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"*#(4)*B-*'!/)B7)*-*'AN!

!

! 2)'-*'($%!+)4!=&BB$'(#-!6$'(*1AN![*!3-$4!5!)+!',-!7(%)'K!',-!:4$B-?)4J!?$A!&A-;!+)4!+)4B$'(#-!

-#$%&$'()*K!',)&1,!74(*/(7$%A!/)&%;!$%A)!&A-!',-!;$'$!',-9!/)%%-/'-;!')!(*+)4B!',-(4!-++(/(-*/9!4$'(*1A!)+!

'-$/,-4AN!c)?-#-4K!',-4-!?$A!*)!+)4B$%!4-/)BB-*;$'()*!+4)B!',-!;(A'4(/'!)*!,)?!')!&A-!:4$B-?)4J!

4$'(*1A!')!74)#(;-!$!A&BB$'(#-!-#$%&$'()*!)+!'-$/,-4AN!W*-!7)AA(O%-!/4('-4()*!',$'!',-!;(A'4(/'!$*;!',-!

&*()*!;(A/&AA-;!?$A!(;-*'(+9(*1!%)?T7-4+)4B(*1!'-$/,-4A!$A!',)A-!?,)!4-/-(#-;!&*A$'(A+$/')49!

:4$B-?)4J!4$'(*1AN!Q//)4;(*1!')!',(A!O-*/,B$4JK!Di!)+!'-$/,-4A!(*!)&4!A$B7%-!?)&%;!O-!(;-*'(+(-;!$A!

%)?T7-4+)4B(*1U$!/)*A(;-4$O%-!(*/4-$A-!+4)B!',-!GN`i!)+!'-$/,-4A!?,)!4-/-(#-;!&*A$'(A+$/')49!

-++(/(-*/9!4$'(*1A!(*!]GG^TGDN!I-!-.7%)4-!',-!&A-!)+!)',-4!O-*/,B$4JA!(*!',-!4-7)4'N![*!A,)4'K!?,-4-!',-!

O-*/,B$4J!(A!A-'!,$A!$!,&1-!(B7$/'!)*!',-!+4$/'()*!)+!'-$/,-4A!(;-*'(+(-;!$A!%)?T7-4+)4B(*1!$*;!(A!$!

,&B$*!/$7('$%!/)*/-4*N!

!

!

3-(1%(5,2!,1;!/$,%0$-!3$-%$5'(416!

!

! :4$B-?)4J!2-4/-7'()*AN!24(*/(7$%A!$*;!'-$/,-4A!7)A('(#-%9!/)BB-*'-;!)*!',-!h&$%('9!)+!',-!

:4$B-?)4J!$*;!('A!$O(%('9!')!$//&4$'-%9!B-$A&4-!'-$/,-4!7-4+)4B$*/-N!24(*/(7$%A!(;-*'(+(-;!',-!

/)B7)*-*'A!',-9!+)&*;!B)A'!;(++(/&%'!')!4$'-K!$*;!'-$/,-4A!;(A/&AA-;!(+!$*;!,)?!7$4'(/(7$'()*!(*!',-!

-#$%&$'()*!74)/-AA!,$;!(*+%&-*/-;!',-(4!(*A'4&/'()*$%!74$/'(/-N![*!1-*-4$%K!O)',!'-$/,-4A!$*;!74(*/(7$%A!

?-4-!)#-4?,-%B(*1%9!7)A('(#-!$O)&'!',-!:4$B-?)4JK!$%',)&1,!',-4-!?-4-!$!+-?!$4-$A!)+!/)*/-4*N!

W#-4$%%K!DFi!)+!74(*/(7$%A!$*;!5GGi!)+!'-$/,-4A!-.74-AA-;!B)A'%9!7)A('(#-!)4!B(.-;!7-4/-7'()*A!$O)&'!

',-!:4$B-?)4JN!!

!

! @)*+-4-*/-!2-4/-7'()*AN!24(*/(7$%A!$*;!'-$/,-4A!?-4-!$AJ-;!$!A-4(-A!)+!h&-A'()*A!$O)&'!',-!74-T!

$*;!7)A'T)OA-4#$'()*!/)*+-4-*/-AN!"$/,!74(*/(7$%!)4!'-$/,-4!?$A!$AJ-;!(+!',-9!7$4'(/(7$'-;!(*!74-T!$*;!

7)A'T/)*+-4-*/-AK!',-!+)4B$'!$*;!%-*1',!)+!',-A-!/)*+-4-*/-AK!$*;!',-(4!7-4/-7'()*A!)+!',-!74)/-AAN!

I,(%-!O)',!74(*/(7$%A!$*;!'-$/,-4A!?-4-!#-49!7)A('(#-!$O)&'!',-!:4$B-?)4JK!'-$/,-4A!?-4-!1-*-4$%%9!
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%-AA!7)A('(#-!$O)&'!',-!/)*+-4-*/-AN!c)?-#-4K!',-!/)*/-4*A!?-4-!B)A'%9!$O)&'!',-!'(B-!/)BB('B-*'!

4-h&(4-;!$*;!(B7%-B-*'$'()*!;(++(/&%'(-AN!W#-4$%%K!Ddi!)+!74(*/(7$%A!$*;!DDi!)+!'-$/,-4A!-.74-AA-;!

B)A'%9!7)A('(#-!)4!B(.-;!7-4/-7'()*A!$O)&'!',-!/)*+-4-*/-AN!

!

! 04$(*(*1!2-4/-7'()*AN!24(*/(7$%A!$*;!'-$/,-4A!?-4-!$AJ-;!$O)&'!',-(4!7-4/-7'()*A!)+!',-!'4$(*(*1!

',-9!4-/-(#-;!+)4!',-!-#$%&$'()*!7(%)'N!QA!;(A/&AA-;!(*!',-!)#-4#(-?!A-/'()*!)+!',-!4-7)4'!$O)#-K!

74(*/(7$%A!4-/-(#-;!',4--!;$9A!)+!A&BB-4!'4$(*(*1K!+)&4!,$%+T;$9!74)+-AA()*$%!;-#-%)7B-*'!A-AA()*AK!$*;!

7$4'(/(7$'-;!(*!Q4-$TO$A-;!74)+-AA()*$%!%-$4*(*1!/)BB&*('(-A!?,-4-!',-9!;(A/&AA-;!',-!-#$%&$'()*!

74)/-AA!?(',!)',-4!74(*/(7$%AN!0-$/,-4A!4-/-(#-;!'?)!?)4JA,)7A!+)4!$!')'$%!)+!`Nd!,)&4A!)+!'4$(*(*1N!

0-$/,-4!?)4JA,)7A!)//&44-;!$'!',-!O-1(**(*1!)+!',-!9-$4!$*;!$1$(*!(*!B(;T')T%$'-!+$%%N!0,-!B$M)4('9!)+!

74(*/(7$%AV!$*;!'-$/,-4AV!)7(*()*A!/)*/-4*(*1!',-!'4$(*(*1!',-9!?-4-!4-/-(#-;!B)A'%9!7)A('(#-N!c)?-#-4K!

',-4-!?-4-!$!+-?!'-$/,-4A!?,)!/)&%;!*)'!4-B-BO-4!)4!;(;!*)'!$''-*;!',-!'4$(*(*1N!

!

!

3-(1%(5,2!/.5424<.=!>,'$<4-(?(1<!3-(1%(5,2!@&.AB1!

!

! CA(*1!',-!74(*/(7$%!(*'-4#(-?AK!?-!(;-*'(+(-;!+(#-!/)*/-7'A!',$'!/)&%;!(*+)4B!&A!$O)&'!74(*/(7$%!

O&9T(*P!5g!:4$B-?)4J!$''('&;-AK!]g!/)*+-4-*/-!$''('&;-AK!`g!-#$%&$'()*!$''('&;-AK!Fg!;-A/4(7'()*!)+!

'-$/,-4!O&9T(*K!$*;!dg!;-A/4(7'()*!)+!/,$*1-A!(*!(*A'4&/'()*$%!74$/'(/-AN!:4)B!',-A-!/)*/-7'AK!?-!A)4'-;!

74(*/(7$%A!(*')!F!'97-AP!

!

5N !"#"$%&'()*%+,!f5digP!0,-!AB$%%!14)&7!)+!2=!74(*/(7$%A!4-7)4'-;!$!j7$4$;(1B!A,(+'k!(*!

',-(4!7-4/-7'()*!)+!-#$%&$'()*!',$'!?$A!$!;(4-/'!4-A&%'!)+!7$4'(/(7$'(*1!(*!',-!7(%)'!A'&;9N!

2$4$;(1B!A,(+'!74(*/(7$%A!'$%J-;!$O)&'!,)?!',-9!4-$%(L-;!',-(4!-#$%&$'()*!,$;!O--*!

A&OM-/'(#-!(*!',-!7$A'!)4!,)?!',-9!7-4/-(#-;!',-(4!'-$/,-4A!?-4-!)+!,(1,-4!h&$%('9!(*!$!

/-4'$(*!$4-$N!

]N -%&*(./,*01%"1'!fFGigP!>)',!',-!2=!$*;!c"!74(*/(7$%A!'-*;-;!')!;-A/4(O-!',-(4!'-$/,-4!

O&9T(*!$A!,(1,K!$*;!$14--;!',$'!',-9!A$?!/,$*1-A!(*!(*A'4&/'()*$%!74$/'(/-!O-'?--*!',-!

'?)!)OA-4#$'()*A!',-9!$''4(O&'-;!$/4)AA!)OA-4#$'()*AN!0,-!2=!$*;!c"!74(*/(7$%A!?-4-!

B)A'!%(J-%9!')!4-7)4'!A&OA'$*'(#-!/,$*1-A!(*!(*A'4&/'()*$%!74$/'(/-N!

`N 2%34$(.'5,%5/1!f]DigP!0,-(4!*-1$'(#('9!'-*;-;!')!+)/&A!)*!',-!7-4/-7'()*!',$'!',(A!?$A!

$*!$;;('()*$%!(*('($'(#-K!%$9-4-;!)*!')7!)+!/)&*'%-AA!-.(A'(*1!74)14$BA!$*;!(*('($'(#-A!',$'!

?-4-!$%4-$;9!(*!',-(4!A/,))%AK!$*;!',$'!',-9!;(;!*)'!,$#-!'(B-!+)4!',-!%$O)4!(*'-*A(#-!

-#$%&$'()*!$774)$/,N!

FN 657(./,*01%"1'!f5digP!<"!74(*/(7$%A!?-4-!B)A'%9!*-1$'(#-!$O)&'!',-!:4$B-?)4J!$*;!

/)*+-4-*/-AK!A'$'-;!',$'!',-9!?-4-!$%4-$;9!;)(*1!',-!'97-!)+!-#$%&$'()*!(*!',-!*-?!

A9A'-B!)4!',$'!',-9!jM&A'!J*-?k!'-$/,-4AV!$O(%('(-AN!0,(A!14)&7!?$A!/,$4$/'-4(L-;!O9!$!

7-4/-7'()*!)+!$!%$/J!)+!(*+%&-*/-!)+!',-!-#$%&$'()*!A9A'-B!)*!(*A'4&/'()*$%!74$/'(/-!$*;!

;-A/4(O-;!',-(4!'-$/,-4AV!O&9T(*!$A!%)?!')!B-;(&BN!

!

W#-4$%%K!',-!;(A'4(/'!A,)&%;!O-!-*/)&4$1-;!',$'!)#-4!,$%+!)+!',-!7(%)'!74(*/(7$%A!?-4-!-.'4-B-%9!

7)A('(#-!$O)&'!',-!(*('($'(#-N!6-B-BO-4!',$'!',(A!(A!3-$4!5!)+!$!4(1)4)&A!-#$%&$'()*!',$'!4-h&(4-A!B&/,!

B)4-!+4)B!74(*/(7$%A!(*!'-4BA!)+!'(B-!$*;!-#$%&$'()*!/)B7-'-*/-N!

!!!
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B1'-4;&%'(41!

0,(A!4-7)4'!A&BB$4(L-A!',-!4-A&%'A!)+!',-!+(4A'!9-$4!)+!',-!-#$%&$'()*!)+!',-!"./-%%-*/-!(*!

0-$/,(*1!7(%)'!O-(*1!&*;-4'$J-*!(*!',-!@,(/$1)!2&O%(/!=/,))%A!f@2=gN!0,-!-#$%&$'()*!(A!O-(*1!/)*;&/'-;!

O9!4-A-$4/,-4A!+4)B!',-!@)*A)4'(&B!)*!@,(/$1)!=/,))%!6-A-$4/,!f@@=6g!$'!',-!C*(#-4A('9!)+!@,(/$1)K!

&A(*1!+&*;(*1!+4)B!',-!8)9/-!:)&*;$'()*N!0,-!-#$%&$'()*!$(BA!')!$*A?-4!',-!+)%%)?(*1!4-A-$4/,!

h&-A'()*AP!

5N I,$'!$4-!',-!'-/,*(/$%!74)7-4'(-AU(*/%&;(*1!4-%($O(%('9!$*;!#$%(;('9U)+!',-!-#$%&$'()*!'))%!

('A-%+b!!!!

]N c)?!;)!74(*/(7$%A!7-4/-(#-!',-!&'(%('9!)+!',-!*-?!'-$/,-4!-#$%&$'()*!A9A'-Bb!X)-A!('!,-%7!

$/,(-#-!',-!A'$'-;!1)$%Ab!!!

`N c)?!;)!'-$/,-4A!7-4/-(#-!',-!&'(%('9K!+$(4*-AAK!$*;!,-%7+&%*-AA!)+!',-!*-?!-#$%&$'()*!

A9A'-Bb!I,$'!/)B7)*-*'A!)+!',-!A9A'-B!$4-!',-!B)A'!)4!%-$A'!,-%7+&%b!Q4-!',-!74-T!$*;!

7)A'T/)*+-4-*/-A!&A-+&%b!!!

FN I,$'!A&77)4'A!$4-!(*!7%$/-!(*!',-!7(%)'!9-$4K!$4-!',-9!-++-/'(#-K!$*;!,)?!?-%%!$4-!',-!1)$%A!

$*;!74)/-;&4-A!/)BB&*(/$'-;!$/4)AA!',-!-#$%&$'()*!A9A'-Bb!!!

dN X)-A!',-!*-?!A9A'-B!,$#-!',-!;-A(4-;!-++-/'!$'!',-!A/,))%!%-#-%K!(*/%&;(*1!A,$7(*1!',-!

74)+-AA()*$%!;-#-%)7B-*'K!74)+-AA()*$%!/&%'&4-K!'-$/,-4!,(4(*1K!',-!h&$%('9!)+!'-$/,(*1K!$*;!

A'&;-*'!%-$4*(*1b!

!

I-!O-1(*!?(',!$*!)#-4#(-?!)+!',-!"./-%%-*/-!(*!0-$/,(*1!7(%)'K!',-!@,$4%)''-!X$*(-%A)*!

:4$B-?)4J!+)4!0-$/,(*1K!$*;!',-!@@=6!-#$%&$'()*!;-A(1*N!I-!',-*!;-A/4(O-!',-!4-A&%'A!)+!',-!+(4A'!9-$4!

)+!)&4!A'&;9N!I-!+(4A'!-.7%)4-!',-!'-/,*(/$%!74)7-4'(-A!)+!',-!-#$%&$'()*!'))%!f4-A-$4/,!h&-A'()*!5gK!

$*$%9L(*1!4$'(*1A!;$'$!&A(*1!;-A/4(7'(#-!$*;!A'$'(A'(/$%!'-/,*(h&-AN!I-!',-*!'&4*!')!4-A-$4/,!h&-A'()*A!]T

FK!;4$?(*1!&7)*!$*$%9A(A!)+!74(*/(7$%!$*;!'-$/,-4!(*'-4#(-?AN!e&-A'()*!d!(A!*)'!(*/%&;-;!(*!',(A!4-7)4'!O&'!

4$',-4!?(%%!O-!7$4'!)+!',-!+)/&A!)+!',-!3-$4!]!-#$%&$'()*!?)4JN!

!

/$,%0$-!"),2&,'(41!(1!>0(%,<4!3&C2(%!*%04426=!/0$!>0$%:2(6'!*.6'$+!

[*!)4;-4!')!&*;-4A'$*;!',-!7(%)'!-#$%&$'()*!A9A'-BK!$A!?-%%!$A!',-!/)B7$4(A)*A!?-!B$J-!

',4)&1,)&'!',-!4-7)4'!)+!',-!/&44-*'!$*;!7(%)'!-#$%&$'()*!A9A'-BAK!?-!B&A'!+(4A'!;-A/4(O-!',-!/)*'-.'!)+!

'-$/,-4!-#$%&$'()*!(*!',-!;(A'4(/'N!Y*)?*!(*+)4B$%%9K!$*;!4-+-44-;!')!(*!',(A!4-7)4'K!$A!',-!/,-/J%(A'!

A9A'-BK!',-!/&44-*'!'-$/,-4!-#$%&$'()*!A/,-B-!(*!@2=!,$A!O--*!(*!7%$/-!A(*/-!+)4!',-!%$A'!`G!9-$4AN!0,-!

/,-/J%(A'!f+)4B$%%9!',-!@%$AA4))B!0-$/,-4!_(A('$'()*!:)4Bg!/)#-4A!',4--!$A7-/'A!)+!'-$/,(*1P!(*A'4&/'()*K!

A/,))%!-*#(4)*B-*'K!$*;!74)+-AA()*$%!$*;!7-4A)*$%!A'$*;$4;AN!:)4!-$/,!)+!',-!/)B7)*-*'A!',$'!

/)B74(A-!',)A-!',4--!$A7-/'A!)+!'-$/,(*1K!74(*/(7$%A!/,))A-!)*-!/$'-1)49!+4)B!A'4-*1',K!?-$J*-AAK!$*;!

;)-A!*)'!$77%9!',$'!O-A'!4-74-A-*'A!'-$/,-4!7-4+)4B$*/-N!f=--!Q77-*;(.!"!+)4!',-!-*'(4-!/,-/J%(A'Ng!

c)?-#-4K!',-4-!$4-!*)!/4('-4($!')!;-+(*-!$!A'4-*1',!)4!?-$J*-AAK!$*;!A)B-!)+!',-!/)B7)*-*'A!

',-BA-%#-A!$4-!)&';$'-;!$*;E)4!$BO(1&)&AN!:&4',-4K!',-4-!(A!*)!1&(;$*/-!)*!,)?!',-!/,-/J%(A'!4-%$'-A!

')!$!'-$/,-4VA!+(*$%!A&BB$'(#-!-#$%&$'()*!4$'(*1!f/$%%-;!',-!A&BB$'(#-!-++(/(-*/9!4$'(*1gN!!

2-4!('A!/)*'4$/'!?(',!',-!@,(/$1)!0-$/,-4A!C*()*!f@0CgK!@2=!4-h&(4-A!',$'!'-$/,-4A!O-!)OA-4#-;!

O9!$*!$;B(*(A'4$')4!'?)!'(B-A!7-4!9-$4N!W*-!)+!',-!)OA-4#$'()*A!B&A'!O-!/)*;&/'-;!O9!',-!74(*/(7$%N!

:)4B$%!)OA-4#$'()*A!$4-!')!O-!+)%%)?-;!&7!O9!$!/)*+-4-*/-!?(',(*!5G!;$9A!)+!',-!)OA-4#$'()*N!0,-4-!(A!$!

;(A'(*/'()*!')!O-!B$;-!O-'?--*!/%$AA4))B!)OA-4#$'()*A!$*;!+)4B$%!-#$%&$'()*N!I,(%-!/%$AA4))B!

)OA-4#$'()*A!B&A'!)//&4!-#-49!9-$4K!+)4B$%!-#$%&$'()*!)//&4A!)*%9!-#-49!)',-4!9-$4!+)4!B)A'!'-*&4-;!
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'-$/,-4A!f(N-NK!',)A-!?(',!-++(/(-*/9!4$'(*1A!)+!"./-%%-*'!)4!=&7-4()4g!$*;!-#-49!9-$4!+)4!*)*T'-*&4-;!

'-$/,-4A!$*;!'-*&4-;!'-$/,-4A!?(',!$!=$'(A+$/')49!-++(/(-*/9!4$'(*1N!Q'!',-!'(B-!)+!+)4B$%!-#$%&$'()*K!

74(*/(7$%A!$AA(1*!$!A&BB$'(#-!-++(/(-*/9!4$'(*1!')!'-$/,-4AN!"++(/(-*/9!4$'(*1A!/$*!O-!)*-!)+!+)&4!

/$'-1)4(-AP!

• C*A$'(A+$/')49P!WOA-4#$'()*A!(*;(/$'-!$*!)#-4$%%!%-#-%!)+!7-4+)4B$*/-!?,(/,!(A!

&*$//-7'$O%-N![;-*'(+(-;!B$M)4!?-$J*-AA!)4!?-$J*-AA-A!,$#-!*)'!O--*!/)44-/'-;!O9!',-!

'-$/,-4N!

• =$'(A+$/')49P!WOA-4#$'()*A!(*;(/$'-!$!1-*-4$%%9!$//-7'$O%-K!$#-4$1-!%-#-%!)+!

7-4+)4B$*/-N!

• "./-%%-*'P!WOA-4#$'()*A!(*;(/$'-!$*!)#-4$%%!%-#-%!)+!7-4+)4B$*/-!?,(/,!(A!)+!,(1,-4!',$*!

$#-4$1-!h&$%('9N!".,(O('A!7)'-*'($%!$*;!;-A(4-!')!A'4-*1',-*!%-#-%!)+!7-4+)4B$*/-N!

• =&7-4()4P!WOA-4#$'()*A!(*;(/$'-!$*!)#-4$%%!%-#-%!)+!7-4+)4B$*/-!?,(/,!(A!)&'A'$*;(*1N!

0-$/,-4!,$A!#-49!7)A('(#-!-++-/'!&7)*!A'&;-*'A!$*;!&7)*!',-!A/,))%!-*#(4)*B-*'N!

QA!?(',!',-!/,-/J%(A'K!',-!;(A'4(/'!;)-A!*)'!74)#(;-!$!4&O4(/!+)4!-$/,!)+!',-A-!-++(/(-*/9!4$'(*1AK!A)!',-4-!(A!

*)!/%-$4!;-+(*('()*!)+!?,$'!('!B-$*A!')!O-!$*!-./-%%-*'!'-$/,-4!#-4A&A!$!A&7-4()4!'-$/,-4N!0,-!)*%9!

1&(;$*/-!74(*/(7$%A!4-/-(#-!(A!',-!%$*1&$1-!74)#(;-;!$O)#-N!

! 0,-!S-?!0-$/,-4!24)M-/'!f0S02g!/$B-!)&'!?(',!$!4-7)4'!)*!@2=VA!'-$/,-4!,(4(*1K!$AA(1*B-*'K!

$*;!'4$*A+-4!7)%(/(-AU7$4'!)+!',(A!4-7)4'!?$A!$*!$*$%9A(A!)+!'-$/,-4!-#$%&$'()*!74$/'(/-A!f0S02K!]GG^gN!

0,-!0S02!?)4J!/)*/%&;-A!',$'!*-(',-4!74(*/(7$%A!*)4!'-$/,-4A!A--!',-!/,-/J%(A'!A9A'-B!$A!B-$*(*1+&%!)4!

+$(4N!Q;;('()*$%%9K!',-!/,-/J%(A'!A9A'-B!;)-A!*)'!%-$;!')!',-!(;-*'(+(/$'()*!$*;E)4!4-B)#$%!)+!%)?T

7-4+)4B(*1!'-$/,-4AN![*!+$/'K!'-$/,-4A!?-4-!-.'4-B-%9!4$4-%9!(;-*'(+(-;!$A!C*A$'(A+$/')49!fGN`ig!)4!-#-*!

=$'(A+$/')49!f^igK!?,(/,!B-$*A!',$'!H`i!)+!',-!;(A'4(/'VA!'-$/,-4A!?-4-!"./-%%-*'!)4!=&7-4()4!$//)4;(*1!

')!',-!/,-/J%(A'!-#$%&$'()*!A9A'-BN
5
!!

Q4)&*;!',-!;(A'4(/'K!74$/'('()*-4A!,-%;!',-!#(-?!',$'!$!=$'(A+$/')49!-++(/(-*/9!4$'(*1!4-$%%9!B-$*'!

C*A$'(A+$/')49N!QA!$*!(*;(/$')4!)+!',-!*-1$'(#-!%(1,'!(*!?,(/,!=$'(A+$/')49!4$'(*1A!?-4-!#(-?-;K!B$*9!

'-$/,-4A!?,)!4-/-(#-;!=$'(A+$/')49!-++(/(-*/9!4$'(*1A!14(-#-;!',-BK!$*;!A)B-!74(*/(7$%A!;(;!*)'!,$#-!',-!

-#(;-*/-!')!M&A'(+9!1(#(*1!'-$/,-4A!',(A!%)?!4$'(*1N!=)B-!'-$/,-4A!$%A)!/%$(B-;!',$'!',-(4!74(*/(7$%A!*-#-4!

)OA-4#-;!',-(4!'-$/,(*1!)4!*-#-4!,-%;!7)A'T)OA-4#$'()*!/)*+-4-*/-AN!Q%%!)+!',-A-!+$/')4A!/)*'4(O&'-;!')!$!

*-1$'(#-!/&%'&4-!A&44)&*;(*1!'-$/,-4!-#$%&$'()*!(*!',-!;(A'4(/'N!

W#-4!',4--!9-$4AK!@2=!$*;!@0C!?)4J-;!')1-',-4!(*!$!M)(*'!/)BB(''--!')!A)%#-!',-!74)O%-BA!

A&44)&*;(*1!'-$/,-4!-#$%&$'()*!$*;!')!;-#-%)7!$!O-''-4!A9A'-BN
]
!Q+'-4!%))J(*1!$'!',4--!/%$AA4))B!

)OA-4#$'()*!4&O4(/AK!',-!M)(*'!/)BB(''--!;-/(;-;!')!B)#-!+)4?$4;!?(',!',-!@,$4%)''-!X$*(-%A)*!

:4$B-?)4J!+)4!0-$/,(*1N!QA!',-!A'$4'!)+!',-!]GGDTGH!A/,))%!9-$4!*-$4-;K!',-!M)(*'!/)BB(''--!;(AO$*;-;!

;&-!')!$!;(A$14--B-*'!4-1$4;(*1!',-!74(*/(7$%AV!$O(%('9!')!*)*T4-*-?!*)*T'-*&4-;!'-$/,-4AN!0,-!@0CVA!

7)A('()*!?$A!',$'!*)*T'-*&4-;!'-$/,-4A!?,)!?-*'!',4)&1,!$!4(1)4)&A!-#$%&$'()*!%(J-!',-!X$*(-%A)*!

:4$B-?)4J!$*;!?,)!74)#-;!',$'!',-(4!'-$/,(*1!?$A!A&//-AA+&%!$//)4;(*1!')!',$'!:4$B-?)4J!A,)&%;!*)'!
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1
!0,-4-!$4-!*)!C*A$'(A+$/')49!'-$/,-4A!(*!)&4!A$B7%-N![*!',(A!4-7)4'K!?-!4-+-4!')!'-$/,-4A!?(',!

=$'(A+$/')49!-++(/(-*/9!4$'(*1A!$A!,$#(*1!%)?!4$'(*1AN!0-$/,-4A!?(',!"./-%%-*'!)4!=&7-4()4!-++(/(-*/9!4$'(*1A!

$4-!A$(;!')!,$#-!,(1,!4$'(*1AN!0,(A!%$*1&$1-!/,)(/-!?(%%!,-%7!')!;(++-4-*'($'-!O-'?--*!',-!A&BB$'(#-!

-++(/(-*/9!4$'(*1A!$*;!',-!X$*(-%A)*!4$'(*1AK!)4!%-#-%A!)+!7-4+)4B$*/-P!&*A$'(A+$/')49K!O$A(/K!74)+(/(-*'K!

$*;!;(A'(*1&(A,-;N!
2
!0,-!@2=T@0C!M)(*'!/)BB(''--!(*/%&;-;!+(#-!B-BO-4A!+4)B!@2=!$*;!+(#-!B-BO-4A!+4)B!@0CN!Q&;4-9!

=)1%(*K!',-!".-/&'(#-!X(4-/')4!)+!',-!@)*A)4'(&B!+)4!";&/$'()*$%!@,$*1-K!+$/(%('$'-;!',-!/)BB(''--!?)4JN 
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O-!-%(1(O%-!+)4!*)*T4-*-?$%N!@2=!+-%'!',$'!74(*/(7$%AV!*)*T4-*-?$%!74(#(%-1-!A,)&%;!O-!74)'-/'-;N!

0,-4-+)4-K!',-!/,-/J%(A'!4-B$(*-;!(*'$/'K!$*;!',-!:4$B-?)4J!?$A!(*A-4'-;!(*')!$!A-/'()*!)+!',-!/,-/J%(A'!

;-A(1*$'-;!<)/$%!=/,))%!C*('!@4('-4($N!QA!A&/,K!O)',!',-!/,-/J%(A'!$*;!',-!:4$B-?)4J!?-4-!O-(*1!

(B7%-B-*'-;!A(B&%'$*-)&A%9!(*!7(%)'!A/,))%A!(*!]GGDTGHN!

!

D4)(1<!/49,-;6!E(<4-4&6!"),2&,'(41=!/0$!"#%$22$1%$!(1!/$,%0(1<!3(24'!

>-+)4-!',-!M)(*'!/)BB(''--!;(AO$*;-;K!',-!"./-%%-*/-!(*!0-$/,(*1!7(%)'!?$A!;-#-%)7-;!)#-4!

',4--!9-$4A!O9!@2=!$*;!@0CN!0,-!/)BB(''--!',$'!;-A(1*-;!',-!7(%)'!,$;!A-#-4$%!1)$%A!('!,)7-;!',-!*-?!

-#$%&$'()*!A9A'-B!/)&%;!$/,(-#-P!5g!')!74)#(;-!$!/)BB)*!;-+(*('()*!)+!1));!'-$/,(*1K!]g!')!74)B)'-K!

A'4&/'&4-K!$*;!(B74)#-!/)*#-4A$'()*A!O-'?--*!74(*/(7$%A!$*;!'-$/,-4A!$O)&'!(*A'4&/'()*K!$*;!`g!')!

74)B)'-!A'4)*1-4!'-$/,-4!74$/'(/-!$%)*1!$!;-+(*-;!/)*'(*&&BN!

0,-!?)4J!)+!@2=!$*;!@0C!')!4-#('$%(L-!'-$/,-4!-#$%&$'()*!B(44)4A!-++)4'A!',$'!$4-!&*;-4?$9!(*!

)',-4!;(A'4(/'A!$*;!A'$'-AN!QA!',-!-++)4'A!)+!A/,))%!4-+)4B!,$#-!'&4*-;!')?$4;!(*A'4&/'()*K!'-$/,-4!

-#$%&$'()*!,$A!O-/)B-!$!')7(/!)+!(*/4-$A-;!+)/&A!$*;!/)*'-*'()&A!;-O$'-!f>4$*;'K!5HHagN!0-$/,-4!

-#$%&$'()*!74$/'(/-A!,$#-!O--*!/4('(/(L-;!$A!O-(*1!)&';$'-;!$*;!4-?$4;(*1!'-$/,-4T/-*'-4-;!+)4BA!)+!

(*A'4&/'()*!f=/%$*K!5HHFgN!"#$%&$'()*!74)/-AA-A!$4-!%$/J(*1!(*!$//)&*'$O(%('9!+)4!%)?T7-4+)4B(*1!'-$/,-4A!

?,)!$4-!&*?(%%(*1!')!/,$*1-!$*;!$'!',-!A$B-!'(B-!/4('(/(L-;!+)4!*)'!74)#(;(*1!&A-+&%!$*;!$/'()*$O%-!

+--;O$/J!')!'-$/,-4A!'49(*1!')!(B74)#-!',-(4!74$/'(/-!fR/<$&1,%(*K!5HHGl!=-$4+4)AA!m!"*LK!5HHagN!

@,$*1-A!$4)&*;!A/,))%!)41$*(L$'()*!,$#-!74)#(;-;!$*)',-4!(B7-'&A!+)4!-++)4'A!')!4-#(A-!',-!

74)/-AA!)+!'-$/,-4!-#$%&$'()*N!0,-!7&A,!+)4!74)+-AA()*$%!%-$4*(*1!/)BB&*('(-A!',$'!-*$O%-!A/,))%A!')!O-!

B)4-!/)%%$O)4$'(#-!-*#(4)*B-*'A!?(',!A,$4-;!;-/(A()*!B$J(*1!A&11-A'A!',-!*--;!+)4!+)4B$'(#-!

-#$%&$'()*!',$'!(A!(*'-14$'-;!(*')!'-$/,-4AV!-#-49;$9!74$/'(/-!f=/%$*K!5HHFgN!0,-4-!(A!$!4-/)1*('()*!$B)*1!

74$/'('()*-4A!$*;!4-A-$4/,-4A!$%(J-!',$'!$!A(*1%-!)OA-4#$'()*!O9!',-!74(*/(7$%!?(',!%(B('-;!+)%%)?!&7!;)-A!

*)'!74)#(;-!'-$/,-4A!?(',!',-!(*+)4B$'()*!$*;!(*A(1,'!',-9!*--;!')!$AA-AA!',-(4!74$/'(/-!)4!')!B$J-!

'(B-%9!$*;!-++-/'(#-!(B74)#-B-*'A!f2-'-4A)*K!5HHGgN!:&4',-4K!74(*/(7$%A!$4-!1-*-4$%%9!&*'4$(*-;!$A!

-#$%&$')4A!$*;!'-$/,-4!-#$%&$'()*!'))%A!%$/J!#$%(;('9!fc$-+-%-K!5HH`gN!

0,-!/,$%%-*1-A!)+!-++-/'(#-%9!-#$%&$'(*1!'-$/,-4A!$%A)!-.(A'!$'!',-!;(A'4(/'!%-#-%!$/4)AA!',-!

/)&*'49N!R$*9!A/,))%!;(A'4(/'A!;)!*)'!,$#-!/%-$4!1)$%A!)+!'-$/,-4!-#$%&$'()*!fZ('%(*!m!=B9',K!5HHGgN![*!

7$4'(/&%$4K!A'$'-;!$*;!?4(''-*!1)$%A!+)4!'-$/,-4!-#$%&$'()*!$'!',-!;(A'4(/'!%-#-%!;)!*)'!$%?$9A!;(A'(*1&(A,!

O-'?--*!',-!+)4B$'(#-!7&47)A-A!f-N1NK!74)#(;(*1!+--;O$/J!')!'-$/,-4AK!B-*')4(*1K!$*;!'4$(*(*1g!$*;!

A&BB$'(#-!7&47)A-A!f-N1NK!B$J(*1!;-/(A()*!$O)&'!74)B)'()*K!4-B)#$%K!)4!/)*'4$/'!4-*-?$%g!+)4!'-$/,-4!

-#$%&$'()*!fZ('%(*!m!=B9',K!5HHGl!<$',$B!m!I-.%-9K!5HD]gN!Q*!(B7)4'$*'!/)*A(;-4$'()*!(*!'-$/,-4!

-#$%&$'()*!(A!',-!(*-++-/'(#-*-AA!)+!;(A'4(/'!-#$%&$'()*!A9A'-BA!(*!(;-*'(+9(*1!$*;!4-B)#(*1!%)?!

7-4+)4B(*1!'-$/,-4A!fc$-+-%-K!5HH`l!R/<$&1,%(*K!5HHGgN!='&;(-A!)+!A/,))%!A9A'-BA!$A!;(#-4A-!$A!

