P+3-0?!

N0*6<-/!*.1-/>(6&*0!6<(6!4(0!.-!5/(C0!7/*,!A&3;/-!9#!&1!6<(6!6<-!5&77-/-04-!.-6C--0!6<-!1-)-46&>&6+!

>();-1!2/-5&46-5!.+!6<-!6C*!,*5-)1!&1!h;&6-!)(/3-!(6!)*C!6-,2-/(6;/-1!(05!(),*16!>(0&1<-1!(6!<&3<!

6-,2-/(6;/-1?! \*/-*>-/:! 6<-! 4;/>-1! *.6(&0-5! C&6<! 6<-*/-6&4()! H@A'L! (05! -P2-/&,-06()! ,*5-)!

2(/(,-6-/1! 5*0m6! 4*&04&5-?! Q0! 7(46:! 6<-! >();-1! 2/-5&46-5! .+! ;1-! *7! 6<-! (51*/26&*0! 2(/(,-6-/1!

/-2*/6-5! 7/*,! 6<-! @A'! 4()4;)(6&*01! (05! 7/*,! 6<-! 4</*,(6*3/(2<&4! 16;5+! (/-! 1&,&)(/! (6! )*C!

6-,2-/(6;/-1!.;6!(6!<&3<!6-,2-/(6;/-1!6<-/-!(/-!16/*03!5->&(6&*01?!N1! 7;/6<-/!,(66-/:! 6<-!/-1;)61!

*.6(&0-5!C&6<!,*5-)!HUL!(05!6<-!-P2-/&,-06()!2(/(,-6-/1!5&5!1<*C!)-11!2/*0*;04-5!,(P&,;,?!

!

!

E*-(.6" A<G" N51*/26&*0! 1-)-46&>&6+! *7! X(N!,*5-))-5! (1! 7;046&*0! *7! 6-,2-/(6;/-! (6! �B! v! MJ?#! DB(!

(44*/5&03! 6*! (51*/26&*0! 2(/(,-6-/1! *.6(&0-5! -P2-/&,-06())+! Ha(/*0! -6! ()?:! M__"! U#YVL! (05!

6<-*/-6&4())+!H@-!c;4(!-6!()?:!9JJ9!U#9VL?!OPHLL!(05!OPHUL!16(05!7*/!6<-!>();-1!*.6(&0-5!.+!,*5-)!HLL!

(05!HUL!/-12-46&>-)+?!

J?JJ!

J?#J!

M?JJ!

M?#J!

9?JJ!

9?#J!

"?JJ!

"?#J!

O?JJ!

9Y"! 9I"! 9_"! "J"! "M"! "9"! """! "O"! "#"! "T"!

O
P B
6
+"

'!UZV"

α*(1) Baron et al., 1993 

α*(2) Baron et al., 1993 

α*(1) De Luca et al., 2002 

α*(2) De Luca et al., 2002 

CaA 

∆P = 10.5 kPa  

 



!

! YO!

'<-!%9{F9!(51*/26&*0!1-)-46&>&6+!*7!X(N!(1!7;046&*0!*7!BA:!BB!(05!'!C(1!2/-5&46-5!>&(!,*5-)1!HLL!(05!

HUL!C&6<!6<-!,*5-)!2(/(,-6-/1!6(D-0!7/*,!W?!@-!c;4(!-6!()!H9JJ9L?!'<-!/-1;)61:!*.6(&0-5!(6!4*016(06!

2-/,-(6-!2/-11;/-!HBB!v!M9O!DB(L!(05!7--5!2/-11;/-!&0!6<-!&06-/>()!M9O?#=M_O?#!DB(:!(/-!1<*C0!&0!

A&3;/-!9T?!'<-!>();-1!*.6(&0-5!C&6<!6<-!6C*!,*5-)1!(/-!3&>-0!()1*!&0!'(.)-!MI!H*.6(&0-5!>&(!,*5-)!

HLLL! (05! '(.)-! M_! H*.6(&0-5! >&(! ,*5-)! HULL?! '<-! 2/-5&46-5! >();-1! 7*/! >(/&(6&*0! *7! 6<-! 2-/,-(6-!

2/-11;/-! &0! 6<-! &06-/>()! M9O=M_O! DB(! .+! 4*016(06! 7--5! 2/-11;/-! HBA! v! M_O?#! DB(L:! (/-! 1<*C0! &0!

A&3;/-!9Y:!'(.)-!9J!(05!'(.)-!9M?!'<-!4*04);1&*01!C-!5/(C!/-,(&0!6<-!1(,-!(1!&0!6<-!4(1-!*7!%(N!

R-*)&6-!(05!0(,-)+!6<(6!6<-!1-)-46&>&6+!5-2-05-04+!*0!6<-!2/-11;/-!&1!,*/-!16/*03)+!2/*0*;04-5!(6!

)*C!6-,2-/(6;/-1!(05!0-3)&3&.)-!(6!<&3<!6-,2-/(6;/-1?!Q04/-(1&03!7--5!2/-11;/-!HBB!v!4*016L!)-(51!

6*! 5-4/-(1-! &0! 6<-! 1-)-46&>&6+?! A*/! -P(,2)-:! (6! 9_Y! Z! ,*5-)! HLL! 2/-5&461! 6<(6! 6<-! 1-)-46&>&6+! &1!

5-4/-(1-5! 7/*,! "?"O! (6! BA! v! M9O?#! DB(! 6*! 9?_I! (6! BA! v! M_O?#! DB(:!C<&)-! (6! "T"! Z! 6<-! 2/-5&46&*0!

&05&4(6-1! 1-)-46&>&6+! 5/*2! 7/*,!9?"M! (6! BA! v! M9O?#! DB(! 6*! 9?9_! (6! BA! v! M_O?#! DB(?! ]&,&)(/! 6/-05! &1!

*.6(&0-5! C<-0! 6<-! 2-/,-(6-! 2/-11;/-! &1! >(/&-5?! Q04/-(1&03! 2-/,-(6-! 2/-11;/-! (6! 4*016(06! 7--5!

2/-11;/-!()1*!)*C-/1!6<-!1-)-46&>&6+!5;-!6*!6<-!7(46!6<(6!6<-!2/-11;/-!5/*2!5-4/-(1-1?! !



!

! Y#!

!

!

!

!

E*-(.6"AJG"N51*/26&*0!1-)-46&>&6+!*7!X(N!4()4;)(6-5!.+!(L!,*5-)!HLL!(05!.L!,*5-)!HUL!(1!7;046&*0!*7!

6-,2-/(6;/-!(05!2/-11;/-?!A--5!2/-11;/-!&1!>(/&-5:!C<&)-!2-/,-(6-!2/-11;/-!&1!4*016(06!HBB!v!M9O?J!

DB(L?! !

!"#$%&

!##$%&

!'#$%&

!(#$%&

!"##$

!"!#$

!"%#$

!"&#$

!"'#$

("##$

("!#$

("%#$

("&#$

!)($!'($!*($!*'$(#($(#'$ (+($ (!($ ((($ (%($ (,($ (&($

- .
$/
0-
12
$

!
"
#
$
%
&

3$/42$

("&#5(")#$

("%#5("&#$

("!#5("%#$

("##5("!#$

!"'#5("##$

!"&#5!"'#$

!"%#5!"&#$

!"!#5!"%#$

!"##5!"!#$

!"#$%&

!##$%&

!'#$%&

!(#$%&

!$))&

!$")&

!$#)&

!$')&

!$()&

"$))&

"$")&

"$#)&

"$')&

"$()&

*$))&

"+*& "(*& ",*& ",(& *)*& *)(& *!*& *"*& ***& *#*& *%*& *'*&

-
-
&.
/
-
0
1&

!
"
#
$
%
&

2&.31&

"$')4"$()&

"$#)4"$')&

"$")4"$#)&

"$))4"$")&

!$()4"$))&

!$')4!$()&

!$#)4!$')&

!$")4!$#)&

!$))4!$")&

(L!

.L!



!

! YT!

=/,'6" @HG! $();-1! 7*/! 6<-! 2/-5&46-5! (51*/26&*0! 1-)-46&>&6+! *7! X(N:! 4()4;)(6-5! .+! ,*5-)! HLL:! (1!

7;046&*0!*7!6-,2-/(6;/-!(05!2/-11;/-?!A--5!2/-11;/-!&1!>(/&-5:!C<&)-!2-/,-(6-!2/-11;/-!&1!4*016(06!

HBB!v!M9O?J!DB(L?"

'!UZV!
BA!UDB(V!

M9O?#! M"O?#! MOO?#! M#O?#! MTO?#! MYO?#! MIO?#! M_O?#!

9Y"! "?"O! "?9Y! "?99! "?MT! "?MM! "?JT! "?J9! 9?_I!

9I"! "?#I! "?#9! "?OT! "?OM! "?"T! "?"M! "?9Y! "?9"!

9_"! "?TY! "?T9! "?#Y! "?#"! "?O_! "?OO! "?OM! "?"Y!

9_I! "?TT! "?T9! "?#I! "?#O! "?#J! "?OT! "?O"! "?"_!

"J"! "?T"! "?#_! "?##! "?#9! "?OI! "?O#! "?O9! "?"I!

"JI! "?#T! "?#"! "?#J! "?OY! "?OO! "?OM! "?"I! "?"#!

"M"! "?OI! "?O#! "?O9! "?OJ! "?"Y! "?"#! "?"9! "?"J!

"9"! "?9Y! "?9#! "?9"! "?9M! "?M_! "?MY! "?M#! "?MO!

"""! "?J9! "?JM! "?JJ! 9?_I! 9?_Y! 9?_T! 9?_O! 9?_"!

"O"! 9?YY! 9?YT! 9?YT! 9?Y#! 9?YO! 9?Y"! 9?Y9! 9?YM!

"#"! 9?#"! 9?#"! 9?#9! 9?#9! 9?#M! 9?#M! 9?#J! 9?O_!

"T"! 9?"M! 9?"M! 9?"M! 9?"J! 9?"J! 9?9_! 9?9_! 9?9_!

!

!

=/,'6" @KG" $();-1! 7*/! 6<-! 2/-5&46-5! (51*/26&*0! 1-)-46&>&6+! *7! X(N:! 4()4;)(6-5! .+! ,*5-)! HUL:! (1!

7;046&*0!*7!6-,2-/(6;/-!(05!2/-11;/-?!A--5!2/-11;/-!&1!>(/&-5:!C<&)-!2-/,-(6-!2/-11;/-!&1!4*016(06!

HBB!v!M9O?J!DB(L?"

'!UZV!
BA!UDB(V!

M9O?#! M"O?#! MOO?#! M#O?#! MTO?#! MYO?#! MIO?#! M_O?#!

9Y"! M?9I! M?9"! M?M_! M?M#! M?M9! M?JI! M?J#! M?J"!

9I"! M?YT! M?YM! M?T#! M?TM! M?#T! M?#9! M?OI! M?O#!

9_"! 9?9J! 9?MO! 9?J_! 9?JO! M?__! M?_O! M?_J! M?IT!

9_I! 9?"I! 9?"9! 9?9Y! 9?99! 9?MY! 9?M"! 9?JI! 9?J#!

"J"! 9?#9! 9?OY! 9?O9! 9?"Y! 9?"9! 9?9I! 9?9O! 9?9J!

"JI! 9?T9! 9?#I! 9?#"! 9?OI! 9?OO! 9?OJ! 9?"T! 9?""!

"M"! 9?T_! 9?T#! 9?TJ! 9?#T! 9?#"! 9?O_! 9?O#! 9?O9!

"9"! 9?Y"! 9?T_! 9?TT! 9?T"! 9?TJ! 9?#Y! 9?#O! 9?#M!

"""! 9?TT! 9?TO! 9?TM! 9?#_! 9?#Y! 9?##! 9?#"! 9?#M!

"O"! 9?#"! 9?#9! 9?#J! 9?O_! 9?OY! 9?OT! 9?OO! 9?O"!

"#"! 9?"I! 9?"Y! 9?"T! 9?"O! 9?""! 9?"9! 9?"M! 9?"J!

"T"! 9?9M! 9?9J! 9?9J! 9?M_! 9?MI! 9?MY! 9?MY! 9?MT!

!

! !



!

! YY!

!

!

!

!

