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;%)!')*3/6()1>! 36! &! =38&D)*)0! @3=*/16! 2/9)*! /9)*! (%)! )U()*.&8! 61*@&2)! /@! =/.)E!

&((&2%3.C!(/!(%)!)U()*.&8!2/*()U4!e3C&>).(6E!().0/.6!&.0!^/3.(!2&'618)6!&((&2%!(/!

=/.)6!=D!2*/663.C!(%*/1C%!(%)!0).6)!&2)8818&*!/1()*!@3=*/16!8&D)*!/@!')*3/6()1>4!

;%)! 3..)*! 8&D)*E! (%)! 2&>=31>E! 2/.(&3.6! &! .1>=)*! /@! 2)88! (D')6E! 3.28103.C!

/6()/'*/C).3(/*!2)886!&.0!/6()/=8&6(6E!&6!T)88!&6!&!*32%!9&6218&*!'8)U164!<)*3/6()&8!

2)886! &*)! 03*)2(8D! 2/..)2()0! (/! (%)! ).0/6()1>! &.0! >&**/T! 6'&2)! 93&! /=83N1)!

f/8[>&.a6! 2&.&86! (%&(! (*&9)*6)! (%)! =/.)!>&(*3U4! ;%)! ')*3/6()1>! '*/930)6! (%)!

'*)0/>3.&.(!=8//0!61''8D! (/! (%)!/1()*! (%3*0!/@! (%)!=/.D!2/*()U4!Z)').03.C!/.!

(%)! '*)9&383.C! >32*/).93*/.>).(&8! 21)6E! 3.28103.C! (%)! 3.@81).2)! /@! %/*>/.)6!

&.0! 2D(/[3.)6E! (%)6)! 2)886! *)6/*=! &.0! @/*>!=/.)! &.0! (%)*)=D! 2/.(*3=1()! (/! (%)!

6(&=383(D! &.0! 2&8816! @/*>&(3/.! 01*3.C! @*&2(1*)! %)&83.CE! '&*(3218&*8D! 3.! &.!

3>>&(1*)! 6[)8)(/.4! -.! (%)! 6[)8)(&88D! >&(1*)! &.3>&8E! (%)! 2/.(*3=1(3/.! /@! (%)!

')*3/6()1>! (/! @*&2(1*)!%)&83.C!03>3.36%)6! &6! (%)! 2&>=31>! 8&D)*! *)C*)66)6! &.0!

8/6)6! 3(! /6()/C).32! &2(393(DYJiZ*362/88E! M&*36! )(! &84! ?HH+\4! -.! /1*! @*&2(1*)!>/0)8E!

(%)! ')*3/6()1>! 36! 6(*3'')0! (/! ).61*)! (%&(! @*&2(1*)! %)&83.C! /221*6! 8&*C)8D! =D!



! +K!

).0/2%/.0*&8! %)&83.C! &6! 6)).! 3.! (%)! &018(! %1>&.E! '&*(3218&*8D! 3.! %3C%! ).)*CD!

@*&2(1*)6!T%)*)! (%)! ')*3/6()1>! 36! /@().! 6(*3'')0! &.0!>1628)! 36! 83[)8D! &!>&^/*!

2/.(*3=1(/*! /@! /6()/'*/C).3(/*6Ye31E! M2%3.0)8)*! )(! &84! ?H+H_! $%&.E! B&**D! )(! &84!

?H+?\!

!

)2<2<!E4&'-%-(-414!
!
J6(/'/*/636! 36! &! 2/>>/.! 6D6()>32! 036)&6)! 2%&*&2()*3b)0! =D! &! 6D6()>32!

3>'&3*>).(! /@! =/.)! >&66! &.0! >32*/&*2%3()2(1*)! (%&(! *)618(6! 3.! @*&C383(D!

@*&2(1*)64!J6()/'/*/636!36!0)@3.)0!3.!()*>6!/@!=/(%!=/.)!>3.)*&8!0).63(D!YIRZ\!

&.0! %36(/*D! /@! @*&2(1*)! Y$//')*! &.0! B&*9)D! ?H+?\4! ;%16! /6()/'/*/636! 36!

03&C./6)0!3@! (%)!IRZ!>)&61*)0!=D!01&8!jP*&D!&=6/*'(3/>)(*D! 36!>/*)!(%&.!?4K!

6(&.0&*0!0)93&(3/.6!=)8/T!(%)!6)UP>&(2%)0!D/1.C!&018(!>)&.4!-@!(%36!2*3()*3/.!36!

>)(! 3.! &! '&(3).(! T3(%! &! %36(/*D! /@! @*&C383(D! @*&2(1*)6E! (%)! ()*>! `)6(&=836%)0!

/6()/'/*/636a!36!16)04!

!

ID! @&*! (%)! >/6(! 2/>>/.! 2&16)! 36! /)6(*/C).P0)@323).2D! 3.! '/6(>)./'&16&8!

T/>).E!GHV!/@!T%/>!3.!(%)!T%3()!'/'18&(3/.!&*)!&@@)2()0!YO&2%.)*E!X%/68&!)(!

&84! ?H++\4! -(! 36! /.)! /@! (%)! >&^/*! C8/=&8! %)&8(%! '*/=8)>6! &.0! 36! 3.2*)&63.C! 3.!

'*)9&8).2)! 01)! (/! (%)! &C)3.C! '/'18&(3/.6E! '&*(3218&*8D! 3.! (%)! ])6()*.! ]/*804!

R32*/$;! &.&8D636! *)9)&86! >&*[)0! (*&=)218&*! (%3..3.C! /@! /6()/'/*/(32! =/.)!

2/>'&*)0! (/! ./*>&8! =/.)4! J6()/'/*/636! 36! ./T! =)83)9)0! (/! =)! &! 283.32&8!

>&.3@)6(&(3/.! /@! 3>'&3*)0! =/.)! *)>/0)83.C4! 51*(%)*>/*)E! 3>'&3*)0! =/.)!

*)>/0)83.C!%&6!&86/!=)).!@/1.0!(/!&@@)2(!(%)!2/1*6)!/@!@*&2(1*)!%)&83.C!3.!&.3>&8!

>/0)86! /@! /6()/'/*/636E! 8)&03.C! (/! '//*)*! %36(/8/C32&8E! =3/>)2%&.32&8! &.0!



! +"!

*&03/8/C32&8!>)&61*)6! /@! 1.3/.! YQ&>[1.CPR&((%&3E! S''8)D&*0! )(! &84! ?HH+_! e388E!

B)66)8.!)(!&84!?HHA_!R2$&..E!$/88)&*D!)(!&84!?HH:\4!B/T)9)*E!(%)!283.32&8!63(1&(3/.!

36!8)66!6(*&3C%(@/*T&*0!&6!0)8&D)0!@*&2(1*)!%)&83.C!3.!/6()/'/*/(32!=/.)!36!./(!&6!

*)&038D! &''&*).(! 3.! %1>&.64! Q/.)(%)8)66E! &! *)012)0! %)&83.C! 2&'&23(D! 3.! (%)!

'*)6).2)! /@! /6()/'/*/636! 2&.! =)! 3.@)**)0! @*/>! (%)! 0*&>&(32&88D! C*)&()*! @&381*)!

*&()! /@! 3>'8&.(! @3U&(3/.YI&**3/6E! I*/6(*/>! )(! &84! +FFA\4! ]%38)! (%)! )&*8D!

/221**).2)! /@! 3>'8&.(! @&381*)! >&D! =)! &((*3=1()0! (/! (%)! 3.@)*3/*! >)2%&.32&8!

'*/')*(3)6!/@!2&.2)88/16!=/.)!&.0!)&*8D!@188P8/&0P=)&*3.C!'&(()*.6!'/6(!61*C)*DE!

(%)! 8&()! /221**).2)! /@! (%)! 21(! /1(! /*! '188! (%*/1C%! '%)./>).&! 36! *)8&()0! (/!

3>'&3*)0! @*&2(1*)! %)&83.C! &.0! /9)*8/&03.C! &(! (%)! =/.)P3>'8&.(! 3.()*@&2)4!

51*(%)*>/*)E! &(! (%)! 2)8818&*! 8)9)8E! =/.)! >&**/T! 0)*39)0! 6(*/>&8! 2)886! @*/>!

/6()/'/*/(32! '&(3).(6! 6%/T! *)012)0! '*/83@)*&(3/.! &.0! /6()/C).32! '/().(3&8! 3.!

93(*/! &.0! *)&2(! 03@@)*).(8D! 3.! *)6'/.6)! (/! C*/T(%! @&2(/*6! T%).! 2/>'&*)0! (/!

%)&8(%D!2/.(*/86!YM()*2[E!X8)3.PQ18).0!)(!&84!+FF:_!O/0*3C1)bE!d&*&(!)(!&84!+FFF_!

O/0*3C1)bE!R/.()23./6! )(! &84! ?HHH\4! B).2)E! (%)! (*)&(>).(! /@! @*&C383(D! @*&2(1*)6!

*)>&3.6! &.! 1.>)(! 283.32&8! .))0! &.0! T/180! =).)@3(! @*/>! 6(*&()C3)6! (%&(! 2&.!

).%&.2)!/*!&22)8)*&()!@*&2(1*)!%)&83.C4! !



! +#!

)2>!D-,'!D1-6-@A!

)2>2)!D-,'!0'664!

I/.)! 8&*C)8D! 2/.636(6! /@! =/.D! >&(*3UE! T%32%! %&6! /*C&.32! &.0! 3./*C&.32! Y/*!

>3.)*&83b)0\! 2/>'/.).(6E! &.0!=/.)!2)8864!$)886!>&[)!1'!+HV!/@! (%)! (/(&8!=/.)!

9/81>)! &.0! &*)! 0)*39)0! @*/>! (%)! >)6).2%D>&8! &.0! %&)>&(/'/3)(32! 83.)&C)64!

R)6).2%D>&8! 6()>! 2)886! YRM$\! C39)! *36)! (/! =/.)! @/*>3.C! /6()/=8&6(6! &.0!

/6()/2D()6!T%38)!(%)!%&)>&(/'/)(32!6()>!2)886!/@!>/./2D(32! 83.)&C)!C39)!*36)!(/!

=/.)!*)6/*=3.C!/6()/28&6(64!

!

)2>2)2)!E4&'-:6$4&4!

J6()/=8&6(6! 83.)! (%)! 61*@&2)6! /@! =/.)! &.0! 6D.(%)63b)! &.0! 6)2*)()! /*C&.32! =/.)!

>&(*3U4!J6()/=8&6(6!'*/012)!)U(*&2)8818&*!>&(*3U!2/.(&3.3.C!(D')P+!2/88&C).!&.0!

/(%)*! ./.P2/88&C)./16! '*/()3.6E! 3.28103.C! /6()/2&823.E! /6()/.)2(3.! &.0!

/6()/'/.(3.E!T%32%!=)2/>)!>3.)*&83b)04!;%)!1.3N1)!6(3@@.)66!/@!=/.)!2/>'&*)0!

(/!/(%)*! (D')6!/@! (3661)6! 36!01)! (/! (%)!'*/2)66!/@!>3.)*&83b&(3/.!=D!/6()/=8&6(64!

M/81=8)! 2&8231>! &.0! '%/6'%&()! 3/.6! 2*D6(&8836)! (/! 3.6/81=8)! 2&8231>!'%/6'%&()!

T3(%3.! (%)! /*C&.32! >&(*3U! /@! =/.)4! ;%36! (D'32&88D! /221*6! +HP+K! 0&D6! &@()*! (%)!

6)2*)(3/.!/@!/*C&.32!>&(*3U4!

!

J6()/=8&6(6! &*)! 2%&*&2()*3b)0! =D! (%)! )U'*)663/.! /@! &! .1>=)*! /@! >&*[)*6E!

3.28103.C!O1.U?E!/6()/2&823.E!/6()*3UE!2/88&C).!+!&.0!&8[&83.)!'%/6'%&(&6)!YSe<\4!

;%)D!&*)!0)*39)0! @*/>!/6()/'*/C).3(/*! 2)886E!T%32%!&*)!>)6).2%D>&8! 3.!/*3C3.!

&.0!@/1.0!3.!=/.)!2&.&86E!).0/6()1>E!')*3/6()1>!&.0!>&**/T!6'&2)4!;%)D!>&D!

&86/!&*36)!@*/>!9&6218&*!')*32D()6!/*!@*/>!23*218&(3.C!2)8864!]%).!6(3>18&()0!=D!



! +:!

(%)! &''*/'*3&()! 63C.&86E! /6()/'*/C).3(/*! 2)886! >3C*&()E! '*/83@)*&()! &.0!

03@@)*).(3&()!3.(/!/6()/=8&6(64!;%)*)!&*)!21**).(8D!3.().6)!)@@/*(6!(/!)81230&()!(%)!

63C.&83.C! '&(%T&D6! (%&(! *)C18&()!RM$! &2(393(D! 3.! (*&.68&(3/.&8! =/.)! =3/8/CD4! S!

.1>=)*!/@!@&2(/*6!(%&(!6(3>18&()!/6()/C).32!03@@)*).(3&(3/.!%&9)!=)).!30).(3@3)0E!

3.28103.C! >)>=)*6! /@! (%)! (*&.6@/*>3.C! C*/T(%! @&2(/*Pk! Y;d5Pk\! 61')*@&>38DE!

>/6(! ./(&=8D! (%)! =/.)! >/*'%/C).)(32! '*/()3.6! YIR<6\E! &6! T)88! &6! 9&*3/16!

2D(/[3.)64!J1*!C*/1'!%&6!*)2).(8D!@/1.0!(%&(!(%)!'*/3.@8&>>&(/*D!2D(/[3.)6!;Q5!

&.0! -eP"! &*)! &=8)! (/! 6(3>18&()! /6()/C).32! 03@@)*).(3&(3/.! 3.! 93(*/! 3.! &! 0/6)!

0)').0).(! >&..)*Yd8&66E! $%&.! )(! &84! ?H++\4! ;%)! 2&./.32&8! ].(lkP2&().3.!

63C.&83.C!'&(%T&D!%&6!&86/!*)2).(8D!=)).!0362/9)*)0!(/!=)!&![)D!0)()*>3.&.(!/@!

(%)! @&()!/@!RM$6E! 3(6!&2(39&(3/.! 8)&03.C!(/!03@@)*).(3&(3/.! 3.(/!/6()/=8&6(6!*&(%)*!

(%&.! &03'/2D()6YI&*/.! &.0! O&T&03! ?HH#\4! ;%36! 0362/9)*D! %&6! 8)0! (/! (%)!

'*/>363.C!0)9)8/'>).(!/@!&C).(6!0)63C.)0!(/!&.(&C/.3b)!(%)!.&(1*&8! 3.%3=3(/*6!

/@!(%36!'&(%T&DE!612%!&6!&.(3P628)*/6(3.!&.0!&.(3PZ3[[/'@!&.(3=/03)6E!&.0!'*/>/()!

=/.)!@/*>&(3/.E!'&*(3218&*8D!3.!/6()/'/*/6364!

!

)2>2)2<!E4&'-0A&'4!

J6()/2D()6! >&[)! 1'! FHV! /@! &88! =/.)! 2)8864! ;%)D! &*)! ()*>3.&88D! 03@@)*).(3&()0!

/6()/=8&6(6! (%&(! &*)! 61**/1.0)0! =D! /*C&.32! >&(*3U! &.0! *)630)! 3.! 8&21.&)4!

J6()/2D()6! 2/>>1.32&()! T3(%! )&2%! /(%)*! 03*)2(8D! =D! (%)3*! 8/.C! 0).0*3(32!

'*/2)66)6!T%32%!(*&9)8!93&!2&.&832183!(%&(!(*&9)*6)!(%)!=/.)!>&(*3UE!(%16!@/*>3.C!

&.!)U().639)!2)8818&*!.)(T/*[!T3(%3.!=/.)4!

!



! +F!

J6()/2D()6!>&3.(&3.!(%)!=/.D!>&(*3U!&.0!>)03&()!2&8231>!%/>)/6(&636!&.0!2&.!

=)! 3.012)0! (/! *)6/*=! =/.)! 03*)2(8D! =D! '&*&(%D*/30! %/*>/.)! Y<;B\E! &8(%/1C%!

'&*&0/U32&88DE! 3.()*>3(().(! <;B! 6(3>18&()6! =/.)! @/*>&(3/.4! ;%)D! &86/! )U'*)66!

9&*3/16!@&2(/*6!(%&(!*)C18&()!'%/6'%&()!>)(&=/836>E!61CC)6(3.C!&!*/8)!3.!>&(*3U!