X-%$?$4-K!@,(/$1)K!Q'%$*'$K!$*;!=$*!:4$*/(A/)!4-#-$%-;!A,)/J(*1%9!%)?!'-$/,-4!4-B)#$%!4$'-AU)+'-*!

%-AA!',$*!5i!)+!'-$/,-4A!(*!$*9!1(#-*!9-$4!fX$4%(*1Tc$BB)*;K!5HHal!"(A*-4K!5HH]l!_$*!=/(#-4K!5HHGl!

I(A-!-'!$%K!5HDFl!0S02K!]GG^gN!!

0,-!(B7-'&A!+)4!(B74)#-;!'-$/,-4!-#$%&$'()*K!(*!7$4'K!A'-BA!+4)B!*$'()*$%!)41$*(L$'()*A!$*;!

*$'()*$%!7)%(/9N!0,-!S$'()*$%!@)&*/(%!+)4!Q//4-;('$'()*!)+!0-$/,-4!";&/$'()*!fS@Q0"gK!(*!/))7-4$'()*!

?(',!',-![*'-4A'$'-!S-?!0-$/,-4!QAA-AAB-*'!$*;!=&77)4'!@)*A)4'(&B!f[S0Q=@gK!4-h&(4-A!',$'!'-$/,-4!

-;&/$'()*!74)14$BA!O-!$O%-!')!74)#(;-!7-4+)4B$*/-!;$'$!)*!/&44-*'!$*;!14$;&$'-;!'-$/,-4!/$*;(;$'-AN!

[S0Q=@!,$A!/4-$'-;!$!A-'!)+!A'$*;$4;A!')!;-+(*-!',-!J*)?%-;1-K!;(A7)A('()*AK!$*;!7-4+)4B$*/-A!/4('(/$%!
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+)4!O-1(**(*1!'-$/,-4A!f[S0Q=@K!5HH]gN!Q'!',-!A$B-!'(B-K!A'$'-!%$?A!,$#-!O-1&*!')!A'(7&%$'-!',-!

4-h&(4-B-*'!+)4!A'$*;$4;ATO$A-;!'-$/,-4!-#$%&$'()*!$774)$/,-A!(*!A'$'-A!A&/,!$A!@$%(+)4*($!$*;!W,()!

fc-*-B-*!m!R(%$*)?AJ(K!]GG`gN!:&4',-4K!(*!)4;-4!')!O-!-%(1(O%-!')!4-/-(#-!+-;-4$%!6$/-!')!',-!0)7!+&*;AK!

A'$'-A!B&A'!A,)?!',$'!',-9!/$*!4-7)4'!',-!*&BO-4!$*;!7-4/-*'$1-!)+!'-$/,-4A!4$'-;!$'!-$/,!%-#-%!)+!

7-4+)4B$*/-!(*!-$/,!;(A'4(/'VA!'-$/,-4!-#$%&$'()*!A9A'-BK!?,(/,!(*;(/$'-A!',$'!',-!X-7$4'B-*'!)+!

";&/$'()*!(A!+)/&A-;!)*!'-$/,-4!-#$%&$'()*!fCN=N!X-7$4'B-*'!)+!";&/$'()*K!]GGHgN!

!

0,-A-!74-AA&4-A!+)4!/,$*1-A!(*!'-$/,-4!-#$%&$'()*!,$#-!4-A&%'-;!(*!',-!A74-$;!)+!(B74)#-;!

A9A'-BA!',4)&1,)&'!',-!C*('-;!='$'-AN!".$B7%-A!/)B-!+4)B!;(#-4A-!A-''(*1A!',4)&1,)&'!',-!/)&*'49N!

0,-!=0Q6==!A9A'-B!f='$*;$4;AK!0-$/,(*1K!Q//)&*'$O(%('9K!6-+%-/'()*K!m!=&77)4'!=9A'-Bg!?$A!7(%)'-;!(*!

=$*!:4$*/(A/)!O-1(**(*1!(*!]GGGN!>9!]GG`TGFK!`G!A/,))%A!?-4-!7$4'(/(7$'(*1!(*!',-!7(%)'!f=$*!:4$*/(A/)!

C*(+(-;!=/,))%!X(A'4(/'K!]GGGgN!=(B(%$4%9K!',-!A'$'-!)+!WJ%$,)B$!%$&*/,-;!',-!WJ%$,)B$!0-$/,-4!

"*,$*/-B-*'!24)14$B!fW0"2g!(*!]GG`!f:4-;B$*K!]GG`gN!<$A!_-1$A!&*#-(%-;!('A!2-4+)4B$*/-!"#$%&$'()*!

6-7)4'A!$774)$/,!(*!5HHH!$*;!0&%A$!(*'4);&/-;!',-!R&%'(T04$/J!0-$/,-4!QAA-AAB-*'!A9A'-B!(*!]GGG!

f=B(',K!]GG`gN!@(*/(**$'(!2&O%(/!=/,))%A!,$A!(B7%-B-*'-;!('A!0-$/,-4!"#$%&$'()*!=9A'-BK!?,(/,!(A!O$A-;!

)*!',-!X$*(-%A)*!:4$B-?)4J!$*;!(*/%&;-A!$!7--4!-#$%&$'()*!/)B7)*-*'!fR(%$*)?AJ(!m!Y(BO$%%K!]GG`gN!

Q%%!)+!',-A-!4(1)4)&A!A9A'-BA!A-'!',-!A'$1-!+)4!',-!@,(/$1)!4-+)4BN!

!

QA!74-#()&A%9!B-*'()*-;K!',-!@2=T@0C!M)(*'!/)BB(''--!$14--;!)*!$!/)*A(A'-*'!;-+(*('()*!)+!

-./-%%-*'!'-$/,(*1!$*;!A-%-/'-;!@,$4%)''-!X$*(-%A)*VA!:4$B-?)4J!+)4!0-$/,(*1!')!74)#(;-!$!/)BB)*!

%$*1&$1-!+)4!74)+-AA()*$%!/)*#-4A$'()*A!O-'?--*!74(*/(7$%A!$*;!'-$/,-4A!$O)&'!(B74)#(*1!'-$/,(*1N!!['!

(*/%&;-A!+)&4!B$M)4!;)B$(*AK!-$/,!)+!?,(/,!,$A!B&%'(7%-!/)B7)*-*'AN!>$A-;!)*!4&O4(/A!',$'!;-A/4(O-!

-$/,!%-#-%!)+!7-4+)4B$*/-K!'-$/,-4A!4-/-(#-!)*-!)+!+)&4!4$'(*1A!+)4!-$/,!/)B7)*-*'P!&*A$'(A+$/')49K!

O$A(/K!74)+(/(-*'K!)4!;(A'(*1&(A,-;N!!

Q%',)&1,!(B7)4'$*'!')!',-!*-?!'-$/,-4!-#$%&$'()*!74)/-AAK!',-!4$'(*1!'))%!(A!)*%9!)*-!7$4'!)+!$!

%$41-4!$*;!B)4-!-.'-*A(#-!A9A'-BN!Q;;('()*$%!+-$'&4-A!(*/%&;-!74-T!$*;!7)A'T)OA-4#$'()*!/)*+-4-*/-A!

O-'?--*!74(*/(7$%A!$*;!'-$/,-4Al!'-$/,-4!;)/&B-*'$'()*!)+!',-(4!74$/'(/-A!$*;!-#(;-*/-!)+!A'&;-*'!

74)14-AAl!$AA(A'$*/-!')!%)?!4$'-;!'-$/,-4A!')!,-%7!(B74)#-!74$/'(/-Al!$%(1*B-*'!)+!74)+-AA()*$%!

;-#-%)7B-*'!4-A)&4/-A!$4)&*;!',-!-#$%&$'()*l!',-!$#$(%$O(%('9!)+!-.7-4'!-#$%&$')4A!')!$AA&4-!

/)*A(A'-*/9!$/4)AA!A/,))%Al!$*;!A&77)4'U7%&A!$//)&*'$O(%('9U')!,-%7!74(*/(7$%A!(B7%-B-*'!',-!A9A'-B!

+$(4%9!$*;!',)4)&1,%9N
`
!!!

QA!',-!-#$%&$'()*!A9A'-B!(A!O4)$;-4!',$*!',-!'))%!('A-%+K!A)!$4-!',-!;(A'4(/'VA!1)$%A!+)4!',-!

74)/-AAN!0,-A-!$A7(4$'()*A!(*/%&;-!(B74)#(*1!'-$/,(*1!$*;!%-$4*(*1!(*!',-!A/,))%K!;-#-%)7(*1!$!A'4)*1-4!

74)+-AA()*$%!%-$4*(*1!/%(B$'-!$B)*1!'-$/,-4A!$*;!',-!74(*/(7$%K!$*;!;-#-%)7(*1!$!/)*A'4&/'(#-K!4$',-4!

',$*!7&*('(#-K!/%(B$'-!$4)&*;!'-$/,-4!-#$%&$'()*N!!

0,-!+(4A'!9-$4!)+!',-!-#$%&$'()*!7(%)'K!]GGDTGHK!(*/%&;-;!FF!-%-B-*'$49!A/,))%A!(*!+)&4!@2=!

Q4-$AN
F
!c$%+!)+!',-!A/,))%A!?(',(*!-$/,!)+!',-!+)&4!Q4-$A!?-4-!4$*;)B%9!$AA(1*-;!')!7$4'(/(7$'-!(*!',-!

7(%)'!?,(%-!',-!)',-4!,$%+!A-4#-!$A!',-!/)*'4)%!14)&7N!24(*/(7$%A!$*;!'-$/,-4A!?-4-!74)#(;-;!?(',!$!

#$4(-'9!)+!74)+-AA()*$%!;-#-%)7B-*'!$*;!A&77)4'AN!24(*/(7$%A!4-/-(#-;!)*-!`T;$9!A&BB-4!'4$(*(*1K!+)&4!

,$%+T;$9!74)+-AA()*$%!;-#-%)7B-*'!A-AA()*A!',4)&1,)&'!',-!9-$4K!$*;!Q4-$!B--'(*1A!?(',!+-%%)?!

74(*/(7$%A!')!;(A/&AA!',-!-#$%&$'()*!74)/-AA!',$'!'))J!',-!+)4B!)+!74)+-AA()*$%!%-$4*(*1!/)BB&*('(-A!
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3
!0,)&1,!7$4'!)+!',-!(*('($%!@2=T@0C!7%$*AK!',-!'$41-'-;!A&77)4'!+)4!%)?T7-4+)4B(*1!'-$/,-4A!?$A!*)'!

(B7%-B-*'-;!$A!7$4'!)+!',-!7(%)'N!
4
!W*-!)+!',-!7(%)'!-%-B-*'$49!A/,))%A!14(-#-;!',-!7(%)'K!A)!('!(A!*)'!(*/%&;-;!(*!)&4!A$B7%-N!QA!A&/,K!',-!

7(%)'!?$A!(B7%-B-*'-;!(*!F`!-%-B-*'$49!A/,))%AN!
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f2<@AgN!0-$/,-4A!4-/-(#-;!'?)!A/,))%TO$A-;!74)+-AA()*$%!;-#-%)7B-*'!A-AA()*A!',$'!74)#(;-;!$*!

)#-4#(-?!)+!',-!@,$4%)''-!X$*(-%A)*!:4$B-?)4JK!')'$%(*1!`Nd!,)&4A!)+!A&77)4'N!!

0,-!(;-$%!)OA-4#$'()*!74)/-AA!&A(*1!',-!@,$4%)''-!X$*(-%A)*!:4$B-?)4J!/)*A(A'-;!)+!

$;B(*(A'4$')4A!/)*;&/'(*1!'?)!/%$AA4))B!)OA-4#$'()*A!$/4)AA!',-!9-$4N!"$/,!)OA-4#$'()*!?$A!')!(*/%&;-P!

5g!$!74-T)OA-4#$'()*!/)*+-4-*/-!f5dT]d!B(*&'-AgK!]g!',-!)OA-4#$'()*!f$!%-AA)*K!`GTaG!B(*&'-AgK!`g!

$;B(*(A'4$')4A!B$'/,(*1!',-(4!/%$AA4))B!)OA-4#$'()*!*)'-A!')!',-!:4$B-?)4J!4&O4(/!(*!)4;-4!')!/,))A-!

$!%-#-%!)+!7-4+)4B$*/-!+)4!-$/,!)+!5G!/)B7)*-*'A!fFd!B(*&'-AgK!$*;!Fg!$!7)A'T)OA-4#$'()*!/)*+-4-*/-!

f]GT`G!B(*&'-AgN!0,-!A7-/(+(-;!%-*1',A!)+!'(B-!)+!-$/,!$A7-/'!?-4-!74)#(;-;!O9!@2=N!

[*!',-!)OA-4#$'()*K!',-!$;B(*(A'4$')4A!$*;!-.'-4*$%!4$'-4A!+)/&A-;!)*!X)B$(*A!]!$*;!`!f',)A-!

?,(/,!@,$4%)''-!X$*(-%A)*!*)'-A!$4-!A--*!(*!$!/%$AA4))B!)OA-4#$'()*gN!X)B$(*!]!+)/&A-A!)*!',-!

/%$AA4))B!-*#(4)*B-*'!$*;!/)B7)*-*'A!A&/,!$A!(*'-4$/'()*AK!/&%'&4-!+)4!%-$4*(*1K!/%$AA4))B!

B$*$1-B-*'K!A'&;-*'!O-,$#()4K!$*;!7,9A(/$%!A7$/-N!X)B$(*!`!+)/&A-A!)*!(*A'4&/'()*!$*;!/)B7)*-*'A!

A&/,!$A!/)BB&*(/$'()*K!h&-A'()*AE;(A/&AA()*K!-*1$1-B-*'K!$AA-AAB-*'K!$*;!+%-.(O(%('9N!

!

8-,+$94-:!E$2(,C(2('.!,1;!F,2(;('.=!G$6%-(5'()$!,1;!*','(6'(%,2!H1,2.6(6!

0,-!]GGDTGH!A/,))%!9-$4!?$A!$*!)++!9-$4!+)4!-#$%&$'()*!)+!'-*&4-;!'-$/,-4A!?,)!4-/-(#-;!,(1,!

-++(/(-*/9!4$'(*1A!(*!]GG^TGDN!0,-!'-$/,-4A!(*!)&4!A$B7%-!?-4-!;4$?*!+4)B!',)A-!-%(1(O%-!+)4!+)4B$%!

-#$%&$'()*!(*!3-$4!5!)+!',-!7(%)'U*)*T'-*&4-;!'-$/,-4A!$*;!'-*&4-;!'-$/,-4A!?(',!%)?!74()4!-++(/(-*/9!

4$'(*1AN!Q!AB$%%!*&BO-4!)+!'-*&4-;!'-$/,-4A!?(',!,(1,!74()4!-++(/(-*/9!4$'(*1A!?-4-!$%A)!(*/%&;-;!(*!',-!

A$B7%-N
d
!

0,-!-#$%&$'()*!;-A(1*!4-%(-A!&7)*!',-!&A-!)+!jB$'/,-;k!)OA-4#$'()*AN!0,4--!-.'-4*$%!)OA-4#-4A!

?-4-!,(4-;!')!)OA-4#-!/%$AA4))BA!$%)*1A(;-!$;B(*(A'4$')4A!(*!7(%)'!A/,))%AN![*!',(A!A'&;9K!-.'-4*$%!

)OA-4#-4A!$*;!A/,))%!$;B(*(A'4$')4A!/)*;&/'-;!/%$AA4))B!)OA-4#$'()*A!$'!',-!A$B-!'(B-l!,)?-#-4K!',-9!

$AA(1*-;!:4$B-?)4J!4$'(*1A!(*;-7-*;-*'%9!?(',)&'!;(A/&AA(*1!',-!)OA-4#-;!%-AA)*N!0,-!7&47)A-!)+!',(A!

?$A!')!-.7%)4-!',-!'-/,*(/$%!74)7-4'(-A!)+!',-!X$*(-%A)*!:4$B-?)4JK!/,-/J(*1!+)4!(*'-4T4$'-4!4-%($O(%('9!

$*;!1$',-4(*1!(*+)4B$'()*!$O)&'!',-!7$''-4*A!)+!4$'(*1A!O9!/)B7)*-*'N!0,(A!B$'/,-;!)OA-4#$'()*!

$774)$/,!$%A)!A-4#-A!')!(;-*'(+9!/)B7)*-*'A!',$'!$77-$4!')!O-!74)O%-B$'(/!+)4!4$'-4AN!0,4)&1,)&'!',-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5
!0,-!A$B7%-!)+!'-$/,-4A!?$A!/,)A-*!O$A-;!)*!'-*&4-!A'$'&A!$A!)+!',-!O-1(**(*1!)+!Q&1&A'!]GGDN!=-#-4$%!

+$/')4A!/)B7%(/$'-!',-!&A-!)+!',-!'-*&4-!A'$'&A!#$4($O%-N!0-*&4-!A'$'&A!/,$*1-A!)*!$!'-$/,-4VA!

$**(#-4A$49!;$'-K!A)!(+!',-!'-$/,-4!?$A!$!2Q05!f',-!;-A(1*$'()*!+)4!$!+(4A'!9-$4!'-$/,-4g!$'!',-!O-1(**(*1!

)+!Q&1&A'!$*;!,$;!,(AE,-4!$**(#-4A$49!;$'-!%$'-4!(*!Q&1&A'K!,-EA,-!?$A!$!2Q0]!f',-!;-A(1*$'()*!+)4!$!

A-/)*;!9-$4!'-$/,-4g!$'!',-!O-1(**(*1!)+!',-!A/,))%!9-$4N!:&4',-4K!$!'-$/,-4VA!'-*&4-!A'$'&A!/$*!/,$*1-!

;&4(*1!',-!A/,))%!9-$4!(+!',$'!'-$/,-4!?$A!,(4-;!;&4(*1!',-!A/,))%!9-$4N!QA!$!4-A&%'K!B$*9!)+!',-!'-$/,-4A!

(*!)&4!A$B7%-!4-$/,-;!',-(4!$**(#-4A$49!;$'-A!;&4(*1!',$'!7-4();!O-'?--*!',-!O-1(**(*1!)+!Q&1&A'!

f?,-*!',-!A$B7%-!?$A!/,)A-*g!$*;!',-!O-1(**(*1!)+!',-!A/,))%!9-$4N!0,(A!B-$*A!',$'!?-!,$#-!A)B-!

'-$/,-4A!(*!)&4!A$B7%-!?,)!$4-!'-*&4-;!'-$/,-4A!?(',!,(1,!-++(/(-*/9!4$'(*1A!(*!]GGDU'-$/,-4A!?,)!;)!

*)'!&*;-41)!+)4B$%!-#$%&$'()*!(*!]GGDTGHN!0,-A-!'-$/,-4A!$4-!1-*-4$%%9!',)A-!?,)!?-!,$;!(;-*'(+(-;!$A!

2Q0`!$'!',-!O-1(**(*1!)+!Q&1&A'K!4-$/,-;!',-(4!$**(#-4A$49!;$'-!O-+)4-!',-!+(4A'!)OA-4#$'()*K!$*;!$4-!

',-4-+)4-!(*!',-(4!+)&4',!9-$4N!Q*)',-4!(B7%(/$'()*!4-1$4;(*1!',-!+%&(;('9!)+!'-*&4-!A'$'&A!(A!',$'!$!

'-$/,-4!/$*!O-!)OA-4#-;!$A!$!2Q05K!+)4!-.$B7%-K!(*!6)&*;!5!$*;!$A!$!2Q0]!(*!6)&*;!]N!X&-!')!',-!

/)B7%-.('9!)+!',(A!(AA&-K!?-!&A-;!'-$/,-4!'-*&4-!(*!',-!B(;;%-!)+!',-!9-$4UX-/-BO-4!]GGDU')!;-*)'-!

'-*&4-!A'$'&A!(*!',(A!4-7)4'N!R)A'!)+!',-!/%$AA4))BA!)OA-4#-;!f`^ig!?-4-!',)A-!)+!2Q0]!'-$/,-4AN!
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4-7)4'K!',-!-.'-4*$%!)OA-4#-4A!$4-!4-+-44-;!')!A(B7%9!$A!j)OA-4#-4ANk![*!',-!A-/'()*!',$'!+)%%)?AK!?-!

A&BB$4(L-!',-!4-A&%'A!)+!$*$%9A-A!+)/&A-;!)*!',(A!4$'(*1!;$'$N!

!

*,+52$!G$6%-(5'(41!

0,-!;$'$!&A-;!(*!',(A!3-$4!5!4-7)4'!/)B-!+4)B!$;B(*(A'4$')4!$*;!-.'-4*$%!)OA-4#-4!4$'(*1A!

74)#(;-;!')!@@=6!O9!@2=!)*!8&%9!aK!]GGHN!Q'!',$'!'(B-K!',-4-!?-4-!M)(*'!)OA-4#$'()*!;$'$!$#$(%$O%-!+)4!

]^^!B$'/,-;!)OA-4#$'()*A!?(',!74(*/(7$%!4$'(*1A!B(AA(*1!+)4!5Gi!)+!',-!)OA-4#$'()*AN
a
!W+!',-!B$'/,-;!

)OA-4#$'()*AK!5F^!/)B-!+4)B!6)&*;!5!f=-7'-BO-4TX-/-BO-4!]GGDg!$*;!5`G!/)B-!+4)B!6)&*;!]!

fS)#-BO-4!]GGDTQ74(%!]GGHgN!0,-!M)(*'!)OA-4#$'()*!7-4();!O-1$*!=-7'-BO-4!5DK!]GGD!$*;!-*;-;!R$4/,!

aK!]GGHN!QA!)+!R$4/,!aK!74(*/(7$%A!A,)&%;!,$#-!1(#-*!$%%!74)O$'()*$49!$77)(*'-;!'-$/,-4A!f2Q0Ag!',-(4!

-++(/(-*/9!4$'(*1AN!2Q0A!$4-!'-$/,-4A!?,)!,$#-!*)'!9-'!4-/-(#-;!'-*&4-!A'$'&AN!!

0$O%-!5!74)#(;-A!$!;-A/4(7'(#-!)#-4#(-?!)+!',-!)OA-4#$'()*!;$'$!&A-;!(*!',(A!4-7)4'N!R)A'!)+!',-!

)OA-4#$'()*A!/)B-!+4)B!Q4-$!]K!?,(/,!(A!',-!%$41-A'!)+!',-!+)&4!7(%)'!@2=!Q4-$AN!R)A'!)+!',-!%-AA)*A!

)OA-4#-;!?-4-!(*!B$',-B$'(/A!)4!"*1%(A,!%$*1&$1-!$4'A!f%$*1&$1-!$4'AK!4-$;(*1K!$*;!?4('(*1gN!S-$4%9!

)*-T',(4;!)+!',-!/%$AA4))BA!?-4-!14$;-A!`TdK!$*;!',-!B$M)4('9!)+!/%$AA4))BA!$4-!+4)B!',-!74(B$49!

14$;-A!f74-YTdgN!QO)&'!)*-T',(4;!)+!',-!/%$AA4))BA!$4-!+4)B!',-!B(;;%-!14$;-A!faTDgN!R&%'(7%-!14$;-!

/%$AA4))BA!?-4-!1-*-4$%%9!A7-/($%!-;&/$'()*!)4!4-A)&4/-!/%$AA4))BAN!!

! :-?!'-*&4-;!'-$/,-4A!$4-!7$4'!)+!',-!A'&;9U)*%9!$O)&'!!)*-Th&$4'-4!)+!',-!A$B7%-!f]^igN!0,-!

4-$A)*!+)4!',(A!(A!O-/$&A-!'-*&4-;!'-$/,-4A!$4-!+)4B$%%9!-#$%&$'-;!(*!@2=!-#-49!)',-4!9-$4N!0,(A!A/,))%!

9-$4K!]GGDTGHK!?$A!$*!)++!9-$4!+)4!'-*&4-;!'-$/,-4!-#$%&$'()*K!-./-7'!+)4!'-$/,-4A!?,)!4-/-(#-;!$!%)?!

-++(/(-*/9!4$'(*1!(*!]GG^TGDN!2Q0AK!,)?-#-4K!&*;-41)!+)4B$%!-#$%&$'()*!(*!',-!;(A'4(/'!&*'(%!',-9!,$#-!

4-/-(#-;!'-*&4-!A'$'&AN!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
a
!0,-4-!(A!*)!A'$'(A'(/$%!;(++-4-*/-!(*!)OA-4#-4!4$'(*1A!+)4!',-!)OA-4#$'()*A!?,-4-!',-!74(*/(7$%!A&OB(''-;!

;$'$!$*;!?,-4-!',-!74(*/(7$%!4$'(*1A!$4-!B(AA(*1N!
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0$O%-!5N!X-A/4(7'()*!)+!',-!<-AA)*A!WOA-4#-;!fSn]^^!)OA-4#$'()*Ag!

!"#$%&'($

8( 9( :;( :<(

5]d!fFdig! d]!f5Hig! ]H!f5Gig! ^5!f]aig!

#)*+',-$%&'($

2",*( .6=( )>%4/>4( )5>%"?(),0$%41( @,*4#(

a]!f]`ig! 5]^!fFaig! `F!f5]ig! D!f`ig! FF!f5aig!

.&(/'$0'1'2$

!A( AB8( ;BC( <B9( 20?,%D?4(

5F!fdig! ^]!f]aig! DF!f`Gig! da!f]Gig! d5!f5Dig!

3'4)&'$#-(-)5$

!=E:( !=E8( !=E;( E4/0#4$(

`F!f5]ig! 5GF!f`Dig! aF!f]`ig! ^d!f]aig!

6778,8'4,9$:(-84;$<=>>?@>AB
C
$

F5/4( )",%1+">,5#G( .3>4??4/,( )0D4#%5#(

`a!f5`ig! a`!f]`ig! 55^!fF]ig! a5!f]]ig!

DE4-F$E7$G*5'&1(-8E4$

)4D,4'H4#( @>,5H4#( F5I4'H4#( J4>4'H4#( K"/0"#G( L4H#0"#G(

]F!fHig! ^`!f]aig! dH!f]5ig! `G!f55ig! d5!f5Dig! FG!f5Fig!

S)'-N!0,(A!'$O%-!(*/%&;-A!;$'$!+4)B!)*%9!',-!$;B(*(A'4$')4T)OA-4#-4!B$'/,-;!)OA-4#$'()*AN!2-4/-*'$1-A!B$9!*)'!

$;;!')!5GG!;&-!')!4)&*;(*1N!Q%A)!',-!*&BO-4!)+!)OA-4#$'()*A!+)4!A&OM-/'!$4-$!;)-A!*)'!$;;!')!]^^!O-/$&A-!?-!;)!

*)'!J*)?!',-!A&OM-/'!$4-$!+)4!'?)!)+!',-!)OA-4#$'()*AK!A)!',-!')'$%!A$B7%-!A(L-!(*!',-!'$O%-!(A!]^dN!

!

E,'(1<6!G,',=!H1!I)$-)($9!

0,-!X$*(-%A)*!:4$B-?)4J!,$A!+)&4!%-#-%A!)+!7-4+)4B$*/-P!&*A$'(A+$/')49K!O$A(/K!74)+(/(-*'K!$*;!

;(A'(*1&(A,-;N!C*A$'(A+$/')49!(A!1-*-4$%%9!&A-;!')!;-A/4(O-!,$4B+&%!'-$/,(*1!74$/'(/-K!?,(%-!;(A'(*1&(A,-;!

;-7(/'A!'-$/,(*1!',$'!(A!A'&;-*'T;4(#-*!$*;!/%$AA4))BA!',$'!$4-!'4&%9!%-$4*(*1!/)BB&*('(-AN!Q//)4;(*1!')!

',-!X$*(-%A)*!4&O4(/K!O)',!4$'(*1AK!',-*K!A,)&%;!O-!4-%$'(#-%9!4$4-N![*!+$/'K!',-!)OA-4#-4A!)*%9!1$#-!

&*A$'(A+$/')49!)4!;(A'(*1&(A,-;!4$'(*1A!')!Fi!)+!',-!)OA-4#$'()*AN!!

0$O%-!]!A,)?A!',-!)#-4$%%!;(A'4(O&'()*!)+!$%%!:4$B-?)4J!4$'(*1A!$?$4;-;!')!'-$/,-4A!(*!',-!

A$B7%-N!QA!-.7-/'-;K!)#-4$%%!',-4-!$4-!+-?!&*A$'(A+$/')49!)4!;(A'(*1&(A,-;!4$'(*1AU,)?-#-4!',-4-!(A!$!

*)'(/-$O%-!;(++-4-*/-!O-'?--*!',-!74)7)4'()*!)+!;(A'(*1&(A,-;!4$'(*1A!1(#-*!O9!74(*/(7$%A!$*;!',)A-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7
!QA!B-*'()*-;K!$*!-++(/(-*/9!4$'(*1!(A!$!'-$/,-4VA!+)4B$%!-#$%&$'()*!4$'(*1!&*;-4!',-!/,-/J%(A'!A9A'-BN!

0-$/,-4A!/)&%;!O-!4$'-;!C*A$'(A+$/')49K!=$'(A+$/')49K!"./-%%-*'K!)4!=&7-4()4N!C*A$'(A+$/')49!$*;!

=$'(A+$/')49!f%)?g!-++(/(-*/9!4$'(*1A!?-4-!4$4-!?(',!H`i!)+!4$'(*1A!(*!]GG^TGD!)+!"./-%%-*'!)4!=&7-4()4!

f,(1,gN!
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1(#-*!O9!)OA-4#-4AN!Z-*-4$%%9!?,-*!$!74(*/(7$%!1$#-!$!;(A'(*1&(A,-;!4$'(*1K!',-!)OA-4#-4!A$?!',-!%-AA)*!

$A!74)+(/(-*'N!0,(A!;(++-4-*/-!(A!-.7%)4-;!+&4',-4!(*!',-!A'$'(A'(/$%!$*$%9A(A!A-/'()*!)+!',-!4-7)4'N!

!

0$O%-!]N!W#-4$%%!X(A'4(O&'()*!)+!:4$B-?)4J!6$'(*1A!fSndKadH!4$'(*1Ag!

0'1'2$E7$"'&7E&H(4,'! G1'&(22! "&84,8I(2! G*5'&1'&!

C*A$'(A+$/')49! ]i! `i! ]i!

>$A(/! `5i! `]i! ]Hi!

24)+(/(-*'! aGi! d`i! a^i!

X(A'(*1&(A,-;! ^i! 5]i! ]i!

!

G4+,(1!J=!/0$!>2,66-44+!"1)(-41+$1'!

:(1&4-!5!A,)?A!',-!;(A'4(O&'()*!)+!4$'(*1A!+)4!]^^!M)(*'!)OA-4#$'()*A!+)4!X)B$(*!]K!0,-!

@%$AA4))B!"*#(4)*B-*'K!?,(/,!(*/%&;-A!',-!+)%%)?(*1!/)B7)*-*'A!)+!'-$/,(*1P!

• ]$N!@4-$'(*1!$*!"*#(4)*B-*'!+)4!6-A7-/'!$*;!6$77)4'!

• ]ON!"A'$O%(A,(*1!$!@&%'&4-!+)4!<-$4*(*1!

• ]/N!R$*$1(*1!@%$AA4))B!24)/-;&4-A!

• ];N!R$*$1(*1!='&;-*'!>-,$#()4!

• ]-N!W41$*(L(*1!2,9A(/$%!=7$/-!

!

:(1&4-!5!/)*'$(*A!+(#-!A-'A!)+!7$(4-;!/)%&B*AN!0,-!%-+'!/)%&B*!(*!-$/,!7$(4!f%$O-%-;!26EQ2g!

4-74-A-*'A!',-!$;B(*(A'4$')4!4$'(*1AK!$*;!',-!4(1,'!f%$O-%-;!@W!+)4!/%$AA4))B!)OA-4#-4g!A&BB$4(L-A!',-!

)OA-4#-4!4$'(*1AN!0,-!*&BO-4A!(*!',-!/)%&B*A!$4-!7-4/-*'$1-AN!0)!4-$;!',-!14$7,K!',-!%-+'B)A'!/)%&B*!

A,)?A!',-!;(A'4(O&'()*!)+!4$'(*1AU',-!7-4/-*'!)+!&*A$'(A+$/')49K!O$A(/K!74)+(/(-*'K!$*;!;(A'(*1&(A,-;!

4$'(*1AU',$'!$;B(*(A'4$')4A!1$#-!(*!/)B7)*-*'!]$!f@4-$'(*1!$*!"*#(4)*B-*'!)+!6-A7-/'!$*;!6$77)4'gN!

[*!',(A!/)B7)*-*'K!74(*/(7$%A!1$#-!5i!)+!)OA-4#$'()*A!&*A$'(A+$/')49K!]5i!O$A(/K!aGi!74)+(/(-*'K!$*;!

5^i!;(A'(*1&(A,-;N!0,-!/)%&B*!')!',-!4(1,'!)+!('!A,)?A!',-!;(A'4(O&'()*!)+!)OA-4#-4!4$'(*1A!+)4!',-!A$B-!

%-AA)*AUFi!&*A$'(A+$/')49K!5Di!O$A(/K!^ai!74)+(/(-*'K!$*;!`i!;(A'(*1&(A,-;N!:)4!',(A!/)B7)*-*'K!

74(*/(7$%A!$*;!)OA-4#-4A!1$#-!$!A(B(%$4!74)7)4'()*!)+!/)BO(*-;!&*A$'(A+$/')49!$*;!O$A(/!4$'(*1AK!?,(%-!

74(*/(7$%A!&A-;!',-!;(A'(*1&(A,-;!%-#-%!)+!7-4+)4B$*/-!B&/,!B)4-!+4-h&-*'%9!',$*!)OA-4#-4A!;(;N!

Q;B(*(A'4$')4A!$*;!)OA-4#-4A!1-*-4$%%9!$AA(1*-;!',-!A$B-!74)7)4'()*!)+!&*A$'(A+$/')49EO$A(/!

4$'(*1A!$/4)AA!',-!X)B$(*!]!/)B7)*-*'AN!0,-!-./-7'()*!(A!?(',!/)B7)*-*'!]-!fW41$*(L(*1!2,9A(/$%!

=7$/-gN!WOA-4#-4A!?-4-!%(J-%9!')!1(#-!$!74)+(/(-*'!4$'(*1!fDFig!(*!]-K!?,(%-!$;B(*(A'4$')4A!?-4-!

/)*A(;-4$O%9!B)4-!/4('(/$%N!24(*/(7$%A!4$(A-;!/)*/-4*A!$O)&'!',(A!/)B7)*-*'!(*!(*'-4#(-?AK!A&11-A'(*1!

',$'!/)B7)*-*'!]-!?$A!;(++(/&%'!')!4$'-N!:)4!-.$B7%-K!)*-!74(*/(7$%!A'$'-;P!

[! ,$#-! A'4&11%-;!?(',! 7,9A(/$%! A7$/-! o]-pU-.$/'%9!?,$'! (A! 1));K!?,$'! (A! O$;b! [! ,$#-!

%))J-;! $'! ',-!;-A/4(7'()*N! [! ;(;! *)'-! +)4! &A-!)+! '-/,*)%)19K! ',-!)#-4,-$;N! >&'! (A! ',$'!

4-$%%9!?,$'!',-9!$4-!%))J(*1!+)4!?,-*!',-9!A$9!'-/,*)%)19!&A-b!!



WORKING DRAFT, NOT FOR CITATION WITHOUT AUTHOR PERMISSION 5d     5d!

!
:(1&4-!5N!X(A'4(O&'()*!)+!Q;B(*(A'4$')4!$*;!WOA-4#-4!6$'(*1A!+)4!X)B$(*!]!fSn]^^!M)(*'!)OA-4#$'()*Ag!

!