E*-(.6"AVG"N51*/26&*0!1-)-46&>&6+!*7!X(N!4()4;)(6-5!.+!(L!,*5-)!HLL!(05!.L!,*5-)!HUL!(1!7;046&*0!*7!

6-,2-/(6;/-! (05!2/-11;/-?! A--5!2/-11;/-! &1! 4*016(06! HBA! v! M_O?#! DB(L! (05!2-/,-(6-! 2/-11;/-! &1!

>(/&-5?! !

!"#$

!##$

!%#$

!&#$

!"##$

!"!#$

!"%#$

!"&#$

!"'#$

("##$
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("%#$

("&#$

!)($!'($!*($ !*'$ (#($ (#'$ (+($ (!($ ((($ (%($ (,($ (&($

- -
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/-
01
$

!
"
#
$
%
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2$.31$

("!#4("%#$

("##4("!#$

!"'#4("##$

!"&#4!"'#$

!"%#4!"&#$

!"!#4!"%#$

!"##4!"!#$

!"#$

!##$

!%#$

!&#$

'(&'$

!()'$

!(&'$

"()'$

"(&'$

"*)$ "&)$ "+)$ "+&$ )')$ )'&$ )!)$ )")$ )))$ )#)$ ),)$ )%)$

-
-
$.
/
-
0
1$

!
"
#
$
%
&

2$.31$

"()'4"(&'$

!(&'4"()'$

!()'4!(&'$

'(&'4!()'$

(L!

.L!



!

! YI!

=/,'6" AFG" $();-1! 7*/! 6<-! 2/-5&46-5! (51*/26&*0! 1-)-46&>&6+! *7! X(N:! 4()4;)(6-5! .+! ,*5-)! HLL:! (1!

7;046&*0! *7! 6-,2-/(6;/-! (05! 2/-11;/-?! A--5! 2/-11;/-! &1! 4*016(06! HBA! v! M_O?#! DB(L! (05! 2-/,-(6-!

2/-11;/-!&1!>(/&-5?"

'!UZV!
BB!UDB(V!

M9O! M"O! MOO! M#O! MTO! MYO! MIO! M_O!

9Y"! 9?_I! 9?_"! 9?II! 9?I"! 9?Y_! 9?Y#! 9?YM! 9?TI!

9I"! "?9"! "?MI! "?M"! "?J_! "?J#! "?JM! 9?_Y! 9?_"!

9_"! "?"Y! "?"9! "?9I! "?9O! "?9M! "?MY! "?MO! "?MJ!

9_I! "?"_! "?"#! "?"M! "?9I! "?9O! "?9M! "?MI! "?M#!

"J"! "?"I! "?"#! "?"9! "?9I! "?9#! "?99! "?M_! "?MY!

"JI! "?"#! "?"9! "?9_! "?9T! "?9O! "?9M! "?MI! "?MT!

"M"! "?"J! "?9Y! "?9#! "?99! "?9J! "?MY! "?M#! "?M"!

"9"! "?MO! "?M9! "?MJ! "?JI! "?JT! "?J#! "?J"! "?JM!

"""! 9?_"! 9?_9! 9?_M! 9?I_! 9?II! 9?IY! 9?IT! 9?I#!

"O"! 9?YM! 9?YJ! 9?YJ! 9?T_! 9?TI! 9?TY! 9?TT! 9?T#!

"#"! 9?O_! 9?O_! 9?OI! 9?OI! 9?OY! 9?OY! 9?OT! 9?O#!

"T"! 9?9_! 9?9I! 9?9I! 9?9Y! 9?9Y! 9?9Y! 9?9T! 9?9T!

!

!

=/,'6" A@G" $();-1! 7*/! 6<-! 2/-5&46-5! (51*/26&*0! 1-)-46&>&6+! *7! X(N:! 4()4;)(6-5! .+! ,*5-)! HUL:! (1!

7;046&*0! *7! 6-,2-/(6;/-! (05! 2/-11;/-?! A--5! 2/-11;/-! &1! 4*016(06! HBA! v! M_O?#! DB(L! (05! 2-/,-(6-!

2/-11;/-!&1!>(/&-5?"

'!UZV!
BB!UDB(V!

M9O! M"O! MOO! M#O! MTO! MYO! MIO! M_O!

9Y"! M?J"! J?__! J?_#! J?_9! J?_J! J?IY! J?I#! J?I9!

9I"! M?O#! M?OJ! M?"T! M?"9! M?9I! M?9#! M?99! M?M_!

9_"! M?IT! M?IM! M?YY! M?Y9! M?TI! M?TO! M?TM! M?#Y!

9_I! 9?J#! 9?JJ! M?_#! M?_M! M?IY! M?I"! M?Y_! M?YT!

"J"! 9?9J! 9?M#! 9?MM! 9?JY! 9?J"! M?__! M?_T! M?_9!

"JI! 9?""! 9?9I! 9?9O! 9?9J! 9?MY! 9?M"! 9?MJ! 9?JT!

"M"! 9?O9! 9?"I! 9?"O! 9?"M! 9?9Y! 9?9O! 9?9M! 9?MI!

"9"! 9?#M! 9?OI! 9?O#! 9?O"! 9?OJ! 9?"Y! 9?"#! 9?"9!

"""! 9?#M! 9?OI! 9?OT! 9?OO! 9?O9! 9?OJ! 9?"I! 9?"T!

"O"! 9?O"! 9?OM! 9?"_! 9?"I! 9?"T! 9?"#! 9?""! 9?"9!

"#"! 9?"J! 9?9_! 9?9I! 9?9Y! 9?9T! 9?9#! 9?9O! 9?9"!

"T"! 9?MT! 9?M#! 9?MO! 9?MO! 9?M"! 9?M9! 9?M9! 9?MM!

!

! !



!

! Y_!

'<-! 6<-*/-6&4()! /-1;)61! 6(D-! &06*!(44*;06!*0)+! 6<-!(51*/26&*0!2(/6!*7! 1-2(/(6&*0:!(1!;05-/)&0-5! &0!

]-46&*0!T?9?!8*C->-/:!1-2(/(6&*0!*7!0&6/*3-0!(05!*P+3-0!.+!c'N!R-*)&6-1! &1! &0! 7(46!(0!(51*/26&*0=

4*06/*))-5! 2/*4-11?! '<&1! 16(6-,-06! &1! >()&5(6-5! .+! 6<-! &5-()! 2-/,1-)-46&>&6&-1! *7! %(N! (05! X(N!

,-,./(0-1! 6<(6!C-/-!*.6(&0-5!>&(! -P2-/&,-06()! 6-4<0&h;-1?!'<-! 1&03)-=3(1!2-/,-(04-1! 6</*;3<!

6<-! 6C*! 6-16-5! ON!,-,./(0-1! (05! 6<-&/! X(9|=-P4<(03-5! -h;&>()-061! (6! "JI! Z! (05! MJ?#! DB(! (/-!

/-2*/6-5! &0! '(.)-! 99?! N)6<*;3<! #N! 2*/-1! (/-! )(/3-/! 6<(0! 6<*1-! 4*//-12*05&03! 6*! ON:! 6<-! &*0=

-P4<(03-5!1(,2)-1!1<*C-5!)*C-/!2-/,-(04-!>();-1:!2-/<(21!5;-!6*!6<-!5-2*1&6&*0!*7!1()61!*0!6<-!

,-,./(0-! 2*/-1?! ];/2/&1&03)+! 6<-! -P2-/&,-06()! 1-)-46&>&6&-1! *7! 6<-!,-,./(0-1! &0! 6<-&/! 1*5&;,=

7*/,!C-/-!<&3<-/!6<(0!6<*1-!*7!6<-!X(=-P4<(03-5!,-,./(0-1?!'<&1!4(0!.-!(66/&.;6-5!6*!&01;77&4&-06!

&*0=-P4<(03-!2/*4-5;/-!.;6!C-!4(0m6!5/(C!4)-(/!4*04);1&*01!<-/-:!1&04-!6<-!,-,./(0-1!C-/-!0*6!

(0()+1-5! >&(! -0-/3+! 5&12-/1&>-! e=/(+! 12-46/*14*2+! */! (0*6<-/! 1;&6(.)-! 2/*4-5;/-! 6<(6! C*;)5!

2/*>&5-!,*/-!&07*/,(6&*0!(.*;6!6<-!4*,2*1&6&*0!*7!6<-!R-*)&6-!)(+-/!.-7*/-!(05!(76-/!&*0!-P4<(03-?!

F;/!,*5-)1!(05! )&6-/(6;/-!5(6(!1<*C!5&77-/-06!6/-05!(05!0(,-)+!6<(6!#N!,*)-4;)(/!1&->-!-P<&.&61!

3/-(6-/!1-2(/(6&*0!(.&)&6+! 6<(0!ON?!'<&1! &1!-P2)(&0-5!.+! 6<-! 7(46! 6<(6! 6<-!,(&0!(51*/26&*0! 7*/4-!*7!

c'N=6+2-!R-*)&6-1!&1!6<-!-)-46/*16(6&4!&06-/(46&*0!.-6C--0!6<-!-P6/(=7/(,-C*/D!4(6&*01!(05!6<-!3(1!

,*)-4;)-1:! (1! *;6)&0-5! &0! ]-46&*0! #?9?! '<-! 2*)(/&R(6&*0! 2*C-/! *7! X(9|! &1! <&3<-/! 6<(0! 6<(6! *7! %(|:!

C<&4<! ,-(01! 6<(6! 6<-! &06-/(46&*0! .-6C--0! X(9|=&*01! (05! %9! H6<-! ,*)-4;)-1! C&6<! 16/*03-/!

h;(5/;2*)-!,*,-06L!&1!*7!3/-(6-/!2*C-/!UT9V?!

=/,'6" AAG" SP2-/&,-06()! 1&03)-=3(1! 2-/,-(04-1! 6</*;3<! %(N! (05! X(N!,-,./(0-1! (6! "JI! Z! (05!

MJ?#!DB(!(05!6<-!4*//-12*05&03!&5-()!2-/,1-)-46&>&6&-1?"

\-,./(0-!

B-/,-(04-!U,*)!,=9!1=M!B(=MV"

OPM./7!%9{F9!

%9! F9!

%(N!f!\-,./(0-!M! #?YM!�!MJ=_! M?"O!�!MJ=_! O?9Y!

%(N!f!\-,./(0-!9! "?TM!�!MJ=_! I?MI!�!MJ=MJ! O?O9!

X(N!f!\-,./(0-!M! M?#Y!�!MJ=_! O?YI!�!MJ=MJ! "?9I!

X(N!f!\-,./(0-!9! O?"9!�!MJ=MJ! M?#Y!�!MJ=MJ! 9?Y#!

!

'<-! 2/-5&46-5! 1-)-46&>&6+! *7! %(N! (6! "JI! Z! (05! MJ?#! DB(! &1! 9?#I! (44*/5&03! ,*5-)! HLL:! (05! 9?"9!

(44*/5&03! ,*5-)! HUL?! '<-! -P2-/&,-06())+! 5-6-/,&0-5! 2-/,1-)-46&>&6&-1:! *.6(&0-5! .+! &5-06&4()!

*2-/(6&*0!4*05&6&*01:!(/-!O?9Y!(05!O?O9!C&6<!,-,./(0-1!M!(05!9:!/-12-46&>-)+:!&?-?!<&3<-/!6<(0!6<-!

6<-*/-6&4()! >();-1?! Q0! 6<-! 4(1-! *7! X(N:! 6<-! 1-)-46&>&6&-1!,*5-))-5! >&(! 6<-! 6C*! /-)(6&*01<&21:! (6! 6<-!

1(,-! 6-,2-/(6;/-!(05!2/-11;/-!5/*2:!(/-!"?Y#!(05!"?#"! HC&6<!,*5-)!2(/(,-6-/1!-,2)*+-5! 7/*,!



!

! IJ!

U#YV!(05!U#9V!/-12-46&>-)+L:!C<-0!DE2F$#�!8;GL!&1!(11;,-5:!(05!9?T9!(05!9?#I!H,*5-)!2(/(,-6-/1!(1!

(7*/-,-06&*0-5L:!C<-0!6<-!(11;,26&*0!&1!6<(6!DE2F$#v!8;GL?!Q0!4*,2(/&1*0:!6<-!>();-1!4()4;)(6-5!7/*,!