>3.)*&83b&(3/.4!W.3N1)8DE!(%)D!)U'*)66!&.0!6)2*)()!&!6/81=8)!C8D2/'*/()3.!.&>)0!

628)*/6(3.E!T%32%! 3.%3=3(6! /6()/=8&6(!03@@)*).(3&(3/.! &.0!=/.)! @/*>&(3/.! Y<//8)E!

9&.! I)b//3^).! )(! &84! ?HHK\4! ;%16E! /6()/2D()6! @/*>! &!>)2%&./6).6/*D! .)(T/*[!

&.0! @1.2(3/.! 83[)!&.!).0/2*3.)!/*C&.4!;%)D!*)6'/.0! (/!>)2%&.32&8! 8/&03.C!&.0!

1.8/&03.C! &6! T)88! &6! (/! %/*>/.)6! 3.28103.C! <;B! &.0! '&*&(%D*/30! %/*>/.)P

*)8&()0! '*/()3.E! &.0! &@@)2(! 036(&.(! /*C&.6! 612%! &6! (%)! [30.)D4! ;%16E! /6()/2D()6!

3.()C*&()! %/*>/.&8! &.0! C*/T(%! @&2(/*! 63C.&83.C! T3(%! >)2%&.32&8! 63C.&86! (/!

/*2%)6(*&()!=/.)! *)>/0)83.C!=D! 6).03.C! 63C.&86! (/!/6()/=8&6(6!&.0!/6()/28&6(6E!

(%)*)=D!*)C18&(3.C!=/.)!>&66!3.!(%)!'/6(.&(&8!6[)8)(/.!YI/.)T&80!?H++\4!

!

)2>2)2>!E4&'-06$4&4!

J6()/28&6(6! &*)! C3&.(!>18(3.128)&()0! 2)886!T%/6)! '*3>&*D! @1.2(3/.! 36! (/! *)6/*=!

=/.)!>&(*3U4!;%)D!&*)!@/1.0!3.!6%&88/T!0)'*)663/.6E!2&88)0!B/T6%3'!8&21.&)E!/.!

=/.)! 61*@&2)6! &6!T)88! &6!0))'! *)6/*'(3/.! 2&93(3)6! &.0! 21((3.C! 2/.)6E!T%32%! &*)!

>32*/62/'32! 6(*12(1*)6! (%&(! &*)! '&*(3218&*8D! '*/>3.).(! 01*3.C! @*&2(1*)! *)'&3*4!

;%)D! %&9)! &! >/(38)! 2D(/6[)8)(/.! &.0! )U'*)66! &0%)63/.! >/8)218)6E! 3.28103.C!

3.()C*3.6E! T%32%! ).&=8)! (%)>! (/! &((&2%! (/! =/.)! >&(*3U4! ;%)! 2/.(&2(! 61*@&2)!

*)6)>=8)6!&!=*16%!=/*0)*E!T%32%!>&U3>3b)6! 61*@&2)!&*)&!&.0!2*)&()6!&! 6)&83.C!

b/.)E! (%16! '*/9303.C! &! %3C%8D! ).*32%)0! &23032! >32*/).93*/.>).(! (/! *)6/*=!

>3.)*&83b)0! >&(*3U! Y;&*(*&()PO)636(&.(! S230! <%/6'%&(&6)\4! $&(%)'63.! XE! &!



! ?H!

2D6()3.)! '*/()3.&6)E! 0)C*&0)6! 2/88&C).! &.0! =*)&[6! 0/T.! =/.)4! ;%16E! (%)!

3./*C&.32!2/>'/.).(!/@!=/.)!36!*)>/9)0!01*3.C!=/.)!*)>/0)883.C!&.0!%/8)P83[)!

8&21.&)!&'')&*4!!

!

J6()/28&6(6! &*)! '&*(3218&*8D! 3>'/*(&.(! 3.! (%)! 8&()*! 6(&C)6! /@! @*&2(1*)!%)&83.C! 3.!

=/.)! *)>/0)83.C4! <&(3).(6! T3(%! 0)@)2(39)! 2&(%)'63.! X! &2(393(D! 61@@)*! @*/>!

'D2./0D6/6(/636E! &! *&*)!036)&6)!2%&*&2()*3b)0!=D!/6()/628)*/636! Yd)8=E!M%3!)(!&84!

+FF"\4! ! J6()/28&6(! &2(393(D! 36! 3.@81).2)0! =D! &! .1>=)*! /@! @&2(/*6E! 3.28103.C!

*)2)'(/*! &2(39&(/*! /@! Q5PmI! 83C&.0! YOSQXe\E! /6()/'*/()C)*3.E! -eP+E! -eP"E!

>&2*/'%&C)!2/8/.DP6(3>18&(3.C!@&2(/*!YRP$M5\E!<;BE!+E?KP03%3%D0*/UD93(&>3.!Z!

&.0! 2&823(/.3.4! B3C%! 8)9)86! /@! ;Q5! %&9)! =)).! 0)>/.6(*&()0! (/! 6(3>18&()! =/.)!

*)6/*'(3/.! &.0! &22/1.(6! @/*! (%)! =/.)! *)6/*'(3/.! 6)).! 3.! *%)1>&(/30! &*(%*3(36!

YZ3>3(*/18&6E!Q3[&6!)(!&84!?H+A\4!!

!

J6()/28&6(6! /*3C3.&()! @*/>! %&)>/'/3)(32! 6()>! 2)886! &.0! &*)! 28/6)8D! *)8&()0! (/!

>/./2D()6! &.0! >&2*/'%&C)6E! T%32%! 2&.! &86/! 6)*9)! &6! /6()/28&6(! '*)21*6/*64!

Z3@@)*).(3&(3/.! @*/>!/6()/28&6(!'*)21*6/*! (/!&2(39&()!>18(3.128)&()0!/6()/28&6(6!

36!0)').0).(!/.!OSQXeE!&!>)>=)*!/@!(%)!;Q5!@&>38DE!&.0!(%)!')*>36639)!*/8)!/@!

>&2*/'%&C)P2/8/.DP6(3>18&(3.C! @&2(/*! YRP$M5\4! OSQXe! 36! %3C%8D! )U'*)66)0! /.!

/6()/=8&6(6E! =/.)!>&**/T! 6(*/>&8! 2)886! &.0! ;! &.0! I! 8D>'%/2D()64! J6()/28&6(6!

)U'*)66!3(6!*)2)'(/*!OSQX!/.!(%)!2)88!>)>=*&.)4!OSQXelOSQX!83C&(3/.!3.012)6!

(%)! 03@@)*).(3&(3/.E! '*/83@)*&(3/.E! >18(3.128)&(3/.E! &2(39&(3/.! &.0! 61*939&8! /@!
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!
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@/*>3.C!(%)!%&*0!2&88164!

!
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I/.)!*)>/0)83.C!/221*6!(%*/1C%/1(!83@)4!B/T)9)*E!3(!36!'&*(3218&*8D!'*/>3.).(!&(!

*)C3/.6!(%&(!*)N13*)!*)'&3*E!3.28103.C!&(!@*&2(1*)!63()64!-(!=)C3.6!(D'32&88D!6)9)*&8!

T))[6! @/88/T3.C! 3.^1*D!&.0!>&D! (&[)!6)9)*&8!D)&*6! (/!&2%3)9)!&!=/.)!6(*12(1*)!

(%&(! 36! 63>38&*! (/! (%)! /*3C3.&84! ;%)! /6()/2D(32! .)(T/*[! 36! =)83)9)0! (/! =)!

*)6'/.63=8)!@/*!6).63.C!6(*12(1*&8!0&>&C)!&.0!2//*03.&(3.C!(%)!=/.)!*)>/0)83.C!

'*/2)664!!

!

;%)! T/9).! =/.)! 36! 6(*12(1*&88D! T)&[! &.0! 36! *)6/*=)0! =D! /6()/=8&6(64! ;%)!

/6()/=8&6(6! 0)'/63(! /6()/30E! T%32%! =)2/>)6! >3.)*&83b)0! &.0! @/*>! 6(*/.C)*!
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! AH!

*)>/0)8)0!3.!612%!&6!T&D!&6!(/!&22/>>/0&()!6(*)66)6!'8&2)0!1'/.!(%)>4!I/.)!36!

*)3.@/*2)0! &(! 63()6! /@! 6(*)66E! 3.28103.C! &2*/66! (%)! @*&2(1*)! 63()E! =1(! 1.0)*C/)6!

*)6/*'(3/.!T%)*)!3(!0/)6!./(!)U')*3).2)!6(*)664!

! !



! A+!

)2J!G&($&'@1'4!&-!',#$,0'!=($0&/('!#'$61,@!

)2J2)!"/((',&6A!$%%(-7'.!:1-6-@10$6!&('$&;',&4!
!
$1**).(8D!=/.)!>/*'%/C).)(32!'*/()3.6!YIR<6\!&*)!(%)!/.8D!283.32&88D!&''*/9)0!

&C).(6! (/! ).%&.2)! =/.)! @/*>&(3/.! &.0! *)'&3*4! O)2/>=3.&.(! %1>&.! IR<P?! 36!

&''*/9)0!@/*!(*)&(>).(!/@!6'3.&8!@163/.6!&.0!IR<P#!@/*!(*)&(>).(!/@!./.P1.3/.!

/@! 8/.CP=/.)! @*&2(1*)6! 6)2/.0&*D! (/! (*&1>&4! B/T)9)*E! IR<6! %&9)! ./(! =)).!

&''*/9)0! (/! ).%&.2)! %)&83.C! /@! @*&C383(D! @*&2(1*)6! YX&.&[&*36E! <)(6&(/036! )(! &84!

?HHF\4!-.0))0E!(%)*)!36!21**).(8D!./!&''*/9)0!(%)*&'D!@/*!&22)8)*&(3.C!%)&83.C!/@!

@*&C383(D!@*&2(1*)64!

!

IR<6!&*)!&!C*/1'!/@! 6)2*)()0!63C.&83.C!'*/()3.6!=)8/.C3.C! (/! (%)! (*&.6@/*>3.C!

C*/T(%! @&2(/*Pk!61')*@&>38D! Y]/b.)DE!O/6).!)(!&84!+F::\4!;%)D!T)*)!/*3C3.&88D!

30).(3@3)0!=D! (%)3*!&=383(D! (/! 3.012)!)2(/'32!=/.)! @/*>&(3/.! YW*36(!+F"K\4!IR<6!

&*)! 2*3(32&8! 3.! 6[)8)(&8! 0)9)8/'>).(E! '/6(.&(&8! C*/T(%! &.0! @*&2(1*)! %)&83.C!

YB/C&.! +FF"_! n%&.C! &.0! I*&08)D! +FF"\4! IR<! 63C.&83.C! 36! 3.3(3&()0! =D! IR<!

=3.03.C!(/!(D')!+!&.0!(D')!?!6)*3.)l(%*)/.3.)![3.&6)!*)2)'(/*64!;%36!8)&06!(/!(%)!

@/*>&(3/.!/@!&!%)()*/03>)*32!*)2)'(/*!2/>'8)U!&.0!'%/6'%/*D8&(3/.!/@!(%)!(D')!

+!*)2)'(/*E!&2(39&(3.C!63C.&83.C!2&62&0)6!(%&(!'*)0/>3.&.(8D!3.9/89)!MRSZ6!&.0!

*)618(3.C!3.!(%)!(*&.62*3'(3/.!/@!IR<!*)6'/.639)!C).)6!Y]1E!M%3!)(!&84!?HH#\4!J9)*!

?H!036(3.2(!IR<!36/@/*>6!%&9)!=)).!0362/9)*)0!/@!T%32%!(%*))E!IR<P?E!PG!&.0!P#!

&*)!&66/23&()0!T3(%!@*&2(1*)!%)&83.C4!->>1./%36(/8/C32&8!6(103)6!6%/T!(%&(!(%)6)!

36/@/*>6! &*)! )U'*)66)0! =D! /6()/=8&6(6! &.0! 2%/.0*/2D()6! 3.! *&(! &.0! %1>&.!

@*&2(1*)! 2&8816)6! YX/>&(61! &.0! ]&*0).! ?H+H\4! ;%)D! &*)! &86/! 2*3(32&8! 3.! (%)!

03@@)*).(3&(3/.! /@! RM$6! 3.(/! =/.)! @/*>3.C! /6()/=8&6(64! -.! '&*(3218&*E! IR<?! 36!



! A?!

2*3(32&8! 3.!6[)8)(&8!0)9)8/'>).(E! 3.28103.C!2&*(38&C)!&.0!=/.)!@/*>&(3/.!YB/C&.!

+FF"\4!Z1*3.C!(%)!)&*8D!6(&C)6!/@!)>=*D/C).)636E!IR<P?!36!)U'*)66)0!3.!6')23@32!

&*)&6!/@!83>=!=106!(/!@/*>!'*)2%/.0*/C).32!2/.0).6&(3/.6!&.0!3(!8&()*!'*/>/()6!

2)8818&*!03@@)*).(3&(3/.! 3.(/! 2%/.0*/2D()6! Y<3b)(()!&.0!Q36T&.0)*!?HHH\4! -.! (%)!

'/6(.&(&8! &.3>&8E! IR<P?! 36! )U'*)66)0! &.0! *)C18&()6! 2)8818&*! 03@@)*).(3&(3/.E!

'*/83@)*&(3/.! &.0!>&(*3U! '*/012(3/.! 01*3.C! =/.)! %)&83.C! YI/6(*/>E! e&.)! )(! &84!

+FFK_!M3E!h3.!)(!&84!+FF#\4!e3>=!(&*C)()0!0)8)(3/.!/@!IR<P?!*)618()0!3.!&=*/C&(3/.!

/@!@*&2(1*)!%)&83.C!Y;61^3E!$/U!)(!&84!?HH:\!=1(!63>38&*8D!(&*C)()0!0)8)(3/.!/@!IR<P

G!030!./(!&@@)2(!@*&2(1*)!%)&83.C!Y;61^3E!$/U!)(!&84!?HH:\4!

!

S8(%/1C%! &003(3/.! /@! )U/C)./16! IR<6! *)618(6! 3.! 3>'*/9)0! %)&83.C! 3.! &.3>&8!

>/0)86E! 283.32&8! (*3&86! /@! IR<6! @/*! (3=3&8! ./.P1.3/.! Y5*3)08&).0)*E! <)**D! )(! &84!

?HH+\!&.0!@*&2(1*)!%)&83.C!Yd/9).0)*E!$63>>&!)(!&84!?HH?\!%&9)!@&38)0!(/!&2%3)9)!

(%)! )@@32&2D! &.(323'&()0! Ye&.)! ?HH+_! e3)=)*>&.E! Z&8136[3! )(! &84! ?HH?_! d&**36/.E!

M%)>38(! )(! &84! ?H+H\4! ;%36! 36! 83[)8D! =)2&16)! &! 63.C8)! 61'*&'%D63/8/C32&8! 0/6)! /@!

IR<E! T%32%! %&6! &! 6%/*(! %&8@! 83@)E! 36! 1.83[)8D! (/! 3.012)! (%)! 2/>'8)U! '&(()*.! /@!

C*/T(%!@&2(/*!&.0!2D(/[3.)!'*/012(3/.!*)N13*)0!@/*!/'(3>&8!@*&2(1*)!*)'&3*4!;%)!

6122)66! /@!IR<! 3.!'*)283.32&8!>/0)86! (/! ).%&.2)! ).0/2%/.0*&8! %)&83.C!161&88D!

*)N13*)6! %3C%! &.0! 616(&3.)0! 8)9)86! 163.C! &0)./93*&8! (*&.6012(3/.! YX&.&[&*36E!

<)(6&(/036!)(!&84!?HHF\4!B/T)9)*E!()2%.3N1)6!(/!)U'&.0!&1(/8/C/16!RM$6!)U!939/E!

3.28103.C! (%/6)! (*&.6012)0! (/! /9)*)U'*)66! IR<6E! @&2)! 63C.3@32&.(! (*&.68&(3/.&8!

%1*08)6! &.0! 2/6(! 3>'832&(3/.64! M(*&()C3)6! T%)*)=D! &! 0*1C! 36! 0)839)*)0! &(! (%)!

@*&2(1*)! 63()! (/! '*/>/()! (%)! *)2*13(>).(! /@! ).0/C)./16! 6()>! 2)886! &.0! (%)3*!

/6()/C).32!03@@)*).(3&(3/.!T/180!/9)*2/>)!(%)6)!'*/=8)>64!!