Q*)',-4!7)AA(O%-!,97)',-A(A!(A!',$'!A)B-!74(*/(7$%A!B$9!O-!7-*$%(L(*1!'-$/,-4A!+)4!%-AA!',$*!

(;-$%!/%$AA4))B!A7$/-AK!?,(/,!/)&%;!-.7%$(*!',-!O$A(/!4$'(*1AN![*!$;;('()*K!',-4-!$4-!$!*&BO-4!)+!

)OA-4#$'()*A!?,-4-!',-!74(*/(7$%!/,)A-!*)'!')!$AA(1*!$!4$'(*1!faiK!)4!5^!)OA-4#$'()*AgN!!

W*-!$4-$!)+!/)*/-4*!+)4!$%%!X)B$(*!]!/)B7)*-*'A!(A!',-!;(A'(*/'()*!O-'?--*!74)+(/(-*'!$*;!

;(A'(*1&(A,-;!4$'(*1AN!8&A'!%(J-!?(',!&*A$'(A+$/')49!4$'(*1AK!-.'-4*$%!)OA-4#-4A!4$4-%9!4-7)4'-;!

;(A'(*1&(A,-;!'-$/,(*1N!24(*/(7$%A!?-4-!B&/,!B)4-!%(J-%9!')!4-7)4'!;(A'(*1&(A,-;!74$/'(/-K!(*;(/$'(*1!',-9!

,$;!A--*!('!(*!55i!f]ON!@4-$'(*1!$*!"*#(4)*B-*'!)+!6-A7-/'!$*;!6$77)4'g!')!5^i!f]/N!R$*$1(*1!

@%$AA4))B!24)/-;&4-Ag!)+!',-!%-AA)*A!)OA-4#-;N!Q*$%9A(A!)+!74(*/(7$%!(*'-4#(-?A!74)#(;-A!A)B-!/%&-A!')!

',-!4-$A)*A!+)4!',(AN![*!',-!+(4A'!7%$/-K!74(*/(7$%A!-.74-AA-;!/)*/-4*!',$'!',-!j;(A'(*1&(A,-;k!4$'(*1!+-%'!

&*$''$(*$O%-!+)4!'-$/,-4A!$*;!',&A!B(1,'!O-!;(A/)&4$1(*1N!0,-A-!74(*/(7$%A!-.74-AA-;!',$'!',-9!&A-;!

,(1,!4$'(*1A!')!B)'(#$'-!'-$/,-4AK!4$',-4!',$*!)OM-/'(#-%9!;-A/4(O(*1!(*A'4&/'()*$%!74$/'(/-N!0,(A!A&11-A'A!

',$'!74(*/(7$%A!B(1,'!$AA(1*!;(A'(*1&(A,-;!4$'(*1A!')!74)+(/(-*'!'-$/,(*1!(*!)4;-4!')!B)'(#$'-!)4!4-?$4;!

'-$/,-4AN!24(*/(7$%A!$%A)!4-#-$%-;!',$'!',-9K!$'!'(B-AK!$AA(1*-;!,(1,-4!4$'(*1A!',$*!?-4-!?$44$*'-;!(*!

)4;-4!')!74-A-4#-!4-%$'()*A,(7AP!!

[! $B! *)'! 1)(*1! ')! 1-'! (*')! $! +(1,'! O-'?--*! ',-A-! '?)! ',(*1A! o74)+(/(-*'! $*;!

;(A'(*1&(A,-;p!O-/$&A-!?,$'!1));!;)-A!('!;)b!!3)&!M&A'!4&(*!9)&4!4-%$'()*A,(7!?(',!',-!

'-$/,-4N! ! ['!?)&%;!O-!B&/,!O-''-4! +)4!B-!')!/)$/,! ',-B!',$*!-.7%$(*! ',-!;(++-4-*/-A!

O-'?--*!74)+(/(-*'!$*;!;(A'(*1&(A,-;N!



WORKING DRAFT, NOT FOR CITATION WITHOUT AUTHOR PERMISSION 5a     5a!

:&4',-4!(*#-A'(1$'()*!(A!*--;-;!')!;--7-*!)&4!&*;-4A'$*;(*1!)+!',-!4-$A)*A!',$'!74(*/(7$%A!$4-!

B)4-!%(J-%9!')!$AA(1*!;(A'(*1&(A,-;!4$'(*1A!',$*!)OA-4#-4AN!0,(A!?(%%!O-!$*!$4-$!)+!$''-*'()*!(*!',-!3-$4!]!

-#$%&$'()*!?)4JN!

!

G4+,(1!K=!B16'-&%'(41!

:(1&4-!]!A,)?A!',-!;(A'4(O&'()*!)+!$;B(*(A'4$')4!$*;!)OA-4#-4!4$'(*1A!(*!X)B$(*!`P![*A'4&/'()*K!

?,(/,!(*/%&;-A!',-!+)%%)?(*1!/)B7)*-*'A!)+!'-$/,(*1P!

• `$N!@)BB&*(/$'(*1!I(',!='&;-*'A!

• `ON!CA(*1!e&-A'()*(*1!$*;!X(A/&AA()*!0-/,*(h&-A!

• `/N!"*1$1(*1!='&;-*'A!(*!<-$4*(*1!

• `;N!CA(*1!QAA-AAB-*'!(*![*A'4&/'()*!

• `-N!X-B)*A'4$'(*1!:%-.(O(%('9!$*;!6-A7)*A(#-*-AA!

!

:)4!O)',!$;B(*(A'4$')4A!$*;!)OA-4#-4AK!',-4-!$4-!B)4-!&*A$'(A+$/')49!$*;!O$A(/!4$'(*1A!(*!

X)B$(*!`!f[*A'4&/'()*g!',$*!X)B$(*!]!f@%$AA4))B!"*#(4)*B-*'gN![*!+$/'K!)#-4!)*-T',(4;!)+!',-!

/%$AA4))BA!?-4-!4$'-;!$A!%-AA!',$*!74)+(/(-*'!)*!$%%!/)B7)*-*'A!)+!(*A'4&/'()*!-./-7'!/)B7)*-*'!`$!

f@)BB&*(/$'(*1!I(',!='&;-*'AgN!I-!B(1,'!-.7-/'!A&/,!$!7$''-4*!A(*/-!,$%+!)+!',-!'-$/,-4A!(*!)&4!

A$B7%-!$4-!(*!',-(4!+(4A'!'?)!9-$4A!)+!'-$/,(*1U(*A'4&/'()*!A--BA!')!O-!B)4-!;(++(/&%'!',$*!-A'$O%(A,(*1!

',-!/%$AA4))B!-*#(4)*B-*'N!

[*!X)B$(*!`!f[*A'4&/'()*gK!',-4-!$4-!*)'$O%-!;(++-4-*/-A!(*!',-!74)7)4'()*!)+!&*A$'(A+$/')49EO$A(/!

4$'(*1A!1(#-*!O9!$;B(*(A'4$')4A!#-4A&A!)OA-4#-4AN!0,-!/)B7)*-*'!?(',!',-!%$41-A'!;(++-4-*/-!(*!4$'(*1A!(A!

`/!f"*1$1(*1!='&;-*'A!(*!<-$4*(*1gN![*!`/K!`Di!)+!$;B(*(A'4$')4!4$'(*1A!+$%%!O-%)?!',-!74)+(/(-*'!%-#-%!

/)B7$4-;!')!FHi!)+!)OA-4#-4!4$'(*1AN!C*%(J-!A)B-!)+!',-!)',-4!/)B7)*-*'A!(*!',(A!;)B$(*K!

$;B(*(A'4$')4A!?-4-!B)4-!1-*-4)&A!(*!4$'(*1A!',$*!?-4-!)OA-4#-4AN!I(',!/)B7)*-*'!`$!

f@)BB&*(/$'(*1!I(',!='&;-*'AgK!$;B(*(A'4$')4A!4$'-;!%-AA)*A!%)?-4!',$*!74)+(/(-*'!B)4-!)+'-*!',$*!

)OA-4#-4A!;(;!f`]i!/)B7$4-;!')!]]igN!@)B7)*-*'!`O!fCA(*1!e&-A'()*(*1!$*;!X(A/&AA()*!0-/,*(h&-Ag!

$%A)!,$A!A9A'-B$'(/!4$'(*1!;(++-4-*/-AN!I(',!`OK!$;B(*(A'4$')4A!fF^ig!1$#-!)&'!B)4-!&*A$'(A+$/')49EO$A(/!

4$'(*1A!',$*!;(;!)OA-4#-4A!f`DigN!!

QA!(*!X)B$(*!]K!$;B(*(A'4$')4A!?-4-!B)4-!%(J-%9!',$*!)OA-4#-4A!')!$AA(1*!;(A'(*1&(A,-;!4$'(*1AK!

',)&1,!1-*-4$%%9!',-!;(++-4-*/-!(A!*)'!$A!%$41-!$A!(*!X)B$(*!]N!Q;B(*(A'4$')4AV!$AA(1*B-*'!)+!

;(A'(*1&(A,-;!4$'(*1A!4$*1-;!+4)B!Fi!f`;N!CA(*1!QAA-AAB-*'!(*![*A'4&/'()*g!')!5ai!f`$N!@)BB&*(/$'(*1!

I(',!='&;-*'AgN!0,-!7-4/-*'!)+!%-AA)*A!',$'!)OA-4#-4A!4$'-;!$A!;(A'(*1&(A,-;!4$*1-;!+4)B!Gi!')!FiK!

#$49(*1!O9!/)B7)*-*'N!!

!
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!
:(1&4-!]N!X(A'4(O&'()*!)+!Q;B(*(A'4$')4!$*;!WOA-4#-4!6$'(*1A!+)4!X)B$(*!`!fSn]^^!M)(*'!)OA-4#$'()*Ag!

!

>4+5,-(641!'4!3-(4-!"77(%($1%.!E,'(1<6!8-4+!'0$!>0$%:2(6'!*.6'$+!

:(1&4-!`!A,)?A!',-!;(A'4(O&'()*!)+!$%%!:4$B-?)4J!4$'(*1A!A)4'-;!O9!',-!]GG^TGD!-++(/(-*/9!4$'(*1!

)+!',-!'-$/,-4!1(#-*!&*;-4!',-!/,-/J%(A'!A9A'-BN!['!(A!(B7)4'$*'!')!*)'-!',$'!',-4-!$4-!'?)!'97-A!)+!

'-$/,-4A!',$'!+$%%!(*')!',-!/$'-1)49!%$O-%-;!jS)!6$'(*1Nk!0,-A-!$4-!'-$/,-4A!?,)!$4-!-(',-4!*-?!')!',-!

;(A'4(/'K!)4!'-$/,-4A!?,)!A&//-AA+&%%9!14(-#-;!',-(4!74-#()&A!-++(/(-*/9!4$'(*1AN!6-B-BO-4!',$'!B)A'!)+!

',-!'-$/,-4A!?,)!A&//-AA+&%%9!14(-#-;!',-(4!-++(/(-*/9!4$'(*1A!,$;!O--*!1(#-*!$!%)?!-++(/(-*/9!4$'(*1K!

?,(%-!*-?!'-$/,-4A!A(B7%9!;(;!*)'!,$#-!$!74()4!-++(/(-*/9!4$'(*1!O-/$&A-!',-9!?-4-!*)'!'-$/,(*1!(*!@2=!

(*!]GG^TGDN!!

24(*/(7$%A!1$#-!B)4-!&*A$'(A+$/')49!$*;!O$A(/!:4$B-?)4J!4$'(*1A!')!'-$/,-4A!?(',!%)?!-++(/(-*/9!

4$'(*1A!f(N-NK!=$'(A+$/')49!-++(/(-*/9!4$'(*1Ag!',$*!)OA-4#-4A!;(;!fddi!/)B7$4-;!')!F]igN!6-1$4;%-AA!)+!',-!

4$'-4K!'-$/,-4A!?(',!%)?!-++(/(-*/9!4$'(*1A!4-/-(#-;!',-!%)?-A'!:4$B-?)4J!4$'(*1A!)+!',-!+)&4!14)&7A!)+!

'-$/,-4AN!Q'!',-!)',-4!-*;!)+!',-!A7-/'4&BK!74(*/(7$%A!$?$4;-;!B)4-!;(A'(*1&(A,-;!:4$B-?)4J!4$'(*1A!

')!'-$/,-4A!?(',!,(1,!-++(/(-*/9!4$'(*1A!',$*!;(;!)OA-4#-4AN
D
!['!(A!(B7)4'$*'!')!*)'-!',$'!',-!-.'-4*$%!

)OA-4#-4A!;(;!*)'!J*)?!',-!'-$/,-4AV!-++(/(-*/9!4$'(*1AN!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
D
!S)'-!',$'!',-!]GG^TGD!-++(/(-*/9!4$'(*1!(A!$*!(B7)4'$*'!/,$4$/'-4(A'(/!?,-*!%))J(*1!$'!A'$'(A'(/$%!

(*/)*A(A'-*/(-A!O-'?--*!74(*/(7$%!$*;!)OA-4#-4!4$'(*1A!',$'!?-!;(A/&AA!%$'-4!(*!',(A!4-7)4'N!
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!
:(1&4-!`N!0,-!W#-4$%%!X(A'4(O&'()*!)+!:4$B-?)4J!6$'(*1A!O9!0-$/,-4AV!]GG^TGD!"++(/(-*/9!6$'(*1A!

fSndKadH!4$'(*1A!+4)B!]^^!M)(*'!)OA-4#$'()*Ag!

!

G(;!H;+(1(6'-,'4-6!,1;!IC6$-)$-6!H9,-;!'0$!*,+$!E,'(1<6!'4!'0$!*,+$!L$66416M!

I,(%-!',-!:4$B-?)4J!4$'(*1A!;(A'4(O&'()*!14$7,A!+4)B!',-!74-#()&A!A-/'()*A!74)#(;-!$!A*$7A,)'!

)+!',-!4$'(*1A!$?$4;-;K!',-9!;)!*)'!(*;(/$'-!?,-',-4!',-!$;B(*(A'4$')4!$*;!',-!)OA-4#-4!1$#-!',-!A$B-!

4$'(*1!)*!$!A(*1%-!)OA-4#$'()*N!0$O%-!`!A,)?A!$;B(*(A'4$')4T)OA-4#-4!$14--B-*'!)*!(*;(#(;&$%!

/)B7)*-*'AK!(*;(/$'(*1!',-!7-4/-*'$1-!)+!)OA-4#$'()*A!(*!?,(/,!',-!$;B(*(A'4$')4!1$#-!',-!A$B-!4$'(*1!

$A!',-!)OA-4#-4!f%$O-%-;!$A!$*!-.$/'!B$'/,gN!

0,-!A-/)*;!/)%&B*!)+!0$O%-!`!/)*'$(*A!',-!7-4/-*'!)+!)OA-4#$'()*A!?,-4-!',-!$;B(*(A'4$')4!$*;!

',-!)OA-4#-4!1$#-!',-!A$B-!%-AA)*!$*!(;-*'(/$%!4$'(*1!?,(%-!(1*)4(*1!B(AA(*1!;$'$N!:)4!',(A!/)%&B*K!(+!

-(',-4!',-!$;B(*(A'4$')4!)4!',-!)OA-4#-4!;(;!*)'!1(#-!',-!%-AA)*!$!4$'(*1K!',(A!)OA-4#$'()*!(A!*)'!(*/%&;-;!

(*!',-!/$%/&%$'()*N![+K!,)?-#-4K!O)',!',-!$;B(*(A'4$')4!$*;!',-!)OA-4#-4!;(;!*)'!4$'-!',-!%-AA)*K!',(A!

/)&*'A!$A!$*!-.$/'!B$'/,N!0,-!',(4;!/)%&B*!(A!',-!7-4/-*'$1-!)+!-.$/'!B$'/,-AK!(*/%&;(*1!B(AA(*1!

4$'(*1AN![+!$*!$;B(*(A'4$')4!4$'-;!$!%-AA)*!O&'!',-!)OA-4#-4!;(;!*)'!f$*;!#(/-T#-4A$gK!',(A!(A!'$O&%$'-;!$A!$!

B(AB$'/,!$*;!%)?-4A!',-!7-4/-*'$1-!)+!-.$/'!B$'/,-AN!0,-!4-A&%'!(A!',$'!',-!7-4/-*'$1-A!(*!/)%&B*!`!

$4-!%)?-4!',$*!',)A-!(*!/)%&B*!]N!f:)4!B)4-!;-'$(%!$O)&'!B(AA(*1!4$'(*1AK!A--!Q77-*;(.!QNg!

@)B7)*-*'A!?(',!$!%$41-!;(++-4-*/-!O-'?--*!',-!7-4/-*'$1-A!(*!/)%&B*A!]!$*;!`!$4-!

/)B7)*-*'A!?,-4-!',-4-!$4-!$!%)'!)+!)OA-4#$'()*A!?(',!B(AA(*1!4$'(*1AN!:)4!-.$B7%-K!/)B7)*-*'A!`;!

$*;!`-!,$#-!',-!B)A'!B(AA(*1!;$'$N![*!(*'-4#(-?AK!74(*/(7$%A!)+'-*!/('-;!',-A-!/)B7)*-*'A!$A!',(*1A!',-9!

)+'-*!;(;!*)'!A--!;&4(*1!$!/%$AA4))B!)OA-4#$'()*N!:)4!(*A'$*/-!)*-!74(*/(7$%!A'$'-;P!j0,-!,$4;-A'!7$4'!

+)4!B-!?$A![!?-*'!O$/J!')!?,$'![!?4)'-!(*!',-!/%$AA4))B!$*;![!M&A'!;(;*V'!,$#-!-#(;-*/-!+)4!A)B-!
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/)B7)*-*'AN!QAA-AAB-*'K![!/)&%;*V'!4$'-!',$'N!W4!h&-A'()*(*1K!('!;(;*V'!,$77-*!(*!',$'!%-AA)*Nk!24(*/(7$%A!

?$*'-;!/%$4(+(/$'()*!$O)&'!?,$'!')!;)!(+!',-9!;(;!*)'!)OA-4#-!$!/)B7)*-*'!(*!$!%-AA)*N!

!

0$O%-!`N!".$/'!R$'/,!)+!Q;B(*(A'4$')4!$*;!WOA-4#-4!6$'(*1A!+)4!$!<-AA)*!fSn]^^!)OA-4#$'()*Ag!

!EHIE4'4-$ J$6K(,-$D(-,F$

<4E$H85584;B$

J$6K(,-$D(-,F$

<H85584;B$

:(-84;$LM$$

2'1'2$E77$$

<NB$
! ! ! !

]$g!"*#(4)*B-*'!)+!

4-A7-/'!$*;!4$77)4'!

dai! ddi! di!

]Og!@&%'&4-!+)4!%-$4*(*1!

!

aGi! d^i! `i!

]/g!@%$AA4))B!74)/-;&4-A!

!

FHi! F^i! Fi!

];g!='&;-*'!O-,$#()4!

!

d]i! d5i! Fi!

]-g!2,9A(/$%!A7$/-!

!

dFi! d5i! `i!

! ! ! !

`$g!@)BB&*(/$'()*!

!

d`i! d]i! `i!

`Og!e&-A'()*(*1!$*;!

;(A/&AA()*!'-/,*(h&-A!

d5i! FFi! di!

`/g!='&;-*'!-*1$1-B-*'!

!

FHi! FDi! ai!

`;g!QAA-AAB-*'!(*!

(*A'4&/'()*!

ddi! FDi! `i!

`-g!:%-.(O(%('9!$*;!

4-A7)*A(#-*-AA!

d]i! F`i! Fi!

!

:4)B!/)%&B*!]K!',-!7-4/-*'$1-A!4$*1-!+4)B!FHTaGiN!0,-!/)B7)*-*'!?(',!',-!,(1,-A'!

7-4/-*'$1-!)+!-.$/'!B$'/,-A!faGig!(A!]O!f"A'$O%(A,(*1!$!@&%'&4-!+)4!<-$4*(*1gK!?,(%-!',-!%)?-A'!fFHig!$4-!

/)B7)*-*'A!]/!fR$*$1(*1!@%$AA4))B!24)/-;&4-Ag!$*;!`/!f"*1$1(*1!='&;-*'A!(*!<-$4*(*1gN!W*!$#-4$1-K!

',-4-!(A!$*!-.$/'!B$'/,!+)4!dFi!)+!',-!%-AA)*A!)*!X)B$(*!]!/)B7)*-*'A!$*;!+)4!d]i!)+!',-!%-AA)*A!)*!

X)B$(*!`!/)B7)*-*'AN!

@)%&B*!F!A,)?A!',-!7-4/-*'$1-!)+!)OA-4#$'()*A!f')'$%!Sn]^^g!?,-4-!',-!$;B(*(A'4$')4VA!4$'(*1!

?$A!B)4-!',$*!)*-!%-#-%!)++!+4)B!',-!)OA-4#-4VA!4$'(*1K!;-*)'-;!$A!$*!-.'4-B-!B(AB$'/,N!0,(A!/$*!

,$77-*!(*!'?)!/$A-AP!5g!)*-!4$'(*1!(A!&*A$'(A+$/')49!$*;!',-!)',-4!(A!74)+(/(-*'E;(A'(*1&(A,-;K!)4!]g!)*-!

4$'(*1!(A!;(A'(*1&(A,-;!$*;!',-!)',-4!(A!&*A$'(A+$/')49EO$A(/N!W+!*)'-!,-4-!(A!',$'!',-4-!$4-!#-49!+-?!

)OA-4#$'()*A!?(',!$*!-.'4-B-!B(AB$'/,!O-'?--*!$;B(*(A'4$')4!$*;!)OA-4#-4!4$'(*1AN![+!',-!/-%%!(A!

A,$;-;!O%&-K!',$'!B-$*A!',-!$;B(*(A'4$')4A!4$'-!,(1,-4!',$*!',-!)OA-4#-4A!(*!B)A'!)+!',-!/$A-Al!$*;!

9-%%)?!(*;(/$'-A!',$'!',-4-!(A!*)'!$!/%-$4!7$''-4*N!:)4!*)*-!)+!',-!/)B7)*-*'AK!;)!)OA-4#-4A!1-*-4$%%9!

1(#-!,(1,-4!4$'(*1A!',$*!$;B(*(A'4$')4A!(*!',-A-!/$A-A!?(',!-.'4-B-!B(AB$'/,!)+!4$'(*1AN!!

0,-!'$O%-!A,)?A!B(AB$'/,-A!7-4!/)B7)*-*'N![+!?-!%))J!$'!B(AB$'/,-A!7-4!)OA-4#$'()*!f*)'!

A,)?*!(*!',-!'$O%-gK!]5i!)+!)OA-4#$'()*A!,$;!$'!%-$A'!)*-!/)B7)*-*'!?,-4-!',-!$;B(*(A'4$')4!$*;!

)OA-4#-4!?-4-!)++!O9!B)4-!',$*!)*-!%-#-%!)+!7-4+)4B$*/-N!W+!',-A-!)OA-4#$'()*AK!^`i!?-4-!/$A-A!?,-4-!
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',-!$;B(*(A'4$')4!$?$4;-;!$!,(1,-4!4$'(*1!',$*!',-!)OA-4#-4!;(;N!0,-!%$41-A'!*&BO-4!)+!-.'4-B-%9!

B(AB$'/,-;!4$'(*1A!)//&4A!(*!`/!f"*1$1(*1!='&;-*'A!(*!<-$4*(*1g!fSn5d!)4!aigN!0,-!+-?-A'!-.'4-B-%9!

B(AB$'/,-;!4$'(*1A!)//&4A!(*!]-!fW41$*(L(*1!2,9A(/$%!=7$/-g!$*;!`;!fCA(*1!QAA-AAB-*'!(*![*A'4&/'()*g!

fSn^!)4!`igN!

0,-!+)%%)?(*1!(A!)*-!-.$B7%-!)+!',-!-#(;-*/-!+)4!`/!f"*1$1(*1!='&;-*'A!(*!<-$4*(*1g!?,-*!$*!

)OA-4#-4!4$'-;!',-!%-AA)*!$A!O$A(/!$*;!',-!$;B(*(A'4$')4!4$'-;!',-!%-AA)*!$A!;(A'(*1&(A,-;N!0,-!7,)*(/A!

%-AA)*!(A!(*!4-$;(*1!+)4!',-!&77-4!-%-B-*'$49!14$;-A!$*;!'))J!7%$/-!(*!',-!%$'-!+$%%N!!

WOA-4#-4!-#(;-*/-! +)4!$!O$A(/! 4$'(*1N!I,)%-!14)&7! (*A'4&/'()*U',-!A'&;-*'A! /)44-/'!$!

A-*'-*/-!')1-',-4!)*!?,('-!O)$4;N!='&;-*'A!/)79!A-*'-*/-!?(',!('A!/)44-/'()*A!+4)B!',-!

O)$4;N!!Q!%)'!)+!'(B-!f$774).N!5d!B(*Ng!?$A!A7-*'!1)(*1!)#-4!',-!A-*'-*/-!$*;!,$#(*1!',-!

A'&;-*'A!/)79!+4)B!',-!O)$4;N!='&;-*'A!1)!')!;-AJA!$*;!,$#-!$!;(A/&AA()*!$O)&'!?)4;!

+$B(%(-AN!!='&;-*'A!#)%&*'--4!')!1(#-!%-''-4A!')!/)B7%-'-!',-!?)4;A!?4(''-*!)*!',-!O)$4;N!!

<-AA)*! %$/JA! 4(1)4! +)4! )%;-4! ,(1,-4T+&*/'()*(*1! A'&;-*'A! f',-9! A,)&%;! $%4-$;9! J*)?! `T

%-''-4!?)4;A!O9!F',!14$;-gN!

24(*/(7$%! -#(;-*/-! +)4! $! ;(A'(*1&(A,-;! 4$'(*1N! 0,-! '-$/,-4! (A! /)*A'$*'%9! 74)#(;(*1! ',-!

A'&;-*'A! ?(',! /)B7%(B-*'A! $*;! 4-;(4-/'(*1! ',-(4! *-1$'(#-! O-,$#()4! ?(',! 7)A('(#-!

/)B7%(B-*'A! fq"#-49)*-! -9-A! &7! ,-4-k! )4! qI,$'! ;)! ?-! ;)! ?,-*rbqgN! 0,-! A'&;-*'A!

J*)?!?,-4-!',-(4!A&77%(-A!$4-!)*!',-!'$O%-N!0,-!A'&;-*'A!+)%%)?!',-!/&-A!$A!')!?,-*!')!

B$J-! '4$*A('()*! +4)B!)*-! A&OM-/'! ')! $*)',-4N! 0,-! '-$/,-4!?)4JA!?(',! ',-! A'&;-*'A! (*!

14)&7A!$*;!)*-T)*T)*-N!

QA!-.7-/'-;K!',-!)OA-4#-4VA!-#(;-*/-!(A!+)/&A-;!)*!',-!/)*'-*'!)+!`/l!A,-!;-A/4(O-A!',-!$/'(#('(-A!

$*;!$AA(1*B-*'AK!',-!(*'-%%-/'&$%!-*1$1-B-*'K!$*;!',-!A'4&/'&4-!$*;!7$/(*1!)+!',-!%-AA)*N!0,-!74(*/(7$%K!

,)?-#-4K!74)#(;-A!-#(;-*/-!',$'!4-%$'-A!')!)',-4!/)B7)*-*'AN!:)4!-.$B7%-K!j',-!'-$/,-4!(A!/)*A'$*'%9!

74)#(;(*1!',-!A'&;-*'A!?(',!/)B7%(B-*'Ak!$77%(-A!')!]$!f@4-$'(*1!$*!"*#(4)*B-*'!)+!6-A7-/'!$*;!

6$77)4'gK!$*;!j',-!A'&;-*'A!J*)?!?,-4-!',-(4!A&77%(-A!$4-!)*!',-!'$O%-k!(A!]/!fR$*$1(*1!@%$AA4))B!

24)/-;&4-AgN!0,-!B$'/,(*1!)+!-#(;-*/-!')!:4$B-?)4J!/)B7)*-*'A!(A!$!/4('(/$%!A'-7!(*!$AA(1*(*1!$!

:4$B-?)4J!%-#-%!)+!7-4+)4B$*/-!$*;!$*!$4-$!(*!?,(/,!74(*/(7$%A!B$9!*--;!B)4-!A&77)4'N!Q!74-%(B(*$49!

%))J!$'!',-!/%$AA4))B!)OA-4#$'()*!-#(;-*/-!(*;(/$'-A!',$'!',(A!7$''-4*!1-*-4$%%9!,)%;A!'4&-!$/4)AA!',-!

-.'4-B-!B(AB$'/,-Al!,)?-#-4K!7$4'!)+!)&4!3-$4!]!-#$%&$'()*!?)4J!?(%%!(*/%&;-!$!A9A'-B$'(/!'-.'&$%!

$*$%9A(A!)+!74(*/(7$%!$*;!)OA-4#-4!-#(;-*/-N!

0$O%-A!F!$*;!d!/)*'$(*!',-!/4)AA!'$O&%$'()*A!)+!$;B(*(A'4$')4!4$'(*1A!?(',!)OA-4#-4!4$'(*1A!$'!',-!

/)B7)*-*'!%-#-%!+)4!`/!f"*1$1(*1!='&;-*'A!(*!<-$4*(*1g!$*;!`;!fCA(*1!QAA-AAB-*'!(*![*A'4&/'()*gN!I-!

74)#(;-!',-A-!'$O%-A!')!A,)?!$4)&*;!?,(/,!%-#-%A!)+!7-4+)4B$*/-!',-!B)A'!;(A$14--B-*'!)//&4AN!I-!

/,))A-!')!,(1,%(1,'!'?)!/)B7)*-*'A!?,-4-!)&4!A'$'(A'(/$%!$*$%9A(A!f;(A/&AA-;!%$'-4!(*!',(A!4-7)4'g!

(*;(/$'-A!',$'!',-4-!$4-!(*/)*A(A'-*/(-A!(*!',-!?$9A!',$'!74(*/(7$%A!$*;!)OA-4#-4A!$4-!1(#(*1!4$'(*1AK!

-A7-/($%%9!$4)&*;!',-!O$A(/!$*;!74)+(/(-*'!%-#-%AN!

:)4!/)B7)*-*'!`/K!M&A'!&*;-4!,$%+!)+!',-!)OA-4#$'()*A!?-4-!-.$/'!B$'/,-A!fFHigK!$*;!',-4-!

?-4-!#-49!+-?!B(AA(*1!4$'(*1A!f)*%9!a!)OA-4#$'()*AgN![*!0$O%-!FK!',-!-.$/'!B$'/,-A!$4-!;-*)'-;!(*!O)%;!

('$%(/AN!W+!',-!5`^!)OA-4#$'()*A!',$'!?-4-!*)'!-.$/'!B$'/,-AK!B)A'!)+'-*!f(*!^5i!)+!',-!B(AB$'/,-Ag!

$;B(*(A'4$')4A!$*;!)OA-4#-4A!;(A$14--;!)#-4!?,-',-4!$*!)OA-4#$'()*!A,)&%;!O-!4$'-;!O$A(/!)4!74)+(/(-*'N!

:)4!-.$B7%-K!(*!]]i!)+!',-!)OA-4#$'()*A!$;B(*(A'4$')4A!1$#-!74)+(/(-*'!4$'(*1A!?,-*!',-!)OA-4#-4!1$#-!
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O$A(/!4$'(*1A!f',-!O%&-!/-%%!(*!0$O%-!FgN![*!$*)',-4!5`i!)+!',-!/$A-AK!',-!)OA-4#-4!1$#-!74)+(/(-*'!4$'(*1A!

?,-*!',-!$;B(*(A'4$')4!1$#-!O$A(/!4$'(*1A!f',-!7(*J!/-%%!(*!0$O%-!FgN![*!1-*-4$%K!',-!$;B(*(A'4$')4!4$'-;!

,(1,-4!',$*!',-!)OA-4#-4!(*!B(AB$'/,-;!)OA-4#$'()*AK!',)&1,!*)'!$%?$9AN![*!(*'-4#(-?AK!74(*/(7$%A!?-4-!

/)*/-4*-;!$O)&'!',-!;(++-4-*/-!O-'?--*!',-!O$A(/!$*;!74)+(/(-*'!%-#-%A!)+!7-4+)4B$*/-l!('!?$A!$*!$4-$!

?,-4-!',-9!?$*'-;!B)4-!1&(;$*/-N!!!

0$O%-!FN!@)B7)*-*'!`/!f"*1$1(*1!='&;-*'A!(*!<-$4*(*1gP!Q;B(*(A'4$')4TWOA-4#-4!Q14--B-*'!

%/H8485-&(-E&$:(-84;5$G*5'&1'&$

:(-84;5$ C*A$'(A+$/')49! >$A(/! 24)+(/(-*'! X(A'(*1&(A,-;! 0)'$%!

C*A$'(A+$/')49! =$$

<OCJB$

d!!

f]ig!

5!!

fNFig!

G!!

fGig!

D!!

f`ig!

>$A(/! 5!

fNFig!

PQ$

<=>JB!

aG!!

f]]ig!

5G!

fFig!

5]D!

fFaig!

24)+(/(-*'! F!

f5ig!

`^!

f5`ig!

CR$

<=CJB!

d!

f]ig!

5`H!

fdGig!

X(A'(*1&(A,-;! G!

fGig!

G!

fGig!

G!

fGig!

=$

<OCJB!

]!

fN^ig!

0)'$%! ^!

f`ig!

HD!

f`dgi!

5`d!

fFHig!

`5!

f55ig!

]^5
H
!

f5GGig!

!

0$O%-!d!74)#(;-A!$!;-'$(%-;!%))J!$'!$;B(*(A'4$')4T)OA-4#-4!$14--B-*'!+)4!$*)',-4!/)B7)*-*'K!

`;!fCA(*1!QAA-AAB-*'!(*![*A'4&/'()*gN!C*%(J-!?(',!`/K!',-4-!$4-!$!%)'!)+!B(AA(*1!4$'(*1A!+)4!`;N!"(',-4!',-!

$;B(*(A'4$')4!)4!)OA-4#-4!f)4!O)',g!;(;!*)'!-*'-4!$!4$'(*1!+)4!`;!+)4!5Fi!)+!',-!)OA-4#$'()*A!fSn`HgN![*!

B)A'!)+!',-!)OA-4#$'()*A!+)4!?,(/,!',-!`;!4$'(*1!?$A!B(AA(*1!f^FigK!',-!$;B(*(A'4$')4!;(;!*)'!-*'-4!$!

4$'(*1!-#-*!',)&1,!',-!)OA-4#-4!;(;N!

!

0$O%-!dN!@)B7)*-*'!`;!fCA(*1!QAA-AAB-*'!(*![*A'4&/'()*gP!Q;B(*(A'4$')4TWOA-4#-4!Q14--B-*'!

%/H8485-&(-E&$:(-84;5$G*5'&1'&$

:(-84;5$ C*A$'(A+$/')49! >$A(/! 24)+(/(-*'! X(A'(*1&(A,-;! 0)'$%!

C*A$'(A+$/')49! >$

<>JB$

5!

fNFig!

`!

fGig!

G!

fGig!

5!

fNFig!

>$A(/! d!

f]ig!

RP$

<MAJB!

`d!

f5dig!

`!

f5ig!

DD!

f`^ig!

24)+(/(-*'! F!

f]ig!

d]!

f]]ig!

?C$

<SCJB!

a!

f`ig!

5FH!

fa`ig!

X(A'(*1&(A,-;! G!

fGig!

G!

fGig!

G!

fGig!

>$

<>JB!

G!

fGig!

0)'$%! H!

fFig!

HD!

fF5ig!

5]]!

fd5ig!

H!

fFig!

]`D
5G
!

f5GGig!