6<-!,-(1;/-5!1&03)-=3(1!2-/,-(04-1! 6</*;3<!6<-!ON!,-,./(0-1!(/-!"?9I!(05!9?Y#?!'<-1-!>();-1!

(/-!1;,,(/&R-5!&0!'(.)-!9"?!

=/,'6" AIG" X*,2(/&1*0! *7! 6<-! 2/-5&46-5! (51*/26&*0! 1-)-46&>&6&-1! (05! 6<-! -P2-/&,-06()!

2-/,1-)-46&>&6&-1!*7!%(N!(05!X(N!(6!"JI!Z!(05!MJ?#!DB(?"

@(6(!]*;/4-! g-*)&6-!

'(
)#*!
WO

A
XD

A
Y!

'!v!"JI!Z:!�B!v!MJ?#!DB(!

'(
+,-&

!WO
A
XD

A
Y!

'!v!"JI!Z:!�B!v!MJ?#!DB(!

D
E2F$
#�!8;GL! D

E2F$
#v!8;GL! \-,./(0-!M! \-,./(0-!9!

X</*,(6*3/(2<&4!

]6;5+!U#YV!
%(N! 9?#_! 9?"9! O?9Y! O?O9!

X</*,(6*3/(2<&4!

]6;5+!U#YV!
X(N!

"?#"! 9?#I!

"?9I! 9?Y#!

@A'!]6;5+!U#9V! "?Y#! 9?T9!

!

Q0! (55&6&*0:! 6<-! 2/-5&46-5! OPB6+! >();-1! C-/-! 4*,2(/-5! 6*! 6<-! 2;/-=4*,2*0-06! (51*/26&*0!

1-)-46&>&6&-1!*7!%(N!(05!X(N!6*C(/51!%9!(05!F9!*.6(&0-5!-P2-/&,-06())+!.+!b?!]<(03!-6!()?! H9JJ_L!

UT9V?!`-2*/6-5)+:!%(N!-P<&.&61!(51*/26&*0!1-)-46&>&6+!*7!9?I:!C<&)-!OPB6+!*7!X(N! &1!"?9:!(6!9_I!Z!(05!

MM"!DB(!7--5!2/-11;/-?!^1&03!&5-06&4()!*2-/(6&*0!4*05&6&*01:!,*5-)!HLL!+&-)51!(51*/26&*0!1-)-46&>&6+!

*7!%(N!-h;()!6*!9?Y":!(05!,*5-)!HUL!+&-)51!9?O9?!'<-!6<-*/-6&4()!/-1;)6!7*/!X(N!>&(!,*5-)!HLL!&1!"?IM:!

(05!>&(!,*5-)!HUL!&6! &1!9?OT!H2(/(,-6-/1!7/*,!W?$?!a(/*0!-6!()?L?!'<-!/-1;)61!*.6(&0-5!.+!;1&03!6<-!

,*5-)!2(/(,-6-/1!4()4;)(6-5!.+!W?!@-!c;4(!-6!()?:!3(>-!1&,&)(/!/-1;)61:!(1!1<*C0!&0!'(.)-!9O?!

N)6<*;3<!*;/!2/-5&46-5!&5-()!1-)-46&>&6&-1!5&77-/! &0!(!1<*/6!/(03-!5-2-05&03!*0!6<-!(5*26-5!,*5-)!

2(/(,-6-/1:! 6<-! 4*04);1&*01! (/-! &0! (3/--,-06! C&6<! .*6<! -P2-/&,-06()! (05! )&6-/(6;/-! >();-1?!

8*C->-/:!6<-!,*5-)!5-/&>-5!;05-/!6<-!(11;,26&*0!6<(6!6<-!\(PC-))=]6-7(0!5&77;1&>&6&-1!5-2-05!*0!

6<-!*44;2(04+!2/-5&461!6**!)*C!>();-1!7*/!6<-!&5-()!1-2(/(6&*0!7(46*/?!

! !



!

! IM!

=/,'6"A!G"X*,2(/&1*0!*7!6<-!2/-5&46-5!(05!-P2-/&,-06()!(51*/26&*0!*7!%(N!(05!X(N!(6!9_I!Z!(05!

MM"!DB(!7--5!2/-11;/-?"

@(6(!]*;/4-! g-*)&6-!

'()#*!WOAXDAY!

'!v!9_I!Z:!BA!v!MM"!DB(! '()#*!WOAXDAY!

'!v!9_I!Z:!BA!v!MM"!DB(!UT9V!
DE2F$#�!8;GL! DE2F$#v!8;GL!

X</*,(6*3/(2<&4!

]6;5+!U#YV!
%(N! 9?Y"! 9?O9! 9?I!

X</*,(6*3/(2<&4!

]6;5+!U#YV!
X(N!

"?IM! 9?OT!

"?9!

@A'!]6;5+!U#9V! "?YY! 9?#9!

!

@-12&6-!6<-!(3/--,-06!*7!6<-!,*5-))-5!(51*/26&*0!1-)-46&>&6&-1!C&6<!6<-!,-(1;/-5!2-/,1-)-46&>&6&-1!

-P<&.&6-5! .+! c'N=6+2-! ,-,./(0-1:! *;/! (66-,26! 6*! 4()4;)(6-! 6<-! 2-/,1-)-46&>&6&-1! 6(D&03! &06*!

(44*;06!6<-!5&77;1&>&6+!4*-77&4&-061!C(1!;01;44-117;)?!%9!&1!2/-7-/-06&())+!(51*/.-5!*0!c&05-!6+2-!N!

R-*)&6-!.;6!<(1!)*C-/!5&77;1&>&6+!&0!/-12-46!6*!*P+3-0?!'<&1!)-(51!6*!>-/+!)*C!5&77;1&>&6+!4*-77&4&-06!*7!

%9! 4*,2(/-5! 6*! 6<(6! *7!F9?! Q0! 6<-!<-/-6*=5-/&>-5!2/-5&46&>-!,*5-)1:! 6<-! &07);-04-! -P-/6-5!.+! 6<-!

5&77;1&>&6+!*0!6<-!2-/,1-)-46&>&6+! &1!-P2/-11-5!(1!/(6&*!*7!5&77;1&>&6+!4*-77&4&-061!(05!6<-!&,2(46!*7!

6<-1-! 2(/(,-6-/1! *0! 6<-! /-1;)61! &1! 16/*03?! '*! &));16/(6-! 6<&1! 16(6-,-06! C-! ,;16! /-2*/6! 6<(6!

-,2)*+&03!6<-!/-2*/6-5!D2!>();-1!*7!J?JMO!�!MJ=M9!,9{1!7*/!%9!(05!J?9O!�!MJ=M9!,9{1!(6!9_I!Z!7*/!F9!

5&77;1&03!6</*;3<!%(N:!/-1;)61!&0!%9{F9!2-/,1-)-46&>&6&-1!&0!6<-!*/5-/!*7!J?MT:!&?-?!/->-/1-!1-)-46&>&6+!

HF9{%9L?!Q0!6<-!4(1-!*7!X(N:!6<-!5&77;1&>&6+!4*-77&4&-061!*7!6<-!6C*!3(1-1!;05-/!4*01&5-/(6&*0!-P<&.&6!

,*/-!1&,&)(/!>();-1!HM?#!�!MJ=M9!,9{1!7*/!%9!(05!#?J!�!MJ=M9!,9{1!7*/!F9L!(05!6<-!2/-5&46-5!OPM./7! &1!

(22/*P&,(6-)+! xM! (6! 9_I! Z! (1! 4()4;)(6-5! >&(! 6<-! 7&/16! ,*5-):! (05! )*C-/! (44*/5&03! 6<-! >();-1!

*.6(&0-5! >&(! ,*5-)! HUL?! '<-1-! >();-1! (/-! &0! 4*06/(5&46&*0! 6*! 6<-! 2-/,1-)-46&>&6&-1! *.6(&0-5!

-P2-/&,-06())+! C&6<! %(N! (05! X(N! ,-,./(0-1?! Q016-(5:! 6<-! /(6&*! *7! 6<-! ,-(1;/-5! 1&03)-=3(1!

2-/,-(04-1!&1!&0!(!3**5!(3/--,-06!C&6<!6<-!2/-5&46-5!(51*/26&*0!1-)-46&>&6&-1!C&6<*;6!6(D&03!&06*!

(44*;06! 6<-! 5&77;1&*0! 4*-77&4&-061?! '<&1! 7(46! 1;33-161! 6<(6! (51*/26&*0! -77-461! 4*06/*)! 6<-! %9{F9!

1-2(/(6&*0!.+!c'N=6+2-!,-,./(0-1?!

!

'*! 7;/6<-/! -P2)*/-! 6<-1-! (12-461:! C-! ;1-5! .*6<!,*5-)1! 6*! ->();(6-! 6<-! &5-()! 1-)-46&>&6+! *7! gQA=I!

,-6()!*/3(0&4!7/(,-C*/D!7*/!XF9!*>-/!X8O?!'<-!/-1;)61!7*/!6<-!(51*/26&*0!1-)-46&>&6&-1!&0!(!9Y"!f!"T"!Z!

6-,2-/(6;/-!12(0!(05!#J!DB(!2/-11;/-!5/*2!HBA!v!M#J!DB(:!BB!v!MJJ!DB(L:!*.6(&0-5!.+!;6&)&R&03!6<-!

,*5-)! 2(/(,-6-/1! 3&>-0! &0! '(.)-! M":! (/-! /-2*/6-5! &0! A&3;/-! 9I?! '<-!,*5-)1! 4*//-46)+! 2/-5&46-5!

2/-7-/-06&()!(51*/26&*0!*7!XF9!&0!/-12-46!6*!X8O?!N44*/5&03!)&6-/(6;/-!5(6(:!6<&1!(51*/26&*0!6/-05!&1!



!

! I9!

>()&5! ()1*! 7*/! XF9{X8O! ,&P6;/-1! UT"V?! '<-! (51*/26&*0! 1-)-46&>&6&-1:! 2/-5&46-5! .+! 6<-! 6C*!,*5-)1:!

4*&04&5-!(6!<&3<!6-,2-/(6;/-1?!'<-!6<-*/-6&4()!>();-1!7*/!6<-!(51*/26&*0!1-)-46&>&6+!C-/-!4*,2(/-5!

6*! -P2-/&,-06()! &5-()! 2-/,1-)-46&>&6&-1! *7! 4*07&0-5! gQA=I!,-,./(0-:! ()1*! /-2*/6-5! &0! A&3;/-! 9I?!

'<-!,-(1;/-5!1-)-46&>&6&-1!5-4/-(1-!C<-0!6-,2-/(6;/-!&04/-(1-1?!'<&1!6/-05!C(1!/-2/*5;4-5!C-))!

C&6<!.*6<!,*5-)1?!\*/-*>-/:!6<-!2/-5&46-5!OPB6+!>();-1!(05!6<-!-P2-/&,-06()!2-/,1-)-46&>&6&-1!(/-!

&0! 4)*1-! ,(/3&01:! C<-/-! 6<-! 6<-*/-6&4()! (51*/26&*0! 1-)-46&>&6&-1! H/-7-//&03! 6*! 6<-! &5-()! 4(1-:! &?-?!

6/-(6&03! 1&03)-=4*,2*0-06! 5(6(L! (/-! )*C-/! 6<(0! 6<-! ,-(1;/-5! &5-()! 2-/,1-)-46&>&6&-1?! '<-!

5&77-/-04-!.-6C--0!6<-,!&1!(14/&.-5!6*!6<-!5&77;1&>&6+!4*06/&.;6&*0:!C<&4<!(3(&0!1<*;)5!.-!&0!7(>*;/!

*7!XF9!UT"V?!

!

E*-(.6"AHG"XF9{X8O!(51*/26&*0!1-)-46&>&6+!*7!gQA=I!,*5-))-5!(1!7;046&*0!*7!6-,2-/(6;/-!(6!�B!v!#J!

DB(?! OPB6+;L=! (05! OPB6+;U=! 16(05! 7*/! 6<-! >();-1! *.6(&0-5! .+! ,*5-)! HLL! (05! HUL?! OP(?3! &05&4(6-1! 6<-!

-P2-/&,-06()!2-/,1-)-46&>&6+!>();-1!C&6<!&5-06&4()!*2-/(6&03!4*05&6&*01?!