! AA!

)2J2<!8#'($%'/&10!4&($&'@1'4!&-!%(-;-&'!:-,'!=-(;$&1-,!
!

51*(%)*!1.0)*6(&.03.C!/@! (%)! @*&2(1*)!%)&83.C!'*/2)66!T388! 2/.(3.1)! (/! 30).(3@D!

'/().(3&8!(%)*&')1(32!(&*C)(6!&.0!).&=8)!0)9)8/'>).(!/@!(*)&(>).(6!(/!'*/>/()!

=/.)! %)&83.C4! ;%)! '*/>/(3/.! /@! .)T! =/.)! @/*>&(3/.! T/180! =)! =).)@323&8! 3.!

@*&2(1*)! %)&83.C! &6! T)88! &6! 2/.03(3/.6! 2%&*&2()*3b)0! =D! =/.)! 8/66E! 612%! &6!

/6()/'/*/6364!;%)!8&()6(!2/.2)'(6!/@!=/.)!*)>/0)83.C!'*/930)!&!*&(3/.&8!=&636!@/*!

(%)! 0)9)8/'>).(! /@! >)2%&.36>P=&6)0! (%)*&'3)64! ;%16E! (%)! =/.)! *)>/0)83.C!

2/>'&*(>).(!YIO$\!&.0!)81230&(3/.!/@!(%)!@&2(/*6!3.9/89)0!3.!(%)!(3C%(8D!2/1'8)0!

2*/66!(&8[!=)(T)).!/6()/=8&6(6!&.0!/6()/28&6(6E!&6!T)88!&6!(%)!63C.&83.C!'&(%T&D6!

(%&(!'*/>/()!/6()/=8&6(!03@@)*).(3&(3/.!T388!*)9)&8!93&=8)!(%)*&')1(32!(&*C)(64!;%)!

21**).(!(%)/*)(32&8!2/.2)'(!0)62*3=)6!&!2/1'8)0!*)8&(3/.6%3'!=)(T)).!/6()/28&6(6!

&.0! /6()/=8&6(6! (%&(! *)N13*)6! =303*)2(3/.&8! 2/>>1.32&(3/.4! $8&6632! &.(3P

*)6/*'(39)6! &*)! (%/1C%(! (/! *)012)! /6()/28&6(! 93&=383(DE! (%16! 61''*)663.C!

/6()/28&6(32! 63C.&83.CE! T%32%! 18(3>&()8DE! 3.! (1*.E! 61''*)66)6! /6()/=8&6(! =/.)!

@/*>&(3/.4!;%)!0)9)8/'>).(!/@!0*1C6!(%&(!2&.!3.%3=3(!/6()/28&6(!&2(393(D!T3(%/1(!

2/>'*/>363.C! (%)3*! 93&=383(D! /@@)*6! &.! &8()*.&(39)! 6(*&()CD! T%32%! >&3.(&3.6!

'%D63/8/C32&8! 2/>>1.32&(3/.!=)(T)).! (%)! (T/! 2)88! (D')6! &.0! *)618(6! 3.! /9)*&88!

=/.)!@/*>&(3/.4!

!
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!
;%)!2/.2)'(!/@!/6()/28&6(P/6()/=8&6(!2/1'83.C!T&6!@3*6(!'*/'/6)0!3.!+F:+4!W63.C!

/*C&.!218(1*)!/@!2%32[).!(3=3&)E!3(!T&6!/=6)*9)0!(%&(!'&*&(%D*/30!%/*>/.)!Y<;B\!

6(3>18&()0! (%)! *)8)&6)! /@! &! 6/81=8)! @&2(/*! (%&(! 3.012)0! =/.)! @/*>&(3/.! 3.!

*)6'/.6)! (/! &.! &21()! 3.2*)&6)! 3.! *)6/*'(3/.! YB/T&*0E! I/(()>388)*! )(! &84! +F:+\4!



! AG!

Q1>)*/16!2/1'83.C!@&2(/*6!%&9)!63.2)!=)).!30).(3@3)0!=1(!(%)3*!6/1*2)6!&.0!%/T!
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!

S!.1>=)*!/@! [)D!>/8)218)6! 2//*03.&()! &2(393(3)6!/@! /6()/=8&6(6! &.0!/6()/28&6(6!

01*3.C! =/.)! *)>/0)83.C4! ;%)! *)6/*'(39)! '%&6)E!T%32%! 8&6(6! &''*/U3>&()8D! /.)!

>/.(%! 3.! %1>&.6! YL*3[6).! +F:"\E! 3.9/89)6! (%)! &2(39&(3/.! /@! '*)P/6()/28&6(6E!

0)*39)0!@*/>!%&)>&(/'/3)(32!6()>!2)886E!&(!*)6(3.C!=/.)!61*@&2)6!(/!03@@)*).(3&()!

3.(/! >&(1*)! /6()/28&6(64! ;%)! *)6/*'(39)! &2(393(D! /@! /6()/28&6(6! 36! *)C18&()0! =D!

8/2&8!/6()/=8&6(32!2)886!T%32%!)U'*)66!OSQXPe!YL*3[6).E!LC%=&83P5&(/1*)2%3!)(!&84!

?HH#\4! ;%16E! OSQXPe! &2(39&()! OSQX! /.! '*)P/6()/28&6(32! 2)886! (/! '*/>/()!

/6()/28&6(32! '*/83@)*&(3/.E! 03@@)*).(3&(3/.! &.0! *)6/*'(39)! &2(393(DE! &.0! '*)9).(!

(%)3*! &'/'(/6364! Z1*3.C! *)6/*'(3/.E! &! .1>=)*! /@! '1(&(39)! 2/1'83.C! @&2(/*6! &*)!

'*/012)0!=D!/6()/28&6(6!/*!*)8)&6)0!@*/>!(%)!>&(*3UE! 3.28103.C!;d5PkE!&2(393.!S!

/*!$&?p!(/!&2(39&()!/6()/=8&6(6!T%32%!&*)!0)*39)0!@*/>!RM$6!Ye/*).b/E!B/*/T3(b!

)(! &84! ?HH:_!O&CC&((! &.0!<&*(*30C)!?H+H\4! ;%)!03@@)*).(3&(3/.E! '*/83@)*&(3/.! &.0!

@1.2(3/.! /@! /6()/=8&6(6! &*)! *)C18&()0! =D! &! .1>=)*! /@! (*&.62*3'(3/.! @&2(/*6!

3.28103.C! O1.U?E! /6()*3U! &.0! (%)! ].(lkP2&().3.! 63C.&83.C! '&(%T&D4! ;%)!

/6()/=8&6(6!@/*>!/6()/30!(%&(!>3.)*&83b)6!&@()*!+HPGH!0&D64!S''*/U3>&()8D!+HV!

/@! (%)6)! 2)886! 1.0)*C/! ()*>3.&8! 03@@)*).(3&(3/.! &.0!=)2/>)!/6()/2D()6! YX%/68&E!

])6().0/*@! )(! &84! ?HH:_! O&CC&((! &.0! <&*(*30C)! ?H+H\4! I/.)! @/*>&(3/.! (&[)6! &!

')*3/0!/@!?PG!>/.(%6!01*3.C!T%32%!/6()/=8&6(6!&*)!2/.9)*()0!(/!@8&(! 83.3.C!2)886!

YL*3[6).!+F:"\4!;%)!&>/1.(!/@!=/.)!@/*>&(3/.!=&8&.2)6!(%)!=/.)!*)6/*'(3/.!3.!&!

%)&8(%D! D/1.C! &018(! (/! >&3.(&3.! =/.)! >&66! YL*3[6).! +F:"\4! ;%)! 6).6/*D!

>)2%&.36>!(%&(!*)C18&()6!(%)!&>/1.(!/@!=/.)!@/*>)0!3.!&!=/.)!6(*12(1*&8!1.3(!

YIMW\! 36! (%/1C%(! (/!=)! *)C18&()0!=D! 628)*/6(3.E! &.! ).0/C)./16!].(! &.(&C/.36(4!



! AK!

M28)*/6(3.! 36! *)8)&6)0! =D! .)3C%=/1*3.C! /6()/2D()6! &.0! '*/930)6! &! .)C&(39)!

@))0=&2[!>)2%&.36>!(/!'*)9).(!/9)*@3883.C!/@!(%)!IMW!Y9&.!I)b//3^).E!O/)8).!)(!

&84!?HHG_!<//8)E!9&.!I)b//3^).!)(!&84!?HHK\4!

!

%&(&'&'!)*+#,-./0-1+#2.!3$.*+/!

S! .1>=)*! /@! &.(3P*)6/*'(39)! &.0! &.&=/832! 0*1C6! %&9)! =)).! 0)9)8/')0! &C&3.6(!

/6()/'/*/636!=1(!%&9)!./(!D)(!=)).! @/1.0! (/!=)!)@@)2(39)! 3.!).%&.23.C! @*&2(1*)!

%)&83.C4! R/6(! /@! (%)6)! &C).(6! &3>! (/! 3.2*)&6)! =/.)! >&66! =D! 1.2/1'83.C! =/.)!

*)6/*'(3/.!&.0!@/*>&(3/.!/@!(%)!*)>/0)83.C!'*/2)664!B/T)9)*E!(%)3*!16)!&*)!&86/!

83>3()0!=D!3.(/8)*&=8)!&09)*6)!)@@)2(6!3.!&!61=6)(!/@!'&(3).(6!/*!3.2*)&6)0!*36[!/@!

*&*)! =1(! 6)*3/16! 2/>'832&(3/.6! 3.28103.C! C&6(*/3.()6(3.&8! 3.(/8)*&.2)! &.0!

/6()/.)2*/636!/@!(%)!^&T!YR/6)[380)E!;/**3.C!)(!&84!?H++\4!

!

;%)! 21**).(! 5ZSP&''*/9)0! 0*1C6! (%&(! &*)! &9&38&=8)! @/*! (%)! '*)9).(3/.! &.0!

(*)&(>).(! /@! /6()/'/*/636! 3.2810)! =36'%/6'%/.&()6E! 2&823(/.3.! &.0! 6)8)2(39)!

/)6(*/C).! *)2)'(/*! >/018&(/*6! YMLORM\4! ;%)6)! 3.%3=3(! =/.)! *)6/*'(3/.! =D!

/6()/28&6(6!&.0!%&9)!=)).!6%/T.!(/!)@@)2(39)8D!*)012)!(%)!*36[!/@!9)*()=*&8E!./.P

9)*()=*&8! &.0!%3'! @*&2(1*)6! YO&2%.)*E!X%/68&!)(! &84!?H++\4!B/T)9)*E! (%)6)!%&9)!

./(!=)).!&''*/9)0!@/*!).%&.2)>).(!/@!@*&2(1*)!%)&83.C4!

!

ID! @&*! (%)! 8&*C)6(! 28&66! 36! (%)! =36'%/6'%/.&()6E! T%32%! %&9)! &! %3C%! &@@3.3(D! @/*!

=/.)! &.0! &! 8/.C! 6&@)(D! *)2/*04! I36'%/6'%/.&()6! &*)! 6(*12(1*&8! &.&8/C1)6! /@!

'D*/'%/6'%&()E! &! .&(1*&88D! /221**3.C! =/.)! *)6/*'(3/.! 3.%3=3(/*4! ;%)D! 3.%3=3(!

/6()/28&6(! *)6/*'(3/.! &.0! &((&2%! 6(*/.C8D! (/! %D0*/UD&'&(3()! =3.03.C! 63()6! /.!



! A"!

=/.D! 61*@&2)6E! )6')23&88D! (%/6)! 1.0)*C/3.C! &2(39)! *)6/*'(3/.4! ;%16! =/.)!

3>'*)C.&()6!T3(%!=36'%/6'%/.&()64!Z1*3.C!*)6/*'(3/.E!=36'%/6'%/.&()6!3>'&3*6!

/6()/28&6(! @/*>&(3/.! /@! *1@@8)0! =/*0)*! &.0! '*/012(3/.! /@! '*/(/.6! &.0! 3>'&3*6!

/6()/28&6(32! 0)9)8/'>).(! &.0! *)2*13(>).(! T%38)! '*/>/(3.C! /6()/28&6(!

&'/'(/636(Sato, Grasser et al. 1991; Hughes, Wright et al. 1995; Rodan and Fleisch 

1996; Colucci, Minielli et al. 1998). I36'%/6'%/.&()6!%&9)! (%)! &09&.(&C)!/@! 8/T!

2/6(! &.0! )@@)2(39).)66! /9)*! &! *&.C)! /@! /6()/'/*/636! 61=(D')6E! 3.28103.C!

'/6(>)./'&16&8E! >&8)! &.0! 6()*/30P3.012)0! /6()/'/*/636E! &6! T)88! &6! <&C)(a6!

036)&6)4!B/T)9)*E!(%)3*!)@@)2(39).)66!36!83>3()0!(/!(%)!'*)9).(3/.!/@!@1*(%)*!=/.)!

8/66!&.0!0/!./(!6(3>18&()!.)T!=/.)!@/*>&(3/.4!!!

!

)2J2<2>!9$($&#A(-1.!?-(;-,'!

;%)!/.8D!0*1C!&9&38&=8)!(%&(!0)>/.6(*&()6!&.!&.&=/832!)@@)2(!/.!(%)!6[)8)(/.! 36!

'&*&(%D*/30!%/*>/.)!Y<;B\4!-(!36!)3(%)*!C39).!&6!(%)!@188P8).C(%!')'(30)!Y<;B!+P

:G\! /*! 3(6! QP()*>3.&8! @*&C>).(E! ()*3'&*&(30)! Y<;B! +PAG\4! ;%)6)!>16(! =)! C39).!

3.()*>3(().(8D!&6!2/.(3.1/16!&0>3.36(*&(3/.!8)&06!(/!=/.)!*)6/*'(3/.4!B/T)9)*E!

3(6!16)!36! 83>3()0!01)!(/!2/.2)*.6!&=/1(!(%)!0)9)8/'>).(!/@!/6()/6&*2/>&6!&.0!

630)!)@@)2(6E!T%32%! 3.2810)!%D')*2&82&)>3&!&.0!%D')*2&8231*3&4!B).2)E! 3(6!16)! 36!

83>3()0!(/!+:!>/.(%6!3.!L1*/')!&.0!?G!>/.(%6!3.!(%)!WMS4!

!

<;B! 36!&''*/9)0! @/*! (%)! (*)&(>).(!/@!/6()/'/*/636! !=1(!2&.!/.8D!=)!'*)62*3=)0!

@/*!+:!7!?G!>/.(%6!&.0!36!./(!&''*/9)0!(/!).%&.2)!*)'&3*!/@!@*&C383(D!@*&2(1*)64!

]%38)! &.! )U2)66! /@! <;BE! @/*! )U&>'8)! 3.! 6)9)*)! %D')*'&*&(%D*/3036>! /*!

2/.(3.1/16!<;B!(*)&(>).(E!8)&06!(/!=/.)!8/66!Yq3.E!q31!)(!&84!?HHA\E!T%).!C39).!



! A#!

3.()*>3(().(8DE!3(!8)&06!(/!.)T!=/.)!@/*>&(3/.!&.0!C&3.!/@!=/.)!>&66!3.!%1>&.6!

Yq3.E!q31!)(!&84!?HHA\4!B/T)9)*E!(%)!'*)236)!>)2%.&.36>!=D!T%32%!<;B!)U)*(6!3(6!

&.&=/832!)@@)2(6!/.!=/.)!*)>&3.!)81639)4!$1**).(!)930).2)!61CC)6(!(%&(!3(!&@@)2(6!

>18(3'8)! '&(%T&D6! (/! '*/>/()! =/.)! @/*>&(3/.4! R32*/&**&D! &.&8D6)6! /@! */0).(!

=/.)6! (*)&()0!T3(%!<;B! 6%/T! (%&(! &*/1.0!+HHH! C).)6! &*)!>/018&()0!=D!<;BE!

3.28103.C! C).)6! 3.9/89)0! 3.! ].(! 63C.&83.C! Y].(G! &.0! M@*'G\E! (*&.62*3'(3/.!

@&2(/*6! Y2SR<! *)6'/.639)! )8)>).(! >/018&(/*\E! C*/T(%! @&2(/*6! Y&>'%3*)C183.\!

&.0!2%)>/[3.)6!Y$$e?\4!

!

<;B!(*)&(>).(!%&6!=)).!'*/>363.C!3.!*/0).(6E!3.28103.C!D/1.CE!&C)0E!3.(&2(!&.0!