!
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9
!S)'-!',$'!+)4!A(.!)OA-4#$'()*A!-(',-4!',-!74(*/(7$%!)4!',-!)OA-4#-4!;(;!*)'!A&OB('!$!4$'(*1K!A)!',-!')'$%!

B$'/,-;!)OA-4#$'()*A!+)4!`/!(A!]^5!(*A'-$;!)+!]^^N!
10
!S)'-!',$'!+)4!`H!)OA-4#$'()*A!-(',-4!',-!74(*/(7$%!)4!',-!)OA-4#-4!;(;!*)'!A&OB('!$!4$'(*1K!A)!',-!')'$%!

B$'/,-;!)OA-4#$'()*A!+)4!`;!(A!]`D!(*A'-$;!)+!]^^N!
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I(',!/)B7)*-*'!`;K!M&A'!)#-4!,$%+!)+!',-!)OA-4#$'()*A!?-4-!-.$/'!B$'/,-A!fdaigN![*!0$O%-!dK!',-!

-.$/'!B$'/,-A!$4-!;-*)'-;!(*!O)%;!('$%(/AN!W+!',-!5Ga!)OA-4#$'()*A!',$'!?-4-!*)'!-.$/'!B$'/,-AK!B)A'!

)+'-*!f(*!D]i!)+!',-!B(AB$'/,-Ag!$;B(*(A'4$')4A!$*;!)OA-4#-4A!;(A$14--;!)#-4!?,-',-4!$*!)OA-4#$'()*!

A,)&%;!O-!4$'-;!O$A(/!)4!74)+(/(-*'N!:)4!-.$B7%-K!(*!5di!)+!',-!)OA-4#$'()*A!$;B(*(A'4$')4A!1$#-!

74)+(/(-*'!4$'(*1A!?,-*!',-!)OA-4#-4!1$#-!O$A(/!4$'(*1A!f',-!O%&-!/-%%!(*!0$O%-!dgN![*!$*)',-4!]]i!)+!',-!

/$A-AK!',-!)OA-4#-4!1$#-!74)+(/(-*'!4$'(*1A!?,-*!',-!$;B(*(A'4$')4!1$#-!O$A(/!4$'(*1A!f',-!7(*J!/-%%!(*!

0$O%-!dgN![*!1-*-4$%K!',-!$;B(*(A'4$')4!4$'-;!%)?-4!',$*!',-!)OA-4#-4!(*!B(AB$'/,-;!)OA-4#$'()*AK!

',)&1,!*)'!$%?$9AN!!!

!

! [*!A&BK!B)A'!;(A$14--B-*'!)//&44-;!$4)&*;!',-!O$A(/!$*;!74)+(/(-*'!%-#-%A!)+!7-4+)4B$*/-N!

f0,(A!;(A$14--B-*'!(A!$%A)!,(1,%(1,'-;!(*!',-!A'$'(A'(/$%!$*$%9A(A!(*!',-!4-7)4'Ng![*!$;;('()*K!?,-*!('!/)B-A!

')!',-!O$A(/E74)+(/(-*'!;(A$14--B-*'K!A)B-'(B-A!74(*/(7$%A!4$'-!,(1,-4!',$*!)OA-4#-4AK!?,(%-!)',-4!

'(B-A!)OA-4#-4A!4$'-!,(1,-4N!

!

N49!'0$!E,'(1<6!>0,1<$!I)$-!/(+$!

0$O%-!a!A,)?A!',-!7-4/-*'!)+!74)+(/(-*'E;(A'(*1&(A,-;!4$'(*1A!+4)B!O)',!$;B(*(A'4$')4!QSX!

)OA-4#-4!4$'(*1A!+)4!6)&*;!5!QSX!6)&*;!]!)OA-4#$'()*AN!0,-!;$'$!(*/%&;-!)*%9!'-$/,-4A!+)4!?,)B!',-!

$;B(*(A'4$')4!,$A!A&OB(''-;!O)',!6)&*;!5!$*;!6)&*;!]!4$'(*1AK!?,(/,!$//)&*'A!+)4!]dF!)OA-4#$'()*A!)+!

5]^!'-$/,-4AN!!

WOA-4#-4!4$'(*1A!(*/4-$A-;!A(1*(+(/$*'%9!O-'?--*!4)&*;A!+)4!',4--!/)B7)*-*'AP
55
!!

• ];N!R$*$1(*1!='&;-*'!>-,$#()4!

• `;N!CA(*1!QAA-AAB-*'!(*![*A'4&/'()*!

• `-N!X-B)*A'4$'(*1!:%-.(O(%('9!$*;!6-A7)*A(#-*-AA!

!

Q;B(*(A'4$')4!4$'(*1AK!,)?-#-4K!A,)?-;!$!A(1*(+(/$*'!(*/4-$A-!+)4!)*%9!)*-!/)B7)*-*'P!`O!

fCA(*1!e&-A'()*(*1!$*;!X(A/&AA()*!0-/,*(h&-AgN!W*-!7)AA(O%-!-.7%$*$'()*!+)4!',-!%(B('-;!/,$*1-!(*!

4$'(*1A!(A!',$'!',-4-!?$A!$!4-%$'(#-%9!A,)4'!$B)&*'!)+!'(B-!O-'?--*!6)&*;!5!$*;!6)&*;!]!)OA-4#$'()*AN!

W*!$#-4$1-K!5]!?--JA!)+!A/,))%!7$AA-;!O-'?--*!)OA-4#$'()*AN!['!(A!$%A)!?)4',!*)'(*1!',$'!74(*/(7$%A!,$;!

)*T1)(*1!74)+-AA()*$%!;-#-%)7B-*'!')!,-%7!',-B!&A-!',-!:4$B-?)4J!$*;!%-$4*!B)4-!$O)&'!',-!

/)B7)*-*'A!$*;!',-!%-#-%A!)+!7-4+)4B$*/-N!0,-4-+)4-K!('!(A!4-$A)*$O%-!')!A$9!',$'!74(*/(7$%A!?-4-!

4-+(*(*1!',-(4!$AA(1*B-*'!)+!:4$B-?)4J!4$'(*1A!',4)&1,)&'!',-!9-$4N!I-!?)&%;!-.7-/'!A&/,!$;M&A'B-*'A!

')!)//&4!(*!',-!+(4A'!9-$4!)+!(B7%-B-*'$'()*N!

!

X-A7('-!',-!A,)4'!'(B-+4$B-!O-'?--*!)OA-4#$'()*AK!',-!4-$A)*!+)4!(B74)#-;!4$'(*1A!(*!

h&-A'()*(*1!B$9!O-!;&-!')!$!+)/&A-;!-++)4'!)*!',-!7$4'!)+!74(*/(7$%AN!Q!%$41-!74)7)4'()*!)+!74(*/(7$%A!

4-7)4'-;!(*/4-$A-;!+)/&A!)*!h&-A'()*(*1!O-/$&A-!)+!',-(4!&A-!)+!',-!:4$B-?)4JN!R)4-!',$*!,$%+!)+!

(*'-4#(-?-;!74(*/(7$%AK!?,-*!$AJ-;!')!'$%J!$O)&'!',-!:4$B-?)4J!)4!A7-/(+(/!/)B7)*-*'AK!'$%J-;!$O)&'!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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!I,(%-!',-4-!(A!$!A(1*(+(/$*'!;4)7!(*!)OA-4#-4!4$'(*1A!+)4!@)B7)*-*'!]O!f"A'$O%(A,(*1!$!@&%'&4-!+)4!

<-$4*(*1gK!',(A!(A!$*!$4-$!?,-4-!',-!)OA-4#-4A!4-/-(#-;!$;;('()*$%!'4$(*(*1!(*!',-!B(;;%-!)+!',-!

)OA-4#$'()*!A/,-;&%-N!0,-!;4)7!(*!4$'(*1A!A&11-A'A!',$'!',-!6)&*;!5!)OA-4#-4!4$'(*1A!+)4!]O!B$9!,$#-!

O--*!(*+%$'-;N!['!;)-A!*)'!*-/-AA$4(%9!B-$*!',$'!'-$/,-4!7-4+)4B$*/-!(*!',(A!$4-$!1)'!?)4A-!)#-4!'(B-N!
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`O!fCA(*1!e&-A'()*(*1!$*;!X(A/&AA()*!0-/,*(h&-AgN!24(*/(7$%A!-.74-AA-;!$A')*(A,B-*'!$'!,)?!%)?!$!%-#-%!

'-$/,-4AV!h&-A'()*A!?-4-N!:)4!(*A'$*/-K!)*/-!74(*/(7$%!A'$'-;P!

CA(*1!',-!:4$B-?)4J!B$;-!B-!4-$%(L-K!?-!4-$%%9!,$#-!')!+)/&A!)*!,(1,-4!)4;-4!',(*J(*1!

h&-A'()*A! O-/$&A-! ',-! h&-A'()*A! $4-! M&A'! ?$9! '))! O$A(/K! ',-9! $4-! %)?! %-#-%N! >-/$&A-!

A)B-'(B-A![!',(*J!$A!'-$/,-4A!?-!M&A'!?$*'!',-!J(;A!')!1(#-!&A!',-!4(1,'!$*A?-4!$*;!',$'!

B$J-A!&A! +--%! %(J-!?-!,$#-!'$&1,'! ',-B!A)B-',(*1N! [! A'$4'-;!A$9(*1K!),K! [!$B!,-$4(*1!

O$A(/! ,-4-K! 9)&! J*)?b!Q*;! ',(A! /)&%;!O-! A)B-)*-! (*! ',-!7$A'! ',$'! [! ,$;!O--*! 4$'(*1!

=&7-4()4s!

0,-!B$M)4('9!)+!',-A-!74(*/(7$%A!A'$'-;!',$'!',-9!-.7%(/('%9!B$;-!(B74)#(*1!h&-A'()*(*1!$!1)$%!+)4!',-!

A-/)*;!)OA-4#$'()*K!?,(/,!B(1,'!-.7%$(*!',-!(B74)#-;!4$'(*1AN!

!

0$O%-!aN!04-*;A!(*!24)+(/(-*'EX(A'(*1&(A,-;!6$'(*1A!W#-4!0(B-!fSn5]^!'-$/,-4AE]da!)OA-4#$'()*Ag!

G*5'&1'&$:(-84;5$ %/H8485-&(-E&$:(-84;5$!EHIE4'4-$

:E)4/$M :E)4/$= :E)4/$M :E)4/$= 
! ! ! ! !

]$g!"*#(4)*B-*'!)+!

4-A7-/'!$*;!4$77)4'!

^ai! DFi! ^Di! ^Di!

]Og!@&%'&4-!+)4!%-$4*(*1!

!

D`i! ^`itt! ^Fi! aHi!

]/g!@%$AA4))B!74)/-;&4-A!

!

aHi! ^di! aHi! aai!

];g!='&;-*'!O-,$#()4!

!

d`i! aDit! aai! aFi!

]-g!2,9A(/$%!A7$/-!

!

DDi! Dai! ^Fi! ^5i!

! ! ! ! !

`$g!@)BB&*(/$'()*!

!

^ai! DGi! aDi! ^5i!

`Og!e&-A'()*(*1!$*;!

;(A/&AA()*!'-/,*(h&-A!

ddi! a5i! FHi! d^itt!

`/g!='&;-*'!-*1$1-B-*'!

!

FDi! d]i! dHi! a^i!

`;g!QAA-AAB-*'!(*!

(*A'4&/'()*!

dai! ^Fitt! d5i! aGi!

`-g!:%-.(O(%('9!$*;!

4-A7)*A(#-*-AA!

d`i! ^5itt! a`i! a]i!

S)'-N!QA'-4(AJA!(*;(/$'-!$!A(1*(+(/$*'!;(++-4-*/-!O-'?--*!6)&*;!5!$*;!6)&*;!]!4$'(*1AN!ttt!7uNG5K!tt!7uNGdK!

t7uN5GN!!

!

*','(6'(%,2!H1,2.6(6!47!E,'(1<6!G,',!

0)!&*;-4A'$*;!',-!:4$B-?)4J!'))%!$*;!,)?!4$'-4A!$AA(1*-;!:4$B-?)4J!4$'(*1AK!?-!&A-;!'?)!

B-',);AP!B&%'(T+$/-'!6$A/,!B-$A&4-B-*'!fR:6Rg!$*;!,(-4$4/,(/$%!%(*-$4!B);-%(*1!fc<RgN!0,-!R:6R!

$*$%9A(A!(A!$!'-/,*(h&-!A(B(%$4!')!6$A/,!$*$%9A(A!',$'!$%%)?A!&A!')!(*#-A'(1$'-!')7(/A!A&/,!$A!/)B7)*-*'!
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;(++(/&%'9!$*;!4$'-4!A-#-4('9!f<(*$/4-K!5HHFgN!I-!$%A)!%))J-;!$'!,)?!4-%($O%9!',-!:4$B-?)4J!4$'(*1A!(*!

$114-1$'-!B-$A&4-!)#-4$%%!'-$/,(*1!$O(%('9K!/)*'4)%%(*1!+)4!4$'-4!A-#-4('9N!c<R!(A!$!,(-4$4/,(/$%!4-14-AA()*!

$*$%9A(A!'-/,*(h&-!',$'!$%%)?A!&A!')!%))J!$'!,)?!#$4()&A!74(*/(7$%!$*;!'-$/,-4!/,$4$/'-4(A'(/A!B$9!$++-/'!

',-!?$9!$!74(*/(7$%!4$'-A!$!%-AA)*!f>49J!m!6$&;-*O&A,K!5HH]gN!0,(A!'-/,*(h&-!$%%)?A!&A!')!14)&7!

:4$B-?)4J!4$'(*1A!?(',(*!(*;(#(;&$%!'-$/,-4AN!Q!B)4-!;-'$(%-;!-.7%$*$'()*!)+!',-A-!B-',);A!$*;!,)?!

',-9!?-4-!$77%(-;!')!)&4!;$'$!(A!(*/%&;-;!(*!Q77-*;(.!QN!

M4?%"H%?%,G(5+(,*4(L#"'475#NO(20?,%BL">4,(M"1>*(24"10#4'4/,(

0,-!R:6R!$*$%9A(A!$%%)?-;!&A!')!(*#-A'(1$'-!(*+%&-*/-A!)*!'-$/,-4!4$'(*1A!(*!$*;!$B)*1!A(.!

/$'-1)4(-AP!'-$/,-4K!/)B7)*-*'K!4$'-4!f(*/%&;-A!',-!',4--!-.'-4*$%!)OA-4#-4A!$*;!-$/,!(*;(#(;&$%!

74(*/(7$%gK!)OA-4#$'()*!4)&*;K!A&OM-/'!$4-$K!$*;!@2=!Q4-$N!0,-!B);-%!/$%/&%$'-A!',-!74)O$O(%('9!',$'!$!

'-$/,-4!?(%%!1-'!$!7$4'(/&%$4!4$'(*1!'$J(*1!(*')!/)*A(;-4$'()*!',-A-!/$'-1)4(-AK!)4!+$/-'AK!(*/%&;(*1!4$'-4!

A-#-4('9N!0,-!B);-%!$%A)!74)#(;-A!&A!?(',!$!B-$A&4-!)+!4$'-4!A-#-4('9!+)4!-$/,!)+!',-!)OA-4#-4A!$*;!

74(*/(7$%AN!!

0,-!(*;(#(;&$%!'-$/,-4!B-$A&4-A!)+!'-$/,(*1!$O(%('9!1-*-4$'-;!(*!',(A!$*$%9A(A!/)BO(*-!$%%!)+!',-!

:4$B-?)4J!/)B7)*-*'!'-$/,-4!4$'(*1A!+)4!$*!(*;(#(;&$%!'-$/,-4N!I-!+(*;!',$'!',-!(*;(#(;&$%!'-$/,-4!

B-$A&4-A!$4-!,(1,%9!4-%($O%-!f4-%($O(%('9nNHFK!A-7$4$'()*n`NH]gN!I,-*!?-!&A-!4-%($O(%('9!(*!',(A!/)*'-.'K!

?-!B-$*!',$'!'-$/,-4A!?(',!-A'(B$'-;!B-$A&4-A!)+!,(1,!'-$/,(*1!$O(%('9!$/'&$%%9!?-4-!B)4-!A&//-AA+&%!

(*!',-!/%$AA4))B!;&4(*1!',-!)OA-4#-;!%-AA)*!',$*!'-$/,-4A!?(',!-A'(B$'-;!B-$A&4-A!)+!%)?!'-$/,(*1!

$O(%('9N!6-%($O(%('9!$%A)!B-$*A!',$'!?-!,$#-!+$(',!',$'!',-!'-$/,-4!B-$A&4-A!/$*!O-!4-74);&/-;N!Q1$(*K!

4-B-BO-4!',$'!'-$/,-4!B-$A&4-A!?-4-!/4-$'-;!O9!$114-1$'(*1!',-!74(*/(7$%!$*;!)OA-4#-4!:4$B-?)4J!

4$'(*1A!+)4!-$/,!'-$/,-4N!0,-!A-7$4$'()*!(*;(/$'-A!',-!4$'()!)+!A(1*$%!')!*)(A-K!?,(/,!B-$*A!',$'!',-!

(*A'4&B-*'!,$A!$O)&'!F!'(B-A!$A!B&/,!A(1*$%!$A!*)(A-N![*!)',-4!?)4;AK!',-!:4$B-?)4J!4$'(*1A!/)BO(*-!

')!74);&/-!4-%($O%-!B-$A&4-A!)+!)#-4$%%!'-$/,-4!$O(%('9N!

Q*)',-4!(B7)4'$*'!+(*;(*1!(A!',$'!('!B$J-A!A-*A-!')!'4-$'!-$/,!)+!',-!/)B7)*-*'A!$A!;(A'(*/'!

$A7-/'A!)+!'-$/,(*1!f4-%($O(%('9nNH^K!A-7$4$'()*ndNdHgN![*!',(A!/$A-K!4-%($O(%('9!(A!$!B-$A&4-!)+!,)?!?-%%!?-!

/$*!A-7$4$'-!-$/,!)+!',-!/)B7)*-*'A!+4)B!-$/,!)',-4K!$*;!',-!4-%($O(%('9!)+!',-!:4$B-?)4J!/)B7)*-*'A!

(A!,(1,!f(N-NK!/%)A-!')!5gN!I-!$4-!$%A)!$O%-!')!;-'-4B(*-!$!,(-4$4/,9!)+!/)B7)*-*'AN!I-!/$*!)4;-4!',-!

/)B7)*-*'A!(*!'-4BA!)+!;(++(/&%'9!fA--!:(1&4-!FgN![*!)',-4!?)4;AK!',-!/)B7)*-*'A!$'!',-!')7!)+!',-!+(1&4-!

?-4-!',)A-!)*!?,(/,!('!?$A!B)A'!;(++(/&%'!')!4-/-(#-!$!,(1,-4!4$'(*1N!:4)B!',-!)4;-4!)+!',-!/)B7)*-*'!

;(++(/&%'(-AK!?-!/$*!/)*/%&;-!',$'!',-!/)B7)*-*'!,(-4$4/,9!(A!$!4-$A)*$O%-!)*-N!:)4!-.$B7%-K!('!(A!%)1(/$%!

',$'!$!AJ(%%!A&/,!$A!`O!fCA(*1!e&-A'()*(*1!$*;!X(A/&AA()*!0-/,*(h&-Ag!(A!B)4-!;(++(/&%'!+)4!$!'-$/,-4!')!

B$A'-4!',$*!`$!f@)BB&*(/$'(*1!I(',!='&;-*'AgK!)4!',$'!/)B7)*-*'A!(*!',-![*A'4&/'()*!;)B$(*!$4-!B)4-!

;(++(/&%'!')!B$A'-4!',$*!',)A-!(*!',-!@%$AA4))B!"*#(4)*B-*'!;)B$(*N!>-/$&A-!',-!/)B7)*-*'A!$44$*1-!

(*')!$*!)4;-4!',$'!(A!(*!$//)4;$*/-!?(',!)&4!/)*/-7'&$%!-.7-/'$'()*A!$*;!',-!4-%($O(%('9!B-$A&4-!(A!,(1,K!

',-4-!(A!/)*A(;-4$O%-!(*;(/$'()*!',$'!',-!:4$B-?)4J!/)B7)*-*'A!$4-!#$%(;N!

:(1&4-!F!%(A'A!',-!/)B7)*-*'A!(*!)4;-4!)+!;(++(/&%'9N!0,-!X)B$(*!]!f@%$AA4))B!"*#(4)*B-*'g!

/)B7)*-*'A!$4-!(*!14--*!+)*'K!?,(%-!',-!X)B$(*!`!f[*A'4&/'()*g!/)B7)*-*'A!$4-!7&47%-N![*!1-*-4$%K!',-!

X)B$(*!`!/)B7)*-*'A!$4-!B)4-!;(++(/&%'!+)4!'-$/,-4A!',$*!$4-!X)B$(*!]!/)B7)*-*'AN!0,-!,$4;-A'!

/)B7)*-*'!(A!`O!fCA(*1!e&-A'()*(*1!$*;!X(A/&AA()*!0-/,*(h&-Ag!$*;!',-!-$A(-A'!/)B7)*-*'!(A!]-!

fW41$*(L(*1!2,9A(/$%!=7$/-gN!0,-!R:6R!$*$%9A(A!A,)?A!',$'!-$/,!)+!',-A-!/)B7)*-*'A!(A!B-$A&4(*1!$!

&*(h&-!$A7-/'!)+!'-$/,(*1N![*!)',-4!?)4;AK!',-!:4$B-?)4J!/)B7)*-*'A!$4-!;(A/4-'-N!!

!
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T&(H'UE&V$!EHIE4'4-!

CA(*1!h&-A'()*(*1!$*;!;(A/&AA()*!'-/,*(h&-A!!

"*1$1(*1!A'&;-*'A!(*!%-$4*(*1!!

CA(*1!$AA-AAB-*'!(*!(*A'4&/'()*!!

X-B)*A'4$'(*1!+%-.(O(%('9!$*;!4-A7)*A(#-*-AA!

R$*$1(*1!A'&;-*'!O-,$#()4!

R$*$1(*1!/%$AA4))B!74)/-;&4-A!!

"A'$O%(A,(*1!$!/&%'&4-!+)4!%-$4*(*1!

@)BB&*(/$'(*1!?(',!A'&;-*'A!

@4-$'(*1!$*!-*#(4)*B-*'!)+!4-A7-/'!$*;!4$77)4'!

W41$*(L(*1!7,9A(/$%!A7$/-!
!

:(1&4-!FN!6$*J(*1!)+!@)B7)*-*'A!Q//)4;(*1!')!X(++(/&%'9!

Q*)',-4!+(*;(*1!+4)B!',-!R:6R!$*$%9A(A!7-4'$(*A!')!,)?!A-#-4-!)4!%-*(-*'!',-!4$'-4A!$4-N!I-!

+)&*;!',$'!',-4-!$4-!;(++-4-*/-A!(*!4$'-4!A-#-4('9UO)',!$B)*1!74(*/(7$%A!$*;!$B)*1!)OA-4#-4AN!

c)?-#-4K!)*!',-!?,)%-K!',-4-!$4-!*)!A(1*(+(/$*'!;(++-4-*/-A!O-'?--*!4$'-4!'97-A!f(N-NK!-.'-4*$%!)OA-4#-4!

#-4A&A!$;B(*(A'4$')4gN!R)4-)#-4K!-$/,!74(*/(7$%!(A!$AA(1*-;!$!B-$A&4-!)+!A-#-4('9K!$*;!?-!/$'-1)4(L-;!

',-!74(*/(7$%A!(*!'-4BA!)+!',-(4!A-#-4('9N!c(1,!A-#-4('9!74(*/(7$%A!?-4-!'?)!A'$*;$4;!-44)4A!B)4-!A-#-4-!

',$*!',-!B)A'!A-#-4-!-.'-4*$%!)OA-4#-4K!?,(%-!%)?!A-#-4('9!74(*/(7$%A!?-4-!'?)!A'$*;$4;!-44)4A!B)4-!

%-*(-*'!',$*!',-!%-$A'!A-#-4-!-.'-4*$%!)OA-4#-4N!Q%%!',-!4-B$(*(*1!74(*/(7$%A!?-4-!$#-4$1-!(*!'-4BA!)+!

A-#-4('9N!0$O%-!^!A,)?A!',-!;(A'4(O&'()*!)+!74(*/(7$%!A-#-4('9N!Q1$(*K!J--7!(*!B(*;!',$'!',-A-!;(++-4-*/-A!

(*!A-#-4('9!;(;!*)'!(*'-4+-4-!?(',!)#-4$%%!4$'(*1AU',-4-!(A!*)!A(1*(+(/$*'!;(++-4-*/-!O-'?--*!74(*/(7$%A!

$*;!)OA-4#-4A!f'nNa5dgN!

!

0$O%-!^N!@$'-1)4(-A!)+!24(*/(7$%!=-#-4('9!

0'1'2$E7$#'1'&8-9$ "'&,'4-$E7$"&84,8I(25$

<NWR=B$

=-#-4-!

!

`Gi!

Q#-4$1-!

!

d`i!

<-*(-*'!

!

5ai!

!

X-A7('-!;(++-4-*/-A!(*!A-#-4('9!$B)*1!4$'-4AK!',-!,(-4$4/,9!)+!',-!/)B7)*-*'A!(A!/)*A(A'-*'N!S)!

B$''-4!,)?!A-#-4-!$!4$'-4!(AK!+)4!-.$B7%-K!`O!$%?$9A!4-/-(#-A!',-!%)?-A'!4$'(*1A!$*;!]-!4-/-(#-A!',-!

,(1,-A'!4$'(*1AN!>&'!+)4!$!B)4-!A-#-4-!4$'-4K!',-!4$'(*1A!$4-!%)?-4!',$*!+)4!$!B)4-!%$.!4$'-4!f$*;!A(B(%$4%9!

+)4!)',-4!/)B7)*-*'AgN
5]
!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5]
![*!$;;('()*K!',-4-!$4-!(*;(/$'()*A!',$'!A)B-!4$'-4A!$4-!'4-$'(*1!A)B-!)+!',-!/)B7)*-*'A!$A!B)4-!

;(++(/&%'!)4!%-AA!;(++(/&%'!',$*!-.7-/'-;N!c)?-#-4K!',-!*&BO-4!)+!A&/,!A(1*(+(/$*'%9!%$41-!&*-.7-/'-;!

(*'-4$/'()*A!(A!#-49!AB$%%K!$B)&*'(*1!')!)*%9!$O)&'!5Gi!)+!',-!')'$%!*&BO-4!)+!4$'-4TO9T/)B7)*-*'!

(*'-4$/'()*AN!

c$4;-A'!

 

"$A(-A'!
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:(*$%%9K!?-!/$*!A$9!',$'!O)',!74(*/(7$%A!$*;!)OA-4#-4A!$4-!&A(*1!',-!4$'(*1!A/$%-!f',-!%-#-%A!)+!

7-4+)4B$*/-g!/)*A(A'-*'%9!?(',!)*-!$*)',-4!$*;!?(',(*!',-BA-%#-AN!:)4!-$/,!)+!',-!%-#-%A!)+!

7-4+)4B$*/-K!',-!+('!A'$'(A'(/A!$4-!#-49!/%)A-!')!5K!?,(/,!(*;(/$'-A!',$'!',-!4$'(*1!A/$%-!(A!/)*A(A'-*'N!

Z(#-*!',(A!+(*;(*1K!$*)',-4!?$9!')!',(*J!$O)&'!4$'-4!A-#-4('9!(A!',$'!74(*/(7$%A!?,)!/)*A(A'-*'%9!1(#-!

%)?-4!4$'(*1A!',$*!)OA-4#-4A!f(N-NK!A-#-4-!74(*/(7$%Ag!B$(*'$(*!',-!/)B7)*-*'!;(++(/&%'9!A,)?*!(*!:(1&4-!

FK!O&'!',-(4!4$'(*1!A/$%-!A,(+'A!&7!A)!',$'!('!(A!,$4;-4!')!1-'!,(1,-4!4$'(*1A!+4)B!',$'!74(*/(7$%N!>-/$&A-!

74(*/(7$%A!$4-!&A(*1!',-!4$'(*1!A/$%-!/)*A(A'-*'%9U;-A7('-!A-#-4('9U+)4!A-#-4-!74(*/(7$%AK!',-!4$'(*1!A/$%-!

(A!A,(+'-;!&7!+)4!$%%!)+!',-(4!'-$/,-4AN!['!(A!1-*-4$%%9!*)'!',-!/$A-!',$'!$*!(*;(#(;&$%!74(*/(7$%A!A,(+'!',-!

A/$%-!&7!+)4!A)B-!'-$/,-4A!$*;!;)?*!+)4!)',-4!'-$/,-4AN!

[*!A&BK!',-!B$M)4!'$J-$?$9A!+4)B!',-!R:6R!$*$%9A(A!$4-!',-!+)%%)?(*1P!

• W#-4$%%!(*;(#(;&$%!B-$A&4-A!+)4!'-$/,-4A!/4-$'-;!+4)B!$%%!)+!',-!74(*/(7$%!$*;!)OA-4#-4!

:4$B-?)4J!4$'(*1A!$4-!4-%($O%-U$+'-4!/)*'4)%%(*1!+)4!4$'-4!A-#-4('9N!

• 0,-4-!$4-!;(++-4-*/-A!$B)*1!(*;(#(;&$%!4$'-4A!(*!'-4BA!)+!A-#-4('9N!

• X-A7('-!',-A-!;(++-4-*/-AK!',-4-!(A!$!,(-4$4/,9!(*!'-4BA!)+!/)B7)*-*'!;(++(/&%'9U)*-!',$'K!)*!

+$/-!#$%&-K!B$J-A!A-*A-!/)*/-7'&$%%9N!

• [*;(#(;&$%!74(*/(7$%A!$*;!)OA-4#-4A!$4-!&A(*1!',-!4$'(*1!A/$%-K!)4!%-#-%A!)+!7-4+)4B$*/-K!

/)*A(A'-*'%9N!

!

P/>5/1%1,4/>%41(%/(L#"'475#N(M",%/&1O(-%4#"#>*%>"?(25$4?%/&(

0,-!R:6R!$*$%9A(A!$%%)?-;!&A!')!-.7%)4-!',-!7)'-*'($%!4-%($O(%('9!)+!',-!:4$B-?)4J!'))%!('A-%+!

$+'-4!/)*'4)%%(*1!+)4!4$'-4!A-#-4('9N!0,-!B);-%!1-*-4$'-;!-A'(B$'-;!'-$/,(*1!$O(%('9!B-$A&4-A!+)4!',-!

(*;(#(;&$%!'-$/,-4A!(*!',-!A$B7%-!O9!$114-1$'(*1!$%%!:4$B-?)4J!4$'(*1A!$/4)AA!/)B7)*-*'A!$*;!4$'-4A!+)4!

',-A-!'-$/,-4AN!0,-!+)%%)?(*1!,(-4$4/,(/$%!B);-%(*1!$*$%9A(A!$%%)?-;!&A!')!%))J!$'!',-!4$'(*1A!;$'$!(*!$!

;(++-4-*'!?$9N!0)!/)B7%-B-*'!',-!R:6R!$*$%9A(AK!?-!&A-;!,(-4$4/,(/$%!B);-%(*1!')!&*;-4A'$*;!

A9A'-B$'(/!;(++-4-*/-A!O-'?--*!74(*/(7$%!4$'(*1A!$*;!)OA-4#-4!4$'(*1AUO)',!)#-4$%%!$*;!/)B7)*-*'TO9T

/)B7)*-*'N!I,(%-!',-!R:6R!$*$%9A(A!'-%%A!&A!A)B-',(*1!$O)&'!',-!4-%($O(%('9!)+!',-!:4$B-?)4J!'))%K!',-!

,(-4$4/,(/$%!B);-%(*1!$*$%9A(A!?(%%!,-%7!',-!;(A'4(/'!&*;-4A'$*;!?,-4-!('!*--;A!')!'$41-'!+&'&4-!

74)+-AA()*$%!;-#-%)7B-*'!+)4!74(*/(7$%A!$*;!+)4!:4$B-?)4J!&A-4A!(*!1-*-4$%N!!

0,-!$*$%9A(A!)+!:4$B-?)4J!4$'(*1!;$'$!(*/%&;-;!$!',4--TB);-%!$774)$/,N!"$/,!,(-4$4/,(/$%!%)1('!

B);-%!%))JA!$'!$!;(++-4-*'!A'-7!(*!',-!4$'(*1!A/$%-P
5`
!

• R);-%!5!/)B7$4-A!',-!%(J-%(,));!)+!1-''(*1!$*!&*A$'(A+$/')49!4$'(*1!')!1-''(*1!$!

O$A(/E74)+(/(-*'E;(A'(*1&(A,-;!4$'(*1N!0,(A!B);-%!+)/&A-A!)*!4$'-4!-++-/'A!$'!',-!%)?!-*;!)+!',-!

4$'(*1A!A/$%-N!

• R);-%!]!/)B7$4-A!',-!%(J-%(,));!)+!1-''(*1!$!74)+(/(-*'E;(A'(*1&(A,-;!4$'(*1!')!1-''(*1!$*!

&*A$'(A+$/')49EO$A(/!4$'(*1N!0,(A!B);-%!+)/&A-A!)*!4$'-4!-++-/'A!(*!',-!B(;;%-!)+!',-!4$'(*1A!A/$%-K!

?,(/,!(A!?,-4-!B)A'!)+!',-!4$'(*1A!$4-N!

• R);-%!`!/)B7$4-A!',-!%(J-%(,));!)+!1-''(*1!$*!&*A$'(A+$/')49EO$A(/E74)+(/(-*'!4$'(*1!')!1-''(*1!$!

;(A'(*1&(A,-;!4$'(*1N!0,(A!B);-%!+)/&A-A!)*!4$'-4!-++-/'A!$'!',-!,(1,!-*;!)+!',-!4$'(*1A!A/$%-N!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5`
!Q*)',-4!$774)$/,!?-!/)&%;!,$#-!'$J-*!(A!')!&A-!$*!)4;-4-;!%)1('!B);-%N!c)?-#-4K!',-!)4;-4-;!B);-%!

$AA&B-A!',$'!',-!;(A'$*/-!O-'?--*!4$'(*1A!)*!',-!A/$%-!(A!-h&$%N!I-!O-%(-#-!',$'!',-!;(A'$*/-!+4)B!

&*A$'(A+$/')49!')!O$A(/K!$*;!$%A)!+4)B!74)+(/(-*'!')!;(A'(*1&(A,-;K!(A!B&/,!%$41-4!',$*!',$'!+4)B!O$A(/!')!

74)+(/(-*'K!A)!?-!&A-;!',-!',4--!B);-%!$774)$/,N!
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!

:)4!-$/,!)+!',-A-!B);-%AK!',-!)#-4$%%!A'4&/'&4-!)+!',-!c<R!(A!4$'(*1A!?(',(*!'-$/,-4AN!0,(A!B-$*A!

',$'!?-!$4-!'$J(*1!$%%!)+!',-!:4$B-?)4J!4$'(*1A!',$'!',-!74(*/(7$%A!$*;!)OA-4#-4A!$AA(1*-;!$*;!/%&A'-4(*1!

',-B!')1-',-4!+)4!-$/,!)+!',-!'-$/,-4A!(*!',-!A$B7%-N!Q'!<-#-%!5!)+!',-!B);-%AK!',-!)&'/)B-!(A!',-!

:4$B-?)4J!4$'(*1K!$*;!',-!-.7%$*$')49!#$4($O%-A!$%%!4-%$'-!')!',-!)OA-4#$'()*U',-!:4$B-?)4J!