8*C->-/:!(1! &0! 6<-!4(1-!*7!c'N!R-*)&6-:!h;(06&6(6&>-! 7*/-4(16!*7! 6<-!2-/,1-)-46&>&6&-1!4*;)5!0*6!.-!

*.6(&0-5! .-4(;1-! /-)&(.)-! >();-1! 7*/!DE2! (/-! )(4D&03?! '*! 2/*2*1-! (0()+6&4()! /-)(6&*01<&21! 7*/! 6<-!

4*06/&.;6&*0!*7!6<-!5&77;1&>&6+!4*-77&4&-061!(1!(!7;046&*0!*7!*6<-/!2(/(,-6-/1!3*-1!.-+*05!6<-!14*2-!

*7! 6<&1! C*/D?! '<-! 5&14/-2(04+! (,*03! 1-)7=5&77;1&*0! 4*-77&4&-061! )&16-5! &0! 6<-! )&6-/(6;/-! )-(51! 6*!

5&77-/-04-!&0!6<-!/-1;)61!7*/!OPM./7#C&6<!(!7(46*/!*7!#J?!Q0!*/5-/!6*!4)(/&7+!6<-!;6&)&6+!*7!6<-!2/*2*1-5!

,*5-)1!6*!5-14/&.-!6<-!1-2(/(6&*0!2-/7*/,(04-!*7!,-6()!*/3(0&4!7/(,-C*/D1:!,-(1;/-,-061!*7!6<-!

(51*/26&*0! 1-)-46&>&6+! *7! gQA=I!,-,./(0-1! */!,-,./(0-1!,(5-!C&6<! (0*6<-/!\FA!,(6-/&()! (/-!

/-h;&/-5?!'<-0!5&/-46! 4*,2(/&1*0!.-6C--0!.*6<! 6<-! 6<-*/-6&4()! (05!-P2-/&,-06()! >();-1! 7*/!OPB6+!

4(0! >-/&7+! 6<-! /-)&(.&)&6+! *7! ,*5-)1! HLL! (05! HUL! 7*/! 6<&1! 4)(11! *7! 4/+16())&0-! 2*/*;1! ,(6-/&()1?! Q0!

(55&6&*0:!-16(.)&1<&03!(!2/*4-5;/-!7*/!(11-11,-06!*7!DE2! &1!-11-06&()!7*/!(!3**5!-P2)*&6(6&*0!*7!6<-!

,*5-)1! 7*/! 2/-5&46&03! 6<-! 1-2(/(6&*0! 2/*2-/6&-1! *7! \FA=.(1-5! ,-,./(0-1! &0! 6-/,1! *7! .*6<!

(51*/26&*0!(05!5&77;1&*0!1-)-46&>&6&-1?!

J!

9!

O!

T!

9Y"! 9_"! "M"! """! "#"!

O
P#

'!UZV!

��N51HML!

��N51H9L!

��SP2!



!

! I"!

H"#$%&'()*$%)"

Q,2)-,-06(6&*0! *7! 6<-! 5-/&>-5! ,*5-)1:! .(1-5! *0! \(PC-))=]6-7(0! 6<-*/+:! 1<*C-5! 6<(6! 6<-!

(51*/26&*0! 1-)-46&>&6&-1! *7! 4/+16())&0-! 2*/*;1!,(6-/&()1! 4(0! .-! 2/-5&46-5!C&6<! [;16! 7-C! 1&03)-=3(1!

2(/(,-6-/1! *.6(&0-5! -P2-/&,-06())+! */! 4*,2;6(6&*0())+?! '<-1-!,*5-)1:! 4*,.&0-5! C&6<! (44;/(6-!

4*,2;6(6&*0()!6-4<0&h;-1!4(0!2)(+!(0!&,2*/6(06!/*)-!(6!6<-!2/*4-11!5-1&30!16(3-!&0!6<-!1-)-46&*0!*7!

R-*)&6-!*/!\FA!,(6-/&()1! 7*/!2/-2(/(6&*0!*7!,-,./(0-1!.+!2/*>&5&03!2/-5&46&*01!*7! 6<-!-P2-46-5!

H&5-()L!.-<(>&*;/!&0!6<-!(.1-04-!*7!,-,./(0-!5-7-461?!^6&)&R&03![;16!7-C!2(/(,-6-/1:!6<-!2/*2*1-5!

,*5-)1!(/-!1&,2)-!(05!6<-&/!3*()!&1!6*!2/*>&5-G!

&L 6<-! */5-/! *7!,(30&6;5-! *7! 6<-! (51*/26&*0! 1-)-46&>&6+! *7!,(6-/&()1! ;1-5! 7*/!,-,./(0-!

2/-2(/(6&*0}!

&&L 6<-!6/-05!*7!6<-!(51*/26&*0!1-)-46&>&6+!C&6<!/-12-46!6*!6-,2-/(6;/-!(05!2/-11;/-?!

'<-1-!*.[-46&>-1!C-/-!(4<&->-5?!\*5-))&03!6<-!1-2(/(6&*0!7(46*/1!7*/!3(1!,&P6;/-1!(05!6(D&03!&06*!

(44*;06!5-7-461! &0!(!/-()!,-,./(0-!C(1!0*6!2;/1;-5?! Q0! 7(46:! 6<&1!C*;)5!/-h;&/-!4*,2)-P!,*5-)1!

C&6<!<(/5)+!*.6(&0(.)-!2(/(,-6-/1?!'<-!/-1;)61!2/*>&5-5!.+!6<-!<-/-6*=2/*2*1-5!,*5-)1!,;16!.-!

4*01&5-/-5! (1! &5-()! H.*;05(/+L! >();-1?! '<-&/! &,2)-,-06(6&*0! (6! -(/)+! /-1-(/4<! 16(3-! &1! (&,-5! 6*!

/-4*,,-05! 1;&6(.)-! 4(05&5(6-! ,(6-/&()1! 7*/! ,-,./(0-! 7(./&4(6&*0! (05! 6*! ())->&(6-! 6<-!

-P2-/&,-06()!C*/D)*(5!.+!-P4);1&*0!*7!2**/!2-/7*/,&03!,(6-/&()1!7*/!6(/3-6!1-2(/(6&*01?"

A&0())+:!&6!1<*;)5!.-!2*&06-5!*;6!6<(6!6<-!5&77;1&*0!4*-77&4&-061!C-/-!0*6!6<-!1;.[-46!*7!6<&1!16;5+!(05!

-P2/-11&*0!*7!6<-!/(6&*!*7!6<-!5&77;1&*0!4*-77&4&-061!&0!(0!(0()+6&4()!7*/,!3*-1!.-+*05!6<-!14*2-!*7!

6<&1! 6<-1&1?! F0)+! 6<-! 2/-5&46-5! (51*/26&*0! 1-)-46&>&6&-1! (/-! 4*,2(/-5!C&6<! -P2-/&,-06()! 5(6(! (05!

6<-! /-1;)61! (/-! 5&14;11-5! h;()&6(6&>-)+! 6*! >-/&7+! &7! (! 2<+1&4()! 1-01-! -P&161! C&6<! /-12-46! 6*! 6<-!

,-(1;/-5!2-/,1-)-46&>&6&-1?! !



!

! IO!

!

+*,'*$-./012"

!

UMV! d?! e&(*:! d?! E-&:! @&77;1&*0! ,-4<(0&1,! *7! <+5/*4(/.*01! &0! R-*)&6-1! f! Q?! '<-*/+:! X<-,&4()!

S03&0--/&03!]4&-04-:!>*)?!OY:!0*?!#:!MM9"=MMOM:!M__9?!

U9V! N?d?!a;/33/((7:!]&03)-!3(1!2-/,-(6&*0!*7!6<&0!R-*)&6-!H\AQL!,-,./(0-1G!6<-*/+!(05!(0()+1&1!

*7!-P2-/&,-06()!*.1-/>(6&*01:!d*;/0()!*7!\-,./(0-!]4&-04-:!>*)?!M##:!O#=T#:!M___?!

U"V! d?X?! \(PC-)):! F0! 6<-! 5+0(,&4()! 6<-*/+! *7! 3(1-1:! &0G! '<-! ]4&-06&7&4! B(2-/1! *7! d?X?! \(PC-)):!

M_T#:!9TfYI?!

UOV! d?!]6-7(0:!�.-/!5(1!W)-&4<3-C&4<6!;05!a-C-3;03:!&01.-1*05-/-!5&-!@&77;1&*0!>*0!W-,&14<-0:!

]&6R;031.-/&4<6-!5-/!Z(&1-/)&4<-0!ND(5-,&-!5-/!E&11-014<(76-0:!E&-0:!T":!M_YM?!

U#V! A?!Z(26-&[0:!E?d?E?!a(DD-/:!W?!g<-03:! d?N?!\*;)&[0:!'-,2-/(6;/-=!(05!*44;2(04+=5-2-05-06!

5&77;1&*0! *7! 0=.;6(0-! 6</*;3<! (! 1&)&4()&6-=M! ,-,./(0-:! \&4/*2*/*;1! \(6-/&()1:! >*)?! ":! 99Y=9"O:!

M__O?!

UTV! d?!Z�/3-/:!]?!$(1-0D*>:!]?\?!N;-/.(4<:!@&77;1&*0!&0!g-*)&6-1:! &0G!8(05.**D!*7!R-*)&6-!14&-04-!

(05! 6-4<0*)*3+:!]?\?!N;-/.(4<:!Z?N?!X(//(5*:!B?!@;66(! HS51?L:!%-C!b*/D:!^]NG!\(/4-)!@-DD-/:! Q04?:!

9JJ"?!

UYV! \?$?! \;0514<(;:! 8+5/*3-0! 1-2(/(6&*0! ;1&03! 5-01-! 4*,2*1&6-! ,-,./(0-1:! &0G! Q0*/3(0&4!

,-,./(0-1! 7*/! -0-/3+! (05! -0>&/*0,-06()! (22)&4(6&*01:! N?X?! a*1-! HS5?L:! %-C! b*/D:! %b:! ^]NG!

]2/&03-/:!9JJ_?!

UIV! ]?! \*D<(6(.:! E?N?! B*-:! d?b?! \(/D:! X<(26-/! Y! =! %(6;/()! 3(1! 5-<+5/(6&*0:! &0G! 8(05.**D! *7!

0(6;/()! 3(1! 6/(01,&11&*0! (05! 2/*4-11&03G! B/&04&2)-1! (05! 2/(46&4-1:! "/5! S5?! N,16-/5(,:! '<-!

%-6<-/)(051G!S)1->&-/:!9JM#:!99"=9T"?!

U_V! B?!Z/*D&5(1:!S?@?!]D*;/(1:!$?!%&D*)(D&1:!$?�?!a;/3(0*1:!]&,;)(6&*0!*7!1*/26&*0!(05!6/(012*/6!

&0! 7(;[(1&6-1! 7*/! 3(1! 1-2(/(6&*0! 6(&)*/&03:! &0G! O6<! X*07-/-04-! *0! S03&0--/&03! C&6<! \-,./(0-1:!

N)3(/>-:!9JJI?!

UMJV! 8?! >(0! a-DD;,:! S?\?! A)(0&3-0:! B?N?! d(4*.1:! d?X?! d(01-0:! ]6;5&-1! &0! ];/7(4-! ]4&-04-! (05!

X(6()+1&1G! Q06/*5;46&*0! 6*! R-*)&6-! 14&-04-! (05! 2/(46&4-:! 905! -5?:! a?! @-),*0:! d?'?! b(6-1! HS51?L:!

N,16-/5(,:!'<-!%-6<-/)(051G!S)1->&-/:!>*)?!M"Y:!9JJM?!

UMMV! ]?=`?! c--:! b?=8?! ]*0:! N?! d;).-:! d?=8?! X<*+:! $(4;;,! 1--5&03! (05! 1-4*05(/+! 3/*C6<! /*;6-! 6*!

1*5()&6-!,-,./(0-:!'<&0!]*)&5!A&),1:!>*)?!O_#:!_9=_T:!9JJT?!

UM9V! d?! X-[D(:!8?! >(0!a-DD;,! HS51?L:! g-*)&6-1! (05!*/5-/-5!,-1*2*/*;1!,(6-/&()1G! B/*3/-11! (05!