/9&*3)2(/>3b)0!*&(6E!8)&03.C!(/!3>'*/9)0!=/.)!*)C).)*&(3/.!&.0!@*&2(1*)!*)'&3*!

YX3>!&.0!h&%.C!+FFF_!I&*.)6E!X&[&*!)(!&84!?HH:_!]&*0).E!X/>&(61!)(!&84!?HHF\4!

M3>38&*! 6(103)6! 163.C! /(%)*! 6')23)6E! 3.28103.C! >32)E! *&==3(6! &.0! >/.[)D6! &86/!

6%/T)0! (%&(! 3.()*>3(().(! <;B! (*)&(>).(! 3>'*/9)6! =/.)! *)C).)*&(3/.! YI&*.)6E!

X&[&*!)(!&84!?HH:\4!B/T)9)*E!(%)!16)!/@!<;B!0/6)6!*)N13*)0!C*)&(8D!)U2))0)0!(%)!

&''*/9)0! 283.32&8! 0/6&C)! YX/>&(61E! I*1.)! )(! &84! ?HHF\4! ;%)*)! %&6! =)).! /.)!

'*/6')2(39)! *&.0/>3b)0! 0/1=8)P=83.0! 283.32&8! (*3&8! /@! <;BY+PAG\! (/! &22)8)*&()!

@*&2(1*)! %)&83.C! YS6').=)*CE! d).&.(! )(! &84! ?H+H\4! +H?! '/6(>)./'&16&8!T/>).!

T3(%! $/88)6! @*&2(1*)6! *)2)39)0! '8&2)=/E! ?H! rC! <;BY+PAG\! /*! GH! rC! <;BY+PAG\!

0&38D!@/*!:!T))[64!S8(%/1C%!3(!@&38)0!(/!'*/9)!(%)!'*3>&*D!%D'/(%)636!(%&(!GH!rC!

0/6)! T/180! *)012)! (3>)! (/! %)&83.C! 2/>'&*)0! (/! '8&2)=/E! &! 63C.3@32&.(!

3>'*/9)>).(!T&6! *)'/*()0! @/*! (%)! ?H! rC! 0/6)4! B/T)9)*E! (%)! &1(%/*6! &0936)0!

(%&(! (%36! /=6)*9&(3/.! 6%/180! =)! 3.()*'*)()0! T3(%! 2&1(3/.! &6! (%)! (*3&8! %&0! &!

.1>=)*!/@!83>3(&(3/.6E!3.28103.C!(%)!'*3>&*D!*&03/8/C32&8!/1(2/>)!>)&61*)!&.0!

8&*C)!9&*3&(3/.!3.!@*&2(1*)!6)9)*3(DE!T%32%!83>3()0!(%)!'/T)*!/@!(%)!6(10D4!



! A:!

!

%&(&'&4!53-$.+#*$!6*+78,93+.*#*!/#$*3:#*$!13+;<3=!

;%)!].(lkP2&().3.! 63C.&83.C! '&(%T&D! 36! &! 1=3N13(/16! 6D6()>! @/*! 3.()*2)8818&*!

2/>>1.32&(3/.E! '8&D3.C! [)D! */8)6! 3.! 0)9)8/'>).(! &.0! %/>)/6(&(32! *).)T&8! /@!

>&.D! (3661)6E! 3.28103.C! =/.)4! ].(6! &*)! 6)2*)()0! 6/81=8)! C8D2/'*/()3.6! (%&(!

6(3>18&()! &! .1>=)*! /@! 63C.&83.C! '&(%T&D6! =D! =3.03.C! &! *)2)'(/*! 2/>'8)U! (%&(!

2/.636(6! /@! eZe! *)2)'(/*P*)8&()0! '*/()3.! YeO<\! &.0! 2/P*)2)'(/*6E! 3.28103.C!

>)>=)*6! /@! (%)! @*3bb8)0! Y5b\! @&>38D4! ;%)! 2&./.32&8!].(! 63C.&83.C! '&(%T&D! %&6!

=)).! 6%/T.! (/! =)! &! [)D! *)C18&(/*! /@! /6()/=8&6(! 83.)&C)! 6')23@32&(3/.E!

'*/83@)*&(3/.!&.0!()*>3.&8!03@@)*).(3&(3/.!YX%/68&E!])6().0/*@!)(!&84!?HH:\4! -(! 36!

&2(39&()0!=D!(%)!=3.03.C!/@!(%)!&''*/'*3&()!].(!'*/()3.!(/!eO<K!&.0!3.9/89)6!(%)!

6(&=383b&(3/.! /@! kP2&().3.! &.0! *)C18&(3/.! /@! >18(3'8)! (*&.62*3'(3/.! @&2(/*6!

3.28103.C!8D>'%/30!).%&.2)*!@&2(/*!+!Ye)@+\!&.0!;!2)88!@&2(/*64!-(! 36!&2(39)!3.!&88!

2)886! /@! (%)! /6()/=8&6(! 83.)&C)! 3.28103.C! '*)/6()/=8&6(6E! =/.)! 83.3.C! 2)886! &.0!

/6()/2D()6! &.0! 36! =8/2[)0! =D! (%)! =3.03.C! /@! 3.%3=3(/*6! 3.28103.C! Z32[[/'%P+!

YZXX+\! &.0! 628)*/6(3.4! R1(&(3/.6! 3.! MJM;! Y).2/03.C! 628)*/6(3.\! &.0! ZXX+! 3.!

%1>&.6! &.0! >32)! 8)&0! (/! 3.2*)&6)0! =/.)! >&664! ].(lkP2&().3.! 63C.&83.C! 36!

&2(39&()0!&6! &!./*>&8!'%D63/8/C32&8! *)6'/.6)! (/!>)2%&.32&8! 8/&03.C! YO/=3.6/.E!

$%&(()*^))PX36%/*)! )(! &84! ?HH"\! &.0! 2/.(*3=1()6! (/! (%)! @*&2(1*)!%)&83.C!'*/2)66!

Y$%).E! ]%)(6(/.)! )(! &84! ?HH#_! X/>&(61E! R&*D! )(! &84! ?H+H\4! -(! 0)()*>3.)6!

/6()/=8&6(32! 03@@)*).(3&(3/.! /@! '*/C).3(/*! 2)886E! 6(3>18&()6! /6()/=8&6(!

'*/83@)*&(3/.!&.0!).%&.2)6!/6()/=8&6(!&.0!/6()/2D()!61*939&84!S2(39&(3/.!/@!T.(!

63C.&83.C! 0/T.*)C18&()6! OSQXe! )U'*)663/.! 3.! /6()/=8&6(6E! (%16! 3.@81).23.C!

/6()/28&6(!>&(1*&(3/.!&.0!&2(393(D!T3(%3.!(%)!IRW!YM').2)*E!W((3.C!)(!&84!?HH"\4!



! AF!

!

S! .1>=)*! /@! '/663=8)! &''*/&2%)6! (/! >&.3'18&()! ].(! 63C.&83.C! 3.2810)! (%)!

0)9)8/'>).(! /@! ].(! &C/.36(6E! 3.%3=3(3/.! /@! ).0/C)./16! ].(! &.(&C/.36(6! &.0!

3.%3=3(3/.! /@! C8D2/C).! 6D.(%&6)! [3.&6)PA! k! YdMXPAk\E! &! [3.&6)! (%&(!

'%/6'%/*D8&()6!kP2&().3.!&.0!'*/>/()6!3(6!0)C*&0&(3/.4!;%)!'1*3@32&(3/.!/@!].(!

%/T)9)*!36!&.!)U(*)>)8D!03@@3218(!&.0!)U').639)!'*/2)664!Q)1(*&8363.C!&.(3=/03)6!

(/! ).0/C)./16! 3.%3=3(/*6! /@! (%)! ].(lkP2&().3.! 63C.&83.C! '&(%T&DE! 3.28103.C!

628)*/6(3.! &.0! ZXX+E! %&9)! 6%/T.! )&*8D! '*/>36)! =1(! &*)! 83>3()0! (/! 6D6()>32!

&0>3.36(*&(3/.E! 8)&03.C!(/!./.P6')23@32!=/.)!0)'/63(3/.4!51*(%)*>/*)E!(%)6)!&*)!

&66/23&()0! T3(%! 6&@)(D! 2/.2)*.6E! 612%! &6! 2&*23./C).)636E! &6! ].(! 63C.&83.C! 36!

&2(39&()0! =D!>1(&(3/.6! 3.!>&.D! 2&.2)*6! 3.28103.C! /6()/6&*2/>&! &.0! )U2)6639)!

C).)*&83b)0! =/.)! @/*>&(3/.! 8)&03.C! (/! 28/61*)! /@! /6()&8! @/*&>3.&! &.0! .)*9)!

).(*&'>).(!YI&*/.!&.0!B)66)!?H+?_!O/663.3E!d&((3!)(!&84!?H+A\4!!

!

e3(%31>! 2%8/*30)E! 2/>>/.8D! 16)0! &6! &!>//0! 6(&=383b)*! 0*1CE! &.0! &! .1>=)*! /@!

6>&88!>/8)218)! 3.%3=3(/*6! /@! dMXPAk! %&9)! =)).! 0)>/.6(*&()0! (/! *)9)*6)! =/.)!

8/66! 2&16)0! =D! &C3.CE! /)6(*/C).! 0)@323).2D! &.0! eO<K! >1(&(3/.6E! 3.2*)&6)0!

6).63(393(D! /@! /6()/=8&6(6! &.0! /6()/2D()6! (/! >)2%&.32&8! 8/&03.C! &.0! 3>'*/9)0!

@*&2(1*)! %)&83.C4! ;%)*)! 36! 83>3()0! 283.32&8! )930).2)! (%&(! (%)! *)8&(39)! *36[! /@!

@*&2(1*)!36!*)012)0!&>/.C6(!16)*6!/@!83(%31>!2%8/*30)!Yf)6()*C&&*0E!O)^.>&*[!)(!

&84!?HHK\!=1(!/.)!6(10D!&86/!@/1.0!(%&(!(%)!@*&2(1*)!3.230).2)!3.2*)&6)0!@/88/T3.C!

0362/.(3.1&(3/.!/@!(%)!0*1C!Y]38(3.CE!0)!f*3)6!)(!&84!?HH#\4!

!



! GH!

%&(&'&(!>+-0*+#?@!A3*.:3+.!

M(*/.(31>!36!&!(*&2)!)8)>).(!(%&(!36!28/6)8D!*)8&()0!(/!2&8231>4!-(!&'')&*6!(/!%&9)!

=/(%! &.(3*)6/*'(39)! &.0!&.&=/832! &2(393(D! &.0!%&9)! 63C.3@32&.(!=).)@323&8! )@@)2(6!

/.!=/.)!=&8&.2)!3.!./*>&8!&.0!/6()/').32!&.3>&86!YR&*3)E!S>>&..!)(!&84!?HH+\4!

f&*3/16! 283.32&8! (*3&86! %&9)! 6%/T.! (%&(! 3(! 3>'*/9)6! =/.)! >3.)*&8! 0).63(D! 3.!

/6()/'/*/(32! T/>).! &.0! *)012)6! (%)! 3.230).2)! /@! 9)*()=*&8! &.0! ./.9)*()=*&8!

@*&2(1*)6!YO)C3.6()*E!X&1@>&.!)(!&84!?H+?\4!B/T)9)*E!T%38)!6(*/.(31>!&'')&*6!(/!

'*/>/()! @*&2(1*)! *)'&3*! 3.! /9&*3)2(/>3b)0! *&(6E! ./! 283.32&8! (*3&86! %&6! =)).!

2/.012()0!(/!0)>/.6(*&()!(%36!)@@)2(4!

!

%&(&'&B!C.::?:3-!+;.-31=!
!
5*&2(1*)! *)'&3*! *)N13*)6! (%)! *)2*13(>).(!/@!/6()/'*/C).3(/*!2)8864!RM$6!&*)E!=D!

0)@3.3(3/.E!>18(3'/().(! &.0! 2&.! (%)*)@/*)! 6)*9)! &6! &! 6/1*2)! /@! /6()/'*/C).3(/*!

2)8864! !RM$6!>&D!/*3C3.&()!@*/>!&!9&*3)(D!/@!(3661)6!3.28103.C!(%)!=/.)!>&**/TE!

')*3/6()1>E!0)*>36E!&03'/6)!(3661)!&.0!>1628)E!&6!T)88!&6!=8//0!9)66)86!&.0!(%)!

23*218&(3/.4! ! -.! 28/6)0! @*&2(1*)6E! (%)!>&3.! 6/1*2)6! /@! /6()/'*/C).3(/*! 2)886! &*)!

(%/1C%(! (/! =)! (%)! =/.)! >&**/T! &.0! ')*3/6()1>! Yh&36T&8E! B&D.)6T/*(%! )(! &84!

+FF#_! I3&.2/E! O3>3.1223! )(! &84! ?HH+_! M)[3D&E! f1/*36(/! )(! &84! ?HH?_! d)*6().@)80E!

$1883.&.)! )(! &84! ?HHA_! B1(>&2%)*! &.0! M3((3.C)*! ?HHA\4! ! B/T)9)*E! %3C%! ).)*CD!

/').! @*&2(1*)6! /@! 8/.C! =/.)6! &*)! 2%&*&2()*3b)0! =D! 8/66! /@! (%)! ')*3/6()1>! &.0!

=/.)! >&**/TE! )6')23&88D! @/88/T3.C! 3.6)*(3/.! /@! &.! 3.(*&>)0188&*D! */04! ! W.0)*!

(%)6)!23*21>6(&.2)6!(%)!>&3.!/6()/'*/C).3(/*!2)886!>16(!/*3C3.&()!@*/>!(%)!8/2&8!

6/@(!(3661)6!/*!(%)!23*218&(3/.!YM%3*8)D!Z!?HHK_!M2%3.0)8)*E!e31!)(!&84!?HHF\4!

!

;*)&(>).(! /@! ./.P1.3/.6! T3(%! RM$6! 36! 21**).(8D! &.! &*)&! /@! 3.().6)! *)6)&*2%!



! G+!

@/2164! M)9)*&8! 283.32&8! 6(103)6! %&9)! 0)>/.6(*&()0! (%&(! (*&.6'8&.(&(3/.! /@!

>)6).2%D>&8! '*/C).3(/*6! 3.! &6'3*&()0! =/.)!>&**/T! '*/>/()6! =/.)! *)'&3*! 3.!

./.P1.3/.6!YB/>>&E!n3>>)*>&..!)(!&84!?H+A\4!-.!'*)283.32&8!6(103)6E!RM$6!&*)!

&>'83@3)0!)U!939/!&.0!/@().!(*&.6012)0!(/!/9)*)U'*)66!/6()/C).32!@&2(/*6!612%!&6!

IR<64! B/T)9)*E! (%)! )U&2(! */8)! /@! RM$6! *)>&3.6! '//*8D! 1.0)*6(//04!

51*(%)*>/*)E! (%)!2/.2).(*&(3/.!&.0!N1&83(D!/@!RM$6!>&D!9&*D!63C.3@32&.(8D!&.0!

(%)*)! *)>&3.! 2/.630)*&=8)! 2%&88).C)6! T3(%! N1&83(D! 2/.(*/8! T3(%! *)6')2(! (/!

0)839)*3.C! (%)! *)N1363()! .1>=)*! /@! RM$6E! (%)! (3>3.C! &.0! 2/6(6! @/*! 3.! 93(*/!

)U'&.63/.! &.0! *36[6E! 3.28103.C! 2/.(&>3.&(3/.! T3(%! =&2()*3&! /*! 93*16)6! &.0!

2&*23./C).)6364!

!

]%38)! 2)8818&*! (%)*&'D! 3.! @*&2(1*)! %)&83.C! *)>&3.6! 3.! 3(6! 3.@&.2DE! 6/@(! (3661)!

*)2/.6(*12(3/.!3.!/').!@*&2(1*)6!>&D!=)!2/.630)*)0!&6!&!>)&.6!(/!0)839)*!RM$6!

3.! &003(3/.! (/! '*/9303.C! 6/@(! (3661)! 2/9)*&C)4! I/(%! @&623/21(&.)/16! (3661)! &.0!

>1628)! &*)! 16)0! (/! 2/9)*! /').! @*&2(1*)6! &.0! =/(%! &*)! *32%! *)6)*9/3*6! /@!RM$6!

YM2%3.0)8)*E!e31!)(!&84!?HHF_!e31E!M2%3.0)8)*!)(!&84!?H+H\4!!;%)!0)=&()!/9)*!T%32%!36!