/)B7)*-*'K!',-!4)&*;!)+!',-!)OA-4#$'()*K!$*;!$*!)#-4$%%!B$(*!4$'-4!(*;(/$')4!#$4($O%-!)4!(*'-4$/'()*A!

O-'?--*!',-!/)B7)*-*'!$*;!',-!4$'-4N!0,-!(*'-4$/'()*A!$4-!?,$'!$%%)?!&A!')!(;-*'(+9!$*9!/)*A(A'-*'!

;(++-4-*/-A!O-'?--*!74(*/(7$%A!$*;!)OA-4#-4AN!<-#-%!]!)+!',-!B);-%!(*/%&;-A!#$4($O%-A!4-%$'-;!')!

74(*/(7$%!$*;!'-$/,-4!/,$4$/'-4(A'(/AN![+!?-!+(*;!4$'-4!-++-/'A!+)4!$*9!)+!',-!/)B7)*-*'A!(*!<-#-%!5!)+!',-!

B);-%K!?-!/$*!'49!$*;!-.7%$(*!',)A-!;(++-4-*/-A!?(',!',-!#$4($O%-A!(*!<-#-%!]N!2)AA(O%-!<-#-%!]!/)#$4($'-A!

(*/%&;-!]GG^TGD!'-$/,-4!-++(/(-*/9!4$'(*1K!'-*&4-!A'$'&AK!@2=!Q4-$!f]K!DK!5`K!$*;!5agK!?,-',-4!)4!*)'!',-!

'-$/,-4!(A!;-A(1*$'-;!$A!$!A7-/($%!-;&/$'()*!'-$/,-4K!A&OM-/'!$4-$K!14$;-!%-#-%K!74).9!+)4!A'&;-*'!

$/,(-#-B-*'!$'!$!A/,))%K!$*;!?,-',-4!)4!*)'!$!74(*/(7$%!(A!)*!+(4A'!/)*'4$/'N!I-!A'$4'!O9!%))J(*1!$'!',-!

B);-%A!',$'!+)/&A!)*!',-!%)?!$*;!,(1,!-*;A!)+!',-!4$'(*1!A/$%-!fB);-%A!5!$*;!`gK!$*;!',-*!?-!-.7%)4-!

',-!B(;;%-!'?)!/$'-1)4(-A!(*!B)4-!;-'$(%!fB);-%!]gN!

[*!R);-%!5U',-!B);-%!%))J(*1!$'!',-!&*A$'(A+$/')49!%-#-%!)+!7-4+)4B$*/-U)*%9!]i!)+!$%%!

:4$B-?)4J!4$'(*1A!fSn5]ag!?-4-!&*A$'(A+$/')49N!0,-!4-A&%'A!+4)B!',(A!B);-%!(*;(/$'-!',$'!74(*/(7$%A!$*;!

)OA-4#-4A!$4-!/)*A(A'-*'%9!(;-*'(+9(*1!%)?T%-#-%!(*A'4&/'()*!(*!1-*-4$%N!I,(%-!',-4-!(A!*)!A(1*(+(/$*'!

)#-4$%%!4$'-4!-++-/'K!',-4-!$4-!'?)!/)B7)*-*'A!?,-4-!74(*/(7$%A!$*;!)OA-4#-4A!$4-!4$'(*1!(*/)*A(A'-*'%9P!

];!fR$*$1(*1!='&;-*'!>-,$#()4g!$*;!`;!fCA(*1!QAA-AAB-*'!(*![*A'4&/'()*gN!I(',!O)',!)+!',-A-!

/)B7)*-*'AK!74(*/(7$%A!$4-!B)4-!%(J-%9!')!&A-!',-!&*A$'(A+$/')49!4$'(*1!',$*!$4-!)OA-4#-4AN!W',-4?(A-K!

74(*/(7$%A!$*;!)OA-4#-4A!$4-!1-*-4$%%9!$14--(*1!?,-*!',-9!A--!&*A$'(A+$/')49!'-$/,(*1N!

[*!R);-%!`U',-!B);-%!%))J(*1!$'!',-!;(A'(*1&(A,-;!%-#-%!)+!7-4+)4B$*/-U)*%9!^i!)+!$%%!

:4$B-?)4J!4$'(*1A!fSn`D^g!?-4-!;(A'(*1&(A,-;N!I,(%-!%$41-4!',$*!',-!*&BO-4!)+!&*A$'(A+$/')49!4$'(*1AK!

',-4-!?-4-!A'(%%!#-49!+-?!;(A'(*1&(A,-;!4$'(*1A!$?$4;-;N!0,-!4-A&%'A!+4)B!',(A!B);-%!(*;(/$'-!',$'!',-4-!

$4-!%$41-!)#-4$%%!4$'-4!-++-/'AU?,-*!('!/)B-A!')!1(#(*1!',-!;(A'(*1&(A,-;!4$'(*1K!74(*/(7$%A!$4-!B&/,!

B)4-!%(J-%9!',$*!)OA-4#-4A!')!4$'-!'-$/,(*1!$A!;(A'(*1&(A,-;N!0,(A!'4-*;!,)%;A!+)4!-$/,!)+!',-!5G!

:4$B-?)4J!/)B7)*-*'A!?(',!',-!%$41-A'!;(A7$4('(-A!(*!4$'(*1A!(*!/)B7)*-*'A!`/!f"*1$1(*1!='&;-*'A!(*!

<-$4*(*1g!$*;!];!fR$*$1(*1!='&;-*'!>-,$#()4gN!

R);-%!]!(A!?,-4-!?-!?(%%!+)/&A!B)A'!)+!)&4!$''-*'()*N!R)A'!)+!',-!4$'(*1A!fH5ig!?-4-!O$A(/!)4!

74)+(/(-*'K!A)!?-!?$*'!')!%))J!/%)A-%9!$'!',-!;(A'(*/'()*!O-'?--*!',)A-!%-#-%A!)+!7-4+)4B$*/-N!!

0$O%-!D!A,)?A!+)4!-$/,!:4$B-?)4J!/)B7)*-*'!',-!);;A!',$'!$!74(*/(7$%!1(#-A!$!

74)+(/(-*'E;(A'(*1&(A,-;!4$'(*1!/)B7$4-;!')!',-!);;A!',$'!$*!)OA-4#-4!1(#-A!$!74)+(/(-*'E;(A'(*1&(A,-;!

4$'(*1!f(N-NK!',-!);;A!4$'()gN!0,-!);;A!4$'()!/$*!O-!(*'-474-'-;!(*!',-!+)%%)?(*1!?$9P!

• :)4!$*!);;A!4$'()!',$'!-h&$%A!5K!',-!%(J-%(,));!',$'!$!74(*/(7$%!1(#-A!$!74)+(/(-*'E;(A'(*1&(A,-;!

4$'(*1!(A!',-!A$B-!$A!',-!%(J-%(,));!',$'!$*!)OA-4#-4!1(#-A!$!74)+(/(-*'E;(A'(*1&(A,-;!4$'(*1N![*!

)',-4!?)4;AK!',-4-!(A!*)!/)*A(A'-*'!;(++-4-*/-!(*!',-!?$9!74(*/(7$%A!$*;!)OA-4#-4A!1(#-!4$'(*1AN!

• :)4!$*!);;A!4$'()!',$'!(A!14-$'-4!',$*!5K!',-!%(J-%(,));!',$'!$!74(*/(7$%!1(#-A!$!

74)+(/(-*'E;(A'(*1&(A,-;!4$'(*1!(A!,(1,-4!',$*!',-!%(J-%(,));!',$'!$*!)OA-4#-4!1(#-A!$!

74)+(/(-*'E;(A'(*1&(A,-;!4$'(*1N![*!)',-4!?)4;AK!',-!74(*/(7$%!(A!%(J-%9!')!1(#-!/)*A(A'-*'%9!,(1,-4!

4$'(*1A!',$*!',-!)OA-4#-4N!Q*!);;A!4$'()!)+!]!B-$*A!',$'!',-!74(*/(7$%!(A!'?(/-!$A!%(J-%9!')!1(#-!

,(1,-4!4$'(*1AN!
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• :)4!$*!);;A!4$'()!',$'!(A!%-AA!',$*!5K!',-!%(J-%(,));!',$'!$!74(*/(7$%!1(#-A!$!

74)+(/(-*'E;(A'(*1&(A,-;!4$'(*1!(A!%)?-4!',$*!',-!%(J-%(,));!',$'!$*!)OA-4#-4!1(#-A!$!

74)+(/(-*'E;(A'(*1&(A,-;!4$'(*1N![*!)',-4!?)4;AK!',-!74(*/(7$%!(A!%(J-%9!')!1(#-!/)*A(A'-*'%9!%)?-4!

4$'(*1A!',$'!',-!)OA-4#-4N!Q*!);;A!4$'()!)+!Nd!B-$*A!',$'!',-!74(*/(7$%!(A!,$%+!$A!%(J-%9!')!1(#-!

,(1,-4!4$'(*1AN!

!

[*!',-!'$O%-K!',-!$A'-4(AJA!(*;(/$'-!/)B7)*-*'A!?,-4-!',-4-!(A!$!A(1*(+(/$*'!;(++-4-*/-!(*!',-!?$9!

74(*/(7$%A!$*;!)OA-4#-4A!$AA(1*!4$'(*1AN!:)4!/)B7)*-*'A!]-!fW41$*(L(*1!2,9A(/$%!=7$/-gK!`$!

f@)BB&*(/$'(*1!I(',!='&;-*'AgK!$*;!`;!fCA(*1!QAA-AAB-*'!(*![*A'4&/'()*gK!',-!74(*/(7$%!/)*A(A'-*'%9!

$AA(1*A!%)?-4!4$'(*1A!',$*!',-!)OA-4#-4N![*!)',-4!?)4;AK!',-!74(*/(7$%!?(%%!)+'-*!$AA(1*!$!O$A(/!4$'(*1!

?,-*!',-!)OA-4#-4!$AA(1*A!$!74)+(/(-*'!4$'(*1N!I(',!/)B7)*-*'!`/!f"*1$1(*1!='&;-*'A!(*!<-$4*(*1gK!

,)?-#-4K!',-!74(*/(7$%!/)*A(A'-*'%9!4$'-A!,(1,-4!',$*!',-!)OA-4#-4U',-!74(*/(7$%!?(%%!)+'-*!$AA(1*!$!

74)+(/(-*'!4$'(*1!?,-*!',-!)OA-4#-4!$AA(1*A!$!O$A(/!4$'(*1N!

0$O%-!DN!c)?!24(*/(7$%A!6$'-!@)B7)*-*'A!@)B7$4-;!')!WOA-4#-4A!

!EHIE4'4-$ G//5$:(-8E$ 6KI2(4(-E&9$X(&8(*2'5$

]$g!"*#(4)*B-*'!)+!

4-A7-/'!$*;!4$77)4'!

GNHa! TT!

]Og!@&%'&4-!+)4!%-$4*(*1!

!

GN^5! TT!

]/g!@%$AA4))B!74)/-;&4-A!

!

GNDd! TT!

];g!='&;-*'!O-,$#()4!

!

5N]5! TT!

]-g!2,9A(/$%!A7$/-! GN`Htttv! 5N!]GGDTGH!-++(/(-*/9!4$'(*1A!

]N!0-*&4-!A'$'&A!

`N!='&;-*'!$/,(-#-B-*'vv!

`$g!@)BB&*(/$'()*!

!

GNa]ttt! S)*-!

`Og!e&-A'()*(*1!$*;!

;(A/&AA()*!'-/,*(h&-A!

GNDa! TT!

`/g!='&;-*'!-*1$1-B-*'!

!

5NFatt! 5N!]GGDTGH!-++(/(-*/9!4$'(*1A!

`;g!QAA-AAB-*'!(*!

(*A'4&/'()*!

GNa^tt! S)*-!

`-g!:%-.(O(%('9!$*;!

4-A7)*A(#-*-AA!

GNHa! TT!

S)'-N!QA'-4(AJA!(*;(/$'-!+)4!?,(/,!/)B7)*-*'A!',-4-!$4-!A9A'-B$'(/!;(++-4-*/-A!O-'?--*!74(*/(7$%!$*;!)OA-4#-4N!

ttt!7uNG5K!tt!7uNGdN!v![*;(/$'-A!',$'!?-!-%(B(*$'-!',-!;(++-4-*/-!(*!4$'(*1!?(',!',-!-.7%$*$')49!#$4($O%-AN!vv!I-!

&A-!$!74).9!)+!A'&;-*'!$/,(-#-B-*'!(*!)&4!$*$%9A(AN!I-!'))J!',-!$#-4$1-!]GGD!`
4;
!14$;-![=Q0!4-$;(*1!A/)4-!+)4!$%%!

)+!',-!7(%)'!A/,))%A!$*;!',-*!;(#(;-;!',-B!(*')!h&$4'(%-AN!0,-!B);-%!(*/%&;-;!(*;(/$')4!#$4($O%-A!+)4!',-!h&$4'(%-AN!

:)4!',-A-!+)&4!/)B7)*-*'AK!?-!'49!')!74)#(;-!A)B-!-.7%$*$'()*!+)4!',-!(*/)*A(A'-*/9!(*!4$'(*1AN!!

@)B7)*-*'!]-N!:)4!/)B7)*-*'!]-!fW41$*(L(*1!2,9A(/$%!=7$/-gK!?-!$4-!$O%-!')!-.7%$(*!$%%!

;(++-4-*/-A!(*!74(*/(7$%!$*;!)OA-4#-4!4$'(*1A!?(',!',-!&A-!)+!',4--!-.7%$*$')49!#$4($O%-AP!'-$/,-4AV!74()4!

-++(/(-*/9!4$'(*1AK!'-$/,-4!'-*&4-!A'$'&AK!$*;!$!74).9!+)4!A'&;-*'!$/,(-#-B-*'N!0,-!-++-/'!)+!',-A-!',4--!

#$4($O%-A!)*!/)B7)*-*'!]-!(A!;-A/4(O-;!O-%)?N!
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• "++(/(-*/9!4$'(*1AP!@)B7$4-;!')!)OA-4#-4AK!74(*/(7$%A!?-4-!B)4-!%(J-%9!')!1(#-!'-$/,-4A!?(',!%)?!

]GG^TGD!-++(/(-*/9!4$'(*1A!%)?-4!:4$B-?)4J!4$'(*1AN!24(*/(7$%A!?-4-!$%A)!%(J-%9!')!1(#-!'-$/,-4A!

?(',!,(1,!]GG^TGD!-++(/(-*/9!4$'(*1A!,(1,-4!:4$B-?)4J!4$'(*1A!?,-*!/)B7$4-;!')!)OA-4#-4AN
5F
!

• 0-*&4-!A'$'&AP!@)B7$4-;!')!)OA-4#-4AK!74(*/(7$%A!1$#-!,(1,-4!4$'(*1A!')!2Q0]!'-$/,-4A!',$*!')!

'-*&4-;!'-$/,-4AN
5d
!!

• ='&;-*'!$/,(-#-B-*'P!@)B7$4-;!')!)OA-4#-4AK!74(*/(7$%A!(*!',-!')7!'?)!h&$4'(%-!A/,))%A!4$'-;!

%)?-4!',$*!74(*/(7$%A!(*!',-!O)'')B!'?)!h&$4'(%-A!)+!A/,))%AN!

!

@)B7)*-*'!`/N!:)4!/)B7)*-*'!`/!f"*1$1(*1!='&;-*'A!(*!<-$4*(*1gK!?-!$4-!*)'!$O%-!')!-%(B(*$'-!

4$'(*1A!;(++-4-*/-AK!O&'!?-!$4-!$O%-!')!-.7%$(*!',-!;(++-4-*/-!7$4'($%%9!?(',!]GG^TGD!-++(/(-*/9!4$'(*1AN!QA!

?(',!]-K!/)B7$4-;!')!)OA-4#-4AK!74(*/(7$%A!?-4-!B)4-!%(J-%9!')!1(#-!'-$/,-4A!?(',!%)?!]GGDTGD!-++(/(-*/9!

4$'(*1A!%)?-4!:4$B-?)4J!4$'(*1AN!24(*/(7$%A!?-4-!$%A)!%(J-%9!')!1(#-!'-$/,-4A!?(',!,(1,!]GG^TGD!-++(/(-*/9!

4$'(*1A!,(1,-4!:4$B-?)4J!4$'(*1A!?,-*!/)B7$4-;!')!)OA-4#-4AN!

@)B7)*-*'A!`$!$*;!`;N!:)4!/)B7)*-*'A!`$!f@)BB&*(/$'(*1!I(',!='&;-*'Ag!$*;!`;!fCA(*1!

QAA-AAB-*'!(*![*A'4&/'()*gK!?-!$4-!*)'!$O%-!')!-.7%$(*!',-!;(++-4-*/-A!(*!74(*/(7$%!$*;!)OA-4#-4!4$'(*1AN!

0,-A-!'?)!/)B7)*-*'A!f$*;!-A7-/($%%9!`;K!?,(/,!/$&A-;!74)O%-BA!$'!',-!%)?!-*;!)+!',-!4$'(*1!A/$%-!$A!

?-%%g!4-h&(4-!+&4',-4!$*$%9A(AN!0?)!$774)$/,-A!',$'!?-!7%$*!')!'$J-!(*!',-!*-.'!9-$4!$4-!5g!')!$AJ!
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!"#$%&'()*+&'(,'#-$*-(.*/0-,10&*+0&,0#2'%(34*5(20&6'07*8(-$93'3**

$%#&'()#)*+&(,%-#.*#*/01,2*#2*)*32+'#45*)&(,%)#6#&'2,57'#"-#.'(+'#8,+5)#,%#&'*#0*2+*0&(,%)#,8#

02(%+(031)#3%9#&*3+'*2)#2*7329(%7#&'*(2#032&(+(03&(,%#(%#&'*#:/+*11*%+*#(%#;*3+'(%7#0(1,&#)&59<=#>2(%+(031)#

3%9#&*3+'*2)#.*2*#3)?*9#45*)&(,%)#3@,5&#&'*#8,11,.(%7A#3B#&'*#&23(%(%7#3%9#02,8*))(,%31#9*C*1,0D*%&#

&'*<#2*+*(C*9#,%#&'*#E'321,&&*#F3%(*1),%#G23D*.,2?#8,2#;*3+'(%7-#@B#&'*(2#0*2+*0&(,%)#,8#&'*#F3%(*1),%#

G23D*.,2?-#+B#&'*(2#2,1*)#(%#(D01*D*%&(%7#&'*#*C3153&(,%#)<)&*D-#9B#&'*#02*H#3%9#0,)&H+,%8*2*%+(%7#

02,+*))-#3%9#*B#&'*(2#0*2+*0&(,%#,8#)+',,1#+'3%7*#&'3&#2*)51&*9#82,D#(D01*D*%&(%7#&'*#F3%(*1),%#

G23D*.,2?=#G,2#3#9*&3(1*9#*/013%3&(,%#,8#&'*#4531(&3&(C*#D*&',9,1,7<-#)**#I00*%9(/#I=#

*

+0&,0#2'%(3*%:*210*;1-&$%220*<-('0$3%(*=&->07%&?*

>2(%+(031)#3%9#&*3+'*2)#.*2*#3)?*9#3#)*2(*)#,8#45*)&(,%)#3@,5&#&'*(2#0*2+*0&(,%)#,8#&'*#E'321,&&*#

F3%(*1),%#G23D*.,2?=#J,&'#72,50)#+,DD*%&*9#,%#&'*#4531(&<#,8#&'*#G23D*.,2?#3%9#(&)#3@(1(&<#&,#

3++523&*1<#D*3)52*#&*3+'*2#0*28,2D3%+*=#>2(%+(031)#(9*%&(8(*9#&'*#+,D0,%*%&)#&'*<#8,5%9#D,)&#9(88(+51&#

&,#23&*-#3%9#&*3+'*2)#9()+5))*9#(8#3%9#',.#032&(+(03&(,%#(%#&'*#*C3153&(,%#02,+*))#'39#(%815*%+*9#&'*(2#

(%)&25+&(,%31#023+&(+*=#$%#7*%*231-#@,&'#&*3+'*2)#3%9#02(%+(031)#.*2*#,C*2.'*1D(%71<#0,)(&(C*#3@,5&#&'*#

G23D*.,2?-#31&',57'#&'*2*#.*2*#3#8*.#32*3)#,8#+,%+*2%=#KL**#;3@1*#MN#8,2#3%#,C*2C(*.#,8#02(%+(031#3%9#

&*3+'*2#0*2+*0&(,%)#3@,5&#&'*#G23D*.,2?=B#

;3@1*#MN=#>2(%+(031#3%9#;*3+'*2#O*%*231#I&&(&59*)#3@,5&#&'*#G23D*.,2?
MP
#

 Q,)&1<#>,)(&(C* Q(/*9# Q,)&1<#R*73&(C* 

>2(%+(031#I&&(&59*)#

KRS!TB UTV MUV MUV 

;*3+'*2#I&&(&59*)#

KRS6UB UWV !WV NV 

#

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

X'*%#02,D0&*9#&,#9()+5))#&'*(2#7*%*231#(D02*))(,%)-#UTV#,8#02(%+(031)#82,D#,52#)3D01*#

*/02*))*9#D,)&1<#0,)(&(C*#)&3&*D*%&)#3@,5&#&'*#F3%(*1),%#G23D*.,2?-#MUV#,8#02(%+(031)#,88*2*9#D(/*9#

)&3&*D*%&)-#3%9#MUV#,8#02(%+(031)#.*2*#D,)&1<#%*73&(C*=#I++,29(%7#&,#02(%+(031)-#&'*#G23D*.,2?#

8,+5)*9#&'*(2#,@)*2C3&(,%)#3%9#311,.*9#&'*D#&,#@*#D,2*#+,%+2*&*#(%#+,3+'(%7#&*3+'*2)#,%#(%)&25+&(,%=#

>2(%+(031)#31),#0*2+*(C*9#&'3&#5)(%7#&'*#G23D*.,2?#*%+,5237*9#&*3+'*2)#&,#@*#D,2*#2*81*+&(C*#3@,5&#

&'*(2#(%)&25+&(,%31#023+&(+*)#3%9#D,2*#2*+*0&(C*#&,#+,%)&25+&(C*#+2(&(+()D=#G,2#(%)&3%+*-#,%*#02(%+(031#

,0(%*9A#

X'*%#<,5Y2*#3#7,,9#&*3+'*2#,2#3#72*3&#&*3+'*2#,2#3#9()&(%75()'*9#&*3+'*2-#3#1,&#,8#&'*#

G23D*.,2?#<,5#9,-#@5&#<,5#9,#%,&#2*+,7%(Z*#&'3&#<,5#32*#3+&5311<#9,(%7#(&=#;'*#&'(%7#$#

1(?*# 3@,5&# &'*# G23D*.,2?# ()# (&# 3+&5311<# D3?*)# <,5# +,7%(Z3%&# ,8# .'3&# @*'3C(,2)#

+,%)&(&5&*#*/+*11*%+*#(%#&*3+'(%7-#3%9#&'*%#(&#',19)#<,5#3++,5%&3@1*#8,2#3+&5311<#9,(%7#

&',)*#@*'3C(,2)=#########

#############################################################
MP
#R,&*#&'3&#0*2+*%&37*)#8,2#02(%+(031#3&&(&59*)#9,#%,&#)5D#&,#MNNV#95*#&,#2,5%9(%7=#



WORKING DRAFT, NOT FOR CITATION WITHOUT AUTHOR PERMISSION !W     !W#

[C*2311-#02(%+(031)#@*1(*C*9#&'*#F3%(*1),%#G23D*.,2?#()#(%&5(&(C*#3)#3%#*C3153&(,%#&,,1#@*+35)*#(&#

(9*%&(8(*)# 3%9# 9*1(%*3&*)# )*C*231# 3)0*+&)# ,8# */*D0132<# &*3+'(%7# 3%9# (%)&25+&(,%=# I99(&(,%311<-# &'*# 83+&#

&'3&#02(%+(031)#%,&*9# )5@)&3%&(31# +'3%7*)#3+2,))#,@)*2C3&(,%)# (%9(+3&*9# &'3&# &*3+'*2)#3992*))*9#32*3)#

&'3&#%**9*9#(D02,C*D*%&=###

#

\,.*C*2-#),D*#02(%+(031)#'39#+2(&(+()D)#,8#&'*#F3%(*1),%#G23D*.,2?#3)#3%#*C3153&(,%#&,,1=#

L,D*#02(%+(031)#@*1(*C*9#&'*#+,D0,%*%&)#.*2*#%,&#D5&5311<#*/+15)(C*#3%9#+,D01(+3&*9#&'*#02,+*))#,8#

3002,02(3&*1<#9,+5D*%&(%7#*C(9*%+*=#I#8*.#02(%+(031)#31),#)&25771*9#.(&'#.'(+'#1*C*1#,8#0*28,2D3%+*#

@*)&#9*)+2(@*9#&*3+'(%7#023+&(+*-#)0*+(8(+311<#8,2#&',)*#(%)&3%+*)#.'*2*#3#&*3+'*2#8*11#),D*.'*2*#(%#

@*&.**%#]@3)(+^#3%9#]02,8(+(*%&=^#G,2#*/3D01*-#,%*#02(%+(031#)&3&*9A#

$#.,519#7,#(%#3%9#&2<#&,#.2(&*#*C*2<&'(%7#9,.%#_5)&#),#$#+,519#2*D*D@*2#.'3&#*C(9*%+*#

$# 9(9# )**# &'3&# +,519# &3?*# 3# &*3+'*2# 82,D# 5%)3&()83+&,2<# &,# @3)(+# &,# 02,8(+(*%&# &,#

9()&(%75()'*9=#;'*%#(&#?(%9#,8#7,&#D599(*9#@*+35)*#$#2*311<#+,519#%,&#05&#D<#8(%7*2#,%#

&'*#*C(9*%+*# 8,2# &*3+'*2)#.',#.*2*#@,29*21(%*=# ;'*<#32*#@3)(+-# @5&#D3<@*# &'*2*# 32*#

&'(%7)#(%#&'*#1*)),%#&'3&#32*#02,8(+(*%&=###

#

`(2&5311<#311#(%&*2C(*.*9#02(%+(031)#31),#3+?%,.1*97*9#&'3&#&'*#(D01*D*%&3&(,%#,8#&'*#%*.#

*C3153&(,%#)<)&*D#+3D*#.(&'#3%#(%+2*3)*9#&(D*#+,DD(&D*%&=#Q,)&#02(%+(031)#KRS!U#,2#T6VB#)&3&*9#&'3&#

5)(%7#&'*#E'321,&&*#F3%(*1),%#G23D*.,2?#3%9#'3C(%7#D*3%(%7851-#2*81*+&(C*#+,%C*2)3&(,%)#.(&'#&*3+'*2)#

(%#&'*#02*H#3%9#0,)&H+,%8*2*%+*)#&,,?#)(7%(8(+3%&1<#D,2*#&(D*#&'3%#&'*(2#02*C(,5)#*C3153&(,%)#5)(%7#&'*#

E>L#+'*+?1()&#)<)&*D=#]I11#,8#&'*#0(*+*)#,8#&'*#02,+*))#&3?*#1,%7*2a#&'*#+,%8*2*%+*)-#&'*#,@)*2C3&(,%-#&'*#

.2(&*H50-#FL6b(&#()#D5+'#D,2*#13@,2H(%&*%)(C*-^#,%*#02(%+(031#)&3&*9-#*+',(%7#&'*#)*%&(D*%&)#,8#'*2#

+,11*375*)=#;'*#(%&*202*&3&(,%#,8#&'()#&(D*#+,DD(&D*%&#31),#C32(*9#3+2,))#02(%+(031)=#;'*#D3_,2(&<#,8#

02(%+(031)#]&',57'&#&'*#(%+2*3)*9#&(D*#.3)#.,2&'#(&-#@*+35)*#(D02,C(%7#(%)&25+&(,%#()#,52#D,)&#

(D0,2&3%&#2,1*^#KRS6U#,2#UcVB=#I#)D311*2#%5D@*2#,8#02(%+(031)#.*2*#1*))#0,)(&(C*-#)&3&(%7#&'3&#]&(D*#

+,%)&23(%&)#.(11#D3?*#&'()#)<)&*D#(D0,))(@1*#.(&'#3#.',1*#)+',,1#)&388-^#3%9#]@(7#)+',,1)#.(11#%*C*2#@*#

3@1*#&,#D3?*#&'()#.,2?=^#I99(&(,%31#3%31<)*)#32*#%**9*9#&,#9*&*2D(%*#&'*#(%815*%+*#,8#)+',,1#)(Z*#,%#

(D01*D*%&3&(,%#3%9#)+',,1#)&388#0*2+*0&(,%)#,8#&'*#*C3153&(,%#)<)&*D=#

0.'%1.")*++#+,-./)

;*3+'*2#8**9@3+?#,%#&'*#F3%(*1),%#G23D*.,2?#.3)#,C*2.'*1D(%71<#0,)(&(C*=##[8#&'*#6U#

&*3+'*2)#(%&*2C(*.*9-#%,%*#,8#&'*D#*/02*))*9#D,)&1<#%*73&(C*#C(*.)#,8#&'*#G23D*.,2?=##L(/&<H8(C*#

0*2+*%&#,2#Mc#,8#6U#&*3+'*2)#'*19#D,)&1<#0,)(&(C*#3&&(&59*)#&,.329#&'*#G23D*.,2?-#.'(1*#&'*#2*D3(%(%7#

!WV#Kc#&*3+'*2)B#*/02*))*9#D(/*9#C(*.)=#;*3+'*2)#7*%*2311<#372**9#&'3&#&'*#G23D*.,2?#3%9#(&)#

3++,D03%<(%7#25@2(+#02,C(9*9#&'*D#.(&'#+,%+2*&*#3%9#)0*+(8(+#)&3%9329)#,%#.'(+'#&,#@3)*#&'*(2#

(%)&25+&(,%31#023+&(+*=#G52&'*2D,2*-#&'*<#8*1&#&'3&#&'*#G23D*.,2?#+'311*%7*9#&*3+'*2)#&,#2*81*+&-#3%9#&,#

)*18H*C3153&*=#R*73&(C*#&*3+'*2#C(*.)#2*7329(%7#&'*#5)*#,8#&'*#G23D*.,2?#.*2*#8,+5)*9#,%#+'311*%7*)#(%#

(D01*D*%&3&(,%#23&'*2#&'3%#,%#&'*#&,,1#(&)*18=##>*2C3)(C*#3&&(&59*)#+3%#@*#)5DD32(Z*9#@<#,%*#&*3+'*2Y)#

+'323+&*2(Z3&(,%#,8#'*2#7*%*231#(D02*))(,%)#,8#&'*#G23D*.,2?A##

$# 3002*+(3&*# (&=# I# 1,&=# ;,# @*# ',%*)&-# D<# 8(2)&# <*32# &*3+'(%7-# $# 2*+*(C*9# 3# 02*&&<# '(7'#

d*88(+(*%+<e#23&(%7#*C*%#&',57'#$#8*1&#1(?*#D<#02(%+(031#9(9%Y&#2*311<#?%,.#.'3&#.3)#7,(%7#

,%#(%#D<#+13))2,,D=#$8#<,5#.3%&#&,#23()*#&*3+'*2#4531(&<-#$#&'(%?#<,5#%**9#&,#@*#3))*))*9#

3002,02(3&*1<-#),#$#&'(%?#&'3&#&'()#()#3#)&*0#(%#&'*#2(7'&#9(2*+&(,%=#



WORKING DRAFT, NOT FOR CITATION WITHOUT AUTHOR PERMISSION !U     !U#

G52&'*2D,2*-#&*3+'*2)#.*2*#0,)(&(C*#3@,5&#&'*#83+&#&'3&#1*C*1)#,8#0*28,2D3%+*#9*1(%*3&*9#(%#&'*#

G23D*.,2?#,5&1(%*9#3&&3(%3@1*#)&3%9329)#8,2#(D02,C(%7#(%)&25+&(,%31#023+&(+*=#;*3+'*2)#31),#3002*+(3&*9#

&'*#0*2),%31(Z*9#8**9@3+?#2*+*(C*9#82,D#39D(%()&23&,2)#952(%7#,@)*2C3&(,%)=#G,2#*/3D01*-#,%*#&*3+'*2#

)&3&*9A#

F*8(%(&*1<#2*81*+&(,%=# $&Y)#31),#)&25+&52*9=# $&#'3)#3# 8,2D=#f,5#'3C*#&,#)',.#.'3&#<,5Y2*#

7,(%7# &,#9,=# $&#D3?*)#<,5# &'(%?#3@,5&#013%%(%7-# 3)#.*11# 3)# 2*81*+&(,%=#X*#311#.2(&*#50#

1*)),%#013%)-#@5&#O,9#?%,.)#(8#3%<@,9<#8,11,.)#&'*D=#I%9#(&#311,.)#&(D*#&,#3+&5311<#)(&#

9,.%#.(&'#&'*#02(%+(031#3%9#3))()&3%&#02(%+(031#2*13&*9#&,#<,52#023+&(+*=#f,5#7*&#&,#+1,)*#

&'*#9,,2-#&52%#,88#&'*#%,()*-#3%9#3+&5311<#)(&#3%9#&31?-#.'(+'#()#2*311<-#2*311<#%(+*=#

$%#&*2D)#,8#0*2+*(C*9#.*3?%*))*)#,8#&'*#F3%(*1),%#G23D*.,2?-#),D*#&*3+'*2)#&',57'&#&'*#

25@2(+#.3)#&,,#)5@_*+&(C*-#&'*#030*2.,2?#.3)#2*95%93%&#,2#+,%85)(%7-#3%9#3#&<0(+31#1*)),%#,8&*%#9,*)#

%,&#*%+,D03))#*C*2<#+,D0,%*%&#9*1(%*3&*9#(%#&'*#G23D*.,2?=#G(%311<-#1(?*#02(%+(031)-#&*3+'*2)#31),#

0,(%&*9#&,#&(D*#3)#3#)(7%(8(+3%&#+,%)&23(%&=#[%*#&*3+'*2#)&3&*9A#

g5)&# @*+35)*# ,8# 9*D3%9)# ,8# &'*# )<)&*D# 3%9# .,2?(%7# (%# 3# )+',,1-# $# 8**1# 1(?*# (&Y)#

),D*&'(%7#&'3&#(8#&'*2*#.3)%Y&#&(D*#&,#2*311<#8,11,.H50-#3%9#?(%93#9,#)*18H)&59<#,%#3%9#

?**0#50#.(&'-#&'3&#(&#.,519#@*#9(88(+51&#&,#'3C*#3#1327*#)+31*#+'3%7*=#$#8**1#1(?*#&*3+'*2)#

+,519#@*#*C3153&*9#02*&&<#2(7,2,5)1<#@<#(&-#@5&#%,&#2*311<#'3C*#&'*#&(D*#&,#9*31#.(&'#&'*#

32*3)#(8#&'*<#%**9#(D02,C*D*%&=#

#

+0&,0#2'%(3*%:*;%(:0&0(,03*

>2(%+(031)#3%9#&*3+'*2)#.*2*#3)?*9#3#)*2(*)#,8#45*)&(,%)#3@,5&#&'*#02*H#3%9#0,)&H,@)*2C3&(,%#

+,%8*2*%+*)=#:3+'#02(%+(031#,2#&*3+'*2#.3)#3)?*9#(8#&'*<#032&(+(03&*9#(%#02*H#3%9#0,)&H+,%8*2*%+*)-#&'*#

8,2D3&#3%9#1*%7&'#,8#&'*)*#+,%8*2*%+*)-#3%9#&'*(2#0*2+*0&(,%)#,8#&'*#02,+*))=#X'(1*#@,&'#02(%+(031)#3%9#

&*3+'*2)#.*2*#C*2<#0,)(&(C*#3@,5&#&'*#G23D*.,2?-#&*3+'*2)#.*2*#7*%*2311<#1*))#0,)(&(C*#3@,5&#&'*#

+,%8*2*%+*)=#\,.*C*2-#&'*#+,%+*2%)#.*2*#D,)&1<#3@,5&#&'*#&(D*#+,DD(&D*%&#2*45(2*9#3%9#

(D01*D*%&3&(,%#9(88(+51&(*)=#KL**#;3@1*#MM#8,2#3%#,C*2C(*.#,8#02(%+(031#3%9#&*3+'*2#0*2+*0&(,%)#3@,5&#

&'*#+,%8*2*%+*)=B#

;3@1*#MM=#>2(%+(031#3%9#;*3+'*2#O*%*231#I&&(&59*)#I@,5&#&'*#E,%8*2*%+*)#

 !"#$%&'("#)$)*+ !),+-' !"#$%&'.+/0$)*+ 

>2(%+(031#I&&(&59*)#

KRS!TB UcV MPV MWV 

;*3+'*2#I&&(&59*)#

KRS6UB "UV "6V M6V 

)