2/*12-461:!M16!S5?:!N,16-/5(,:!'<-!%-6<-/)(051G!S)1->&-/:!>*)?!M#Y:!9JJ#?!



!

! I#!

UM"V! \?!'1(2(61&1:!\*)-4;)(/!1&->-1!&0!6<-!0(0*6-4<0*)*3+!-/(:!NQX<S!d*;/0():!>*)?!OI:!0*?!O:!T#O=

TTJ:!9JJ9?!

UMOV! X<?!Wk06-/:!8?!`&4<6-/:!Q?!$*&36:!g-*)&6-!,-,./(0-1!7*/!<+5/*3-0!(05!C(6-/!1-2(/(6&*0!;05-/!

<(/1<!4*05&6&*01:!X<-,&4()!S03&0--/&03!'/(01(46&*01:!>*)?!"9:!9JM"?!

UM#V! d?!W(14*0:!A?!Z(26-&[0:!a?!g*/0*R(:!$?!]-.(16&s0:!X?!X(1(5*:! d?!X*/*0(1:!B/(46&4()!(22/*(4<!6*!

R-*)&6&4!,-,./(0-1!(05!4*(6&031G!16(6-!*7!6<-!(/6:!*22*/6;0&6&-1:!.(//&-/1:!(05!7;6;/-!2-/12-46&>-1:!

X<-,&16/+!*7!\(6-/&()1:!>*)?!9O:!9I9_=9IOO:!9JM#?!

UMTV! X<?! a(-/)*4<-/:! c?a?!\4X;1D-/:! N6)(1! *7! R-*)&6-! 7/(,-C*/D! 6+2-1:! T6<! S5?:! @?8?!F)1*0! HS5?L!

N,16-/5(,:!'<-!%-6<-/)(051G!S)1->&-/:!9JJY?!

UMYV! E?!b(03:!b?!c&:!g-*)&6-!,-,./(0-1:! &0!Q0*/3(0&4!,-,./(0-1!7*/!-0-/3+!(05!-0>&/*0,-06()!

(22)&4(6&*01:!N?!X?!a*1-!HS5?L:!%-C!b*/D:!%b:!^]NG!]2/&03-/:!9JJ_:!9Y#=9I#?!

UMIV! W?!W;(0:!Z?!Z;1(D(.-:!]?!\*/**D(:!]-2(/(6&*0!*7!%9!7/*,!F9!(05!*6<-/!3(1-1!;1&03!AN^=6+2-!

R-*)&6-!,-,./(0-1:!d*;/0()!*7!X<-,&4()!S03&0--/&03!*7!d(2(0:!>*)?!"O:!0*?!I:!__J=__Y:!9JJM?!

UM_V! N?!X*/,(:!A?!`-+:!d?!`&;1:!\?d?!](.(6-/:!]?!$()-04&(:!];2/(,*)-4;)(/!1-)7=(11-,.)-5!,*)-4;)-1!

(1!*/3(0&4!5&/-46&03!(3-06!7*/!1+06<-1&1!*7!R-*)&6-1:!%(6;/-:!>*)?!O"M:!9IY=9_J:!9JJO?!

U9JV! <662G{{CCC?hR<;&+&03?40:!F46*.-/!9JM#!

U9MV! `?'?! b(03:! W(1! 1-2(/(6&*0! .+! (51*/26&*0! 2/*4-11-1?! a*16*0:! ^]NG! a;66-/C*/6<! B;.)&1<-/1:!

M_IT?!

U99V! E?d?! '<*,(1:! a?! X/&66-05-0:! N51*/26&*0! 6-4<0*)*3+! (05! 5-1&30:! M16! S5?:! FP7*/5:! ^ZG!

a;66-/C*/6<=8-&0-,(00:!M__I?!

U9"V! d?N?!\(/6-01:!@?!W<+1:!\?!$(0!5-!$**/5-:!8?!$-/-)16:!W?!a(/*0:!B?N?!d(4*.1:!X</*,(6*3/(2<&4!

16;5+!*7! 6<-!(51*/26&*0!*7!F9:!%9:!N/!(05!X8O! &0! 4(6&*0!-P4<(03-5!N:!e!(05!b!R-*)&6-1:! ]-2(/(6&*0!

'-4<0*)*3+:!IM_=I9I:!M__O?!

U9OV! `?d?!%-55-0/&-2:!]*5&;,!4(6&*0!(51*/26&*0!1&6-1!&0!R-*)&6-!6+2-1!e!(05!b:!d*;/0()!*7!X*))*&5!

(05!Q06-/7(4-!]4&-04-:!>*)?!9I:!0*?!9:!9_"="JO:!M_TI?!

U9#V! ]?! ]&/4(/:! N?c?! \+-/1:! W(1! ]-2(/(6&*0! .+! g-*)&6-1:! &0! 8(05.**D! *7! R-*)&6-! 14&-04-! (05!

6-4<0*)*3+:!]?\?!N;-/.(4<:!Z?N?!X(//(5*:!B?Z?!@;66(!HS51?L:!%-C!b*/D:!%b:!^]NG!\(/4-)!@-DD-/:!Q04?:!

9JJ"?!

U9TV! %?! a;/D-:! d?! g<(03:! ]?! 8;(03:! ]?! c&,5:! b?! g<;-! b?! b(03:! Q07);-04-! *7! 4<(/3-! 4*,2-01(6&03!

4(6&*01! *0! 2/*2(0-! (51*/26&*0! &0! e! R-*)&6-1G! -P2-/&,-06()! ,-(1;/-,-06! (05! ,(6<-,(6&4()!

,*5-)&03:!`*+()!]*4&-6+!*7!X<-,&16/+!N5>(04-1:!>*)?!O:!Y9Y_fY9IY:!9JMO?!

U9YV! X<?=8?!%&4*)(1:!$?!\*&R(0=a(1)-:!X?!%&-6*:!8?!N,/*;4<-:!%?!a(61:!%?!N;5-./(05:!@?!A(//;11-03!

]?!N3;(5*:!A(4&)-!1+06<-1&1!*7!(0!;)6/(,&4/*2*/*;1!\FA!6;.;)(/!,-,./(0-!C&6<!1-)-46&>&6+!6*C(/51!

XF9:!%-C!d*;/0()!*7!X<-,&16/+:!>*)?!"#:!OM=OO:!9JMM?!

U9IV! 8?! E;:! E?! g<*;:! '?! b&)5&/&,:! 8+5/*3-0! 16*/(3-! &0! (! 2/*6*6+2&4()! R-*)&6&4! &,&5(R*)(6-!

7/(,-C*/D=I:!d*;/0()!*7!6<-!N,-/&4(0!X<-,&4()!]*4&-6+:!>*)?!M9_:!#"MO=#"M#:!9JJY?!



!

! IT!

U9_V! b?=]?! c&:! A?=b?! c&(03:! 8?! a;P:! N?! A-)5<*77:! E?=]?! b(03:! d?! X(/*:! \*)-4;)(/! 1&->-! ,-,./(0-G!

1;22*/6-5! ,-6()f*/3(0&4! 7/(,-C*/D! C&6<! <&3<! <+5/*3-0! 1-)-46&>&6+:! N03-C(056-! X<-,&-!

Q06-/0(6&*0()!S5&6&*0:!>*)?!O_:!#OI!f##M:!9JMJ?!

U"JV! %?!!"#$%&%:!N?!W()>-:!X?!`;.&*:!X?!!"##$%&' (?!X*/*0(1:!XNA�gQA=IG!F0-=16-2!-04(21;)(6&*0!*7!

4(77-&0-!&0!\FA:!NX]!N22)&-5!\(6-/&()1!(05!Q06-/7(4-1:!>*)?!O:!0*?!_:!#JMT=#J9M:!9JM9?!

U"MV! N?! X(/(>-))(:! B?A?! g&6*:! N?! a/;0-66&:! S?! @/&*)&:! W?! a(/.&-/&:! N51*/26&*0! 2/*2-/6&-1! (05!

2-/,-(6&*0!2-/7*/,(04-!*7!@@"`!R-*)&6-!,-,./(0-1:!X<-,&4()!S03&0--/&03!'/(01(46&*01:!>*)?!O":!

MJY#=MJIJ:!9JM#?!

U"9V! a?!c&;:!a?!],&6:!X*,2(/(6&>-!,*)-4;)(/!1&,;)(6&*0!16;5+!*7!XF9{%9!(05!X8O{%9!1-2(/(6&*0!&0!

R-*)&6-1!(05!,-6()=*/3(0&4!7/(,-C*/D1:!c(03,;&/:!>*)?!9#:!0*?!MJ:!#_MI=#_9T:!9JJI?!

U""V! '?! ]-&D-:! \?! \(61;5(:! \?! \&+(D-:! B/-2(/(6&*0! *7! AN^! 6+2-! R-*)&6-! ,-,./(0-1! .+!

-)-46/*2<*/-6&4!5-2*1&6&*0!(05!6<-&/!1-2(/(6&*0!2/*2-/6&-1:!d*;/0()!*7!\(6-/&()1!X<-,&16/+:!>*)?!M9:!

"TTf"TI:!9JJ9?!

U"OV! Z?!Z;1(D(.-:!'?!Z;/*5(:!Z?!^4<&0*:!b?!8(1-3(C(:!]?!\*/**D(:!W(1!2-/,-(6&*0!2/*2-/6&-1!*7!

&*0=-P4<(03-5!7(;[(1&6-=6+2-!R-*)&6-!,-,./(0-1:!NQX<S!d*;/0():!>*)?!O#:!0*?!T:!M99J=M99T:!M___?!

U"#V! Z?!Z;1(D(.-:!'?!Z;/*5(:!]?!\*/**D(:!]-2(/(6&*0!*7!4(/.*0!5&*P&5-!7/*,!0&6/*3-0!;1&03!&*0=

-P4<(03-5!7(;[(1&6-=6+2-!R-*)&6-!,-,./(0-1!7*/,-5!*0!2*/*;1!1;22*/6!6;.-1:!d*;/0()!*7!\-,./(0-!

]4&-04-:!>*)?!MOI:!M"=9":!M__I?!

U"TV! N?!a(66&16&:!]?!'(&*)&:!W?!W(/.-/*3)&*:!g-*)&6&4!&,&5(R*)(6-!7/(,-C*/D1!7*/!1-2(/(6&*0!*7!.&0(/+!

,&P6;/-1! *7! XF9:! X8O:! %9! (05! 89G! N! 4*,2;6-/! 1&,;)(6&*0! &0>-16&3(6&*0:! \&4/*2*/*;1! (05!

\-1*2*/*;1!\(6-/&()1:!>*)?!MO":!OTf#":!9JMM?!

U"YV! A?! X(4<*=a(&)*:! ]?! X(6()(0=N3;&//-:! \?! S6P-.-//&(=a-0(>&5-1:! F?! Z(/>(0:! $?! ]-.(16&(0:! X?!

'-))-R:! d?! X*/*0(1:!\-6()=*/3(0&4! 7/(,-C*/D!,-,./(0-1! *0! 6<-! &00-/=1&5-! *7! (! 2*)+,-/&4! <*))*C!

7&.-/!.+!,&4/*7);&5&4!1+06<-1&1:!d*;/0()!*7!\-,./(0-!]4&-04-:!>*)?!OYT:!9YY=9I#:!9JM#?!

U"IV! Z?!N*D&:!Z?!Z;1(D(.-:! ]?!\*/**D(:!W(1!2-/,-(6&*0!2/*2-/6&-1! *7!N=6+2-! R-*)&6-!,-,./(0-!

7*/,-5! *0! 2*/*;1! 1;.16/(6-! .+! <+5/*6<-/,()! 1+06<-1&1:! d*;/0()! *7! \-,./(0-! ]4&-04-:! >*)?! MOM:!

M_Y=9J#:!M__I?!

U"_V! e?! e;:! E?! b(03:! d?! c&;:! c?! c&0:! ]+06<-1&1! *7! (! <&3<=2-/,-(04-! %(N! R-*)&6-! ,-,./(0-! .+!

,&4/*C(>-!<-(6&03:!N5>(04-5!\(6-/&()1:!>*)?!M9:!M_#=M_I:!9JJJ?!

UOJV! N?! %(>([(1:! `?! \())(5(:! X?! 'u))-R:! d?! X*/*0(1:! \?! \-0u05-R:! d?! ](06(,(/q(:! ]6;5+! *0! 6<-!