61')*3/*!*)>&3.6!&.!3661)!/@!2/.().(3/.4!O)2).(!0&(&!@*/>!/1*!C*/1'!&.0!/(%)*6!

%&9)!2/.(*3=1()0!(/!(%36!(/'32!YB&**DE!M&.036/.!)(!&84!?HH:_!B&**DE!M&.036/.!)(!&84!

?HHF_!d8&66E!$%&.!)(!&84!?H++_!$%&.E!B&**D!)(!&84!?H+?\4!

!

;%)!2%&*&2()*36(326E! 3.28103.C! (%)!/6()/C).32!'/().(3&8E!/@!RM$6!9&*D!0)').03.C!

/.! (%)3*! (3661)! /*3C3.4! ! 5/*! )U&>'8)E! %1>&.! 6(*/>&8! 2)886! 0)*39)0! @*/>!>1628)!

)U%3=3(! &! 63C.3@32&.(8D! C*)&()*! '/().(3&8! @/*! /6()/C).)636! (%&.! (%/6)! @*/>!

@&63/21(&.)/16! (3661)E! 3.28103.C! =/(%! 6[3.! &.0! &03'/6)E! &.0! &*)! )N139&8).(! (/!

(%/6)! @*/>!=/.)!>&**/T! Y->E! M%3.! )(! &84! ?HHK_!Q3)>)D)*E! 5)2%.)*! )(! &84! ?H+H_!



! G?!

d8&66E! $%&.! )(! &84! ?H++\4! ! W63.C! &! 2*3(32&8! 63b)0! *&(! @)>/*&8! 03&'%D6)&8! 0)@)2(!

>/0)8E! >1628)! T&6! @/1.0! (/! =)!>/*)! )@@)2(39)! 3.! '*/>/(3.C! =/.)! *)'&3*! (%&.!

&03'/6)! (3661)! YL9&.6E! e31! )(! &84! ?HHF\4! ! R1628)P0)*39)0! 6()>! 2)886! 2&.! =)!
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0/T.6(*)&>! '*/2)66)6! (%&(! 18(3>&()8D! 8)&0! (/! (3661)! *)'&3*! Y$%&.E! O/(%! )(! &84!

?H+?\4!$1**).(8DE!83((8)!36![./T.!&=/1(!(%)!*/8)!/@!(%)!3..&()!3>>1.)!*)6'/.6)!3.!

=/.)!@/*>&(3/.4!

!

;%)*)! 36! ./T! 6/>)! )930).2)! (/! 61CC)6(! (%&(! 3.@8&>>&(/*D! '&(%T&D6! &*)!

3>'832&()0! 3.! =/.)! @/*>&(3/.4! ;%)! /=6)*9&(3/.! (%&(! '&(3).(6! T3(%! &.[D8/63.C!

6'/.0D83(36E! &.!&1(/3>>1.)! 3.@8&>>&(/*D!2/.03(3/.! (%&(! 36! &66/23&()0!T3(%! (%)!

@/*>&(3/.! /@! .)T! =/.)! '&*(3218&*8D! 3.! (%)! 9)*()=*&8! 2/81>.E! '*/930)6!

23*21>6(&.(3&8!)930).2)!(%&(!3.@8&>>&(3/.!3.012)6!.)T!=/.)!@/*>&(3/.4!;%)*)!36!

&86/! )930).2)! (%&(! ;! 2)886! &*)! &=8)! (/! '*/>/()! =/.)! @/*>&(3/.! =/(%! 3.03*)2(8D!

(%*/1C%! ).%&.2)0! /6()/28&6(/C).)636! &.0! 03*)2(8D! (%*/1C%! (%)! '*/012(3/.! /@!

].(+H=! Y]D(%)E! Q32/8&30/1! )(! &84! ?H+A\4! S./(%)*! *)8)9&.(! 283.32&8! 2/.03(3/.! 36!

@3=*/0D6'8&63&! /663@32&.6! '*/C*)6639)4! ;%36! 36! &! *&*)! &.0! 036&=83.C! C).)(32!

2/.03(3/.! T%32%! 36! 2%&*&2()*3b)0! =D! %)()*/(/'32! =/.)! @/*>&(3/.! T3(%3.! 6/@(!

(3661)64!B36(/8/C32&8!&.&8D636!6%/T6!(%&(!(%)!)2(/'32!/663@D3.C!8)63/.6!(*3CC)*)0!=D!

3.@8&>>&(3/.!&*)!&!*)618(!/@!).0/2%/.0*&8!*&(%)*!(%&.!03*)2(! 3.(*&>)>=*&./16!
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&84!?HHF\4!

!

;%)! >)2%&.36>! =D! T%32%! 3>>1.)! 2)886! 2/.(*/8! /6()/=8&6(32! 03@@)*).(3&(3/.!

*)>&3.6!(/!=)!)81230&()0E!=1(!21**).(!)930).2)!@*/>!C).)!&**&D6!%&9)!30).(3@3)0!

&! .1>=)*! /@! 3.@8&>>&(/*D! C).)6E! 3.28103.C! /.2/6(&(3.! RE! (%&(! >&D! =)!

2/.(*3=1(/*D! YQ32/8&30/1E!]/.C! )(! &84! ?H+?\4! 5/*! )U&>'8)E! (%)! &@/*)>).(3/.)0!

6(10D! /.! (%)! 3.012(3/.! /@! /6()/C).32! 03@@)*).(3&(3/.! /@! RM$6! =D! >/./2D()6!

30).(3@3)0! /.2/6(&(3.!R! YJMR\! '*/012(3/.! &.0! M;S;A! 63C.&83.C! (/! =)! &! 2*3(32&8!
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!

M(103)6! /@! )&*8D! @*&2(1*)! %)>&(/>&! 61CC)6(! (%&(! (%)! 3.@8&>>&(/*D! '%&6)!
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I8))[! )(! &84! ?H+H_! X/8&*E! d&=)*! )(! &84! ?H++_! B/@@E! R&62%>)D)*! )(! &84! ?H+A\4!

R18(3'8)! >)03&(/*6! &*)! *)8)&6)0! 01*3.C! (%36! '%&6)E! 3.28103.C! =D! *)630).(! 2)886!

&.0! 3>>1.)!2)8864!;%)6)!>)03&(/*6!T388!)U)*(!&1(/2*3.)!/*!'&*&2*3.)!)@@)2(6!/.!

*)630).(! &.0! 3>>1.)! 2)886E! &6! T)88! &6! RM$64! $/.9)*6)8D! &.(3P3.@8&>>&(/*D!

&C).(6E! 612%! &6! ./.P6()*/30&8! &.(3P3.@8&>>&(/*D! 0*1C6E! 0)U&>)(%&6/.)! /*!
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!
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Y$&T(%/*.E! B)D0! )(! &84! ?HH#_! f)*^))E! f)*%/)[U! )(! &84! ?H+A\4! ;%)!].(! '&(%T&D!

3.012)6!=/.)!@/*>&(3/.!=/(%!=D!039)*(3.C!(%)!03@@)*).(3&(3/.!/@!RM$6!&T&D!@*/>!

2%/.0*/2D()6! &.0! &03'/2D()6! (/T&*06! /6()/=8&6(6! &.0! =D! 3.%3=3(3.C! /6()/=8&6(!
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1.0)*6(//04! S! 2/>')().(! 3>>1.)! 6D6()>! 36! )66).(3&8! @/*! )@@)2(39)! T/1.0!
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2&62&0)! /@! 0/T.6(*)&>! )9).(6! 2*123&8! @/*! T/1.0! %)&83.C4! B/T)9)*E! (%)!
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3..&()!3>>1.)!*)6'/.6)!8)&06!(/!).%&.2)>).(!/@!@*&2(1*)!%)&83.C4!
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1%??*! 1(.&,/85&%! &(! 8(&'! /.&,+7%78,+.(5*! +.)! %.)(1'(.),+?! '%+?/.@! +.)! &'%!
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C2M2#2P! YV>9V1+.=! ;(.&/1'=! I%?@/57Z2! D+1'! 8(.%! 6+*! +.+?9[%)! 89! *%?%1&/.@! +!

W(?57%!(0! /.&%,%*&! 1(77%.1/.@! +&! &'%! 0,+1&5,%! */&%! +.)!-,(1%%)/.@! -,(O/7+??9!
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<'+.@%*! /.!6%/@'&!)/*&,/85&/(.!8%&6%%.! &'%! ,/@'&! Y/-*/?+&%,+?`/.a%1&%)Z!+.)! ?%0&!
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-%,7/&*! 8/.)/.@! (0! &'%! 8/(&/.9?+&%)! +.&/8()/%*! &(! &'%! 8(5.)! +.+?9&%*! (.!



! JP!

-(?9*&9,%.%! 8%+)*2! K0&%,! 05,&'%,! 6+*'/.@=! *&,%-&+W/)/.=! 1(.a5@+&%)! &(! QR

S'91(%,9&',/.!Y+!0?5(,%*1%.&!-,(&%/.Z!6+*!+))%)!+.)!/.158+&%)!0(,!+!05,&'%,!#P!

7/.5&%*2!X5,/.@! &'/*! *&+@%=! &'%! 0?5(,%*1%.&!-,(&%/.!8(5.)!*&,%-&+W/)/.!8/.)*! &(!

&'%! 8/(&/.9?+&%)! +.&/8()9! 0(,7/.@! +! *(?/)R-'+*%! *+.)6/1'2! K0&%,! ,%-%+&%)!

6+*'/.@!&'%!-?+&%!/*!,%+)!5*/.@!+!L57/.%O!CPPH$!/.*&,57%.&2!H'%!0?5/)/1*!*9*&%7!

(0!&'%!L57/.%O!CPPH$!-%,7/&*!+!*&,%+7!(0!*5*-%.)%)!7/1,(*-'%,%*!&(!?/.%!5-!/.!

+!*/.@?%!0/?%!-,/(,!&(!-+**/.@!&',(5@'!&'%!)%&%1&/(.!1'+78%,2!K*!%+1'!7/1,(*-'%,%!

-+**%*!&',(5@'!&'%!)%&%1&/(.!1'+78%,=!+!,%)!?+*%,!%O1/&%*!8(&'!&'%!,%)!+.)!/.0,+R

,%)!)9%*=!-%,7/&&/.@!+!5./45%!*/@.+&5,%!(0!0?5(,%*1%.1%!1(,,%*-(.)/.@!&(!+! b*%&c!
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+*:32B/1'1)!D+E,A%M!N'0!/1T*:)*4!73:'778!')!)&*!9+':)5+*!0/)*<!,&*!+*6/2*1!50*4!

N'0! =! 16! /1! @H! 5J! RPX! D?H! 16g27E! /1T*:)*4! ')! )&*! 9+':)5+*! 0/)*! #H! 2/10! (+*I

3(*+')/;*78U! /22*4/')*78! '9)*+! 3(*+')/31! '14! '6'/1! @$! &35+0! 7')*+<! +,A%M!

)+*')2*1)! 7*4! )3! /1:+*'0*4! _! :'7750! 2/1*+'7/^')/31! ')! 4'8! @G! '14! 2/:+3%,!

/2'6*0!0&3N*4!4*10*+!9+':)5+*!:'7750*0!)&')!'+*!B+/46*4!':+300!)&*!9+':)5+*!0/)*!

N/)&!'4;'1:*4!+*234*7/16!D./6!#<GE<!

!

):J:=!B1R/('435$&-1/!17!518$5!-/75$00$&-1/!-0%$-(.!7($8&3('!
('%$-(:!
!

L/:*!4*9/:/*1)! /1!B3)&!,-.!+*:*()3+0!,-.Q=!D(??E!'14!,-.Q@!D(C?E!*V&/B/)*4!

4*7'8*4! *143:&314+'7! 9+':)5+*! &*'7/16! /1! 2/:*! D\*+0)*19*74U! %&3! *)! '7<! @HH#E<!



! =HG!

Y3N*;*+U! /)! /0! 13)! (300/B7*! )3! *V:754*! )&*! +37*! 39! :32(*10')3+8! (')&N'80! /1!

6*1*)/:'778!234/9/*4!2/:*<!

!

,3!'00*00! )&*! +37*!39! )&*!6*1*+'7! /197'22')3+8! +*0(310*!31! 9+':)5+*!&*'7/16! /1!

;/;3U!+*:32B/1'1)!25+/1*!>JI=H!D+2I>J=HE!N'0!'42/1/0)*+*4!*/)&*+!080)*2/:'778!

;/'! /1)+'(*+/)31*'7! /1T*:)/31! 3+! 73:'778! B8! /1T*:)/31! ')! )&*! 9+':)5+*! 0/)*<! ,&*!

0(*:/9/:! +37*! 39! ,-.!N'0! '00*00*4! B8! 080)*2/:! '42/1/0)+')/31! 39! '! 1*5)+'7/^/16!

'1)/B348U! ,-#<! A0! 0&3N1! /1! ./6! #<GU! )&*! +*7')/;*! :'7750! 2/1*+'7/^')/31! N'0!

+*45:*4! 31! ,-.! /1&/B/)/31<! ,&*! 2/:+3I%,! +*:310)+5:)/310! 0&3N! )&')! 080)*2/:!

'1)/I,-.!7*4!)3!(33+!B+/46/16!':+300!)&*!9+':)5+*!0/)*!'14!'1!/1:32(7*)*U!(33+78!

2/1*+'7/^*4!'14!')+3(&/:!:'7750!N&*+*'0!73:'7!+2I>J=H!)+*')2*1)!7*4!)3!'!7'+6*U!

(33+78!2/1*+'7/^*4!'14!/22')5+*!:'7750<!,&*0*!3B0*+;')/310!'+*!:310/0)*1)!N/)&!

)&*!'::*7*+')*4!:'7750!2')5+')/31!0**1!/1!2/:*!)+*')*4!N/)&!=!16!39!+&,-.<!

! !



! =H"!

!

!

"

"

"
!
!"#$ %&-&" J&R5:28M6.%(&5" &9" (596.;;.%(&5" .992)%/" 9:.)%M:2" =2.6(58" (5" <(<&!" N%" 62./%" Q"

.5(;.6/"R2:2"M/21"42:"8:&M4!"

Ctrl anti-TNF rm-IL10 TACE
60

80

100

120

140

R
el

at
ive

 C
al

lu
s 

M
in

er
al

isa
tio

n 
(%

)

*
*

*



! ==H!

N-&<20",(8M:2/":24:2/25%";2.5"S"TUV!"W26.%(<2"X").66M/";(52:.6(O.%(&50"?YT")&5%:&6F"GAA"Z"

C!PC"X\".5%(3*+,F"PD!DH"Z"D!DC"X\":;bdGAF"PE!QP"Z"H!BA"X\"*N#UF"GGQ!E"S"H!GH"X!"^"4"_"A!AEF"

G3R.$"N+`]N"R(%="Y&592::&5(c/"4&/%3%2/%")&::2)%(&5!"

Y26&R0"W24:2/25%.%(<2"#*"(;.82/".%"1.$"DP"4&/%39:.)%M:2\"%:2.%;25%"-$"DA"hd"?YT"(5i2)%(&5"

.%"9:.)%M:2"/(%2"/2:<21"./")&5%:&6!"N5%(3*+,"%:2.%;25%"621"%&"4&&:"-:(18(58".):&//"9:.)%M:2"

/(%2" .51" 4&&:" ;(52:.6(O.%(&5" &9" ).66M/!" :;bd3GA" %:2.%;25%" 621" %&" ." 6.:82" M5;(52:.6(O21"

9:.)%M:2" ).66M/F" =.66;.:7/" &9" (;;.%M:2" ).66M/" 9&:;.%(&5!"*N#U" %:2.%;25%" 621" %&" ."=(8=6$"

;(52:.6(O21").66M/"%=.%"-:(1821"%=2"9:.)%M:2"8.4!"$

!
!
,3! '00*00! )&*! 0(*:/9/:/)8! 39! )&*! *99*:)! 39! 73:'7! '44/)/31! 39! +&,-.! '0! 3((30*4! )3!

6*1*+'7/^*4!5(+*657')/31!39! /197'22')/31U!2/:*!N*+*! )+*')*4! 080)*2/:'778!N/)&!

;'+/350! 430*! +*6/2*0! 39! '1)/I>JI=H! +*:*()3+! D'1)/I>JI=HQE! '1)/B348<! ,&*0*!