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

>2(%+(031)#.*2*#),2&*9#(%&,#&'2**#+3&*7,2(*)#@3)*9#,%#&'*(2#+,%8*2*%+*#3&&(&59*)A#D,)&1<#

0,)(&(C*-#D(/*9-#3%9#D,)&1<#%*73&(C*=#;.*%&<H)(/#02(%+(031)#.*2*#+3&*7,2(Z*9#3)#D,)&1<#0,)(&(C*#KUUVBa#c#

.*2*#+3&*7,2(Z*9#3)#D(/*9#KMTVBa#3%9#U#*/'(@(&*9#D,)&1<#%*73&(C*#3&&(&59*)#3@,5&#+,%8*2*%+*)#KMWVB=#



WORKING DRAFT, NOT FOR CITATION WITHOUT AUTHOR PERMISSION !c     !c#

>2(%+(031)Y#0,)(&(C*#+,DD*%&)#3@,5&#&'*(2#032&(+(03&(,%#(%#+,%8*2*%+*)#+15)&*2*9#32,5%9#W#D3(%#

&,0(+)A#MB#&*3+'*2)#.*2*#@*&&*2#02*032*9#8,2#+,%8*2*%+*)#3%9#1*)),%)-#6B#+1*32*2#*/0*+&3&(,%)-#!B#

(D02,C*9#2*13&(,%)'(0)-#"B#D,2*#2*81*+&(C*#9()+5))(,%-#3%9#WB#(D02,C*9#8,+5)#,%#(%)&25+&(,%=##

;'*#8(2)&#&.,#&,0(+)-#@*&&*2#02*0323&(,%#3%9#+1*32*2#*/0*+&3&(,%)-#8,+5)*9#02(D32(1<#,%#02*H

+,%8*2*%+*)-#.'(1*#&'*#2*D3(%(%7#&'2**#.*2*#9()+5))*9#(%#2*13&(,%)'(0#&,#@,&'#02*H#3%9#0,)&H

+,%8*2*%+*)=#h,57'1<#'318#,8#&'*#02(%+(031)#KRSMT#,2#"TVB#)577*)&*9#&'3&#&'*#5)*#,8#&'*#02*H+,%8*2*%+*#

1*9#&,#@*&&*2#02*0323&(,%#,%#&'*#032&#,8#&'*#&*3+'*2)=#]$&#D39*#&'*D#013%=#$&#D39*#&'*D#&'(%?-^#,%*#

02(%+(031#)&3&*9=#]X*#&31?*9#&,7*&'*2#3@,5&#&'*#1*)),%-#3%9#)'*#2*C()*9#,%#&'*#)0,&-#D3?(%7#&'*#013%%(%7#

02,+*))#9**0*2#3%9#D,2*#2*81*+&(C*-^#3%,&'*2#02(%+(031#)&3&*9=#
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02,8*))(,%31#1*32%(%7#+,DD5%(&(*)#.'*2*#&'*<#9()+5))*9#&'*#*C3153&(,%#02,+*))#.(&'#,&'*2#02(%+(031)=#

;*3+'*2)#2*+*(C*9#&.,#.,2?)',0)#8,2#3#&,&31#,8#!=W#',52)#,8#&23(%(%7=#;*3+'*2#.,2?)',0)#,++522*9#3&#&'*#

@*7(%%(%7#,8#&'*#<*32#3%9#373(%#(%#D(9H&,H13&*#8311=#;'*#D3_,2(&<#,8#02(%+(031)Y#3%9#&*3+'*2)Y#,0(%(,%)#

+,%+*2%(%7#&'*#&23(%(%7#&'*<#.*2*#2*+*(C*9#D,)&1<#0,)(&(C*=#KL**#;3@1*#M!#8,2#3%#,C*2C(*.#,8#02(%+(031#

3%9#&*3+'*2#3&&(&59*)#&,.329)#&'*#&23(%(%7=B#

)



WORKING DRAFT, NOT FOR CITATION WITHOUT AUTHOR PERMISSION "N     "N#

;3@1*#M!=#>2(%+(031#3%9#;*3+'*2#I&&(&59*)#;,.329)#;23(%(%7
6N
#

<40)2)2/'<&=+ !"#$%&'("#)$)*+ !),+- !"#$%&'.+/0$)*+ 

+&'(,'#-$*822'2@.03 

L5DD*2 WUV !UV PV 

\318#F3< cUV 6MV !V 

>nE UWV MTV MUV 

/0-,10&*822'2@.03 

;*3+'*2#;23(%(%7 UWV 6WV MNV 

)

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

X'*%#02,D0&*9#&,#9()+5))#&'*(2#1*C*1#,8#02*032*9%*))#8,2#(D01*D*%&(%7#&'*#F3%(*1),%#

G23D*.,2?#3&#&'*#)&32&#,8#&'*#)+',,1#<*32-#D,)&#02(%+(031)#8*1&#02*032*9#38&*2#&'*#(%(&(31#&23(%(%7=#Q,)&#

02(%+(031)#2*D32?*9#&'3&#&'*#&'2**H93<#)5DD*2#&23(%(%7#.3)#'*10851#3%9#+,DD*%&*9#83C,23@1<#,%#&'*#

,00,2&5%(&(*)#&,#,@)*2C*#C(9*,#*/3D01*)-#9()+5))#&'*(2#23&(%7)#.(&'#+,11*375*)-#3%9#023+&(+*#(9*%&(8<(%7#

.'*2*#*C(9*%+*#8(&)#(%#&,#&'*#9(88*2*%&#9,D3(%)#,8#&'*#F3%(*1),%#G23D*.,2?=#\,.*C*2-#02(%+(031)#

)577*)&*9#&'*#(%(&(31#&23(%(%7#013+*9#D,2*#*D0'3)()#,%#73(%(%7#3#+,%+*0&531#5%9*2)&3%9(%7#,8#&'*#

F3%(*1),%#G23D*.,2?#.'(1*#13+?(%7#3#8,+5)#,%#&'*#1,7()&(+)#,8#(D01*D*%&3&(,%#)5+'#3)#8(11(%7#,5&#8,2D)#,2#

9,+5D*%&(%7#*C(9*%+*=#[%*#02(%+(031#)&3&*9A#

$#&'(%?#$#5%9*2)&,,9#&'*#+,%+*0&=# # $#5%9*2)&,,9#C*2<#.*11#&'*#0520,)*-#&'*#@(7#0(+&52*=##

;'3&#.3)#%,&#3#&,57'#)*11=#J5&#&'*#1,7()&(+)#,8#.'3&#&'()#45*)&(,%#()#&2<(%7#&,#7*&#3&-#.'3&#

9,# <,5#05&# (%# &'*)*# 1(&&1*# @13%?)b$# 9,# %,&# &'(%?# &'*2*#.3)# 3# )&2,%7# 5%9*2)&3%9(%7# ,8#

&',)*#1,7()&(+)#+,D(%7#,5&#,8#&'*#&'2**H93<#&23(%(%7=##

;,#),D*#9*72**-#02(%+(031)Y#+,%+*2%)#32,5%9#(D01*D*%&3&(,%#.*2*#3992*))*9#952(%7#

)5@)*45*%&#'318H93<#&23(%(%7)#3%9#D**&(%7)#.(&'(%#&'*(2#02,8*))(,%31#1*32%(%7#+,DD5%(&(*)=#;'*)*#

D*+'3%()D)#8,2#,%7,(%7#)500,2&#02,C(9*9#3#8,25D#8,2#02(%+(031)#&,#9()+5))#&'*#*C3153&(,%#02,+*))#.(&'#

&'*(2#+,11*375*)#3%9#&'*#D*&',9)#&'*<#5)*9#&,#D(&(73&*#+'311*%7*)#*%+,5%&*2*9#952(%7#&'*#

(D01*D*%&3&(,%#0'3)*=#;'*#'318H93<#&23(%(%7)#,%#&'*#G23D*.,2?#.*2*#@*%*8(+(31#(%#3))()&(%7#02(%+(031)#

#############################################################
6N
#X*#9(9#%,&#)0*+(8(+311<#3)?#3@,5&#&'*#)5DD*2#&23(%(%7#(%#&'*#)*+,%9#2,5%9#,8#02(%+(031#(%&*2C(*.)#&'3&#&,,?#013+*#

(%#&'*#)02(%7-#&',57'#),D*#02(%+(031)#,88*2*9#+,DD*%&)#,%#&'*#&,0(+=#G52&'*2-#8,2#),D*#,8#&'*#(%&*2C(*.)-#(&#.3)#

9(88(+51&#&,#9*&*2D(%*#(8#&'*#02(%+(031)#.*2*#9()+5))(%7#&'*#'318H93<#&23(%(%7)#,2#&'*#>nE)=#G,2#&'*)*#2*3),%)-#.*#

.*2*#%,&#3@1*#&,#+3&*7,2(Z*#3&&(&59*)#2*7329(%7#&23(%(%7#8,2#M"#,8#&'*#02(%+(031)#.(&'#)5DD*2#&23(%(%7-#W#.(&'#&'*#

'318H93<#&23(%(%7-#3%9#c#.(&'#&'*#>nE)=#;'*)*#2*)0,%)*)#32*#%,&#(%+159*9#(%#&'*#&3@1*=#G,2#&'*#&*3+'*2)-#6!V#9(9#%,&#

3&&*%9#,2#9(9#%,&#2*D*D@*2#&'*#G23D*.,2?#&23(%(%7=#

#



WORKING DRAFT, NOT FOR CITATION WITHOUT AUTHOR PERMISSION "M     "M#

.(&'#1,7()&(+31#D3&&*2)#)5+'#3)#',.#&,#3))(7%#&'*#*C(9*%+*#&,#&'*#3002,02(3&*#+,D0,%*%&#3%9#',.#&,#

*%&*2#(%8,2D3&(,%#(%#&,#&'*#FL6#(%&*283+*
6M
=#[%*#02(%+(031#)&3&*9A#

$#73(%*9#3# )&2,%7*2#5%9*2)&3%9(%7#,8# &'*# 1,7()&(+)#3%9#.'3&#*3+'#45*)&(,%# ()# &2<(%7# &,#

7*&#3&#@<#3&&*%9(%7#)5@)*45*%&#&23(%(%7)#&'3&#+132(8(*9#',.#<,5#73&'*2#*C(9*%+*#,2#.'3&#

<,5Y2*#)500,)*9#&,#05&# (%#3#+*2&3(%#@,/=#;'*#)*+,%9#&23(%(%7#.(&'#E'321,&&*#F3%(*1),%#

&'3&#8,+5)*9#,%#02,+*))#.3)#31),#'*10851=#

0.'%1.")*++#+,-./)

[8#&'*#&.*%&<H)(/#&*3+'*2)#(%&*2C(*.*9-#6!V#KRSUB#*(&'*2#9(9#%,&#3&&*%9#&'*#&23(%(%7#,2#9(9#%,&#

2*D*D@*2#*%,57'#&,#+,DD*%&=#[8#&',)*#6N#&*3+'*2)#.',#+,519#2*+311#&'*#&23(%(%7-#UWV#'*19#D,)&1<#

0,)(&(C*#3&&(&59*)#.(&'#2*)0*+&#&,#&'*#&23(%(%7#&'*<#2*+*(C*9-#6WV#'*19#D(/*9#C(*.)-#MNV#'*19#D,)&1<#

%*73&(C*#C(*.)=#;*3+'*2)#8*1&#&'*#&23(%(%7#'*10*9#&,#+132(8<#.'3&#02(%+(031)#8,+5)*9#,%#952(%7#+13))2,,D#

,@)*2C3&(,%)=#[%*#&*3+'*2#)&3&*9A#

X*#7,&#&,#C(*.#,%*#&*3+'*2#@*(%7#,@)*2C*9#d&'*#C(9*,#*/3D01*e-#3%9#&'3&#.3)#7,,9-#),#

&'3&# 73C*# <,5# 3# @(77*2-# @*&&*2# 0*2)0*+&(C*# ,%# .'3&Y)# 7,(%7# &,# 3+&5311<# '300*%=# I%9#

&'*%-# &'*<# +2(&(45*9# (&# 38&*2.329-# 3++,29(%7# &,# &'*# *C3153&(,%# 02,+*))-# ),#.*# '39# 3%#

,00,2&5%(&<#&,#+2(&(45*#(&#&,,=###

$%#032&(+5132-#&*3+'*2)#8*1&#&'*#&23(%(%7#3+&(C(&(*)#(%C,1C(%7#+3)*#)&59(*)#3%9#9()+5))(,%#,8#&'*#

1(&*23&52*#,%#&'*#F3%(*1),%#G23D*.,2?#@2,39*%*9#&'*(2#5%9*2)&3%9(%7#,8#&'*#%*.#*C3153&(,%#)<)&*D=#

;*3+'*2)#31),#2*0,2&*9#&'3&#&'*#02,+*))#,8#1,,?(%7#3&#&'*#G23D*.,2?#3%9#&'*#9,D3(%)#.3)#31),#'*10851#

&,#&'*(2#5%9*2)&3%9(%7=##

\,.*C*2-#&*3+'*2)#31),#2*0,2&*9#)',2&+,D(%7)#,8#&'*#&23(%(%7-#&'3&#),D*#,8#&'*#3+&(C(&(*)#

+,%+*2%(%7#&'*#9,D3(%)#.*2*#+,%85)(%7-#3%9#&'3&#&'*2*#.*2*#D(/*9#D*))37*)#3@,5&#.'3&#.3)#7,(%7#&,#

&23%)0(2*#(%#&*2D)#,8#*C3153&(,%=#G,2#(%)&3%+*-#(&#.3)#5%+1*32#&,#&*3+'*2)#.'<#&'*<#.*2*#+',)*%#&,#@*#

,@)*2C*9#5)(%7#&'*#G23D*.,2?-#.'3&#&'*#02,+*))*)#.*2*#8,2#02*H#3%9#0,)&H+,%8*2*%+*)#3%9#.'<#&'*#

*/&*2%31#,@)*2C*2#.3)#(%#&'*(2#2,,D=#]$#&',57'&#$#.3)#+',)*%#@*+35)*#$#.3)#3#@39#&*3+'*2-^#,%*#>I;#

+,%8*))*9=#]$#&',57'&#&'*#*/&*2%31#,@)*2C*2#.3)#82,D#&'*#J,329-#*C3153&(%7#.'*&'*2#$#)',519#7*&#%,%H

2*%*.*9-^#)&3&*9#3%,&'*2#&*3+'*2=##

#

+&'(,'#-$*-(.*/0-,10&*A0,%>>0(.-2'%(3*:%&*5>#&%60>0(2*

>2(%+(031)#3%9#&*3+'*2)#.*2*#3)?*9#)0*+(8(+311<#3@,5&#',.#&,#(D02,C*#&'*#*C3153&(,%#)<)&*D-#

3%9#D3%<#2*)0,%9*%&)#,88*2*9#)577*)&(,%)#&'2,57',5&#&'*#+,52)*#,8#&'*#(%&*2C(*.=#

E,%8*2*%+*)=#Q,)&#,8#&'*#02(%+(031#)577*)&(,%)#32,5%9#+,%8*2*%+*)#8,+5)*9#,%#&*3+'*2)=#L,D*#

02(%+(031)#)577*)&*9#'3C(%7#&*3+'*2)#+,D01*&*#&'*#G23D*.,2?#3)#3#)*18H3%31<)()#02(,2#&,#&'*#0,)&H

,@)*2C3&(,%#+,%8*2*%+*=#>2(%+(031)#31),#8*1&#&'3&#&*3+'*2)#%**9#&23(%(%7#,%#+,D01*&(%7#&'*#+,%8*2*%+*#

8,2D)=#;*3+'*2)#31),#%,&*9#),D*#2*95%93%+<#(%#&'*#+,%8*2*%+*#8,2D)#3%9#*/02*))*9#&'3&#&'*#8,2D)#

)',519#@*#+132(8(*9#,2#*1(D(%3&*9#82,D#&'*#*C3153&(,%#02,+*))=##

#############################################################
21
#FL6#()#&'*#,%1(%*#&*+'%,1,7<#(%&,#.'(+'#&'*#02(%+(031)#*%&*2*9#G23D*.,2?#23&(%7)#8,2#&'*#&*3+'*2)=#

>2(%+(031)#(%#&'*#9()&2(+&#5)*#FL6#8,2#3##C32(*&<#,8#0520,)*)#2*13&*9#&,#)&388=#



WORKING DRAFT, NOT FOR CITATION WITHOUT AUTHOR PERMISSION "6     "6#

;23(%(%7=#>2(%+(031#)577*)&(,%)#2*7329(%7#&23(%(%7#C32(*9=#L,D*#02(%+(031)#.3%&*9#&'*#)5DD*2#

&23(%(%7#+,%9*%)*9-#.'(1*#,&'*2)#.3%&*9#(&#D,C*9#+1,)*2#&,#&'*#)&32&#,8#)+',,1=#>2(%+(031)#3)?*9#8,2#

&23(%(%7#&,#@*#9(88*2*%&(3&*9#@3)*9#,%#02(%+(031#*/0*2(*%+*#.(&'#)+2(0&(%7#3%9#+1(%(+31#,@)*2C3&(,%=#

>2(%+(031)#31),#.3%&*9#D,2*#&23(%(%7#8,2#&*3+'*2)#&,#*/03%9#&'*(2#?%,.1*97*#,8#&'*#F3%(*1),%#

G23D*.,2?=#;*3+'*2)#+,%+522*9#D,2*#&23(%(%7#.3)#%*+*))32<#(%#,29*2#&,#5%9*2)&3%9#&'*#G23D*.,2?#

3%9#&'*#*%&(2*#*C3153&(,%#02,+*))=#L0*+(8(+311<-#&*3+'*2)#2*45*)&*9#&'3&#&'*#&23(%(%7#&3?*#013+*#

&'2,57',5&#&'*#<*32#3)#,00,)*9#&,#_5)&#(%#&'*#@*7(%%(%7#3%9#&'3&#D,2*#,8#&'*#&23(%(%7#()#+*%&*2*9#,%#

'3%9)H,%#*C3153&(,%#(%#.'(+'#&'*<#+3%#,@)*2C*#,&'*2#&*3+'*2)#5)(%7#&'*#G23D*.,2?=#

L500,2&#(%#5)(%7#&'*#G23D*.,2?=#[C*2.'*1D(%71<-#02(%+(031)#3)?*9#8,2#)500,2&#(%#&'*#8,2D#,8#3#

+,H,@)*2C*2=#>2(%+(031)#.3%&#&,#5)*#&'*#G23D*.,2?#+,22*+&1<-#3%9#&'*<#&'(%?#&'3&#'3C(%7#),D*@,9<#7,#

&'2,57'#3%#*%&(2*#,@)*2C3&(,%#+<+1*#K(%+159(%7#&'*#+,%8*2*%+*)B#.(&'#&'*D#.,519#@*#'*10851=#;'*<#.3%&#

&'()#0*2),%#&,#@*#3%#o*/0*2&o#(%#&'*#G23D*.,2?=#[%*#02(%+(031#)577*)&*9#&'3&#3#0,(%&#0*2),%#.',#+3%#

02,C(9*#)500,2&#.(&'#&'*#G23D*.,2?#02,+*))#.,519#'3C*#@**%#'*10851=#I%,&'*2#02(%+(031#'39#&'*#(9*3#,8#

03(2(%7#E,',2&#M#02(%+(031)#.(&'#E,',2&#6#02(%+(031)#),#39C(+*#,%#1,7()&(+)#+3%#@*#)'32*9#.(&'#+,11*375*)#

_5)&#@*7(%%(%7#&,#(D01*D*%&#&'*#F3%(*1),%#G23D*.,2?#(%#&'*(2#)+',,1)=##

L&2*3D1(%(%7#&'*#02,+*))=#>2(%+(031)#31),#.3%&#&'*#93&3#*%&2<#02,+*))#&,#@*#)&2*3D1(%*9#31&',57'#

&'*2*#.3)#%,#+,%)*%)5)#,%#',.#&,#3++,D01()'#&'()#,@_*+&(C*#=#L,D*#02(%+(031)#.3%&*9#&,#*1(D(%3&*#

+,D0,%*%&)-#.'(1*#,&'*2)#)3(9#&'3&#*C*2<#+,D0,%*%&#()#(D0,2&3%&=#[%*#0,05132#)577*)&(,%#.3)#&,#*%&*2#

*C(9*%+*#(%#3#1(D(&*9#.3<m0*2'30)#*%&*2#*C(9*%+*#,%1<#8,2#5%)3&()83+&,2<p@3)(+#23&(%7)-#,2#*%&*2#23&(%7)#

@5&#?**0#3#030*2#+,0<#,8#*C(9*%+*=#I#8*.#02(%+(031)#3)?*9#8,2#&'*#G23D*.,2?#(%#+'*+?1()&#8,2D=#[&'*2#

02(%+(031)#)577*)&*9#8,+5)(%7#,%*#,@)*2C3&(,%#,%#F,D3(%#6#+,D0,%*%&)#3%9#&'*#)*+,%9#,@)*2C3&(,%#,%#

F,D3(%#!#+,D0,%*%&)=#I%,&'*2#)577*)&(,%#.3)#&,#5)*#&'*#8511#G23D*.,2?#8,2#&'*#8(2)&#,@)*2C3&(,%-#@5&#

&'*%#&,#&327*&#&'*#)*+,%9#,@)*2C3&(,%#32,5%9#&',)*#+,D0,%*%&)#.'*2*#&'*#&*3+'*2#)&25771*9#D,)&=#

L,D*#&*3+'*2)#31),#D39*#&'()#)577*)&(,%#),#&'3&#&'*#.',1*#02,+*))#+,519#@*#D,2*#D3%37*3@1*=#L(%+*#

02(%+(031)#.*2*#%,&#+,11*+&(%7#*C(9*%+*#8,2#F,D3(%)#M#3%9#"#(%#3#)<)&*D3&(+#.3<m(8#3&#311m),D*#.3%&*9#

&,#*1(D(%3&*#&',)*#9,D3(%)=#>*2'30)#&'*)*#9,D3(%)#+,519#@*#*C3153&*9#*C*2<#,&'*2#<*32=#

E,DD5%(+3&(,%#82,D#&'*#9()&2(+&=#Q,)&#,8#&'*#)577*)&(,%)#2*13&*9#&,#9()&2(+&#+,DD5%(+3&(,%#

+,D02()*9#7*%*231#)&3&*D*%&)#3@,5&#+132(8<(%7#C32(,5)#3)0*+&)#,8#&'*#*C3153&(,%#02,+*))#5&(1(Z(%7#&'*#

F3%(*1),%#G23D*.,2?=#\,.*C*2-#02(%+(031)#)0*+(8(+311<#),57'&#852&'*2#*/013%3&(,%#,%#&'*#2,1*#,8#

&*3+'*2)#.',#3&&*%9*9#&'*#)5DD*2#&23(%(%7=#X'(1*#02(%+(031)#@*1(*C*9#)&388#032&(+(03&(,%#(%#&'*#)5DD*2#

&23(%(%7#.3)#*/&2*D*1<#@*%*8(+(31-#D,)&#02(%+(031)#*/02*))*9#%,&#?%,.(%7#',.#&,#@*)&#(%&*723&*#&'*)*#

&*3+'*2)#(%&,#&'*#(D01*D*%&3&(,%#02,+*))#3&#&'*#)+',,1#1*C*1=#

:C3153&(,%#(%#7*%*231=#;'*#02(%+(031)#31),#D39*#+,DD*%&)#3@,5&#&'*#,C*2311#)&25+&52*#,8#

*C3153&(,%#(%#&'*#9()&2(+&=#;'*)*#+,DD*%&)#32*#2*1*C3%&#2*73291*))#,8#&'*#*C3153&(,%#)<)&*D#5)*9=#G(2)&#

D3%<#02(%+(031)#8*1&#&'*#&(D*1(%*#8,2#,@)*2C3&(,%)#.3)#2*)&2(+&(C*-#3%9#),D*#*C*%#&',57'&#(&#.3)#5%83(2#

&,#&*3+'*2)=#>2(%+(031)#)577*)&*9#D,C(%7#&'*#&(D*1(%*#8,2#)&32&(%7#&,#@*7(%#13&*2#(%#&'*#<*32#),#&'3&#

&*3+'*2)#'39#3%#,00,2&5%(&<#&,#)5++*))8511<#*)&3@1()'#2,5&(%*)#(%#&'*(2#+13))2,,D)=#L,D*#02(%+(031)#9(9#

%,&#&'(%?#(&#D39*#)*%)*#&,#)&32&#&'*#)*+,%9#2,5%9#,8#,@)*2C3&(,%)#@*8,2*#&'*#.(%&*2#@2*3?=#>2(%+(031)#

31),#&',57'&#&'3&#2*013+(%7#&'*#8,52H1*C*1#*88(+(*%+<#23&(%7#.(&'#3#)(D01*#]D**&)^#,2#]9,*)#%,&#D**&^#

)&3%9329#.,519#'*10#311*C(3&*#),D*#,8#&'*#&*%)(,%#@*&.**%#@*(%7#3#+,3+'#3%9#(%)&25+&(,%31#1*39*2#3%9#

@*(%7#3%#*C3153&,2=#I#8*.#02(%+(031)#3275*9#8,2#3#)&377*2*9#*C3153&(,%#+<+1*#8,2#&*3+'*2)#(%#,29*2#&,#

D3?*#2(7,2,5)#*C3153&(,%#D,2*#D3%37*3@1*#&,#+,D01*&*#.(&'#&'*(2#*%&(2*#)&388=##

$D01*D*%&3&(,%#,8#&'*#G23D*.,2?#02,+*))=#;'2,57',5&#&'*(2#(%&*2C(*.)-#&*3+'*2)#,88*2*9#

7*%*231#)577*)&(,%)#3)#&,#',.#&'*#9()&2(+&#+3%#@*&&*2#(D01*D*%&#&'()#%*.#*C3153&(,%#02,+*))#(%#&'*#



WORKING DRAFT, NOT FOR CITATION WITHOUT AUTHOR PERMISSION "!     "!#

85&52*=#;*3+'*2)#)577*)&*9#)+',,1H.(9*#(D01*D*%&3&(,%#,8#&'*#*C3153&(,%#02,+*))#.,519#'3C*#3#72*3&*2#

(D03+&#3)#,00,)*9#&,#+,%95+&(%7#&'*#*C3153&(,%#.(&'#,%1<#3#)*1*+&#72,50#,8#&*3+'*2)=#;*3+'*2)#.3%&*9#

02(%+(031)#&,#,@)*2C*#&'*D#D,2*#82*45*%&1<#3%9#.'(1*#02(%+(031)#*+',*9#&'()#)*%&(D*%&-#&'*<#8*1&#

,C*2.'*1D*9#D3%37(%7#D51&(01*#9*D3%9)#,%#&'*(2#&(D*=#[%*#02(%+(031#)577*)&*9#&'3&#E>L#(D01*D*%&#3#

!HD(%5&*#.31?&'2,57'#)<)&*D#&,#3++,D03%<#&'*#G23D*.,2?#,@)*2C3&(,%)=#;*3+'*2)#&',57'&#&'*#)<)&*D#

)',519#@*#3%#,%7,(%7#02,+*))#,2#3%#,%7,(%7#+,%C*2)3&(,%#3%9#&'3&#&'*#*C3153&(,%#2*)51&)#K032&(+51321<#

&'*#+,DD,%#.*3?%*))*)B#@*#5)*9#&,#)&25+&52*#&'*#+,%&*%&#,8#02,8*))(,%31#9*C*1,0D*%&=#>*2'30)#

(D01*D*%&(%7#3#)',2&#.31?&'2,57'#)<)&*D#(%#+,%_5%+&(,%#.(&'#&'*#8,2D31#G23D*.,2?#,@)*2C3&(,%)#

.,519#'*10#&,#D3?*#&'*#02,+*))#8**1#D,2*#+,%&(%531#3%9#)*3D1*))=#I%9-#3)#1,%7#3)#&'*#+'*+?1()&#)<)&*D#

2*D3(%)#(%#013+*-#02(%+(031)#&',57'&#&*3+'*2)#%**9*9#D,2*#)500,2&#(%#5%9*2)&3%9(%7#&'*#9(88*2*%+*)#

@*&.**%#&'*#G23D*.,2?#3%9#&'*#+'*+?1()&#3%9#G23D*.,2?#23&(%7)#3%9#*88(+(*%+<#23&(%7)=#

#

+&'(,'#-$*822'2@.03*8B%@2*!6-$@-2'%(**

;'*#%*/&#&.,#9*)+2(0&(C*#)*+&(,%)#8,+5)#*/+15)(C*1<#,%#02(%+(031)-#*/01,2(%7#02(%+(031#3&&(&59*)#

&,.329#*C3153&(,%#3%9#&'*(2#0*2+*0&(,%)#,8#+'3%7*)#(%#(%)&25+&(,%31#023+&(+*#&'3&#2*)51&*9#82,D#5)*#,8#

&'*#F3%(*1),%#G23D*.,2?=#;'*#5)*#,8#&'*#G23D*.,2?#3++,D03%(*9#@<#&'*#02*H#3%9#0,)&H+,%8*2*%+*#

8,2D3&#02,C(9*9#3%#*C3153&(,%#02,+*))#823D*9#32,5%9#MN#9()&(%+&#+,D0,%*%&)#8,+5)*9#,%#&'*#+13))2,,D#

*%C(2,%D*%&#3%9#(%)&25+&(,%31#023+&(+*-#3#+,%&(%55D#,8#9*)+2(0&(,%)#,8#&'*)*#+,D0,%*%&)-#3)#.*11#3)#

+,%8*2*%+*#)&25+&52*)#3%9#8,2D)#&,#02,D,&*#9(31,75*#3@,5&#&'*D=#X'3&#.*2*#02(%+(031)Y#0*2+*0&(,%)#,8#

&'()#%*.#*C3153&(,%#)<)&*D#3%9#.'3&#(%815*%+*9#&'*(2#,0(%(,%)l#

I#1(&&1*#D,2*#&'3%#'318#,8#02(%+(031)#.*2*#+3&*7,2(Z*9#3)#'3C(%7#D,)&1<#0,)(&(C*#3&&(&59*)#3@,5&#

&'*#*C3153&(,%#KRS66#,2#WUVB=#Q,)&1<#0,)(&(C*#02(%+(031)#9()+5))*9#&'2**#2*3),%)#8,2#&'*(2#*%&'5)(3)D#

8,2#&'*#*C3153&(,%#3002,3+'A#MB#03239(7D#)'(8&-#6B#312*39<#9,(%7#(&-#3%9#!B#%*.#3002,3+'=#;'*)*#.*2*#%,&#

D5&5311<#*/+15)(C*#)5@72,50)-#@5&#23&'*2-#02(%+(031)#.',#.*2*#+3&*7,2(Z*9#3)#D,)&1<#0,)(&(C*#7*%*2311<#

*/02*))*9#,%*#,2#D,2*#,8#&'*)*#)*%&(D*%&)=##

I#)D311#%5D@*2#,8#02(%+(031)#KRSU#,2#6PV#,8#D,)&1<#0,)(&(C*#02(%+(031)B#%,&(+*9#3#)(7%(8(+3%&#

+'3%7*#(%#&'*(2#*C3153&(,%#03239(7D#&'2,57'#032&(+(03&(,%#(%#&'*#:/+*11*%+*#(%#;*3+'(%7#>(1,&=#

E,%C*2)3&(,%)#.(&'#&'*)*#02(%+(031)#2*C*31*9#3%#]3'3^#D,D*%&#(%#.'(+'#&'*#02(%+(031#*/013(%*9#&'3&#

5)(%7#&'*#E'321,&&*#F3%(*1),%#G23D*.,2?#(D03+&*9#0*2+*0&(,%)#3@,5&#&'*(2#&*3+'*2)Y#0*28,2D3%+*=#$%#

),D*#+3)*)-#&'*)*#)'(8&)#(%#5%9*2)&3%9(%7#8,+5)*9#,%#)0*+(8(+#+,D0,%*%&)#.(&'(%#&'*#F3%(*1),%#

G23D*.,2?=#G,2#(%)&3%+*-#,%*#02(%+(031#)&3&*9A#];'*#4531(&<#,8#45*)&(,%)#+,D0,%*%&-#.'*%#$#3001(*9#(&-#$#

.3)#)',+?*9=#\*2*#$#&',57'&#&'()#.3)#),D*&'(%7#,52#&*3+'*2)#9(9#2*311<#.*11#3%9#5)(%7#&'*#G23D*.,2?#

.3)#*<*H,0*%(%7#&,#&'*#83+&#&'3&#D<#&*3+'*2)#.*2*#45(&*#@3)(+#3%9#'39#3#1,%7#.3<#&,#7,=^#:3+'#,8#&'*)*#

02(%+(031)-#',.*C*2-#*/02*))*9#3#02,8,5%9#+'3%7*#(%#&'(%?(%7#3@,5&#*C3153&(,%#3)#3#2*)51&#,8#*%737(%7#(%#

&'()#02,+*))A#

[%*# ,8# &'*# &'(%7)# $# 1*32%*9# 82,D# &'()# .3)# ',.# )5@_*+&(C*# $# .3)# (%# *C3153&(,%# (%# &'*#

03)&b5)(%7# &'*# F3%(*1),%# D39*# D*# 2*31(Z*9# &'3&# D<# *C3153&(,%# .3)# +,1,2*9# @<# D<#

,0(%(,%# (%# &'*# 03)&b.'*&'*2# (&# .3)# @*(%7# &52%*9# ,88# @<# &'*# &*3+'*2Y)# 0*2),%31(&<# ,2#