/-2/*5;4&.&)&6+! *7! ,*/5-0&6-! 6;.;)(/! ,-,./(0-1! ;1-5! &0! 5-<+5/(6&*0! *7! -6<(0*):! d*;/0()! *7!

\-,./(0-!14&-04-:!>*)?!9__:!0*?!M:!MTT=MY":!9JJY?!

UOMV! d?c?! A()4*0-/:! `?@?! %*.)-:! `?! Z/&1<0(! ]?! c&:! Q06-/2/-6&03! ;0(/+:! .&0(/+! (05! 6-/0(/+!,&P6;/-!

2-/,-(6&*0!(4/*11!(!]NBF="O!,-,./(0-!C&6<!)*(5&03=5-2-05-06!\(PC-))=]6-7(0!5&77;1&>&6&-1:!'<-!

d*;/0()!*7!B<+1&4()!X<-,&16/+!X:!>*)?!MMM:!#JY#=#JI9:!9JJY?!

UO9V! c?!`&-D-/6:!]*/26&*0:!5&77;1&*0:!(05!4(6()+6&4!/-(46&*0! &0!R-*)&6-1:!N5>(04-1! &0!X(6()+1&1:!>*)?!

9M:!9IM="9M:!M_YJ?!



!

! IY!

UO"V! d?!Z�/3-/:!8?!B7-&7-/:!%?,?/?!1-)7=5&77;1&*0!16;5&-1!&0!R-*)&6-!14&-04-!(05!6-4<0*)*3+:!g-*)&6-1:!

>*)?!Y:!_J=MJY:!M_IY?!

UOOV! %?N?!N)=a(3<)&:!Z?A?!c*;3<)&0:!N51*/26&*0!*7!\-6<(0-:!S6<(0-:!(05!S6<+)-0-!*0!'&6(0*1&)&4(6-!

S']=MJ!g-*)&6-:!d*;/0()!*7!X<-,&4()!(05!S03&0--/&03!@(6(:!>*)?!#J:!IO"=IOI:!9JJ#?!

UO#V! N?! X(/(>-))(:! B?A?! g&6*:! N?! a/;0-66&:! S?! @/&*)&:! W?! a(/.&-/&:! S>();(6&*0! *7! 2;/-=4*,2*0-06!

(51*/26&*0!2/*2-/6&-1!*7!@@"`!.(1-5!*0! 6<-!c(03,;&/! (05!]&21!,*5-)1:! d*;/0()!*7!X<-,&4()! (05!

S03&0--/&03!@(6(:!>*)?!TJ:!9"O"�9"##:!9JM#?!

UOTV! N?! X(/(>-))(:! B?A?! g&6*:! N?! a/;0-66&:! W?! a(/.&-/&:! S?! @/&*)&:! S>();(6&*0! *7! 2;/-=4*,2*0-06!

(51*/26&*0!2/*2-/6&-1! *7! 1&)&4()&6-! .(1-5!*0! 6<-! c(03,;&/! (05! ]&21!,*5-)1:! N,-/&4(0! Q016&6;6-! *7!

X<-,&4()!S03&0--/1!d*;/0():!9JM#?!

UOYV! c?d?B?! >(0! 5-0! a/*-D-:! A?! Z(26-&[0:! d?N?! \*;)&[0:! '/(012*/6! (05! 1-2(/(6&*0! 2/*2-/6&-1! *7! (!

1&)&4()&6-=M!,-,./(0-!f! QQ?!$(/&(.)-!1-2(/(6&*0! 7(46*/:!X<-,&4()!S03&0--/&03!]4&-04-:!>*)?!#O:!9#T=

9T_:!M___?!

UOIV! g?! \(*:! ]?a?! ]&00*66:! ]-2(/(6&*0! *7! */3(0&4! ,*)-4;)(/! ,&P6;/-1! &0! 4(/.*0! 0(0*6;.-1! (05!

.;05)-1G! ,*)-4;)(/! 5+0(,&41! 1&,;)(6&*01:! d*;/0()! *7! B<+1&4()! X<-,&16/+! a:! >*)?! MJ#:! T_MT=T_9O:!

9JJM?!

UO_V! N?! d;).-:!g-*)&6-!,-,./(0-1!f!1+06<-1&1:! 4<(/(46-/&R(6&*0!(05!(22)&4(6&*0:! &0G! Q06/*5;46&*0!

6*! R-*)&6-!,*)-4;)(/! 1&->-1:! "/5!S5?:! d?! X-[D(:!8?! >(0!a-DD;,:!N?! X*/,(:! A?! ]4<k6<! HS51?L:! S)1->&-/:!

9JJY:!MIM=9M_?!

U#JV! `?!Z/&1<0(:!`?!a(;/:!N0()+6&4!1*);6&*0!*7!6<-!\(PC-))=]6-7(0!-h;(6&*01!7*/!,;)6&4*,2*0-06!

2-/,-(6&*0!(4/*11!(!R-*)&6-!,-,./(0-:!X<-,&4()!S03&0--/&03!d*;/0():!>*)?!_Y:!"Y=O#:!9JJO?!

U#MV! A?!Z(26-&[0:! d?N?!\*;)&[0:!`?!Z/&1<0(:!'<-!3-0-/()&R-5!\(PC-))=]6-7(0!,*5-)! 7*/!5&77;1&*0! &0!

R-*)&6-1G! 1*/.(6-!,*)-4;)-1!C&6<! 5&77-/-06! 1(6;/(6&*0! )*(5&031:! X<-,&4()! S03&0--/&03! ]4&-04-:! >*)?!

##:!9_9"=9_"J:!9JJJ?!

U#9V! W?!@-!c;4(:!B?!B;));,.&:!%?!`;11*:!@-01&6+!7;046&*0()!6<-*/+!4()4;)(6&*01!*7!8-0/+�1!4*016(06!

7*/!%9:!F9!(05!N/!&0!X(=N!(05!X(=c]e!R-*)&6-1:!]6;5&-1!&0!];/7(4-!(05!X(6()+1&1:!>*)?!MO9:!9JJ"=9JMJ:!

9JJ9?!

U#"V! N?Q?!]D*;)&5(1:!@?]?!]<*)):!@&/-46!6-161!*7!6<-!@(/D-0!(22/*P&,(6&*0!7*/!,*)-4;)(/!5&77;1&*0!&0!

R-*)&6-1!;1&03!-h;&)&./&;,!,*)-4;)(/!5+0(,&41:!'<-! d*;/0()!*7!B<+1&4()!X<-,&16/+!a:!>*)?!MJ#:!0*?!

MT:!"M#M="M#O:!9JJM?!

U#OV! @?\?!`;6<>-0:!@&77;1&*0!&0!R-*)&6-1!f!(!4*06&0;&03!1(3(:!N51*/26&*0:!>*)?!MT:!#MMf#MO:!9JMJ?!

U##V! d?! Z�/3-/:!\-(1;/-,-06! *7!@&77;1&*0! &0! g-*)&6-1! f!N!%->-/! S05&03! X<())-03-�:! N51*/26&*0:!

>*)?!_:!9_f"#:!9JJ"?!

U#TV! 8?N?!a*0&7(4-:!@?\?!`;6<>-0:!]-)-46&>&6+!*7!1*,-!R-*)&6-1!7*/!(51*/26&*0!(6,*12<-/&4!3(1-1:!

W(1!]-2(/(6&*0!(05!B;/&7&4(6&*0:!>*)?!Y:!0*?!":!MI"=MIO:!M__"?!



!

! II!

U#YV! W?$?! a(/*0:! \?! $(0! 5-! $**/5-:! d?! \(/6-01:! B?! d(4*.1:! @&77;1&*0! &0! R-*)&6-! (51*/.-061G!

,-(1;/-,-06:!,*5-))&03!(05!16/;46;/-!f!2-/7*/,(04-!/-)(6&*0:!&0G!A;05(,-06()1!*7!N51*/26&*0:!\?!

];R;D&!HS5?L:!Z+*6*:!d(2(0G!S)1->&-/:!M__":!>*)?!IJ:!O#=O_?!

U#IV! B?\?! \(6<&(1:! `?! Z;,(/:! d?@?! \*+-/:! d?\?! ]4<*/D:! ]?`?! ]/&0&>(1(0:! ]?`?! N;>&):! F?! '();:!

X*//-)(6&*0! *7! ,;)6&4*,2*0-06! 3(1! (51*/26&*0! .+! 6<-! 5;()=1&6-! c(03,;&/! ,*5-)?! N22)&4(6&*0! 6*!

0&6/*3-0{*P+3-0!(51*/26&*0!*0!#N=R-*)&6-:!Q05;16/&()!(05!S03&0--/&03!X<-,&16/+!`-1-(/4<:!>*)?!"#:!

9OYY=9OI":!M__T?!

U#_V! d?!B-/-R=B-))&6-/*:!8?!N,/*;4<-:!A?`?!]&2-/16-&0:!W?!B&/03/;.-/:!X?!%&-6*=@/(3<&:!W?!X<(2)(&1:!!

N?!]&,*0=\(11-/*0:!@?!a(R-/=a(4<&:!@?!B-/()6(:!%?!a(61:!N51*/26&*0!*7!XF9:!X8O:! (05!%9! *0!R-*)&6&4!

&,&5(R*)(6-! 7/(,-C*/D1G! -P2-/&,-061! (05! 1&,;)(6&*01:! X<-,&16/+G! N! S;/*2-(0! d*;/0():! >*)?! MT:!

M#TJ=M#YM:!9JMJ?!

UTJV! 8?!Z&6(:!Z?!8*/&&:!b?!F<6*1<&:!Z?!'(0(D(:!Z?=Q?!FD(,*6*:!]+06<-1&1!*7!(!R-*)&6-!%(N!,-,./(0-!

7*/!2-/>(2*/(6&*0!*7!C(6-/{*/3(0&4!)&h;&5!,&P6;/-1:!d*;/0()!*7!\(6-/&()1!]4&-04-!c-66-/1:!>*)?!MO:!0*?!

":!9JT=9JI:!M__#?!

UTMV! \?! @/*.-D:! \?! a-4<-)(0+:! X?! $())&4(/&:! N?N?! X<((+(:! X<?! X<(/,-66-:! X?! ]()>(5*/=c->-<(03:!!!!

B<?!\&-)-:! N?! d;).-:! N0! &00*>(6&>-! (22/*(4<! 7*/! 6<-! 2/-2(/(6&*0! *7! 4*07&0-5! gQA=I!,-,./(0-1! .+!

4*0>-/1&*0!*7!g0F!Nc@!)(+-/1:!d*;/0()!*7!\-,./(0-!]4&-04-:!>*)?!OY#:!"_fOT:!9JM#?!

UT9V! b?! ]<(03:! d?! g<;:! b?!E(03:! X?! \-03:! ]6;5+! *0! (51*/26&*0! *7! %9! (05! F9! .+!,(30-1&;,HQQL=

-P4<(03-5!R-*)&6-!N:!d*;/0()!*7!N))*+1!(05!X*,2*;051:!>*)?!OYI:!M#=MY:!9JJ_?!

UT"V! X<?!X<,-)&D:!d?!>(0!a(6-0:!`?!Z/&1<0(:!8&05-/&03!-77-461!&0!5&77;1&*0!*7!XF9{X8O!,&P6;/-1!&0!

gQA=I!4/+16()1:!d*;/0()!*7!\-,./(0-!]4&-04-:!>*)?!"_Y="_I:!IYf_M:!9JM9?!



!

! I_!

;&*6%4*:*&"/&4*8*4*6)" "

5%)4*4(4*$%)"/%7"C$,*'*42"06.*$7)"

M$96"(%*86.)*42"

^0&>-/1&6+!*7!X()(./&(!H^%QXNcLG! M!%*>-,.-/!9JM9!f!9I!A-./;(/+!9JM"!HMT!,*06<1L!

! M!]-26-,.-/!9JM#!f!"M!F46*.-/!9JM#!H9!,*06<1L!

! M!\(+!9JM#!f!"M!F46*.-/!9JM#!HT!,*06<1L!