/1:754*4! (+*I*2()/;*! )+*')2*1)! (+*I9+':)5+*! '0! N*77! '0! +*(*')*4! 430/16! (30)I

9+':)5+*<!-3!*99*:)!31!9+':)5+*!&*'7/16!N'0!3B0*+;*4!D./6!#<"E<!

!
!
!"#$%&.!"N5%(3bd3GAW".5%(-&1$"%:2.%;25%"1(1"5&%".992)%"9:.)%M:2"=2.6(58"(5"<(<&!""N%"62./%"Q"

.5(;.6/" R2:2" M/21" 42:" 8:&M4!" ,(8M:2/" :24:2/25%" ;2.5" S" TUV!" W26.%(<2" X" ).66M/"

;(52:.6(O.%(&50"b8f")&5%:&6F"GAA"Z"C![A"X\".5%(3bd3GA"A!D"M8"JAF"GAH!E"Z"C!AE"X\".5%(3bdGA"G"

M8"JAFGF"[P!Q"Z"C!H["X\".5%(3bdGA"D"M8"JAF"GAE!["S"D!EDX\".5%(3bdGA"A!D"M8"JAFDFHFQFPF"GAQ!H"

S"C!EBX\".5%(3bdGA"D"M8"JAFDFHFQFPF"[P!GQ"S"D!HG"X\".5%(3bdGA"D"M8"4:23&4F"GAC!P"S"D!QEX\"

Ig
G ct

rl

0.2
 u

g D
0

1 u
g D

0,1

2 u
g D

0

0.2
 ug D

0,2
,4,

6,8

2 u
g D

0,2
,4,

6,8

2 u
g p

re
op

2u
g p

re
-o

p, D
2,4

,6,
8

60

80

100

120

140

R
el

at
iv

e 
C

al
lu

s 
M

in
er

al
is

at
io

n 
(%

)



! ===!

.5%(3bdGA"4:23&4F"JDFHFQFPF"[P!P["S"Q!HG"X^"4"_"A!AEF"G3R.$"N+`]N"R(%="Y&592::&5(c/"4&/%3

%2/%")&::2)%(&5!"?:23&4"@"G"=&M:"4:239:.)%M:2F"JA"@"(;;21(.%26$"4&/%3/7(5")6&/M:2F"JG"@"DH"="

4&/%39:.)%M:2F"JD"@"HP"="4&/%39:.)%M:2"2%)!"

):P!H18$5!$22-&-1/!17!(#*+,!$88'5'($&'.!7($8&3('!('%$-(!
-/!1.&'1%'/-8!0-8':!

!

):P:;!S9$(-'8&106!-/238'.!1.&'1%'/-$!-/!"PNTHO!0-8':!
!
O0)*3(3+3)/:! 9+':)5+*0! +*(+*0*1)! '! &56*! 512*)! :7/1/:'7! 1**4<! O;'+/*:)328! /1!

2/:*! :310/0)*1)78! +*(7/:')*0! B3)&! )&*! '7)*+')/310! /1! 3*0)+36*1! '14! 9377/:7*!

0)/257')/16! &3+231*! 7*;*70! '14! )&*! 30)*3(3+30/0! 3B0*+;*4! /1! (30)2*13('50'7!

N32*1DR':/9/:/!@HHCE<!%?CPJK!2/:*!N*+*!+*14*+*4!30)*3(*1/:!B8!3;'+/*:)328!

D./6!#<=HE!'0!(+*;/35078!;'7/4')*4!DY*U!k&'16!*)!'7<!@H==E<!!

!

!

!
!
!
!"#$ %&'/!" `<.:(2)%&;$" (51M)2/" &/%2&4&:&/(/" -$" H"R227/" 4&/%3/M:82:$!" YVJ";2./M:21" -$"

;():&#*".5.6$/(/"&9"%(-(.2"&9"#EBYdQ";()2!"N%"62./%"P".5(;.6/"R2:2"M/21"42:"8:&M4!"#&5%:&6"

G!DEQ"S"A!AG"8K);D\"H"R7"G!G[C"S"A!AG"8K);D\"P"R7"G!G[Q"S"A!AG"8K);D!"^"4_A!AGF"^^"4_A!AG!"

`<2'"@"&<.:(2)%&;$!"T).5/"42:9&:;21"-$"V:!"j2<(5"V)j25O(2F"k5(<2:/(%$"&9"N-2:1225!"

!
!
!

No ovex 4 wk 8 wk
1.0

1.1

1.2

1.3

1.4

1.5

B
M

D
 g

/c
m

2

*

**



! ==@!

!

):P:=!H18$5!$22-&-1/!17!(#*+,!5'2!&1!$88'5'($&'2!'$(56!%#$.'!
7($8&3('!#'$5-/4:!
!
X5B0*W5*1)78U! )&*! *99*:)! 39! 73:'7! '44/)/31! 39! =! 16! +&,-.! 31! 9+':)5+*! &*'7/16! /1!

)&*0*! 30)*3(*1/:! '1/2'70! N'0! '00*00*4! ')! 4'80! =$! '14! @G! (30)I9+':)5+*<! A0!

0&3N1!/1!./6!#BU!)+*')2*1)!N/)&!=!16!,-.!')!)&*!9+':)5+*!0/)*!31!4'80!H!'14!=!7*4!

)3!'1!/1:+*'0*4!+*7')/;*!:'7750!2/1*+'7/^')/31!')!4'8!=$!'9)*+!05+6*+8!B5)!B8!4'8!

@G!&*'7/16!N'0!*W5/;'7*1)!)3!RPX!)+*')*4!:31)+370!D./6!#<==E<!,&/0!/14/:')*0!)&')!

73:'7!'42/1/0)+')/31!39!+&,-.!+*057)*4!/1!/1/)/'7!'::*7*+')/31!39!&*'7/16!)3!':&/*;*!

)&*!0'2*!9/1'7!+*057)!3;*+!'!0&3+)*+!(*+/34<!,&*!2/:+3%,!/2'6*0!0&3N!)&')!+&,-.!

)+*')2*1)!7*4!)3!2')5+*!:'7750!B+/46/16!':+300!)&*!9+':)5+*U!N&/:&!N'0!'B0*1)!/1!

)&*!RPXI)+*')*4!:31)+37!6+35(U!')!4'8!=$<!

!
! !



! ==#!

!

!
!

!

!
!"#$ %&''0" :=*+," %:2.%;25%" .M8;25%21" 2.:6$" 4=./2" 9:.)%M:2" =2.6(58" (5" &/%2&425()";()2!"

*:2.%;25%"R(%="G"58":=*+,".%"%=2"9:.)%M:2"/(%2"(;;21(.%26$".51"DH"=&M:/"4&/%39:.)%M:2"621"

%&" (5):2./21" ).66M/" ;(52:.6(O.%(&5" .%" 1.$" GH" -M%" 5&" 1(992:25)2" .%" 1.$" DPF" (51().%(58"

.))262:.%21"2.:6$"=2.6(58"-M%"%=2"/.;2"9(5.6":2/M6%".%"1.$"DP!"N%"62./%"Q".5(;.6/"R2:2"M/21"

42:"8:&M4!"

N-&<20" ,(8M:2/" :24:2/25%" ;2.5" S" TUV!" W26.%(<2" X" ).66M/" ;(52:.6(O.%(&50" J.$" GH" ?YT"

)&5%:&6F"GAA"S"GA!DEX\"J.$"GH"*+,F"GC["S"B!DBXX\"J.$"DP"?YTF"GAA"S"E!A[XF"1.$"DP"*+,F"

GAQ"S"H![PX!"^4_A!AGF"D"/(121"%3%2/%!"

Y26&R0" W24:2/25%.%(<2" #*" (;.82/" .%" 1.$" GH0" :=*+," %:2.%;25%" 621" %&" ;.%M:2" ).66M/"

-:(18(58".):&//"%=2"9:.)%M:2"R=()="R./".-/25%"(5"%=2"?YT3%:2.%21")&5%:&6"8:&M4!"

PBS TNF PBS TNF
80

100

120

140

160
R

el
at

ive
 C

al
lu

s 
M

in
er

al
isa

tio
n 

(%
)

**

Day 14 Day 28

ns



! ==$!

):)!B-.83..-1/!
!
!
.+':)5+*! +*('/+! /1;37;*0! '! :32(7*V! :'0:'4*! 39! *;*1)0! /1;37;/16! 152*+350! :*77!

)8(*0! '14! )&*! 0(')/'778! '14! )*2(3+'778! :33+4/1')*4! +*7*'0*! 39!257)/(7*! 9':)3+0!
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Chapter 4 
The innate immune response following skeletal injury: 
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2<2&'1! VU2-11! $Z[Z\! F5'@5&! .XXQ\! ]51'-5&M! D-4450! 2'! 54#! .X$$Y#! %'! -1! &);!

+&*2(1'))*! '@5'! '@2! 85('&2(1@-8! G2';22&! '@2! 8@5A),0'21! )6! '@2! -&645335')(0!

(218)&12M!,)&'()442*!-&!45(A2!85('!G0!,@23)7-&2!&2';)(71M!-1!720!')!21'5G4-1@-&A!

5&!2662,'-<2!@254-&A!(218)&12!VF5'@5&!.XXQ\!/)2@&42-&!5&*!>-&*G)3!.X$XY#!C@-1!

-1! 1+88)('2*!G0!2<-*2&,2! '@5'!;)+&*1!@254!8))(40! -&!85'-2&'1!;-'@! -&1+66-,-2&'!

&2+'()8@-41! V>271'()39T-321! 5&*! R544-&! .XXXY! )(! ;@)12! &2+'()8@-41! 5(2!

6+&,'-)&5440!-385-(2*!1+,@!'@5'!'@20!5(2!+&5G42!')!5*@2(2!')!'@2!2&*)'@24-+3!)(!

2?'(5,244+45(!35'(-?!5&*!@2&,2!65-4!')!5,,+3+45'2!-&!-&62,'2*!1-'21!VW)&AM!>22!2'!

54#!$ZZ.\!B))1!5&*!>5;!.XX$YM!)(!-&!;@)3!&2+'()8@-41!5(2!&)'!*24-<2(2*!')!'@2!

*535A2*!'-11+21!-&!,5121!)6!6+449'@-,7&211!G+(&1!)(!1281-1!VB-,)M!B-853)&'-!2'!54#!

.XX.Y#!

!

C@2!()42!)6!&2+'()8@-41!-&!G)&2!@254-&A!-1!8))(40!+&*2(1'))*!5'!8(212&'#!S+(-&A!

8)1'&5'54!'-11+2!(285-(M!-&,4+*-&A!-&!G)&2M!&2+'()8@-41!5(2!(2,(+-'2*!4),5440!1))&!

56'2(!-&L+(0!6)44);2*!G0!35,()8@5A21!VO&*(2;M!O&*(2;!2'!54#!$ZZ"\!E@+&AM!E))4!

2'!54#!.XXQY#!D(2<-)+1!1'+*-21!@5<2!(28)('2*!'@5'!&2+'()8@-41!5(2!5G42!')!2?8(211!

CFJ!5&*!'@5'!3+(-&2!&2+'()8@-41!,)&'5-&!8(296)(32*!CFJ!'@5'!-1!(58-*40!V;-'@-&!

$K! 3-&Y! 3)G-4-H2*! ')! '@2! ,244! 1+(65,2! +8)&! ,244! 5,'-<5'-)&! V]2&&)+&5! 5&*!

S2&72(1! .XXKY#! C@2! *2842'-)&! )6! &2+'()8@-41! 5,@-2<2*! +1-&A! 5! &2+'(54-H-&A!

5&'-12(+3! 42*! ')! 5! (2*+,'-)&! -&! '@2! 8()8)('-)&! )6! 3212&,@0354! (285-(! '-11+2!

;-'@-&!'@2!-&L+(2*!A();'@!845'2!,5('-45A2!-&!5!(5'!3)*24!)6!G)&2!(285-(!VE@+&AM!

E))4! 2'! 54#! .XXQY#! ! J+('@2(3)(2M! '@2! ()42! )6! &2+'()8@-49*2(-<2*! CFJ! -&! '@2!

-&645335')(0! (218)&12! (235-&1!+&7&);&! V]2&&)+&5M!]4-11! 2'! 54#! .XX=\!C1+*5M!
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C575@51@-! 2'! 54#! .XX"\! <5&! R-1G2(A2&M! /5&,@2H9T2(&5&*2H! 2'! 54#! .XXKY#! >),54!

2?8(211-)&! )6! CFJ! @51! G22&! 1@);&! ')! G2! 2112&'-54! 6)(! '@2! (2,(+-'32&'! )6!

42+7),0'21!')!2?'(5<51,+45(!1-'21!VC211-2(M!F5,,5,@2!2'!54#!$ZZ^Y#!%&!'@-1!,@58'2(M!

%!*21,(-G2!'@2!'-3-&A!)6!2&*)A2&)+1!CFJ!(242512!5&*!-'1!,244+45(!)(-A-&V1Y!*+(-&A!

'@2! 25(40! -&645335')(0! (218)&12! 8)1'96(5,'+(2! 5&*! 2?84)(2! '@2! ()42! )6!

&2+'()8@-41!)&!6(5,'+(2!@254-&A#!

!

):>! *?@! +/! 'A%('//'=! 209$227! =.(+,4! &#'! '$(27!
+,12$--$&0(7!('/%0,/'!%0/&!1($9&.('!B7!+,,$&'!+--.,'!
9'22/:!

!

):>:;!C7/&'-+9!('2'$/'!01!97&05+,'/!%0/&D1($9&.('!
!
CFJ! -1! (242512*!51!85('! )6! '@2! 25(40! -&645335')(0! (218)&12! ')! '@2!G)&2! -&L+(0!

VW)&M! E@)! 2'! 54#! .XX$Y! 5&*! -1! 5&! -38)('5&'! 32*-5')(! -&! 6(5,'+(2! (285-(!

VR2(1'2&624*M! E@)! 2'! 54#! .XX=\! R4511M! E@5&! 2'! 54#! .X$$Y#! %! 12'! )+'! ')! *2'2,'! '@2!

101'23-,! (242512! )6! CFJ! 8)1'9-&L+(0! +1-&A! '@2! 3)+12! 6(5,'+(2! 3)*24#! :)+12!

12(+3! ;51! ,)442,'2*! 5'! *-662(2&'! '-32! 8)-&'1! 6)44);-&A! 6(5,'+(2! +1-&A! ,5(*-5,!

8+&,'+(2!5&*!6()H2&!*);&!+&'-4!5&5401-1#!
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!
!"#$ %&'"! #$%&'($)&*+! ,-(./0! ,*12$(&+3! 0/(-1! 4(//! 1/5&$! $+5! 1*-0/! 0/(-1! 4*(! )6/!

5/)/,)&*+!*4!,7)*8&+/0!*+!)6/!9-1&+/:!070)/1"!;6/!2(/0/+,/!*4!1*-0/!0/(-1!(/5-,/5!)6/!

0/+0&)&.&)7!*4!)6&0!$00$7"!

!
!
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!
!

!
!
!
!"#$ %&("! <70)/1&,! %/./%0! *4! =9>?! $+5! =9>@'! -0&+3! 9-1&+/:"! ;AB! $+5! =9>@C! D/(/! +*)!

5/)/,)$'%/! *+! %-1&+/:! 070)/1"! +! E! ?! 2/(! )&1/! 2*&+)"! A*! 0&3+&4&,$+)! 5&44/(/+,/0! -0&+3!

FAGHF"!

!
!

O!&+3G2(!)6!*2'2,'-)&!101'231!;2(2!5''238'2*#!>+3-&2?!-1!5!G-)51150!'@5'!+121!

3-,()18@2(21! '@5'! 5(2! ,)5'2*!;-'@! 5! (25A2&'! 182,-6-,! ')! 5! 85('-,+45(! G-)51150M!

544);-&A! '@2! ,58'+(2! 5&*!*2'2,'-)&!)6! 182,-6-,! 5&540'21! 6()3!5! 153842#! %! 6)+&*!

'@5'!'@2!8(212&,2!)6!3)+12!12(+3!(2*+,2*!'@2!12&1-'-<-'0!)6!'@2!>+3-&2?!51150!

')!8(2,4+*2!'@2!*2'2,'-)&!)6!,0')7-&21!-&!3)+12!12(+3!1538421!VJ-A1!"#$M!"#.Y#!
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!

:21)!/,542!S-1,)<2(0!)662(1!5!3)(2!12&1-'-<2!242,'(),@23-4+3-&21,2&,2!101'23M!