&'*(2#(%3002,02(3&*#92*))#,2#D<#0*2+*0&(,%#,8#&'*(2#&*3+'(%7#13)&#<*32-#$#.3)#(%815*%+*9=#$#

2*31(Z*9#&'3&#(%#&'()#02,+*))=#;'3&Y)#3#C*2<#',%*)&#)&3&*D*%&=##

;'*)*#02(%+(031)#.',#*/0*2(*%+*9#)5+'#3#03239(7D#)'(8&#*/02*))*9#3#'(7'#1*C*1#,8#*%&'5)(3)D#8,2#&'*#

%*.#*C3153&(,%#02,+*))-#9*)0(&*#(%+2*3)*9#&(D*#+,DD(&D*%&)#3%9#,&'*2#+'311*%7*)#)5+'#3)#FL6=#



WORKING DRAFT, NOT FOR CITATION WITHOUT AUTHOR PERMISSION ""     ""#

I@,5&#'318#,8#&'*#D,)&1<#0,)(&(C*#02(%+(031)#*/02*))*9#&'3&#&'*(2#*%&'5)(3)D#8,2#&'*#*C3153&(,%#

3002,3+'#.3)#3#2*)51&#,8#&'*#83+&#&'3&#&'*<#.*2*#312*39<#9,(%7#3#%5D@*2#,8#&'*#&<0*)#,8#&'(%7)#(%+159*9#

(%#&'*#0(1,&#KRSMM#,2#"PV#,8#D,)&1<#0,)(&(C*#02(%+(031)B=#L*C*231#,8#&'*)*#02(%+(031)#.*2*#312*39<#9,(%7#

02*H+,%8*2*%+*)#@*8,2*#&'*#:/+*11*%+*#(%#;*3+'(%7#0(1,&#@*73%-#3%9#),#(%&2,95+&(,%#,8#&'*#%*.#)<)&*D#

9(9#%,&#)(7%(8(+3%&1<#+'3%7*#&'*#&(D*#+,DD(&D*%&=#$%#399(&(,%-#&'*#(%+15)(,%#,8#&'*#02*H+,%8*2*%+*#(%#&'*#

0(1,&#2*02*)*%&*9#)+',,1#)<)&*D#)500,2&#8,2#),D*&'(%7#&'*#02(%+(031)#312*39<#'39#@**%#9,(%7=#]$&#.3)#

%(+*#&,#)**#&'3&#.'3&#$#'39#312*39<#@**%#9,(%7#.3)#C315*9#@<#E>L-^#,%*#02(%+(031#*/013(%*9=#>2(%+(031)#(%#

&'()#72,50#.*2*#31),#)+2(0&(%7#&'*(2#,@)*2C3&(,%)-#&,#3#+*2&3(%#*/&*%&=#];'()#5)*#,8#*C(9*%+*-#$#'39#312*39<#

@**%#9,(%7#&'3&#3%9#),#F3%(*1),%#_5)&#73C*#3#%(+*2#823D*#(%#.'(+'#&,#05&#.'3&#$#.3)#312*39<#9,(%7#.(&'#

*C(9*%+*-^#,%*#02(%+(031#)&3&*9=##

I@,5&#'318#,8#D,)&1<#0,)(&(C*#02(%+(031)#.*2*#*%&'5)(3)&(+#@*+35)*#&'()#.3)#]3#%*.-#82*)'#

3002,3+'#&'3&#02,C(9*9#3#)<)&*D#&'3&#.,2?*9^#KRSM!#,2#WcVB=#Q3%<#02(%+(031)#.',#8(&#(%&,#&'*#D,)&1<#

0,)(&(C*#+3&*7,2<#]9(9#%,&#2*31(Z*#',.#(%39*453&*#&'*#,19#)<)&*D#.3)^#5%&(1#]),D*&'(%7#@*&&*2#.3)#

02,C(9*9=^#>2(%+(031)#.*2*#*%&'5)(3)&(+#3@,5&#@*(%7#02,C(9*9#.(&'#3#D,2*#*88*+&(C*#.3<#&,#*C3153&*#

&*3+'*2)=#

$%&*2*)&(%71<-#02(%+(031)#.',#.*2*#,8#D(/*9#,2#D,)&1<#%*73&(C*#)'32*9#&'()#2*3),%#,8#]312*39<#

9,(%7#(&^#.(&'#&'*(2#D,)&1<#0,)(&(C*#+,5%&*2032&)=#h,57'1<#3#&'(29#,8#02(%+(031)#KRSMM#,2#6cVB#8(&#(%&,#&'*#

D(/*9#+3&*7,2<=#I#)D311*2#0,2&(,%#,8#02(%+(031)#8(&#(%&,#&'*#D,)&1<#%*73&(C*#+3&*7,2<#KRSc#,2#MUVB=#I#

72,50#,8#&'*)*#02(%+(031)#3+2,))#&'*#&.,#+3&*7,2(*)#)'32*9#&'*#0*2+*0&(,%#&'3&#&'*<#.*2*#]312*39<#

9,(%7^#0,2&(,%)#,8#&'*#%*.#*C3153&(,%#)<)&*D#@*8,2*#&'*#0(1,&#.3)#(%&2,95+*9=#\,.*C*2-#&'()#.3)#

0*2+*(C*9#%*73&(C*1<=#]J3)(+311<#.'*&'*2#(&)#E'321,&&*#F3%(*1),%#,2#h,@(%#',,9-#.*YC*#@**%#9,(%7#(&-#),#

,?3<l^#)&3&*9#,%*#02(%+(031=#;'*)*#02(%+(031)#9(9#%,&#&'(%?#&'3&#&'*#5)*#,8#&'*#E'321,&&*#F3%(*1),%#

G23D*.,2?#'39#)(7%(8(+3%&1<#+'3%7*9#&'*#02,+*))#,8#*C3153&(,%#(%#&'*(2#)+',,1=#][&'*2#&'3%#@*(%7#3#1,&#

D,2*#&(D*-#$#9,%Y&#)**#3%<#9(88*2*%+*-^#,%*#02(%+(031#*/02*))*9-#*+',(%7#&'*#3&&(&59*#,8#D3%<#,8#&'*)*#

02(%+(031)=#;*%#,8#&'*#)(/&**%#02(%+(031)#(%#&'*#D(/*9#3%9#D,)&1<#%*73&(C*#+3&*7,2(*)#*/02*))*9#&'()#

,0(%(,%=#

I%,&'*2#*D*27(%7#&'*D*#&'3&#@,5%9*9##D(/*9#3%9#D,)&1<#%*73&(C*#02(%+(031)#&,7*&'*2#.3)#3#

7*%*231#@*1(*8#3@,5&#*C3153&(,%=#>2(%+(031)#&'3&#8*11#(%&,#&'*#D(/*9#3%9#D,)&1<#%*73&(C*#+3&*7,2(*)#,8&*%#

*/02*))*9#&'3&#&'*<#]_5)&#?%,.^#.'3&#7,,9#&*3+'(%7#()-#.(&',5&#3#&,,1#,2#8,2D31#02,+*))#8,2#*C3153&(,%=#

G,2#*/3D01*-#,%*#02(%+(031#)&3&*9A#]$#312*39<#?%,.#.'3&#D<#*C3153&(,%)#32*#7,(%7#&,#@*#8,2#D<#&*3+'*2)=#

$#?%*.#&'3&#(%#L*0&*D@*2#.(&'#*/+*0&(,%#,8#3#+,501*#,8#0*,01*#H&'*<Y2*#7,(%7#&,#@*#&'*#)3D*#3)#13)&#

<*32=^##L(D(1321<-#3%,&'*2#02(%+(031#)&3&*9A#]$&#2*311<#9,*)%Y&#&3?*#&,,#1,%7#&,#8(752*#,5&#.'3&#()#7,(%7#,%#

(%#3#+13))2,,D-#<,5#?%,.l#$#D*3%#$#+3%#&*11#.(&'(%#W#D(%5&*)#.',#()#3#7,,9#&*3+'*2#3%9#.',#()#3#@39#

,%*=#;'*%#_5)&#8(11(%7#(%#&'*#G23D*.,2?#.(&'#&'3&#(%#D(%9-#$#75*))=#>2(%+(031)#_5)&#?%,.=^#G(%311<-#02(%+(031)#

'39#3#]_5)&#?%,.^#2*)0,%)*#.'*%#3)?*9#3@,5&#23&(%7#)0*+(8(+#+,D0,%*%&)A#]$#%**9#C*2<#1(&&1*#*C(9*%+*#&,#

?%,.#(8#),D*&'(%7#()#7,,9#,2#%,&=^#R(%*#,8#&'*#)(/&**%#02(%+(031)#(%#&'*#D(/*9#3%9#D,)&1<#%*73&(C*#

+3&*7,2(*)#*/02*))*9#&'()#,0(%(,%=#

*

;1-()03*'(*5(32&@,2'%(-$*+&-,2',0*

E,%C*2)3&(,%)#.(&'#02(%+(031)#311,.*9#8,2#&'*#*/01,23&(,%#,8#&'*#*/&*%&#&,#.'(+'#&'*#:/+*11*%+*#

(%#;*3+'(%7#>(1,&#'39#2*)51&*9#(%#+'3%7*)#(%#(%)&25+&(,%31#023+&(+*=#>2(%+(031)#2*0,2&*9#)(/#&'*D*)A#MB#

(%)&25+&(,%31#72,50(%7-#6B#3))*))D*%&-#!B#013%%(%7-#"B#7*%*231#(%)&25+&(,%31#023+&(+*-#WB#+,D01(3%+*-#3%9#

UB#%,#(%815*%+*=#



WORKING DRAFT, NOT FOR CITATION WITHOUT AUTHOR PERMISSION "W     "W#

I#1(&&1*#1*))#&'3%#'318#,8#02(%+(031)#2*0,2&*9#&'3&#*%737(%7#(%#&'*#%*.#*C3153&(,%#3002,3+'#1*9#

&*3+'*2)#&,#D3?*#+'3%7*)#(%#(%)&25+&(,%31#72,50(%7#KRSMc#,2#"!VB=#;'*)*#02(%+(031)#&',57'&#&'3&#&'*#5)*#

,8#&'*#F3%(*1),%#G23D*.,2?#3%9#&'*#+,%8*2*%+*)#311,.*9#&'*D#&,#05)'#8,2#9(88*2*%&(3&*9#(%)&25+&(,%=#

G,2#*/3D01*-#,%*#02(%+(031#*/013(%*9A##

X*#9(9#),D*#9()+5))(,%)#(%#&'*#02*#+,%8*2*%+*#3@,5&#',.#&,#72,50#)&59*%&)-#.'(+'#)'*#

8,11,.*9# &'2,57'# .(&'# 952(%7# &'*# ,@)*2C3&(,%===$# &'(%?# $# .3)# 2*311<# 3@1*# &,# 05)'# '*2#

&'(%?(%7#3@,5&#.'3&#9,#<,5#9,#.'*%#<,5#)*0323&*#72,50)#,5&#3%9#.'3&#9(88*2*%&#&<0*)#

,8#.,2?#&',)*#?(9)#)',519#@*#9,(%7=#

I#)(D(132#02,0,2&(,%#,8#02(%+(031)#2*0,2&*9#&'3&#&'*(2#+,%C*2)3&(,%)#3%9#,@)*2C3&(,%)#2*)51&*9#(%#

(D02,C*D*%&)#32,5%9#3))*))D*%&#KRSMW#,2#!PVB=#L,D*#02(%+(031)#)577*)&*9#&'3&#&'*#5)*#,8#&'*#

G23D*.,2?#05)'*9#3))*))D*%&#@*+35)*#&*3+'*2)#.*2*#3)?*9#&,#@2(%7#32&(83+&)#&,#&'*#+,%8*2*%+*)-#.'(1*#

,&'*2#02(%+(031)#&',57'&#&'*#G23D*.,2?#(&)*18#'*10*9#&'*D#&,#05)'#&*3+'*2)Y#&'(%?(%7#3@,5&#3))*))D*%&=#

G,2#*/3D01*-#,%*#02(%+(031#&31?*9#3@,5&#3)?(%7#&'*#&*3+'*2)#&,#@2(%7#)3D01*)#,8#)&59*%&#.,2?#&,#&'*#

0,)&H+,%8*2*%+*A#

$%# &'*# 0,)&# ,@)*2C3&(,%#.*#.*2*# 7*&&(%7# 3# 1,&#D,2*# )3D01*)# ,8# )&59*%&#.,2?b$# &,19#

&'*D#$#.3%&#&,#)**#)3D01*#,8#3#'(7'#3+'(*C*2-#D(991*#3+'(*C*2-# 1,.#3+'(*C*2#3%9# 1*&Y)#

9()+5))#.'3&Y)#7,(%7#,%#&'*2*=#$#&'(%?#&'*#&*3+'*2)#D3%<#,8#&'*D#8*1&#D,2*#+,D8,2&3@1*#

.(&'# 9*8(%(&(C*# (9*3# ,8# .'3&# &',)*# 32&(83+&)-# .'3&# .*Y2*# 1,,?(%7# 8,2=# [?3<-# &'3&Y)#

02,@3@1<#.'3&#&'*#F3%(*1),%#()#02,@3@1<#7,(%7#&,#9,#8,2#5)#@*&&*2-#3%9#&'3&#()#@2(%7#5)#

&,#&'*#(9*3#,8#*C(9*%+*=#

;'*#G23D*.,2?#(%+159*9#3%#3))*))D*%&#+,D0,%*%&#3%9#02(%+(031)#&31?*9#+3%9(91<#3@,5&#&'*#

D3%%*2#(%#.'(+'#&'()#&,,1#92,C*#+,%C*2)3&(,%)#3@,5&#3))*))D*%&=#G,2#*/3D01*-#,%*#02(%+(031#)&3&*9A##

L'*# '39# %,&# 45(&*# 815)'*9# ,5&# ',.# )'*#.3)# 7,(%7# &,# 3))*))# &'*# 1*)),%# &'3&# )'*#.3)#

9,(%7=#I%9#&'2,57'#,52#+,%C*2)3&(,%#&'*%#)'*#9(9-#)'*#9*C*1,0*9#3#1(&&1*#3#23&(%7#)+31*#

3%9#&'*%#(%#&'*#0,)&#+,%8*2*%+*#@2,57'&#&'3&#@3+?#&,#5)=#
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Type Framework  Conferences 
Evaluation 

Attitudes 

Description 

of teacher 

buy-in 

Changes in 

Practice 

 

Severity 

Percentage 

of 39 

Interviewed 

Principals 

Paradigm 

shift 

Principal 

Mostly positive 
Mostly 

positive 

High buy in, paradigm 

shift 
High 

Influence on 

instructional 

grouping, 

assessment, 

planning, 

general 

instructional 

practice 

High: 3 

Average: 3 

Low: 0 

 

15% 

High 

Enthusiasm 

Principal 

Mostly positive  
Mostly 

positive 

High buy in, already 

doing  

 

High buy in, new 

approach 

High 

Influence on 

instructional 

grouping, 

assessment, 

planning, 

general 

instructional 

practice 

High: 5 

Average: 9 

Low: 2 

 

42% 

Mixed 

Emotions 

Principal 

Mixed to mostly 

negative 

Mixed to 

mostly 

negative 

Already doing  

 

Just know 

Medium to 

High 

Influence on 

compliance 

and planning 

High: 1 

Average: 6 

Low: 4 

 

28% 

Low 

Enthusiasm 

Principal 

Mostly negative 
Mostly 

negative  

Already doing 

 

Just know  

Low to 

Medium 
No influence 

High: 3 

Average: 3 

Low: 0 

 

15% 
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+,)0(9#-&5&'*4()#*((A#35,'&#4)#940GT7:7-*#Q__W8#e&',7-&#-(9&#*&,'%&+-#+&,'%&0#*%&4+#,))46&+-,+?#0,*&#
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J7)-,*4-;,'*(+?H#@,-4'H#3+(;4'4&)*H#(+#04-*4):74-%&0K#*,A4):#4)*(#'()-40&+,*4()#*%&-&#',*&:(+4&-H#(+#;,'&*-H#

4)'5704):#+,*&+#-&6&+4*?8#$%&#9(0&5#,5-(#3+(640&-#7-#>4*%#,#9&,-7+&#(;#+,*&+#-&6&+4*?#;(+#&,'%#(;#*%&#

(@-&+6&+-#,)0#3+4)'43,5-8#`%,*#+&-75*-H#*%&)H#4-#,#9&,-7+&#(;#*&,'%&+#,@454*?#'()*+(554):#;(+#+,*&+#-&6&+4*?8##

#

# F4:7+&#TP#-%(>-#*%&#+&-75*-#(;#*%&#LF\L#,),5?-4-8#$%&#;4+-*#'(579)#-%(>-#*%&#54)&,+#9&,-7+&#4)#

5(:4*#-',5&8#V*#3+(640&-#,#'(99()#'(93,+4-()#;(+#*%&#(*%&+#'(579)-8#$%&#'(579)#&)*4*5&0#$&,'%&+#T@454*?#

-%(>-#*%&#7)0&+5?4):#5,*&)*#*&,'%4):#,@454*?#,-#9&,-7+&0#@?#*%&#3+4)'43,5#,)0#(@-&+6&+#F+,9&>(+A#

+,*4):-8#2,'%#0(*#+&3+&-&)*-#()&#*&,'%&+H#,)0#*%&#,-*&+4-A-#+&3+&-&)*#*>(#*&,'%&+-8#$%&#*&,'%&+-#,*#*%&#

*(3#(;#*%&#5(:4*#-',5&#,+&#*%(-&#>4*%#*%&#%4:%&-*#5,*&)*#,@454*?#J*%&#<@&-*=#*&,'%&+#4-#,*#*%&#*(3#(;#*%&#-',5&#

,*#YKH#,)0#*%(-&#,*#*%&#@(**(9#(;#*%&#5(:4*#-',5&#%,6&#*%&#5(>&-*#5,*&)*#*&,'%4):#,@454*?#J)&,+#GQK8#a-4):#

*%&#F+,9&>(+A#+,*4):-H#*%&)H#*&,'%4):#,@454*?#4)#(7+#-,935&#%,-#,)#"G5(:4*#-3+&,08##

#

# $%&#\,*&+#/&6&+4*?#'(579)#4)'570&-#@(*%#(@-&+6&+-#,)0#3+4)'43,5-8#2,'%#,-*&+4-A#+&3+&-&)*-#*>(#

+,*&+-8#T-#>4*%#$&,'%&+#T@454*?H#*%&#+,*&+-#,+&#-3+&,0#,'+(--#*%&#5(:4*#-',5&#4)#*&+9-#(;#*%&4+#-&6&+4*?k

*%(-&#,*#*%&#*(3#,+&#9(-*#5&)4&)*H#,)0#*%(-&#,*#*%&#@(**(9#,+&#*%&#9(-*#-&6&+&8#$%&?#,+&#-3+&,0#()#*%&#

5(:4*#-',5&#;+(9#]#*(#G!8##

#

# $%&#)&M*#'(579)H#U(93()&)*#E4;;4'75*?H#-%(>-#*%&#(+0&+#(;#*%&#*&)#F+,9&>(+A#'(93()&)*-k

*%(-&#,*#*%&#733&+#&)0#(;#*%&#-',5&#,+&#9(-*#04;;4'75*#;(+#*&,'%&+-#J48&8H#'(93()&)*-#>%&+&#*&,'%&+-#

+&'&46&#*%&#5(>&-*#+,*4):-KH#,)0#*%(-&#,*#*%&#5(>&+#&)0#(;#*%&#-',5&#,+&#*%&#'(93()&)*-#*%,*#,+&#&,-4&-*#

;(+#*&,'%&+-8#a)54A&#7)0&+5?4):#*&,'%4):#,@454*?H#*%&#'(93()&)*-#0(#)(*#-3+&,0#,-#>40&5?8#$%(7:%H#,-#

04-'7--&0#4)#*%&#+&3(+*H#*%&#LF\L#,),5?-4-#-%(>-#*%,*#&,'%#'(93()&)*#9&,-7+&-#,#7)4D7&#*&,'%4):#

'()'&3*8#/4945,+5?H#*%&#\(7)0#'(579)#4)04',*&-#*%,*#\(7)0#P#+,*4):-#,+&#<%,+0&+=#*%,)#\(7)0#Q#+,*4):-H#

>%4'%#4)04',*&-#*%,*#+,*4):-#>&+&#%4:%&+#4)#\(7)0#Q#*%,)#4)#\(7)0#P8#1(>&6&+H#*%&+&#4-#&6&)#5&--#-3+&,0#

()#*%&#5(:4*#-',5&#>4*%#*%&#\(7)0#6,+4,@5&#*%,)#>4*%#*%&#U(93()&)*#6,+4,@5&8#$%&#/7@C&'*#54-*#*%&#-7@C&'*#

,+&,-#>4*%#*%&#%4:%&-*#+,*4):-#()#*%&#*(3#,)0#*%&#5(>&-*#+,*4):-#()#*%&#@(**(98#T:,4)H#*%&#-3+&,0#4-#)(*#

5,+:&H#4)04',*4):#*%,*#*%&+&#4-#)(*#97'%#04;;&+&)'&#4)#+,*4):-#@?#-7@C&'*#,+&,8#

#

# F4),55?H#*%&#F+,9&>(+A#\,*4):-#'(579)#-%(>-#>%&+&#&,'%#(;#*%&#5&6&5-#(;#3&+;(+9,)'&#;,55-#()#

*%&#5(:4*#-',5&8#$%&+&#4-#'()-40&+,@5&#-3+&,0#@&*>&&)#&,'%#(;#*%&#F+,9&>(+A#5&6&5-8##

#

#



WORKING DRAFT, NOT FOR CITATION WITHOUT AUTHOR PERMISSION! !     "#!

Linear 
Measure 

Teacher 
Ability 

Rater 
Severity 

Component Difficulty Round Subject Framework 
Rating 

 
6 

(Able) 
. 

 

 

 

 

(Lenient) (Hard)   disting. 

5 . 

 
 

 

. 

     
 
 
 

--- 

4 * 

 
. 

 

* 

     

3 ** 

. 
 

**. 

***. 

** 
 
 
 
* 

    

2 ** 

** 
***** 

****. 

*. 

 
* 
 
* 
** 

   proficient 

1 ****. 

******** 
*** 

*******. 

**** 

*** 
* 
**** 
*** 
****** 

 
Using questions 
 
Engaging students   Flexibility   Using assessments 
Student behavior 

 
 
 
 
First 

 
 
 
 
math other 

 

0 ****. 

** 
**. 

**. 

*** 

 
*** 
**** 
** 
** 

 
 
Classroom management   Communicating   Culture 
Physical space   Respectful environment 

 
Second 

ela   science 
socstu 

 
 

--- 

-1 **. 

*. 
. 

* 

 

* 
* 
 
** 
* 

    

-2 . 

** 

* 

 

** 
 
 
 
* 

   basic 

-3  ** 
 
 
 
* 

    

-4  

 

 
 

(Less Able) 

 
 
 
* 

(Severe) 

 
 
 

 
(Easy) 

   
 

 
 

unsat. 

$%&'()!*+,!-'./%0123)/!42536!7)25'()7)8/!()5'./5!



WORKING DRAFT, NOT FOR CITATION WITHOUT AUTHOR PERMISSION !"# #     !"#

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

#

$%&#%'&#()(*+,-,.#/-#',-0#1/%2*-3-*#45-&(&6456(*#*%751#8%0-*,.#/514#5)9%&8(15%)#(:%'1#14-#&(15)7#

(1#;-3-*#"#()0#5)9%&8(15%)#(:%'1#14-#1-(64-&.#<&5)65<(*.#()0#*-,,%)#(1#;-3-*#=>#?**#14&--#%9#%'&#8%0-*,#

',-0#:5)(&+#%'16%8-,#/514#(#:5)%85(*#,(8<*5)7#8%0-*#/514#(#*%751#*5)@#9')615%)>#A4-#:5)(&+#%'16%8-#

3(&5(:*-#/(,#:(,-0#%)#14-#&(15)7>#

#

• B%0-*#"#6%8<(&-,#14-#*5@-*54%%0#%9#7-115)7#()#'),(15,9(61%&+#&(15)7#1%#7-115)7#(#

:(,56C<&%9565-)1C05,15)7'5,4-0#&(15)7>#A45,#8%0-*#9%6',-,#%)#&(1-&#-99-61,#(1#14-#*%/#-)0#%9#14-#

&(15)7,#,6(*->#A4-#:5)(&+#%'16%8-#3(&5(:*-#-D'(*-0#"#59#14-#&(15)7#/(,#

:(,56C<&%9565-)1C05,15)7'5,4-0>#

• B%0-*#=#6%8<(&-,#14-#*5@-*54%%0#%9#7-115)7#(#<&%9565-)1C05,15)7'5,4-0#&(15)7#1%#7-115)7#()#

'),(15,9(61%&+C:(,56#&(15)7>#A45,#8%0-*#9%6',-,#%)#&(1-&#-99-61,#5)#14-#8500*-#%9#14-#&(15)7,#,6(*-.#

/4564#5,#/4-&-#8%,1#%9#14-#&(15)7,#(&->#A4-#:5)(&+#%'16%8-#3(&5(:*-#-D'(*-0#"#59#14-#&(15)7#/(,#

<&%9565-)1#%&#05,15)7'5,4-0>#

• B%0-*#E#6%8<(&-,#14-#*5@-*54%%0#%9#7-115)7#()#'),(15,9(61%&+C:(,56C<&%9565-)1#&(15)7#1%#7-115)7#(#

05,15)7'5,4-0#&(15)7>#A45,#8%0-*#9%6',-,#%)#&(1-&#-99-61,#(1#14-#4574#-)0#%9#14-#&(15)7,#,6(*->#A4-#

:5)(&+#%'16%8-#3(&5(:*-#-D'(*-0#"#59#14-#&(15)7#/(,#05,15)7'5,4-0>#

#

A4-#<'&<%,-#%9#',5)7#14-,-#14&--#8%0-*,#/(,#1%#5)3-,157(1-#14-#<%,,5:5*51+#14(1#<&5)65<(*,#()0#

-F1-&)(*#%:,-&3-&,#/-&-#',5)7#14-#$&(8-/%&@#&(15)7,#5)6%),5,1-)1*+>#G-#0%#145,#5)#1/%#/(+,H#(I#1%#64-6@#

9%&#8(5)#&(1-&#-99-61,#()0#:I#1%#64-6@#9%&#6%8<%)-)12*-3-*#&(1-&#-99-61,>#B%0-*,#"2E.#14-).#/-&-#

8%0595-0#1%#6(<1'&-#:%14#%9#14-,-#-99-61,>#

B(5)#&(1-&#-99-61,#JB%0-*,#"(.#=(.#()0#E(I>#A4-#-D'(15%)#',-0#1%#0-1-&85)-#59#14-&-#/(,#()#

%3-&(**.#%&#8(5).#&(1-&#-99-61#/(,#14-#9%**%/5)7H#

!"#"$%&#

K&%:#JL'16%8-#M#"I#M#!5N#

;%7#O#!5N#C#J#"#2#!5N#I#P#M#"5N#

"5N#M##"N#JQ%8<%)-)1#=(I#R##=N#JQ%8<%)-)1#=:I#R##EN#JQ%8<%)-)1#=6I#R##SN#

JQ%8<%)-)1#=0I#R##TN#JQ%8<%)-)1#=-I#R##!N#JQ%8<%)-)1#E(I#R##UN#JQ%8<%)-)1#E:I#R##

#VN#JQ%8<%)-)1#E6I#R##WN#JQ%8<%)-)1#E0I#R##"XN#JQ%8<%)-)1#E-I#R##""N#

JL:,-&3(15%)#Y%')0#"I#R##"=N#J?085)5,1&(1%&I#R#$5N#

!"#"$%'%

#<@#M#%<X.#9%&#<M"#1%#""#

#"=#M#%"=X##R#%"=@#J3-61%&#%9#1-(64-&#64(&(61-&5,156,I#
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#

# A4-#3-61%&#%9#1-(64-&#64(&(61-&5,156,#(1#;-3-*#=Z9%&#:%14#14-#8(5)#-99-61,#()0#14-#6%8<%)-)12

*-3-*#-99-61,Z6%'*0#5)6*'0-#=XXV2XW#1-(64-&#-99565-)6+#&(15)7.#1-)'&-#,1(1',.#QK[#?&-(#J=.#V.#"E.#()0#"!I.#

,<-65(*#-0'6(15%).#,':N-61#(&-(.#7&(0-#*-3-*.#<&%F+#9%&#,1'0-)1#(645-3-8-)1#(1#(#,64%%*.#()0#/4-14-&#%&#

)%1#(#<&5)65<(*#5,#%)#95&,1#6%)1&(61>#

#

Q%8<%)-)12*-3-*#&(1-&#-99-61,#JB%0-*,#":.#=:.#()0#E:I>#A4-#-D'(15%)#',-0#1%#0-1-&85)-#59#14-&-#

/-&-#6%8<%)-)12*-3-*#&(1-&#-99-61,#/(,#14-#9%**%/5)7H#

!"#"$%&#

K&%:#JL'16%8-#M#"I#M#!5N#

;%7#O#!5N#C#J#"#2#!5N#I#P#M#"5N#

"5N#M##"N#JQ%8<%)-)1#=(I#R##=N#JQ%8<%)-)1#=:I#R##EN#JQ%8<%)-)1#=6I#R##SN#
JQ%8<%)-)1#=0I#R##TN#JQ%8<%)-)1#=-I#R##!N#JQ%8<%)-)1#E(I#R##UN#JQ%8<%)-)1#E:I#R##

#VN#JQ%8<%)-)1#E6I#R##WN#JQ%8<%)-)1#E0I#R##"XN#JQ%8<%)-)1#E-I#R##""N#
JL:,-&3(15%)#Y%')0#"I#R##"=N#JQ%8<%)-)1#=(#\#(085)5,1&(1%&I#R##"EN#JQ%8<%)-)1#=:#\#

(085)5,1&(1%&I#R##"SN#JQ%8<%)-)1#=6#\#(085)5,1&(1%&I#R##"TN#JQ%8<%)-)1#=0#\#

(085)5,1&(1%&I#R##"!N#JQ%8<%)-)1#=-#\#(085)5,1&(1%&I#R##"UN#JQ%8<%)-)1#E(#\#

(085)5,1&(1%&I#R##"VN#JQ%8<%)-)1#E:#\#(085)5,1&(1%&I#R###"WN#JQ%8<%)-)1#E6#\#

(085)5,1&(1%&I#R##=XN#JQ%8<%)-)1#E0#\#(085)5,1&(1%&I#R##="N#JQ%8<%)-)1#E-#\#

(085)5,1&(1%&I#R#$5N#

!"#"$%'%

#

#<@#M#%<X.#9%&#<M"#1%#""#
#

#D@#M#%DX##R#%D@#J3-61%&#%9#1-(64-&#64(&(61-&5,156,I.#9%&#DM"=#1%#=X#
#

A4-#0599-&-)6-#:-1/--)#14-,-#8%0-*,#()0#14-#8%0-*,#',-0#1%#50-)159+#8(5)#&(1-&#-99-61,#5,#14(1#

14-&-#5,#()#5)1-&(615%)#:-1/--)#6%8<%)-)1#()0#(085)5,1&(1%&#9%&#-(64#%9#14-#1-)#6%8<%)-)1,>#A4-,-#

0'88+#3(&5(:*-,#-D'(*#"#/4-)#14-#&(15)7#J%'16%8-I#5,#753-)#9%&#(#,<-65956#6%8<%)-)1#:+#()#

(085)5,1&(1%&#J(,#%<<%,-0#1%#()#-F1-&)(*#%:,-&3-&I>#?1#;-3-*#=.#/-#(&-#(:*-#1%#1&+#1%#-F<*(5)#()+#

,57)5956()1#;-3-*#"#5)1-&(615%),#/514#14-#,(8-#1-(64-&#64(&(61-&5,156,#(,#5)#14-#<&-35%',#8%0-*,>#

#

A4-#;-3-*#"#5)1-&6-<1#5,#,'<<&-,,-0#5)#(**#%9#14-#8%0-*,>#]%5)7#145,#(**%/,#',#1%#6%8<(&-#14-#

6%8<%)-)1#6%-99565-)1,#()0#6%8<%)-)12&(1-&#5)1-&(615%)#6%-99565-)1,#(:,%*'1-*+.#&(14-&#14()#1%#()#

(&:51&(&+#-F6*'0-0#6%8<%)-)1>#^)#(**#8%0-*,.#14-#6%8<%)-)1#3(&5(:*-,#(&-#')6-)1-&-0.#/45*-#14-#%14-&#

3(&5(:*-,#(&-#7&()0#8-()#6-)1-&-0>#

#

A4-#%'1<'1#9&%8#(**#%9#14-#8%0-*,#',-0#5)#145,#&-<%&1#(&-#5)#?<<-)05F#_>#
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# #

()*$+,*,+#"%-*,*%*./%0",12/3%

](1(#6%),5,1#%9#EW#<&5)65<(*#5)1-&35-/,#()0#=T#1-(64-&#5)1-&35-/,>#K&5)65<(*,#()0#1-(64-&,#/-&-#

5)1-&35-/-0#',5)7#(#,-852,1&'61'&-0#5)1-&35-/#<&%1%6%*#()0#/-&-#(,@-0#D'-,15%),#(:%'1H#J(I#14-#

<&%9-,,5%)(*#0-3-*%<8-)1#14-+#()0#14-5&#1-(64-&,#&-6-53-0`#J:I#14-5&#<-&6-<15%),#%9#14-#$&(8-/%&@`#J6I#

14-5&#58<*-8-)1(15%)#%9#14-#-3(*'(15%)#,+,1-8`#J0I#14-#<&-2#()0#<%,126%)9-&-)6-,#14-+#4(0#/514#14-5&#

1-(64-&,#()0#J-I#14-5&#<-&6-<15%)#%9#,64%%*#64()7-#14(1#4(0#&-,'*1-0#J%&#6%'*0#&-,'*1I#9&%8#58<*-8-)15)7#

14-#$&(8-/%&@>##

^)1-&35-/,#/-&-#1&(),6&5:-0#3-&:(158#()0#6%0-,#/-&-#7-)-&(1-0#',5)7#(#6%8:5)(15%)#5)0'6153-#

()0#0-0'6153-#(<<&%(64>#]-0'6153-*+.#(#,-1#%9#5)515(*#6%0-,#/-&-#6&-(1-0#1%#85&&%&#14-#,-852,1&'61'&-0#

5)1-&35-/#<&%1%6%*>#B'*15<*-#&-,-(&64-&,#',-0#14-,-#0&(91#14-8-,#1%#6%0-#14-#,(8-#5)1-&35-/,>#A45,#/(,#

')0-&1(@-)#:%14#1%#1-,1#5)1-&26%0-&#&-*5(:5*51+#()0#1%#5)0'6153-*+#7-)-&(1-#(00515%)(*#6%0-,#9%&#14-8-,#

14(1#-8-&7-0#5)#14-#0(1(#14(1#/-&-#)%1#6(<1'&-0#:+#14-#0&(91#6%0-,>#A4-#1-(8#%9#&-,-(&64-&,#6%8<(&-0#

14-#6%0-0#1-F1#()0#50-)1595-0#()0#6*(&595-0#(&-(,#%9#05,(7&--8-)1#5)#14-#6%05)7#%9#14-#,4(&-0#5)1-&35-/,>#

A4-#5)0'6153-*+#7-)-&(1-0#6%0-,#/-&-#5)1-7&(1-0#5)1%#14-#95)(*#6%05)7#,64-8->#Q%05)7#/(,#')0-&1(@-)#

',5)7#?1*(,#15.#(#D'(*51(153-#()(*+,5,#,%91/(&->#

a(64#%9#14-#1&(),6&5:-0#<&5)65<(*#()0#1-(64-&#5)1-&35-/,#/-&-#6%0-0#',5)7#14-#1-,1-0#6%05)7#

,64-8->#['88(&+#&-<%&1,#/-&-#&')#%)#-(64#6%0-#,'64#14(1#(**#D'%1(15%),#(,,57)-0#1%#-(64#6%0-#/-&-#

<'1#1%7-14-&#5)#(#&-<%&1>#$&%8#14-,-#&-<%&1,.#0-,6&5<153-#,'88(&5-,#/-&-#6&-(1-0#9%&#-(64#6%0->#A4-,-#

0-,6&5<153-#,'88(&5-,#/-&-#6%8:5)-0#()0#5)1-7&(1-0#/4-&-#6&%,,26%0-#14-8-,#-8-&7-0>#A4-#<'&<%,-#

%9#14-,-#()(*+156(*#,'88(&5-,#/(,#1%#<&%350-#&564#0-,6&5<15%),#%9#<&5)65<(*#()0#1-(64-&#5),5741,.#

D'()159+5)7#()0#7&%'<5)7#&-,<%)0-)1,#/4-&-3-&#<%,,5:*->#

?#,-6%)0#,1-<#/(,#1(@-)#5)#%&0-&#1%#:-11-&#')0-&,1()0#14-#6*',1-&5)7#%9#(1151'0-,#-350-)1#5)#14-#

6%0-0#1-F1>#$%&#-(64#6%0-.#<&5)65<(*,#()0#1-(64-&,#/-&-#7&%'<-0#5)1%#,':,-1,>#$%&#5),1()6-.#(#7&%'<5)7#

%9#b8%,1*+#<%,5153-c.#b85F-0c.#b8%,1*+#)-7(153-c#/(,#',-0#1%#,'88(&5d-#<&5)65<(*,e#(1151'0-,#1%/(&0#14-#

$&(8-/%&@>#A4-,-#,':7&%'<,#/-&-#0-1-&85)-0#',5)7#14-#0(1(.#50-)159+5)7#,':7&%'<,#14(1#(0-D'(1-*+#

&-<&-,-)1-0#14-#)(1'&(*#6%)6-<1'(*#6*',1-&5)7#/5145)#14-#0(1(>#A4-,-#,':7&%'<#6%0-,#/-&-#14-)#-)1-&-0#

5)1%#(#,'88(&+#8(1&5F#9%&#-(64#<&5)65<(*#()0#1-(64-&#1%#*%%@#9%&#14-8-,#()0#<(11-&),#(6&%,,#6%0-,>##
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Protocol 

Administrator Interview Protocol 

Excellence in Teaching Pilot Study 

 

Introduction Script 

Hi, my name is _________________, and I’m from the Consortium on Chicago School Research 

at the University of Chicago. We are interested in understanding more about how the teacher 

evaluation system based on Charlotte Danielson’s Framework for Teaching is being 

implemented in your school, as well as your perceptions of the framework and the conferences 

with your teachers. Your outlook as administrator at a pilot school is an important piece of this 

work, so thanks for taking the time to talk with me.  