B&# ]^1ABT# &,.# /.+.!/5,# ,!+# "..%# 5'%6<5&.6# !&# &,.# D.3!/&7.%&# '8# (%-$/'%7.%&!*# !%6# A,.7$5!*#

(%)$%../$%)#;D1B[1A=#$%#5''3./!&$'%#_$&,#&,.#1%+&$&<&.#'%#E.7"/!%.#[.5,%'*')\#;1[E`A^@=S#

!

M$)4"(%*86.)*4*6)"

^0&>-/1&6+!*7!g(/(3*R(!H^%QgN`LG! M!\(/4<!9JMO!f!"M!N;3;16!9JMO!HT!,*06<1L!

^0&>-/1&6+!*7!\*062-))&-/!H^\LG! M!%*>-,.-/!9JMO!f!"J!N2/&)!9JM#!HT!,*06<1L!

[,.#/.+.!/5,#!&#]^1aB@#_!+#5!//$.6#'<&#!&#&,.#A,.7$5!*#b#(%-$/'%7.%&!*#(%)$%../$%)#D.3!/&7.%&#b#

^!%'+5$.%5.#1%+&$&<&.#'8#B/!)'%#;1^B=S#[,.#_'/c#!&#]E#_!+#<%6./&!c.%#!&#&,.#1%+&$&<&#(</'3d.%#6.+#

E.7"/!%.+#;1(E=S#

"
Z[&1/%-6"36.*$7"/)"\*)*4*%-")&*6%4*)4"

X*,,*0C-()6<!]4&-06&7&4!j!Q05;16/&()!`-1-(/4<!F/3(0&1(6&*0!HX]Q`FLG!

! M"!d;)+!9JM#!f!M"!N;3;16!9JM#!HM!,*06<L!

!
!

#$(.)6)"/%7"]$.>)1$0)"

\-,./(0-!4*;/1-:!*/3(0&R-5!.+!Q'\=X%`!H`-05-:!Q6()+L:!d(0;(/+!f!\(/4<!9JM"!H9J!<*;/1L?!

!

9_6<!S\]!];,,-/!]4<**)!*0!�\-,./(0-1!7*/!)&h;&5!1-2(/(6&*01!7/*,!(0!&05;16/&()!j!(4(5-,&4!2*&06!

*7!>&-Cm:!*/3(0&R-5!.+!^0&>-/1&6�6!@;&1.;/3=S11-0!HS11-0:!W-/,(0+L:!99!f!9T!d;)+!9JM"?!

!

eeeQ!S\]!];,,-/14<**)!*0!�Q00*>(6&>-!\-,./(0-!]+16-,1m:!*/3(0&R-5!.+!Q'\=X%`:!X-6/(/*:!Q6()+:!

9I!]-26-,.-/!f!"!F46*.-/!9JMO?!

!



!

! _J!

N5>(04-5! \(/D*>! \*5-)&03:! */3(0&R-5! .+! S4*)-! @*46*/()-! Q9]! H\*062-))&-/:! A/(04-L:! A-./;(/+!

9JM#!HMY!<*;/1L?!

!

A/(0�(&1! c(03;-! �6/(03n/-! HAcSL:! */3(0&R-5! .+! X*))n3-! @*46*/()! c(03;-5*4! `*;11&))*0!

H\*062-))&-/:!A/(04-L:!A-./;(/+!f!\(+!9JM#!H9I!<*;/1L?!

!

eeeQQ!S\]!];,,-/!\-,./(0-!]4<**)! �Q06-3/(6-5!(05!S)-46/*,-,./(0-!2/*4-11-1m:!*/3(0&R-5!.+!

6<-!XR-4<!\-,./(0-!B)(67*/,!H]6/s�!2*5!`()1D-,!{!c&.-/-4:!XR-4<!`-2;.)&4L:!9M!f!9T!d;0-!9JM#?!

!

O6<! \]N! E*/D1<*2! j! %-6C*/D&03G! X<-/(,&4! .(1-5! ,-,./(0-1! 7*/! 3(1! 1-2(/(6&*0! (22)&4(6&*01:!

*/3(0&R-5!.+!p;--01)(05!^0&>-/1&6+!Ha/&1.(0-:!N;16/()&(L:!JY?!N;3;16!9JM#!

!

a;1&0-11!,*5-)!(05!.;1&0-11!2)(0:!*/3(0&R-5!.+!'(22(!A*/,(6&>(!HX*1-0R(:!Q6()+L:!%*>-,.-/!9JM#!

HI!<*;/1L?!

!
!

#$%:6.6%&6"3$)46."3.6)6%4/4*$%)"

�B/-5&46&>-! (.=&0&6&*! 16;5+! *7! 6<-! 1-)-46&>&6+! *7! 4/+16())&0-! 0(0*=2*/*;1!,(6-/&()1! C&6<! /-12-46! 6*!

)&3<6!3(1-1m:!d?!S>6&,*>(:!W?!@-!c;4(:!d?!X*/*0(1:!S?!@/&*)&?!MJ6<!Q06-/0(6&*0()!X*07-/-04-!*0!\-,./(0-!

(05!\-,./(0-!B/*4-11-1:!];R<*;:!X<&0(:!9J!f!9#!d;)+!9JMO?!

!!

�8+5/*3-0!6/(22&03!&0!,-6()!())*+1!;1-5!&0!3(1!1-2(/(6&*0!,-,./(0-1m:!W?!@-!c;4(:!d?!S>6&,*>(:!S?!

@/&*)&?! MJ6<! Q06-/0(6&*0()! X*07-/-04-! *0! \-,./(0-! (05! \-,./(0-! B/*4-11-1:! ];R<*;:! X<&0(:!!!!!!!!!!

9J!f!9#!d;)+!9JMO?!

!

�N!16;5+!*7!6<-!1-)-46&>&6+!*7!4/+16())&0-!0(0*=2*/*;1!,(6-/&()1!(05!*0!0*0=B5!,-6()!())*+1!;1-5!&0!

3(1! 1-2(/(6&*0! ,-,./(0-1m:! d?! S>6&,*>(:! W?! @-! c;4(:! d?! X*/*0(1:! S?! @/&*)&?! S\]! ];,,-/14<**):!

X-6/(/*:!Q6()+:!9I!]-26-,.-/!f!"!F46*.-/!9JMO?!

!

�N! 5-01&6+! 7;046&*0()! 6<-*/+! 16;5+! *7! $=.(1-5!,-6()! ())*+1! 7*/! <+5/*3-0! 1-2(/(6&*0!,-,./(0-1m:!!!!!!

d?! S>6&,*>(:! W?! @-! c;4(:! S0/&4*!@/&*)&?! S\]! ];,,-/14<**):! B/(3;-:! XR-4<!`-2;.)&4:! 9M! f! 9T! d;0-!

9JM#?!

!!

�A&/16=2/&04&2)-1!]4/--0&03!*7!$%&'&!())*+1!;1-5!&0!<+5/*3-0!1-2(/(6&*0!,-,./(0-1m:!d?!S>6&,*>(:!W?!

@-! c;4(:! S?! @/&*)&?! S;/*,-,./(0-! 4*07-/-04-! <*16-5! .+! `E'8:! N(4<-0:! W-/,(0+:!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

T!f!MJ!]-26-,.-/!9JM#?!



!

! _M!

!

�'<-*/-6&4()! ,*5-)1! 7*/! 2/-5&46&03! 6<-! &5-()! 3(1! 1-)-46&>&6&-1! *7! 4/+16())&0-! 2*/*;1! ,(6-/&()1m:!!!!!!!!!!!!!!

d?! S>6&,*>(:!\?! @/*.-D:! A?! X(4<*=a(&)*:! N?! d;).-:! d?! X*/*0(1:! S?! @/&*)&:! W?! @-! c;4(?! S;/*,-,./(0-!

4*07-/-04-!<*16-5!.+!`E'8:!N(4<-0:!W-/,(0+:!T!f!MJ!]-26-,.-/!9JM#?!!

"

D./'"3.6)6%4/4*$%)"

#$%:6.6%&6"D./'"3.6)6%4/4*$%)"

�]4/--0&03! %*0=B5! \-6()! N))*+1! (05! X/+16())&0-! B*/*;1! \(6-/&()1! ;1-5! &0! W(1! ]-2(/(6&*0!

\-,./(0-1�:! d?! S>6&,*>(:! W?! @-! c;4(:! \?! @/*.-D:! N?! d;).-:! S?! @/&*)&?! B/-1-06-5! (6! �'<-! X<-,&4()!

a/*C1-/�:!E*/D1<*2!S%]X\=\*062-))&-/:!A/(04-:!9Y!f!9I!N2/&)!9JM#?!

!

�N! 5-01&6+! 7;046&*0()! 6<-*/+! 16;5+! *7! $%&'&! ())*+1! ;1-5! &0! <+5/*3-0! 1-2(/(6&*0! ,-,./(0-1m:! d?!

S>6&,*>(:! W?! @-! c;4(:! S?! @/&*)&?! B&64<! 2/-1-06(6&*0! (6! 6<-! S;/*,-,./(0-! 4*07-/-04-! <*16-5! .+!

`E'8:!N(4<-0:!W-/,(0+:!T!f!MJ!]-26-,.-/!9JM#?!

"

D./'"3.6)6%4/4*$%)"/4";&*6%4*:*&"Z86%4)"

�'<-*/-6&4()! (05! -P2-/&,-06()! 16;5+! *7! R-*)&6-1! (05! ,-6()! ())*+1! ;1-5! &0! ,-,./(0-1! 7*/! 3(1!

1-2(/(6&*0m:! d?! S>6&,*>(:! W?! @-! c;4(:! S?! @/&*)&?! B/-1-06-5! (6! 6<-! Q%@QWF! j! S^@Q\S! E*/D1<*2:!

Z^cS^$S%:!c-;>-0:!a-)3&;,:!MY!f!9J!]-26-,.-/!9JM"?!

!

T=,*06<1:! M=+-(/:! 9=+-(/1! (05! 7&0()! 2/*3/-11! /-2*/61! 2/-1-06-5! (6! ]-,&0(/1! 4+4)-! ee$QQQ:!

@&2(/6&,-06*! 5&! Q03-30-/&(! 2-/! )mN,.&-06-! -! &)! '-//&6*/&*! -! Q03-30-/&(! X<&,&4(! ^0&>-/1&6o! 5-))(!

X()(./&(:!`-05-:!Q6()+:!9JM"!f!9JM#?!

!!

�]6;5+! *7! 6<-! 1-)-46&>&6+! *7! 4/+16())&0-! 0(0*=2*/*;1! ,(6-/&()1! (05! ,-6()! ())*+1! ;1-5! &0! 3(1!

1-2(/(6&*0! ,-,./(0-1m:! d?! S>6&,*>(:! W?! @-! c;4(:! S?! @/&*)&:! Q! Z;,(D&/&:! 8?! Z&6(:! A?! X(4<*=a(&)*:!!!!!!!!!!!!!

X?!'-))-R:! d?!X*/*0(1?!B/-1-06-5!(6!6<-!d*&06!E*/D1<*2!S^@Q\S=S\"S:!<*16-5!.+!QS\:!\*062-))&-/:!

A/(04-:!9=O!]-26-,.-/!9JMO?!

!

m]6;5+! *7! <+5/*3-0! *44;2(6&*0! &0! $%&=.(1-5! ())*+1m:! d?! S>6&,*>(?! B/-1-06-5! (6! X]Q`F! (05! ^p:!

a/&1.(0-:!N;16/()&(:!MJ!N;3;16!9JM#?!

!!



!

! _9!

�]6;5+! *0! $=.(1-5! ())*+1! (05! 4/+16())&0-! 2*/*;1! ,(6-/&()1! 7*/! 3(1! 1-2(/(6&*0! ,-,./(0-1m?! d?!

S>6&,*>(?!B/-1-06-5!(6!6<-!O6<!]4&-06&7&4!N00;()!\--6&03!*7!6<-!S^@Q\S!@*46*/(6-!]4<**):!<*16-5!.+!

Q'\=X%`:!`-05-:!Q6()+:!M!f!"!F46*.-/!9JM#?"

!

3(,'*&/4*$%)"

d?!S>6&,*>(:!S?!@/&*)&:!W?!@-!c;4(:!�N!5-01&6+!7;046&*0()!6<-*/+!16;5+!*7!<+5/*3-0!*44;2(6&*0!&0!$%&'&!