;@-,@! -1! G512*! )&! '@2! 15&*;-,@! _>%/O! 8(-&,-842#! C@2! *2'2,'-)&! 4-3-'1! )6! '@2!

1242,'2*! ,0')7-&21!;2(2! 4211! '@5&!=#K! 8AN34! -&! 12(+3N845135! V:/SY#! %! +12*! 5!

3+4'-842?! 85&24! *21-A&2*! ')! 1-3+4'5&2)+140! *2'2,'! 5! 1242,'2*! &+3G2(! )6!

,0')7-&21!511),-5'2*!;-'@!-&&5'2!-&645335'-)&#!C@2!12(+3!42<241!)6!CFJ!*-*!&)'!

(-12!5G)<2!G5124-&2!)<2(!'@2!6-(1'!^.!@)+(1!8)1'96(5,'+(2!VJ-A!"#=Y!-&*-,5'-&A!'@5'!

'@2!42<24!)6!'(5+35!-&*+,2*!G0!'@2!-1)45'2*!'-G-54!6(5,'+(2!-&!'@-1!3+(-&2!3)*24!-1!

-&1+66-,-2&'! ')! 425*! ')! 5! 101'23-,! -&645335')(0! (218)&12#! WEM! 5! &2+'()8@-4!

,@23)7-&2M! 541)! 82572*! 5'! Z! @)+(1! 8)1'96(5,'+(2#! C@2(2! ;51! &)! *2'2,'5G42!

,@5&A2!-&!'@2!101'23-,!42<241!)6!%>9$`M!%JF9a!)(!%>9$X!VJ-A!"#=Y#!

!
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!
!
!
!"#$%&)"!<70)/1&,!%/./%0!*4!;AB!$+5!*)6/(!,7)*8&+/0!*./(!)&1/!,*-(0/!4*%%*D&+3!4($,)-(/!'7!

,6/1&%-1&+/0,/+,/"! ?! 1&,/! D/(/! -0/5! 2/(! )&1/! 2*&+)"! @>D$7! FAGHF! D&)6! I*+4/((*+&!

1-%)&2%/!,*12$(&0*+J0!)/0)!,*12$(/5!)*!+*+>&+K-(7!,*+)(*%L!M!2!N!C"COL!MM!2!N!C"CC@L!MMM2!N!

C"CCC@L!MMMM2!N!C"CCCC@"!

!
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!

):>:>! E.(+,'! 1($9&.('! /.%'(,$&$,&/! 90,&$+,! 203! 2'F'2/! 01!
+,12$--$&0(7!97&05+,'/:!
!

C)! 511211! '@2! 4),54! ,0')7-&2! 2&<-()&32&'! 5'! '@2! 6(5,'+(2! 1-'2M!3+(-&2! 6(5,'+(2!

1+82(&5'5&'1! ;2(2! 8()*+,2*! G0! -&,+G5'-&A! 6(5,'+(2*! '-G-52! -&! 32*-5! 51!

*21,(-G2*!8(2<-)+140!VR4511M!E@5&!2'!54#!.X$$Y#!](-2640M! 6(5,'+(2!6(5A32&'1!;2(2!

@5(<21'2*! 6()3!3+(-&2! '-G-52! =! @)+(1! 8)1'9-&L+(0! 5&*! ,+4'+(2*! -&! 12(+396(22!

32*-5! 6)(! $.! @)+(1#! C@2!32*-5! ;51! '@2&! 6-4'2(91'2(-4-H2*#! E)&1-1'2&'! ;-'@! )+(!

8+G4-1@2*!6-&*-&A1!-&!@+35&!6(5,'+(2!1+82(&5'5&'1!VR4511M!E@5&!2'!54#!.X$$YM!'@2!

42<241! )6! 8()-&645335')(0! ,0')7-&21M! -&,4+*-&A! CFJM! ;2(2! 4);! VJ-A! "#"Y#! C@2!

42<241!)6!CFJ!;2(2!G24);!'@2!42<24!)6!*2'2,'-)&!G0!:/S!Vb!=#K!8AN34Y#!

!

"7&05+,'! %4G-2!

CFJ! X#X!c!X#X!
%>Q! =XK#=!c!$=K#$!
WE! $X=#Q!c!=^#Q!
%>$`! .K#Q!c!^#Z!
%>$X! Q#K.!c!=#Z!

!
!"#$ %&%"! 9/./%0! *4! ,7)*8&+/0! &+! )6/!1-(&+/! 0-2/(+$)$+)0!1/$0-(/5! -0&+3! ,6/1*%-1&+/0,/+,/"! PC!

1&,/!D/(/!6$(./0)/5"!B&3-(/0!(/2(/0/+)!1/$+!Q!<RS"!

!

):>:H!I03!2'F'2/!01!97&05+,'!'A%('//+0,!='&'9&'=!$&!&#'!1($9&.('!
/+&'!./+,4!J*DK"J!
!
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!
!"#$%&*"!9*,$%!%/./%0!*4!/:2(/00&*+!*4!;ABL!=9>?!$+5!=9>@C!4*%%*D&+3!4($,)-(/"!A*!0&3+&4&,$+)!

5&44/(/+,/0!D/(/!*'0/(./5!-0&+3!FAGHF"!A=!T!+*!&+K-(7!,*+)(*%!

UR:2/(&1/+)0!2/(4*(1/5!&+!,*%%$'*($)&*+!D&)6!V("!W$((7!X&%%&$10L!2*0)>5*,)*($%!0,&/+)&0)L!

Y/++/57!=+0)&)-)/!*4!Z6/-1$)*%*37[!

!

C@2!)G12(<5'-)&!'@5'!CFJ!-&@-G-'-)&! -385-(2*!6(5,'+(2!@254-&A! -&!<-<)!1+AA21'1!

'@5'! 2&*)A2&)+1! CFJ! -1! 2?8(2112*! 4),5440M! 54G2-'! 5'! 5! 4);! 42<24#! C)! 511211! '@2!

42<24!)6!,0')7-&2!8()*+,'-)&!4),5440M!'@2!5*L5,2&'!1)6'!'-11+21!5'!'@2!6(5,'+(2!1-'2!

;2(2!@5(<21'2*!6)(!BC9DEB#!T);2<2(M!'@2!42<241!)6!,0')7-&2!2?8(211-)&!;2(2!4);!

51!'@20!;2(2!&)'!*2'2,'5G42!+&'-4!,0,42!.K9=X!VJ-A!"#KY#!

!
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C)! 511211! CFJ! 2?8(211-)&! 5'! '@2! ,244+45(! 42<241M! -&! 1-'+! @0G(-*-H5'-)&! )&!

@-1')4)A-,54!12,'-)&1!)6!'@2!3+(-&2!6(5,'+(2!1-'2!;51!82(6)(32*#!

):>:)! ?0,D+/0&0%+9! +,! /+&.! #7B(+=+L$&+0,! +/! ,0&! $! /.+&$B2'!
&'9#,+M.'!&0!='&'9&!*?@!'A%('//+0,!+,!209$2!-.(+,'!&+//.'/:!
!
F)&9-1)')8-,! -&! 1-'+! @0G(-*-H5'-)&! ;51! 5''238'2*! G+'! '@2! 42<24! )6!

5+')64+)(21,2&,2! 8(2,4+*2*! 12&1-'-<2! 5&*! 182,-6-,! *2'2,'-)&! )6! CFJ! 2?8(211-)&!

;-'@!'@-1!'2,@&-I+2!VJ-A!"#QY#!

!

!

!"#$%&+"!A*+>&0*)*2&,! =+>0&)-!67'(&5&\$)&*+!-0&+3!1;AB!)/12%$)/"!F'*./]!,*+4&(1$)&*+!*4!

2(*'/! 0&\/"! I/%*D]! )6/! %/./%! *4! '$,83(*-+5! $-)*>4%-*(/0,/+,/! D$0! )**! 6&36! )*! /+$'%/!

0/+0&)&./!$+5!02/,&4&,!5/)/,)&*+!*4!;AB!/:2(/00&*+!-0&+3!)6&0!)/,6+&^-/"!
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!

):>:N!*?@!+/!'A%('//'=!B7!,'.&(0%#+2/!3+&#+,!;N!-+,.&'/!01!B0,'!
+,6.(7!$&!&#'!1($9&.('!/+&'O!102203'=!B7!-0,097&'/G-$9(0%#$4'/!
$&! =$7! H! ./+,4! +/0&0%+9! +,! /+&.! #7B(+=+L$&+0,! $,=!
+--.,0#+/&09#'-+9$2!/&$+,+,4:!
!
CFJ! ;51! 2?8(2112*! ;-'@-&! $K! 3-&+'21! )6! -&L+(0M! ,)94),54-H-&A! 6-(1'! ;-'@!

2&*)'@24-54!,2441!5&*!&2+'()8@-41!VJ-A!"#^Y#!F2+'()8@-41!;2(2!-*2&'-6-2*!G0!'@2-(!

8)403)(8@)&+,425(! 3)(8@)4)A0! 51! ;244! 51! 8)1-'-<2! 1'5-&-&A! ;-'@! 5&'-9

&2+'()8@-4!2451'512#!J()3!*50!=!)&;5(*1M!CFJ!2?8(211-)&!,)94),54-H2*!;-'@!,2441!

)6! '@2! 3)&),0'2N35,()8@5A2! 4-&25A2! VJ"N[XY#! F2+'()8@-41! ;2(2! '@2!

8(2*)3-&5&'! ,244! '082! 8(212&'! G26)(2! *50! =! ;@-42! J"N[Xc! ,2441! ;2(2! '@2!

8(2*)3-&5&'!,244!'082!)&!*501!K9^#!
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!

!"#$%&,"!_"`$!Z/2(/0/+)$)&./!=<a!&1$3/!U%&36)!4&/%5[!06*D&+3!;AB!/:2(/00&*+!$)!)6/!1-(&+/!

4($,)-(/! 0&)/!$)!b_!6*-(0!$4)/(!*2/($)&*+"! <,$%/!'$(!bOC!c1"!Z/5!'*:! &+5&,$)/0! (/3&*+!*4!

&+)/(/0)"!_"`'"!a&36!2*D/(!1&,(*3($260!*4!(/3&*+!*4!&+)/(/0)]!$)!b_!6*-(0!$4)/(!*2/($)&*+L!

1;AB!/:2(/00&*+!U5$(8! 4&/%5L!$'*./[!,*>%*,$%&\/5!D&)6!2*%71*(26*+-,%/$(!,/%%0! 4*-+5!*+!

)6/!$5K$,/+)!adR!0/,)&*+! U'/%*D["!<,$%/!'$(!bO!c1"!A/-)(*26&%0!D/(/! &5/+)&4&/5!'7! )6/&(!

2*%71*(26*+-,%/$(!1*(26*%*37!$0!D/%%!$0!2*0&)&./!0)$&+&+3!D&)6!$+)&>+/-)(*26&%!/%$0)$0/"!

_"`,"!a&36!2*D/(!1&,(*3($260]!$)!`!5$70L!;AB!/:2(/00&*+!U5$(8!4&/%5L!$'*./[!,*>%*,$%&\/5!

D&)6!B_efC!2*0&)&./!,/%%0! /:)($.$0$)&+3! 4(*1!$!'%**5!./00/%!*+! )6/!$5K$,/+)!adR!0/,)&*+!

U'/%*D["! <,$%/! '$(! bO! c1"! U=+! 0&)-! 67'(&5&\$)&*+! 2/(4*(1/5! '7!S0"! Z*0/1$(7! g/44/(7L!V("!

X&%%&$1!G))*!$+5!h(*4/00*(!Z&,6$(5!h*-%0*1!$)!)6/!#$+,/(!Z/0/$(,6!iYL!9*+5*+[!
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!

):H!*#'!(02'!01!,'.&(0%#+2/!+,!1($9&.('!('%$+(!

):H:;! ?'.&(0%#+2/! $('! /3+1&27! -0B+2+L'=! +,! &#'! /7/&'-+9!
9+(9.2$&+0,!%0/&D1($9&.(':!
!

O1! &2+'()8@-41! ;2(2! '@2! 6-(1'! ,2441! ')! 2?8(211! CFJ! 5'! '@2! 6(5,'+(2! 1-'2M! 5&*!

(2,(+-'32&'!)6!&2+'()8@-41!(28(212&'1!5!720!25(40!2<2&'!*+(-&A!'@2!-&645335')(0!

(218)&12! VF5'@5&! .XXQYM! '@2-(! ()42! -&! 6(5,'+(2! @254-&A!;51! -&<21'-A5'2*#! J-(1'M!

'@2! 101'23-,! 3)G-4-H5'-)&! )6! &2+'()8@-41! -&! )+(! 3+(-&2! 6(5,'+(2! 3)*24! ;51!

5112112*#! O1! 1@);&! -&! J-A! "#[M! G4))*! &2+'()8@-4! ,)+&'! -&,(2512*! ;-'@-&! =X!

3-&+'21!)6!-&L+(0!5&*!82572*!5'!=!@)+(1!6)44);-&A!6(5,'+(2#!

!

!

!"#$ %&-"! A/-)(*26&%0! D/(/! 1*'&%&\/5! &+)*! )6/! 1-(&+/! 070)/1&,! ,&(,-%$)&*+! D&)6&+! PC!

1&+-)/0! *4! &+K-(7! &+! *-(!1-(&+/! 4($,)-(/!1*5/%"! MMM! 2! N!C"CCC@L!FAGHF!D&)6!I*+4/((*+&!

,*((/,)&*+! ,*12$(/5! )*! +*+>&+K-(7! ,*+)(*%"! h/(4*(1/5! &+! ,*%%$'*($)&*+! D&)6! V("! Y$)/!

W*D/(0!*4!h(*4/00*(!<$($!Z$+8&+J0!W(*-2L!A$)&*+$%!=+0)&)-)/!*4!a/$()!$+5!9-+3L!=12/(&$%!

#*%%/3/!9*+5*+"!

!
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):H:>! P,&+D"Q"J>! +,#+B+&/! /7/&'-+9!-0B+2+L$&+0,! 01! ,'.&(0%#+2/!
$,=!('=.9'/!&#'!/+L'!01!1($9&.('!9$22./:!
!

O1! WE! -1! 5! 35L)(! &2+'()8@-4! ,@23)7-&2! 5&*! ;51! 6)+&*! ')! G2! 1-A&-6-,5&'40!

242<5'2*! 8)1'96(5,'+(2! VJ-A! "#=YM! %! -&<21'-A5'2*! ;@2'@2(! -'1! 2?8(211-)&! -1!

-38)('5&'! -&! 6(5,'+(2! (285-(! -&! <-<)#! WE! -1! 5! EPE! ,@23)7-&2! 5&*! 5! 6+&,'-)&54!

@)3)4)A+2!)6!@+35&!%>9[#! %'1!2?8(211-)&!,5&!G2!1'-3+45'2*!G0! '@2!8(212&,2!)6!

CFJ! 5&*! -'! 1-A&541! <-5! EPEB.! ')! 32*-5'2! &2+'()8@-4! ,@23)'5?-1! V/,58-&-M!

>58-&2'9d2(5! 2'! 54#! .XXX\! /-&A2(! 5&*! /5&1)&2''-! .XX"Y#! C)! 8()3)'2! 4),54!

&2+'()8@-4!(2,(+-'32&'M!WE!)(!D]/!;51!-&L2,'2*!5'!'@2!6(5,'+(2!1-'2!-332*-5'240!

5&*!5'!."!@)+(1!8)1'96(5,'+(2#!C)!-&@-G-'!101'23-,!&2+'()8@-4!3)G-4-H5'-)&M!5&'-9

EPEB.! )(! %AR! -1)'082! ,)&'()4! ;51! A-<2&! -&'(582(-')&25440! $! @)+(! 8(296(5,'+(2!

5&*! 5'! ^.! @)+(1! 8)1'96(5,'+(2#! C@2! &+3G2(! )6! &2+'()8@-41! -&! '@2! 101'23-,!

,-(,+45'-)&!;51!,)+&'2*!5'!=!@)+(1M!'@2!'-32!8)-&'!5'!;@-,@!'@2!&2+'()8@-4!,)+&'!

82572*! -&! '@2! '-32! ,)+(12! 2?82(-32&'! 8)1'96(5,'+(2! VJ-A! "#ZYM! 5&*! )&! *50! .[!

8)1'96(5,'+(2#! >),54! WE! '(25'32&'! *-*! &)'! 5662,'! &2+'()8@-4! ,)+&'! ;@-42! 5&'-9

EPEB.!1-A&-6-,5&'40!*2842'2*!&2+'()8@-4!,)+&'!5'!=!@)+(1!8)1'96(5,'+(2#!