Some of the things we will discuss will ask you to reflect on your role as an evaluator of teachers 

and as an instructional leader, as well as on your teachers and the instruction and learning that 

goes on in classrooms at this school. I want to emphasize that this is a confidential interview. 

Your name and the name of your school will not be revealed to anyone outside of this research 

project. I also will not share anything that you said with anybody besides other researchers on 

this project. So, if an Area Instructional Officer or other district personnel asks what you said 

about something, I will not tell him/her. Likewise, I cannot share information that other 

principals or teachers provided to me. At the end of this project, we’ll give a summary report of 

what we heard from principals and teachers without naming anyone. The only exception is if I 

have reason to believe that a student is being harmed or will be harmed, in which case I am 

obligated to take action. Your participation in this study is important, but you may request to stop 

at any time and without any negative repercussions. Please also feel free to ask me questions 

concerning this study at the time.  

 

I would like to tape record this interview to keep track of information accurately. Is that okay 

with you? Also know that you can ask to turn off the recorder at any time.  

 

Do you have any questions for me before we begin? 

 

[TURN ON TAPE RECORDER NOW.] 

 

This is Principal Interview Project ID # _________. You’ve indicated that it’s okay for me to 

tape this interview. May we now begin? 

 

Principal Background/School Info  

*DO NOT PROBE IN THIS SECTION*  

To start off, I’d like to learn more about your background and the school. 

 

• How long have you been a principal in CPS? At this school?  

• Have you been a principal anywhere else? 

• What did you do prior to being a school administrator? 

• Tell me a little bit about your student body. 

• Describe your teaching staff. [E.g., experience, turnover.] 
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Pieces of the Pilot Evaluation System 

Now I will ask you some questions pertaining to the different pieces of the pilot evaluation 

system, including questions about training, pre- and post-observation conferences, and the 

framework itself. 

 

Training  

T1. Have you been able to attend the !-day trainings for principals? These are the trainings for 

all pilot principals that took place in October, November, and February, including the Charlotte 

Danielson presentation. [Note: APs may not have attended any of these trainings.] 

o If so ! How has this additional training been useful to you?  

o If so ! What would you change about these trainings? 

 

T2. Other support that the district has in place includes monthly area-based professional learning 

communities. [Note: APs do not attend the PLCs.] 

· Have you been able to attend these trainings? 

o If so ! How has this additional training been useful to you?  

o If so ! What would you change about these trainings? 

 

T3. Looking back over the year, what suggestions do you have about the overall structure of the 

support provided to principals who are implementing the framework in their schools? This 

includes the initial summer training as well as the follow-up support. 

 

Framework 

[Provide administrator with a copy of the pre-observation conference form, the framework, and 

the post-observation form that he/she can reference during this portion of the interview.] I know 

you are familiar with these documents, but here are copies of the pre- and post-observation forms 

as well as the framework that you may want to refer to during the following questions. 

 

F0. With about how many teachers have you gone through the framework observation process? 

 

***F1. What are your impressions of the framework? 

 

F2. Describe your experience using the framework in conjunction with the classroom 

observation. 

· Did the observation provide enough information to rate the teacher in Domains 2 and 3? 

· ***What components were the most difficult for you to rate? Explain why. 

· Do you feel comfortable using the framework in an observation?  

o If so: About how many observations did it take before you felt comfortable? 

o If not: Describe what makes using the framework difficult for you. 

 

F3. How have you gathered evidence for Domains 1 and 4 (i.e., the domains not focused on 

classroom observation)? 

 

F4. Do the component ratings accurately reflect the teacher’s level of performance? Explain. 
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***F5. Are there any specific components that you felt were especially important measures of 

teacher performance when evaluating your teachers? Why? [Note: If principal mentions an 

entire Domain, prompt for specific components within that Domain.]  

 

F6. Is it more difficult to use the Framework with certain grade levels? Subject areas? What are 

the specific challenges? 

 

Conferences  

***C1. One of the goals of the new system is to facilitate professional conversations between 

principals and teachers. Did the pre- or post-observation conferences help to achieve this goal? 

· If so ! can you provide a specific example of a conversation that you had with a 

teacher that you feel helped to further that teacher’s professional growth? 

· If not ! describe any barriers to professional conversations between you and your 

teachers. 

 

C2. Prior to the pilot, principals were also required to conduct post-observation conferences with 

teachers. Can you discuss any differences in the quality of the conferences using the new 

framework compared to using the checklist? 

 

C3. What did you like about the district-provided conference forms? What changes, if any, 

would you make? 

 

C4. Did the first observation and conferences with your teachers lead to changes in their 

practice? Can you give examples of changed instructional practice from your second 

observations?  

 

Implementation Fidelity 

Now I will ask you some questions about the implementation of the pilot teacher evaluation 

system. 

 

Implementation of the system 

I1. I would like to learn about the different roles that you and your staff played in implementing 

the pilot. 

· What role do you have in implementation of the teacher evaluation system?   

· What role does your AP have in implementation of the teacher evaluation system? 

[Prompt if necessary: Did your AP attend training with you?] 

· How did you determine the observation schedule this year? [Prompt if necessary: How 

did you determine who to observe and when to observe them?] 

· One of your teachers attended the three-day framework training with you, correct?   

o If yes ! can you describe the role of that teacher has had in the 

implementation of the teacher evaluation system? 

 

I2. Have you followed the suggested CPS timeline for when to observe teachers?  

[PATs: observation 1 between September 15 and November 7; observation 2 

between November 13 and February 20. Tenured teachers: observation 1 between 

September 15 and January 23; observation 2 between January 26 and May 15.]  
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o If so ! did this timeframe make sense for you and your teachers? 

o If not ! why not? What changes did you make? 

 

***I3. Is time management an issue for you in implementing the system?  

· If so ! describe some of the time barriers that you face. 

· If not ! describe some of the strategies you use in managing your time. 

· Because of this evaluation system, are you not doing things that you were doing 

before? [Prompt: Are you giving up something in order to complete the 

observations?] 

 

I4. I want to ask you about some of the specific support provided to you this year. 

· Describe the support provided to you by: 

o Central office staff. 

o Your AIO. 

· As you look ahead to next year and using the framework process with your entire 

staff, what additional support will you need?  

 

***I5. How would you describe teacher buy-in of the framework?  

· What evidence do you have to support this? Can you think of specific comments 

teachers have made? 

· Do you notice any differences in the way tenured teachers think about the framework 

as compared to probationary teachers? 

· Did you attend the framework training provided to your teachers? If so, what are your 

impressions of that training?  

 

I6. March 6
th

 was the PAT nonrenewal deadline. Describe how you decided what efficiency 

ratings to give your PATs. 

 

School Change 

Now I will ask you some questions related to the district’s broader goals of the evaluation 

system.  

 

***SC1. The pilot teacher evaluation system has the potential to influence broad change in the 

district. Can you discuss how you think the new teacher evaluation system has influenced, or will 

influence, the following things at your school? [Interviewer should go through each of the 

following points one at a time. Ask principals to provide specific examples where applicable.] 

· Professional development for teachers 

· Professional culture 

· Teacher hiring 

· The quality of teaching 

· Student learning 

 

Closing 

We’ve covered all of my questions. Is there anything that else you’d like to tell me about the 

teacher evaluation pilot before we end? 
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Teacher Interview Protocol 
Excellence in Teaching Pilot Study 

5.1.09 

 

Introduction Script 

Hi, my name is _________________, and I’m from the Consortium on Chicago School Research 

at the University of Chicago. We are interested in understanding more about how the teacher 

evaluation system based on Charlotte Danielson’s Framework for Teaching is being 

implemented in your school, as well as your perceptions of the framework and the conferences 

with your teachers. Your outlook as teacher at a pilot school is an important piece of this work, 

so thanks for taking the time to talk with me.  

 

Some of the things we will discuss will ask you to reflect on teacher evaluation in your school, as 

well as professional conversations with administrators and other teachers and the teaching and 

learning that occurs in your classroom. I want to emphasize that this is a confidential discussion. 

Your name and the name of your school will not be revealed to anyone outside of this research 

project. I also will not share anything that you said with anybody besides other researchers on 

this project. So, if your principal or other district personnel asks what you’ve said about 

something, I will not tell him/her. Likewise, I cannot share information that your principal or 

other teachers have already provided to me. At the end of this project, we’ll give a summary 

report of what we heard from principals and teachers without naming anyone. The only 

exception is if I have reason to believe that a student is being harmed or will be harmed, in which 

case I am obligated to take action.  

 

I would like to tape record this interview to keep track of information accurately. Is that okay 

with you? Also know that you can ask to turn off the recorder at any time.  

 

Do you have any questions for me before we begin? 

 

[TURN ON TAPE RECORDER NOW.] 

 

This is Teacher Interview Project ID # _________. You’ve indicated that it’s okay for me to tape 

this interview. May we now begin? 

 

Teacher background 

*DO NOT PROBE IN THIS SECTION* 

 

To start off, I’d like to learn more about your teaching background and your responsibilities this 

year. 

 

• How many years have you been teaching in CPS? At this school?  

(If they say they’ve been at the same school, ask: With the same principal?) 

• Have you taught anywhere else? 

• What classes/grade level do you teach this year? 
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Features of the observation cycle  

I have some questions for you about the process of being observed by your school administrator. 

Let’s start with a broad question: 

 

O1. About how many times have you been formally and informally observed this year by your 

principal or AP? 

 

O2. How many of those observations used the Charlotte Danielson’s Framework for Teaching? 

Were they considered formal observations? 

 

 

O3. Before the observation, it was suggested that teachers participate in pre-observation 

conferences with administrators? 

  How many pre-observation conferences did you participate in? 

Who conducted them?  

 Describe that experience, how was the conference structured? 

Were you asked to bring any materials to the pre-conference? 

About how long did the pre-conference last? 

Was it helpful to you? Why or why not? 

 

 

O4. After the observation, it was suggested that principals hold post-observation conferences. 

How many post-observation conferences did you participate in? 

Who conducted them?  

How soon after the observation did the post-observation conference occur? 

About how long did the post-conference last? 

Were you asked to bring any materials to the post-conference? 

Describe that experience, was the conference structured? 

What did you take away from that specific conference? [Prompt: End results 

could include setting of professional goals, alignment of professional development 

resources around the evaluation, etc.] 

 

General Impressions 

F1. What are your general impressions of the Charlotte Danielson Framework? 

 What do you like most about the framework? What do you like least? 

 What do you consider the protocol’s strengths and weaknesses? 

 

F2. Do you feel like the levels of performance described in the framework accurately 

capture your performance as a teacher? Why or why not? 

 

F3. Has being engaged in this kind of observation cycle process with the Danielson 

Framework resulted in any changes in your practice? 

 If so, provide specific examples of the changes. 

If not, describe any barriers to change resulting from the evaluation process in 

your school. 
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Training activities 

I’d like to ask you a few questions about the training you received at your school for the pilot 

teacher evaluation system. These initial session(s) took place in the fall. 

 

T1. Were you present at that training? 

  What are some of the key points that you took away from the training?  

 

Would it be useful to have this kind of training again next fall? 

  If so, do you recommend any modifications? 

 

(If it does not come up, ask: What additional district based training on the pilot 

evaluations system do you feel would benefit you?) 

 

T2. Have you received additional training or support from your principal/school on this process? 

If yes, what kind of supports were received? 

 

 

Pilot Program Goals: Impact on Overall School Climate 

We are interested in learning more about how the new teacher evaluation pilot aligns with some 

of CPS’s larger goals. 

 

S1. Do you feel there have been any school-wide changes in instruction due to the new evaluation 

system? Provide specific examples.  

 

S2. Has the new teacher evaluation system had an effect on the professional environment at your 

school?  

Have you had any discussions with fellow teachers about the framework? Please describe 

these discussions. 

Has the Framework influenced the nature or quality of your conversations about 

instruction with the principal? 

 If so, describe how conversations have changed. 

Has the framework affected the content of professional development in your school? 

 

S3. Describe the climate surrounding teacher evaluation at this school. 

How would you describe teacher buy-in in general in your school for using the 

framework?  

What evidence do you have to support this? 

Can you think of specific comments teachers have made? 

 

S4. Do you notice any differences in the way teachers at your school think about the framework? 

Clarify if necessary: Do you notice any differences in the way tenured teachers think about the 

framework as compared to probationary teachers? 
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Closing 

Thanks for your comments and your time. I’ve gone through all of my questions, but before we 

end I would like to ask if there is anything else you think I should know in order to understand 

your perceptions of the pilot program? 

 

[TURN OFF TAPE RECORDER NOW] 

 

 

 

 

 

 

 

%
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Domain 1: Planning and Preparation  
Component Unsatisfactory Basic Proficient Distinguished 

1a: Demonstrating 
knowledge of content and 

pedagogy 

 

Teacher’s plans and practice display little 
knowledge of the content, prerequisite 
relationships between different aspects of 
the content, or of the instructional practices 
specific to that discipline. 

Teacher’s plans and practice reflect some 
awareness of the important concepts in the 
discipline, prerequisite relations between 
them and of the instructional practices 
specific to that discipline. 

Teacher’s plans and practice reflect solid 
knowledge of the content, prerequisite 
relations between important concepts and 
of the instructional practices specific to 
that discipline. 

Teacher’s plans and practice reflect extensive 
knowledge of the content and of the structure 
of the discipline.  Teacher actively builds on 
knowledge of prerequisites and 
misconceptions when describing instruction or 
seeking causes for student misunderstanding. 
 

1b: Demonstrating 
knowledge of students 

 

Teacher demonstrates little or no knowledge 
of or respect for students’ backgrounds, 
cultures, skills, language proficiency, 
interests, and special needs, and does not 
seek such understanding. 

Teacher indicates the importance of 
understanding and respecting students’ 
backgrounds, cultures, skills, language 
proficiency, interests, and special needs, 
and attains this knowledge for the class as 
a whole. 

Teacher actively shows respect for and 
seeks knowledge of students’ backgrounds, 
cultures, skills, language proficiency, 
interests, and special needs, and attains this 
knowledge for groups of students. 
 

Teacher actively shows respect for and seeks 
knowledge of students’ backgrounds, cultures, 
skills, language proficiency, interests, and 
special needs from a variety of sources, and 
attains this knowledge for individual students. 

1c: Setting instructional 

outcomes 
 

Instructional outcomes are unsuitable for 
students, represent trivial or low-level 
learning, or are stated only as activities. 
They do not permit viable methods of 
assessment. 

Instructional outcomes are of moderate 
rigor and are suitable for some students, 
but consist of a combination of activities 
and goals, some of which permit viable 
methods of assessment. They reflect more 
than one type of learning, but teacher 
makes no attempt at coordination or 
integration. 
 

Instructional outcomes are stated as goals 
reflecting high-level learning and 
curriculum standards. They are suitable for 
most students in the class, represent 
different types of learning, and are capable 
of assessment. The outcomes reflect 
opportunities for coordination. 

Instructional outcomes are stated as goals that 
can be assessed, reflecting rigorous learning 
and curriculum standards. They represent 
different types of content, offer opportunities 
for both coordination and integration, and take 
account of the needs of individual students. 

1d: Demonstrating 

knowledge of resources 

 

Teacher demonstrates little or no familiarity 
with resources, including appropriate 
technology to enhance own knowledge, to 
use in teaching, or for students who need 
them. Teacher does not seek such 
knowledge.  

Teacher demonstrates some familiarity 
with resources, including appropriate 
technology available through the school or 
district to enhance own knowledge, to use 
in teaching, or for students who need 
them. Teacher does not seek to extend 
such knowledge. 

Teacher is aware of the resources, 
including appropriate technology available 
through the school or district to enhance 
own knowledge, to use in teaching, or for 
students who need them.  

Teacher seeks out resources, including 
appropriate technology in and beyond the 
school or district in professional organizations, 
on the Internet, and in the community to 
enhance own knowledge, to use in teaching, 
and for students who need them. 
 

1e: Designing coherent 

instruction 

 

Use of  appropriate of 

data 

The series of learning experiences are poorly 
aligned with the instructional outcomes and 
do not represent a coherent structure. They 
are suitable for only some students. 

The series of learning experiences 
demonstrates partial alignment with 
instructional outcomes, some of which are 
likely to engage students in significant 
learning. The lesson or unit has a 
recognizable structure and reflects partial 
knowledge of students and resources. 

Teacher coordinates knowledge of 
content, of students, and of resources, to 
design a series of learning experiences 
aligned to instructional outcomes and 
suitable to groups of students. The lesson 
or unit has a clear structure and is likely to 
engage students in significant learning. 

Teacher coordinates knowledge of content, of 
students, and of resources, to design a series of 
learning experiences aligned to instructional 
outcomes, differentiated where appropriate to 
make them suitable to all students and likely to 
engage them in significant learning. The lesson 
or unit’s structure is clear and allows for 
different pathways according to student needs. 
 

1f: Designing student 

assessment 

 

Teacher’s approach to assessing student 
learning contains no clear criteria or 
standards, lacks congruence with the 
instructional goals, or is inappropriate to 
many students.  Teacher has no plans to use 
assessment results in designing future 
instruction 

Teacher’s plan for student assessment is 
partially aligned with the instructional 
goals, without clear criteria, and 
inappropriate for at least some students.  
Teacher plans to use assessment results to 
plan for future instruction for the class as a 
whole. 

Teacher’s plan for student assessment is 
aligned with the instructional goals, using 
clear criteria, is appropriate to the needs of 
students.  Teacher uses assessment results 
to plan for future instruction for groups of 
students 

Teacher’s plan for student assessment is fully 
aligned with the instructional goals, with clear 
criteria and standards that show evidence of 
student participation in their development.  
Assessment methodologies may have been 
adapted for individuals, and the teacher uses 
assessment results to plan future instruction 
for individual students.  



!

NOTE:  The CPS Framework for Teaching has been adapted, with permission, from Charlotte Danielson’s Framework for Teaching.  Updated July 9, 2008 

$%!

  

CPS FRAMEWORK FOR TEACHING 

 

Domain 2: The Classroom Environment 
Component Unsatisfactory Basic Proficient Distinguished 

2a: Creating an 
environment of respect 

and rapport 

 

Classroom interactions, both between the 
teacher and students and among students, 
are negative, inappropriate, or insensitive to 
students’ cultural backgrounds, and 
characterized by sarcasm, put-downs, or 
conflict. 

Classroom interactions, both between the 
teacher and students and among students, 
are generally appropriate and free from 
conflict but may be characterized by 
occasional displays of insensitivity or lack 
of responsiveness to cultural or 
developmental differences among 
students. 
 

Classroom interactions, between teacher 
and students and among students are 
polite and respectful, reflecting general 
warmth and caring, and are appropriate to 
the cultural and developmental differences 
among groups of students. 

Classroom interactions among the teacher and 
individual students are highly respectful, 
reflecting genuine warmth and caring and 
sensitivity to students’ cultures and levels of 
development.  Students themselves ensure 
high levels of civility among members of the 
class. 

2b: Establishing a 

culture for learning 

 

The classroom environment conveys a 
negative culture for learning, characterized 
by low teacher commitment to the subject, 
low expectations for student achievement, 
little respect for or knowledge of student’s 
diverse cultures and little or no student 
pride in work. 

Teacher’s attempt to create a culture for 
learning are partially successful, with little 
teacher commitment to the subject, 
modest expectations for student 
achievement, some respect for or 
knowledge of student’s diverse cultures 
and little student pride in work.   
 

The classroom culture is characterized by 
high expectations for most students, 
genuine commitment to the subject by 
both teacher and students, respect for and 
knowledge of student’s diverse cultures, 
with students demonstrating pride in their 
work. 

High levels of student engagement and teacher 
passion for the subject create a culture for 
learning in which everyone shares a belief in 
the importance of the subject, and all students 
hold themselves to high standards of 
performance, for example by initiating 
improvements to their work. Teacher and 
students demonstrate high levels of respect for 
and knowledge of diverse student cultures. 
 

2c: Managing classroom 

procedures 
 

Much instructional time is lost due to 
inefficient classroom routines and 
procedures, for transitions, handling of 
supplies, and performance of non-
instructional duties. 

Some instructional time is lost due to only 
partially effective classroom routines and 
procedures, for transitions, handling of 
supplies, and performance of non-
instructional duties. 
 

Little instructional time is lost due to 
classroom routines and procedures, for 
transitions, handling of supplies, and 
performance of non-instructional duties, 
which occur smoothly. 
 

Students contribute to the seamless operation 
of classroom routines and procedures, for 
transitions, handling of supplies, and 
performance of non-instructional duties. 

2d: Managing student 

behavior 

 

There is no evidence that standards of 
conduct have been established, and little or 
no teacher monitoring of student behavior. 
Response to student misbehavior is 
repressive, or disrespectful of student 
dignity.  

The teacher has made an effort to establish 
standards of conduct for students. Teacher 
tries, with uneven results, to monitor 
student behavior and respond to student 
misbehavior. 

Standards of conduct are clear to students, 
and the teacher monitors student behavior 
against those standards. Teacher response 
to student misbehavior is appropriate and 
respects the students’ dignity. 

Standards of conduct are clear, with evidence 
of student participation in setting them.  
Teacher’s monitoring of student behavior is 
subtle and preventive, and teacher’s response 
to student misbehavior is sensitive to 
individual student needs. Students take an 
active role in monitoring the standards of 
behavior. 
 

2e: Organizing physical 
space 

 

Teacher makes poor use of the physical 
environment, resulting in unsafe or 
inaccessible conditions for some students or 
a significant mismatch between the physical 
arrangement and the lesson activities. 
 

Teacher’s classroom is safe, and essential 
learning is accessible to most students, but 
the physical arrangement only partially 
supports the learning activities. Teacher’s 
use of physical resources, including 
computer technology, is moderately 
effective. 

Teacher’s classroom is safe, and learning is 
accessible to all students; teacher ensures 
that the physical arrangement supports the 
learning activities, (when applicable) 
Teacher makes effective use of physical 
resources, including computer technology. 

The classroom is safe, and the physical 
environment ensures the learning of all 
students, including those with special needs.  
Students contribute to the use or adaptation of 
the physical environment to advance learning. 
Technology is used skillfully, as appropriate to 
the lesson. 
 

 

The building should collaboratively develop a school-wide plan to ensure positive student behavior. 



!

NOTE:  The CPS Framework for Teaching has been adapted, with permission, from Charlotte Danielson’s Framework for Teaching.  Updated July 9, 2008 

$&!

CPS FRAMEWORK FOR TEACHING 

 
Domain 3: Instruction 

Component Unsatisfactory Basic Proficient Distinguished 

3a: Communicating with 

students 

 

Expectations for learning, directions and 
procedures, and explanations of content are 
unclear or confusing to students. Teacher’s 
use of language contains errors or is 
inappropriate to students’ diverse cultures 
or levels of development. 

Expectations for learning, directions and 
procedures, and explanations of content 
are clarified after initial confusion; 
teacher’s use of language is correct but 
may not be completely appropriate to 
students’ diverse cultures or levels of 
development. 
 

Expectations for learning, directions and 
procedures, and explanations of content 
are clear to students. Communications are 
appropriate to students’ diverse cultures 
and levels of development 

Expectations for learning, directions and 
procedures, and explanations of content are 
clear to students. Teacher’s oral and written 
communication is clear and expressive, 
appropriate to students’ diverse cultures and 
levels of development, and anticipates possible 
student misconceptions. 

3b: Using questioning 

and discussion 

techniques 

 

Teacher’s questions are low-level or 
inappropriate, eliciting limited student 
participation, and recitation rather than 
discussion. 
 

Some of the teacher’s questions elicit a 
thoughtful response, but most are low-
level, posed in rapid succession. Teacher’ 
attempts to engage all students in the 
discussion are only partially successful. 

Most of the teacher’s questions elicit a 
thoughtful response, and the teacher 
allows sufficient time for students to 
answer. All students participate in the 
discussion, with the teacher stepping aside 
when appropriate. 
 

Questions reflect high expectations and are 
culturally and developmentally appropriate.  
Students formulate many of the high-level 
questions and ensure that all voices are heard. 

3c: Engaging students in 

learning 

 

Activities and assignments, materials, and 
groupings of students are inappropriate to 
the instructional outcomes, or levels of 
understanding, resulting in little intellectual 
engagement. The lesson has no structure or 
is poorly paced. 
 
Activities, assignments, and materials are 
not appropriate for diverse cultures. 

Activities and assignments, materials, and 
groupings of students are partially 
appropriate to the instructional outcomes, 
or levels of understanding, resulting in 
moderate intellectual engagement. The 
lesson has a recognizable structure but is 
not fully maintained. 
 
Activities, assignments, and materials are 
partially appropriate for diverse cultures. 
 

Activities and assignments, materials, and 
groupings of students are fully appropriate 
to the instructional outcomes, and 
students’ cultures and levels of 
understanding. All students are engaged in 
work of a high level of rigor. The lesson’s 
structure is coherent, with appropriate 
pace. 
 
Activities, assignments, and materials are 
fully appropriate for diverse cultures. 

Students are highly intellectually engaged 
throughout the lesson in higher order learning, 
and make material contributions to the 
activities, student groupings, and materials. 
The lesson is adapted as needed to the needs 
of individuals, and the structure and pacing 
allow for student reflection and closure. 
 
Students assist in ensuring that activities, 
assignments and materials are fully appropriate 
for diverse cultures. 
 

3d: Using Assessment 

in Instruction* 

 

Assessment is not used in instruction, either 
through students’ awareness of the 
assessment criteria, monitoring of progress 
by teacher or students, or through feedback 
to students. 
 

Assessment is occasionally used in 
instruction, through some monitoring of 
progress of learning by teacher and/or 
students.  Feedback to students is uneven, 
and students are aware of only some of the 
assessment criteria used to evaluate their 
work. 

Assessment is regularly used in instruction, 
through self-assessment by 
students,*monitoring of progress of 
learning by teacher and/or students, and 
through high quality feedback to students.  
Students are fully aware of the assessment 
criteria used to evaluate their work. 
 

Multiple assessments are used in instruction, 
through student involvement in establishing 
the assessment criteria, self-assessment by 
students and monitoring of progress by both 
students and teachers, and high quality 
feedback to students from a variety of sources. 

3e: Demonstrating 

flexibility and 

responsiveness 

 
 

 

Teacher adheres to the instruction plan in 
spite of evidence of poor student 
understanding or of students’ lack of 
interest, and fails to respond to student 
questions; teacher assumes no responsibility 
for students’ failure to understand. 

Teacher demonstrates moderate flexibility 
and responsiveness to student questions, 
needs and interests during a lesson, and 
seeks to ensure the success of all students. 

Teacher ensures the successful learning of 
all students, making adjustments as needed 
to instruction plans and responding to 
student questions, needs and interests. 

Teacher is highly responsive to individual 
students’ needs, interests and questions, 
making even major lesson adjustments as 
necessary to meet instructional goals, and 
persists in ensuring the success of all students. 
 
 

 

*It is acknowledged that when student assessment data that accurately measure student growth are available, student learning outcomes will be addressed and incorporated into the system. 
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CPS FRAMEWORK FOR TEACHING 

 
Domain 4: Professional Responsibilities 

Component Unsatisfactory Basic Proficient Distinguished 

4a: Reflecting on 

Teaching 

Teacher’s reflection on the lesson does not 
provide an accurate or objective description 
of the event of the lesson. 

Teacher’s reflection provides a partially 
accurate and objective description of the 
lesson, but does not cite specific positive 
and negative characteristics.  Teacher 
makes global suggestions as to how the 
lesson might be improved. 
 

Teacher’s reflection provides an accurate 
and objective description of the lesson, 
and cites specific positive and negative 
characteristics.  Teacher makes some 
specific suggestions as to how the lesson 
might be improved. 

Teacher’s reflection on the lesson is highly 
accurate and perceptive, and cites specific 
examples that were not fully successful, for at 
least some students.  Teacher draws on an 
extensive repertoire to suggest alternative 
strategies. 

4b: Maintaining 

Accurate Records 

Teacher’s system for maintaining both 
instructional and non-instructional records 
are either non-existent or in disarray, 
resulting in errors and confusion. 

Teacher’s system for maintaining both 
instructional and non-instructional 
records is rudimentary and only partially 
effective. 

Teacher’s system for maintaining both 
instructional and non-instructional records 
is accurate, efficient and effective. 

Teacher’s system for maintaining both 
instructional and non-instructional records is 
accurate, efficient and effective, and students 
contribute to its maintenance. 
 

4c: Communicating with 
Families* 

Teacher provides little or no information to 
families, or such communication is culturally 
inappropriate. Teacher makes no attempt to 
engage families in the instructional program. 

Teacher complies with school procedures 
for communicating with families and 
makes an effort to engage families in the 
instructional program.  But 
communications are not always 
appropriate to the cultures of those 
families. 
 

Teacher communicates frequently and 
successfully engages most families in the 
instructional program.  Information to 
families about individual students is 
conveyed in a culturally appropriate 
manner. 

Teacher communicates frequently and 
sensitively with individual families in a 
culturally sensitive manner, with students 
participating in the communication. Teacher 
successfully engages families in the 
instructional program; as appropriate. 

4d: Participating in a 

Professional Community 

Teacher avoids participating in the job-
embedded professional community or in 
school and district events and projects, 
relationships with colleagues are negative or 
self-serving and teacher is resistant to 
feedback from colleagues. 
 

Teacher becomes involved in the job-
embedded professional community and in 
school and district events and projects 
when specifically asked; relationships with 
colleagues are cordial.  Teacher accepts, 
with some reluctance, feedback from 
colleagues. 
 

Teacher participates actively during the in 
the job-embedded** professional 
community and maintains positive and 
productive relationships with colleagues.  
In addition, teacher welcomes feedback 
from colleagues.   

Teacher makes a substantial contribution to 
the job-embedded** professional community, 
and assumes a leadership role with colleagues.  
In addition, teacher seeks out feedback from 
colleagues. 

4e: Growing and 

Developing 

Professionally 

Teacher does not participate in professional 
development activities, even when such 
activities are clearly needed for the 
development of teaching skills.  

Teacher’s participation in job-embedded 
professional development activities is 
limited to those that are convenient or are 
required.  
 

Teacher engages in opportunities for job-
embedded professional development that 
is based on a self- assessment of need. 
 

Teacher actively pursues professional 
development opportunities, and makes a 
substantial contribution to the profession 
through such activities as action research and 
mentoring new teachers. 
 

4f: Demonstrating 

Professionalism 

Teacher has little sense of ethics and 
professionalism, and contributes to practices 
that are self-serving or harmful to students. 
Teacher fails to comply with school and 
district regulations and timelines.  

Teacher is honest and well-intentioned in 
serving students and contributing to child-
centered decisions in the school Teacher 
complies minimally with school and district 
regulations, doing just enough to “get by.” 

Teacher displays a high level of ethics and 
professionalism in interactions with both 
students and the school community, and 
complies fully with school and district 
regulations. 
 

Teacher assumes a leadership role in ensuring 
that school practices, decisions and procedures 
ensure that all the students’ interests are 
addressed.  Teacher displays the highest 
standards of ethical conduct. 
 

 
*It is understood that the support of the building administrator is essential for the teacher to be successful 

**Job-embedded means during the school day - Participation in school or district events outside of the school day will not affect the teacher’s summative rating. 
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FORM 5A: CLASSROOM TEACHER VISITATION 
(Required) 

This form is r equir ed . It should be used in conjunction with the “Post-Observation Framework Feedback Form” (Form 5B). 

 
Teacher’s Name:       Room    Date    
 
School         Subject/Grade      
 
(Place a (! ) or brief comment in the appropriate column.) 
 
I.  Instruction Strength Weakness Does Not 

Apply 
 a)  Provides written lesson plans and preparation in accordance with the 

objectives of the instructional program. 
_______ _______ _______ 

 b)  Establishes positive learning expectation standards for all students. _______ _______ _______ 
 c)  Periodically evaluates pupils’ progress and keeps up-to-date records of 

pupils’ achievements. 
_______ _______ _______ 

 d)  Applies contemporary principles of learning theory and teaching 
methodology. 

_______ _______ _______ 

 e)  Draws from the range of instruction materials available in the school. _______ _______ _______ 
 f)  Exhibits willingness to participate in the development and 

implementation of new ideas and teaching techniques. 
_______ _______ _______ 

 g)  Provides bulletin board and interest areas reflective of current student 
work. 

_______ _______ _______ 

 h) Exhibits and applies knowledge of the curriculum content related to 
subject area and instructional level. 

_______ _______ _______ 

 i)  Shows evidence of student performance and progress. 
 

_______ _______ _______ 

II. School Environment    
 a)  Establishes and maintains reasonable rules of conduct within the 

classroom consistent with the provisions of the Student Code of 
Conduct. 

_______ _______ _______ 

 b)  Maintains attendance books, lesson plan, seating chart(s) and grade 
book accurately. 

_______ _______ _______ 

 c)  Uses recommendations and suggestions form conference and special 
education staffings. 

_______ _______ _______ 

 d)  Encourages student growth in self discipline and positive self-concept. _______ _______ _______ 
 e)  Makes students aware of the teacher’s objectives and expectations. _______ _______ _______ 
 f)  Practices fairness in teacher-pupil relationships. _______ _______ _______ 
 g)  Exhibits an understanding and respect for students as individuals. 

 
_______ _______ _______ 

III. Professional and Personal Standards.    
 a)  Presents an appearance that does not adversely affect the students’ 

ability to learn. 
_______ _______ _______ 

 b)  Demonstrates proper diction and grammatical usage when addressing 
students. 

_______ _______ _______ 

 c)  Uses sound and professional judgment. 
 

_______ _______ _______ 

IV. Local School Unit Criteria    
 a)  CPS Framework for Teaching and related process (See attached).          
 b) ______________________________________________________    
 c)  ______________________________________________________    
 
COMMENTS:__________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
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