())*+1!;1-5!7*/!5-01-!,-6()!,-,./(0-1m:!d*;/0()!*7!N))*+1!(05!X*,2*;051:!1;.,&66-5!H\(0;14/&26!

%;,.-/G!dNcXF\=@=M#=JYITTL?!

!

d?!S>6&,*>(:!\?!@/*.-D:!N?! d;).-:! d?!X*/*0(1:!S?!@/&*)&:!W?!@-!c;4(:! �'<-*/-6&4()!,*5-)!7*/!2/-5&46&03!

6<-!&5-()!1-)-46&>&6+!*7!4/+16())&0-!2*/*;1!,-,./(0-!,(6-/&()1!6*C(/51!)&3<6!3(1-1m:!&0!2/-2(/(6&*0?!

!



!

! _"!

N006%7*["N"

!

!

E*-(.6" N" @G" %*0=-h;&>()-06! 8! 4*07&3;/(6&*01! *7! (! 2(&/! *7! 8! (6*,1! &0! 6<-! ;6&)&R-5! $IO?9%&MJ?#'&#?"!

4);16-/?"

Eb = 0.06 eV 

Eb = 0.26 eV !
"#
$#%&'&(#)*#Eb = 0.56 eV 

Eb = 0.41 eV 

!
"#
$#%&'+,#)*#

Eb = 2.92 eV 

3.0085 Å 3.0085 Å 2.1273 Å 

3.0085 Å 4.2547 Å 3.0085 Å 3.3636 Å 

2.12

4.

O centre O c1 small 

O c2o small T c2o small 

O c1 large 

O c2o large T c2o large 





!

! _#!

N006%7*["+"

+?@"C$76')",$(%7/.2"&$%7*4*$%)"

N!14<-,(6&4!/-2/-1-06(6&*0!*7!(!3(1!1-2(/(6&*0!5->&4-!6<(6!;6&)&R-1!(!R-*)&6-!,-,./(0-!&1!1<*C0!&0!

A&3;/-! a! M?! '<-! 1;22*/6! )(+-/! &1! 1;22*1-5! 6*! <(>-! 1;77&4&-06)+! )(/3-! 2*/-! 1&R-1! (05! 6<-/-7*/-! 6*!

2/*>&5-!(!0-3)&3&.)-!-77-46!6*!,(11!6/(017-/!)&,&6(6&*0?!

!

"
"

E*-(.6"+"@G!]4<-,(6&4!/-2/-1-06(6&*0!*7!(!R-*)&6-!,-,./(0-!1-2(/(6&*0!5->&4-!(05!6<-!.*;05(/+!

4*05&6&*01!4*01&5-/-5!7*/!,*5-))&03!16;5&-1!*7!6<-!R-*)&6-!)(+-/?" !

Retentate Permeate 
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!

! _T!

+?A"3.$&67(.6":$."#/A^"*$%"6[&1/%-6"$:"O/N"0$]76.")/90'6)"

;$(.&6"9/46.*/')G"

• @&16&))-5!C(6-/}!

• X()4&;,!4<)*/&5-G!X(X)9�989F!HMOY?M!3{,*)L}!

• ON!R-*)&6-!2*C5-/G!%(9FGN)9F"G9]&F9!H9IO!3{,*):!9J!C6K!,*&16;/-L?!

"

5$%"6[&1/%-6"0.$&67(.6G!!

HNL J?9#!\!(h;-*;1!1*);6&*0!*7!X(X)9!C(1!2/-2(/-5!.+!5&11*)>&03!O?M#!3!4()4&;,!4<)*/&5-!&0!MM#!,c!

5&16&))-5!C(6-/}!6<&1!4*//-12*051!6*!9I?9M!,,*)}!

HaL #!3!R-*)&6-!2*C5-/!C-/-!(55-5!6*!HNL!(05!6<-!1*);6&*0!C(1!,&P-5!*0!,(30-6&4!16&//-/!7*/!9!<!(6!

#J!�X}!

HXL UHaLV!C(1!7&)6-/-5!6*!/-4*>-/!1*)&51}!

H@L '<-!2/*5;46!C(1!C(1<-5!C&6<!5&16&))-5!C(6-/!;06&)! 7&)6/(6-! 4*05;46&>&6+!C(1!.-)*C!9!,]{4,!

(05!6<-0!5/&-5!*0!7&)6-/!2(2-/!(05!C(64<!3)(11!(6!MJJ!�X!*>-/!0&3<6?!

'<-! (,*;06! *7! %(|! &0! 6<-! 1*);6&*0! 4*//-12*051! 6*! MO?JI! ,,*)?! '<-/-7*/-! Y?JO! ,,*)! (/-!

16*&4<&*,-6/&4())+!0--5-5!7*/!MJJ!K!&*0!-P4<(03-?!'<-!(,*;06!*7!X(9|!&0!6<-!1*);6&*0!4*//-12*051!

6*!9I?9M!,,*):!C<&4<!&1!&0!OJJ!K!-P4-11!7/*,!6<-!16*&4<&*,-6/&4())+!0--5-5!(,*;06?!

"

+?I"#1/./&46.*_/4*$%"$:"416"0$]76.")/90'6)"

+?I?@"=*4./4*$%"

S6<+)-0-5&(,&0-6-6/((4-6&4! (4&5! HS@'NL! 6&6/(6&*0! *7! 6<-! &0&6&()! 1*);6&*0! *7! X(X)9! (05! 6<-! ,*6<-/!

)&h;*/!*.6(&0-5!(76-/!&*0!-P4<(03-!C(1!2-/7*/,-5!(1!7*))*C1G!

HNL M!,c!%8"!(05!�MJ!3/(,!%8OX)F9!C-/-!(55-5!6*!MJ!,)!*7!6<-!&0&6&()!1*);6&*0{,*6<-/!)&h;*/!&0!

(0!S/)-0,-+-/!7)(1D!(05!5&);6-5!C&6<!5&16&))-5!C(6-/}!

HaL M!&05&4(6*/!.;77-/!6(.)-6!H\-/4D:!4*)*;/G!*)&>-!3/--0L!C(1!5&11*)>-5!&0!UHNLV}!

HXL J?M!\!S@'N!1*);6&*0!C(1!7&))-5!&0!(!>*);,-6/&4!7)(1D}!

H@L UHaLV!C(1!6&6/(6-5!C&6<!UHXLV!;06&)!4*)*;/!4<(03-!7/*,!3/--0!6*!+-))*C?!

!

'<-!X(9|!4*04-06/(6&*0!5-6-/,&0-5!&0!&0&6&()!1*);6&*0!.+!6&6/(6&*0!C(1!J?9JY!\:!C<&)-!&0!6<-!,*6<-/!

)&h;*/!&6!C(1!/-5;4-5!6*!J?MT#!\?!'<&1!&05&4(6-1!6<(6!O?I"!,,*)!C-/-!&*0!-P4<(03-5:!4*//-12*05&03!

6*!TI!K!&*0!-P4<(03-?!



!

! _Y!

"

+?I?A"`T./2"0$]76."7*::./&4*$%"

e=/(+!5&77/(46&*0!He`@L!2(66-/01!*7!6<-!&0&6&()!%(N!(05!6<-!&*0=-P4<(03-5!X(N!2*C5-/!1(,2)-1!C-/-!

/-4*/5-5!*0!@=\(P!`&3(D;!5&77/(46*,-6-/!*2-/(6-5!(6!OJ!D$!(05!IJ!,N:!;1&03!X;!Z�!H�!v!M?#OMI!zL!

/(5&(6&*0?!'<-!2(66-/01!C-/-!4*))-46-5!&0!(!/(03-!*7!9G! 7/*,!O�!6*!OJ�!(6!(!16-2!*7!J?J"�?!'<-!e`@!

12-46/(!4*07&/,!6<(6!6<-!2*C5-/!1(,2)-1!<(>-!c'N!4/+16()!16/;46;/-!HC&6<!4<(/(46-/&16&4!2-(D1!(6!

9G! v! Y?9J}! MJ?M_}! M9?O_}! MO?OJ}! MT?MM}! MY?T#}! 9"?__}! "M?YJ}! "9?#O}! "O?MI! (05! ""?"YML! (1! 4(0! .-!

*.1-/>-5! .+! 4*,2(/&03! 6<-! &5-()! 4/+16())*3/(2<&4! 16/;46;/-! 2(66-/01! (05! 6<-! -P2-/&,-06()! 5(6(?!

'<-! c'N! 16/;46;/-! /-,(&01! -11-06&())+! ;04<(03-5! (76-/! 1;.16&6;6&*0! *7! %(|! C&6<! X(9|?! '<-/-! (/-!

1*,-!5&77-/-04-1!&0!6<-!2-(D!&06-01&6&-1!5;-!6*!6<-!5&77-/-06!14(66-/&03!2*C-/!*7!6<-!4(6&*01?!

!

!

E*-(.6"+"AG!]&,;)(6-5!e=/(+!5&77/(46&*0!2(66-/0!4*//-12*05&03!6*!6<-!c'N=6+2-!16/;46;/-?!

]*;/4-0#ESESeS# [/.!5\F# eSQS# Z$))$%+# ;(6+S=F# A'**.5&$'%# '8# +$7<*!&.6# f@D# 3'_6./# 3!&&./%+# 8'/# >.'*$&.+F#

(*+.-$./F#UKKL?!

"

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
M!\?\?d?!'/-(4+:!d?a?!8&33&01!HS5+?L:!X*))-46&*0!*7!1&,;)(6-5!e`@!2*C5-/!2(66-/01!7*/!R-*)&6-1:!S)1->&-/:!9JJM?!
!



!

! _I!

"

E*-(.6"+"IG"e=/(+!5&77/(46&*0!2(66-/0!*7!6<-!%(N!2*C5-/!;1-5!7*/!&*0!-P4<(03-?"

!

!

E*-(.6"+"!G"e=/(+!5&77/(46&*0!2(66-/0!*7!6<-!&*0!-P4<(03-5!X(N!2*C5-/?!

! !

J!

9JJJ!

OJJJ!

TJJJ!

IJJJ!

MJJJJ!

O! _! MO! M_! 9O! 9_! "O! "_!

Q0
6-
0
1&
6+
!

9!6<-6(!U�V!

O/N"0$]76."

J!

9JJJ!

OJJJ!

TJJJ!

IJJJ!

MJJJJ!

M9JJJ!

O! _! MO! M_! 9O! 9_! "O! "_!

Q0
6-
0
1&
6+
!

9!6<-6(!U�V!!

#/N"0$]76."



!

! __!

+?I?A"=16.9$-./8*964.*&"/%/'2)*)"

B*C5-/! 1(,2)-1! 7/*,! 6<-! %(N! R-*)&6-! (05! 6<-! &*0=-P4<(03-5! X(N! 1(,2)-! C-/-! (0()+1-5! *0! (!

\-66)-/! '*)-5*! '<-/,*3/(>&,-6/&4! H'WL! (05! 5&77-/-06&()! 6<-/,()! (0()+1&1! H@'NL! -h;&2,-06! 6*!

5-6-/,&0-!6<-!5-<+5/(6&*0!5+0(,&41!*7!ON!(05!#N!R-*)&6-1?!'<-!1(,2)-1!C-/-!<-(6-5! &0!0&6/*3-0!

(6,*12<-/-! 7/*,! 9#! �X! 6*! I#J! �X! (6! (! /(6-! *7! MJ! �X! ,&0=M?! Q6! &1! >&1&.)-! 7/*,! A&3;/-! a! #! 6<(6!

6-,2-/(6;/-1! *>-/! M#J! �X! 7*/! %(N! (05! 9JJ! �X! 7*/! X(N! (/-! 1;77&4&-06! 7*/! 5-<;,&5&7&4(6&*0! *7! 6<-!

R-*)&6-!(1!2/-=6/-(6,-06!.-7*/-!2-/,-(6&*0!,-(1;/-,-061?!
!

!

!

E*-(.6" +" <G" 'WN! 4;/>-1! *7! %(N! (05! X(N! 2*C5-/1G! (L! S>*);6&*0! *7! 1(,2)-! ,(11! 2-/! 4-06! (1! (!

7;046&*0!*7!6-,2-/(6;/-}!.L!4*//-12*05&03!C-&3<6!)*11!/(6-!(1!7;046&*0!*7!6-,2-/(6;/-?"

CaA 

NaA 
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