!
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!"#$ %&."! $+)&>#j#Zb! )(/$)1/+)! (/5-,/5! )6/! '%**5! +/-)(*26&%! ,*-+)! $)! P! 6*-(0! 2*0)>

4($,)-(/! ,*12$(/5! )*! =3W! ,*+)(*%"! Y#! )(/$)1/+)! 5&5! +*)! $44/,)! +/-)(*26&%! ,*-+)"!

A/-)(*26&%!,*-+)0!(/)-(+/5!)*!'$0/%&+/! %/./%0! &+!$%%! )(/$)1/+)!3(*-20"!F)! %/$0)!?!$+&1$%0!

D/(/!-0/5!2/(!3(*-2"!B&3-(/0!(/2(/0/+)!1/$+!Q!<RS"!M2NC"COL!b!0&5/5!)>)/0)"!!

!
O4'@)+A@!101'23-,!'(25'32&'!;-'@!5&'-9EPEB.!(2*+,2*!&2+'()8@-4!3)G-4-H5'-)&!

*+(-&A! '@2! 25(40! 8)1'96(5,'+(2! 82(-)*M! -'! *-*! &)'! 5662,'! (245'-<2! e! ,544+1!

3-&2(54-H5'-)&!5'!*50!.[!54'@)+A@!'@2!53)+&'!)6!G)&2!<)4+32!;51!(2*+,2*!VJ-A!

"#$XY#!>),54!-&L2,'-)&!)6!WE!5'!'@2!6(5,'+(2!1-'2!*-*!&)'!5662,'!6(5,'+(2!@254-&A!5'!

*50!.[#!

!
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!
!

!
!
!
! ! ! ! !
!"#$%&'/"!Z*D!@]!Y#!$+5!$+)&>#j#Zb!)(/$)1/+)!5&5!+*)!$44/,)!k!,$%%-0!1&+/($%&\$)&*+!$)!

5$7! bf! 2*0)>4($,)-(/"! Z*D0! bdP]! a*D/./(L!1&+/($%&\/5! ,$%%-0! .*%-1/!D$0! (/5-,/5!D&)6!

$+)&>#j#Zb! )(/$)1/+)! '-)! )*)$%! .*%-1/!D$0! +*)! $44/,)/5"! Z*D! _]! Z/2(/0/+)$)&./! j>($70!

06*D&+3! $+)&>#j#Zb! )(/$)1/+)! (/5-,/5! ,$%%-0! .*%-1/L! 2$()&,-%$(%7! )6/! $+)/(&*(! ,*()/:L!

'-)! +*)! (/%$)&./! k! ,$%%-0! 1&+/($%&\$)&*+"! UF5.&,/! *+! /:2/(&1/+)$%! 5/0&3+! 2(*.&5/5! '7!

h(*4/00*(!<$($!Z$+8&+L!A$)&*+$%!=+0)&)-)/!*4!a/$()!$+5!9-+3L!=12/(&$%!#*%%/3/!9*+5*+[!

IgG2A aCXCR2
1.2

1.4

1.6

1.8

2.0

2.2

B
V 

m
m

3 *

PBS KC
1.2

1.4

1.6

1.8

2.0

2.2

B
V 

m
m

3

ns

PBS KC
2.0

2.5

3.0

3.5

4.0

TV
 m

m
3

ns

aCXCR2 IgG2A
2.0

2.5

3.0

3.5

4.0
TV

 m
m

3
ns

IgG control anti-CXCR2 



 141 

):H:H! P,&+DI7RS! $,&+B0=7! ='%2'&'/! ,'.&(0%#+2/! /7/&'-+9$227O!
+,#+B+&/! 209$2! ('9(.+&-',&! $&! &#'! 1($9&.('! /+&'! $,=! +-%$+(/!
1($9&.('!('%$+(:!
!
F2?'M!3-,2!;2(2! '(25'2*!;-'@! 5! <54-*5'2*! 5&*! 182,-6-,! >0QR9G4),7-&A! 5&'-G)*0!

VS5420M!C@)350!2'!54#!.XX[Y#!C@-1!2662,'-<240!-&@-G-'2*!'@2!101'23-,!3)G-4-H5'-)&!

5&*! 4),54! (2,(+-'32&'! )6! &2+'()8@-41! ')! '@2! 6(5,'+(2! 1-'2! VJ-A! "#$$Y! 5&*! ;51!

511),-5'2*! ;-'@! 1-A&-6-,5&'! -385-(32&'! )6! 6(5,'+(2! @254-&A! 5'! *50! .[! 56'2(!

1+(A2(0#! B28(212&'5'-<2! @-1')4)A-,54! 12,'-)&1! 1'5-&2*!;-'@!:511)&f1! C(-,@()32!

5'!*50!$"!1@);2*!5&'-9>0QR!'(25'32&'!42*!')!6)(35'-)&!)6!5!45(A2!-335'+(2!5&*!

+&3-&2(54-H2*! ,544+1! ,)385(2*! ')! %AR! ,)&'()4! '(25'32&'! VJ-A! "#$.Y#! :-,()EC!

5&5401-1!5&*!(28(212&'5'-<2!3-,()9EC! -35A21!1@);2*!'@5'!5&'-9>0QR!'(25'32&'!

42*! ')! *24502*!3-&2(54-H5'-)&! 5&*! (23)*24-&A! )6! '@2! 6(5,'+(2! ,544+1! 5'! *50! .[!

VJ-A!"#$=Y"!
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!

!

!
!"#$%&''"!F'*./]!F+)&>97?W!$+)&'*57!5/2%/)/0!+/-)(*26&%0!&+!070)/1&,!,&(,-%$)&*+"!S&55%/]!

#*-+)0!*4!2*0&)&./%7!0)$&+/5!&+4&%)($)&./!+/-)(*26&%0!&+!)6/!$5K$,/+)!1-0,%/!)*!)6/!4($,)-(/!

0&)/! ,*12$(&+3! +/-)(*26&%! 5/2%/)&*+!D&)6! $+)&>97?W! $+)&'*57! ./(0-0! =3W! ,*+)(*%"! I/%*D]!
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Z/2(/0/+)$)&./! 0/,)&*+0! 06*D&+3! %*,$%! &+4&%)($)&*+! *4! +/-)(*26&%0! &+! )6/! $5K$,/+)!1-0,%/!

0)$&+/5!-0&+3!$+)&>97?W! U%/4)[!$+5!$+)&>+/-)(*26&%! /%$0)$0/! U(&36)[!2(&1$(7!$+)&'*5&/0!$)!

V$7! @! $+5!V$7! `! 2*0)>4($,)-(/! 4*%%*D&+3! +/-)(*26&%! 5/2%/)&*+! -0&+3! $+)&>97?W! $+)&'*57!

U%*D/(!(*D[!*(!=3W!,*+)(*%!U-22/(!(*D["!

!

!
!

!
!
!"#$ %&'("! V/2%/)&*+! *4! +/-)(*26&%! -0&+3! $+)&>97?W! %/5! )*! &12$&(/5! 4($,)-(/! 6/$%&+3"!

Z/2(/0/+)$)&./! 0/,)&*+! 0)$&+/5! D&)6! S$00*+J0! ;(&,6(*1/! $)! 5$7! @_! ,*12$(&+3! 4($,)-(/!

6/$%&+3! &+! 1*-0/! )(/$)/5! D&)6! &0*)72/! ,*+)(*%! ./(0-0! $+)&>97?W"! #*+)(*%! 0/,)&*+! 06*D0!

$5.$+,/5! 1&+/($%&\/5! ,$%%-0! D6&%/! )(/$)1/+)! 0/,)&*+! 06*D0! $! %$(3/! &11$)-(/!

-+1&+/($%&\/5!,$%%-0"!S-0,%/! 4&'(/0!l!(/5m!,*%%$3/+L!'*+/!$+5!1&+/($%&\/5!,$%%-0!l!3(//+"!

V*))/5!%&+/!*-)%&+/0!,$%%-0L!0*%&5!%&+/!*-)%&+/0!,*()&,$%!'*+/"!

!
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!
!
!
!

!
!
!
!"#$%&')"!F+)&>97?W!)(/$)1/+)!%/5!)*!&12$&(/5!4($,)-(/!6/$%&+3!$0!06*D+!'7!)6/!(/5-,/5!k!

,$%%-0! 1&+/($%&\$)&*+! $)! 5$7! bf! $4)/(! 0-(3/(7"! F)! %/$0)! ?! $+&1$%0! D/(/! -0/5! 2/(! 3(*-2"!

B&3-(/0!(/2(/0/+)!1/$+!Q!<RS"!Z/%$)&./!k!,$%%-0!1&+/($%&\$)&*+]! =3W!#)(%L!@CC!n!P"?@!km!

F+)&>97?W!`_"oC!Q!_"_PO"! MMM!2!N!C"CC@!'7!b!0&5/5! )>)/0)"!I/%*D]!Z/2(/0/+)$)&./!1&,(*>#;!

&1$3/0!06*D&+3!$+)&>97?W!)(/$)1/+)!%/5!)*!5/%$7/5!1&+/($%&\$)&*+!$+5!(/1*5/%&+3!*4!)6/!

4($,)-(/!,$%%-0"!!
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!

!

):)!P==+&+0,!01!(*?@!%(0-0&'/!,'.&(0%#+2!('9(.+&-',&!

!

):):;!*#'!-.(+,'!$+(!%0.9#!-0='2!01!+,12$--$&+0,!+/!$!/.+&$B2'!
&'9#,+M.'! &0! +,F'/&+4$&'! &#'! ('9(.+&-',&! 01! +,12$--$&0(7! 9'22/!
+,!('/%0,/'!&0!$!209$2!+,12$--$&0(7!/&+-.2./:!
!
C@2!5&5401-1!)6!35&0!12,'-)&1!5'!3+4'-842!'-32!8)-&'1!-1!(2I+-(2*!')!,)3G-&2!'@2!

1'5'-,!8-,'+(21!8()<-*2*!G0!@-1')4)A0!-&')!5&!588(2,-5'-)&!)6!'@2!*0&53-,1!)6!,244!

3-A(5'-)&! -&! <-<)#! :)(2)<2(M! 30! )8'-3-H5'-)&! 2?82(-32&'1! 1@);2*! '@5'! '@2!

*2,54,-6-,5'-)&!8(),211!;-'@!_SCOM!&2,2115(0!-&!)(*2(!')!2&5G42!12,'-)&-&A!)6!'@2!

G)&2M!8(2,4+*21!'@2!+12!)6!'@2!&2+'()8@-4!35(72(1M!&2+'()8@-4!2451'512!5&*!>0QR#!

C@2(26)(2M!'@2!5-(!8)+,@!3)*24!)6!-&645335'-)&M!;@-,@!-1!5!;-*240!5,,28'2*!5&*!

<54-*5'2*! -&!<-<)!3)*24! 6)(! 1'+*0-&A! '@2! (2A+45'-)&!)6! '@2!25(40!2<2&'1!)6! 4),54!

-&645335'-)&M! 85('-,+45(40! '@2! ()42! )6! ,0')7-&21! 5&*! ,244! 3-A(5'-)&M! ;51! +12*!

VB)35&)M!J5AA-)&-! 2'! 54#! $ZZ^Y#! J(5,'+(2! 1+82(&5'5&'!;51! -&L2,'2*! -&')! '@2!5-(!

8)+,@! ')! 23+45'2! '@2! 4),54! -&645335')(0! 6(5,'+(2! 2&<-()&32&'! 5&*! ,2441! 5&*!

1+82(&5'5&'1!;2(2!,)442,'2*!5'!"!@)+(1M!;@-,@!@5*!G22&!8(2<-)+140!G22&!6)+&*!

')!G2!5!1+-'5G42!'-32!8)-&'!6)(!'@2!1'+*0!)6!&2+'()8@-4!5&*!3)&),0'2!(2,(+-'32&'!

V]2('-&-M!T);5(*!2'!54#!$ZZZY#!

!

C)! <2(-60! '@5'! '@2! 8(212&,2! )6! 5&! -&645335')(0! 1'-3+4+1! 425*1! ')! 5&! -&64+?! -&!

-&645335')(0!,2441M!WEM!H03)15&!5&*!CFJ!;2(2!'21'2*!-&!'@2!5-(!8)+,@!3)*24#!WE!

-1!5!;244!7&);&!&2+'()8@-4!,@23)7-&2!VB-'H35&M!T+A@219T5&71!2'!54#!.X$XY#! %'!

;51!242<5'2*!6()3!=!@)+(1!8)1'96(5,'+(2!-&!'@2!,-(,+45'-)&!VJ-A!"#=Y#!%&@-G-'-)&!)6!
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-'1! 35-&! (2,28')(! EPEB.! -&! <-<)! 42*! ')! (2*+,2*! 3-&2(54-H2*! ,544+1! <)4+32!

54'@)+A@! e! ,544+1! 3-&2(54-H5'-)&! *-*! &)'! ,@5&A2! 5'! *50! .[! VJ-A! "#$=Y#! C@-1!

,@23)7-&2!;)+4*! '@2(26)(2! 12(<2! 51! 5&! 588()8(-5'2! 8)1-'-<2! ,)&'()4! ')! <2(-60!

'@2! 5-(! 8)+,@! 3)*24! 51! 5&! -&! <-<)! 51150! ')! -&<21'-A5'2! (2,(+-'32&'! )6!

-&645335')(0!,2441#!J-A!"#$"!1@);1! '@5'!5!@-A@!*)12!)6!WE!V$XX!+A!)(!3)(2Y! -&!

32*-5!c!$Xe!JE/!;51!&2,2115(0!')!1'-3+45'2!'@2!-&64+?!)6!-&645335')(0!,2441!-&!

'@2! 5-(! 8)+,@!3)*24#! g03)15&! -1! 5! 8)'2&'! 5&*! &)&9182,-6-,! -33+&)1'-3+45&'#!

/-3-45(! ')! WEM! H03)15&! 1'-3+45'2*! (2,(+-'32&'! )6! -&645335')(0! ,2441! 5'! @-A@!

*)121! V$XX! +A! 5&*! 5G)<2Y! VJ-A! "#$"Y#! (@CFJ! @51! G22&! (28)('2*! ')! @5<2! 5!

,@23)'5,'-,!2662,'!)&!&2+'()8@-41!5&*!3)&),0'21!VJ-A5(-M!:)(-!2'!54#!$Z[^\!:-&AM!

]2(15&-! 2'! 54#! $Z[^\!U5&AM!U54'2(! 2'! 54#! $ZZX\! >-3M! B0+! 2'! 54#! .XXZY#! J-A! "#$K!

1@);1!'@5'!(@CFJ!1'-3+45'2*!5!13544!-&64+?!)6!-&645335')(0!,2441!;@2&!$!&A!;51!

-&L2,'2*! -&')! '@2! 5-(! 8)+,@! G+'! '@-1! 2662,'! ;51! 5G)4-1@2*! 5'! @-A@2(! *)121#!

%&'2(21'-&A40M!5!,)3G-&5'-)&!)6!G)'@!(@CFJ!5&*!H03)15&!42*!')!5&!5**-'-<2!2662,'!

-&! -&645335')(0! ,244! (2,(+-'32&'M! 1+AA21'-&A! '@5'! CFJ! ,5&! 8()3)'2! -&64+?! )6!

-&645335')(0!,2441!-&!'@2!8(212&,2!)6!)'@2(!-&645335')(0!1'-3+4-!VJ-A!"#$QY#!

!

!
!
!
!
!
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!
!
!"#$ %&'%"! =11-+/! ,/%%!1&3($)&*+! &+)*! $&(! 2*-,6! &+! (/02*+0/! )*! Y#L! $! 8+*D+! +/-)(*26&%!

,6/1*8&+/"!?!1&,/!D/(/!-0/5!2/(!3(*-2"!B&3-(/0!(/2(/0/+)!1/$+!Q!<RS"!MMMM!2NC"CCC@L!@>

D$7!FAGHF!-0&+3!I*+4/((*+&J0!2*0)>)/0)!,*((/,)&*+"!!

!
!

!
!
!
!"#$%&'*"!=11-+/!,/%%!1&3($)&*+!&+)*!$&(!2*-,6!&+!(/02*+0/!)*!\71*0$+L!$+!&+4%$11$)*(7!

0)&1-%-0"! ?! 1&,/! D/(/! -0/5! 2/(! 3(*-2"! B&3-(/0! (/2(/0/+)! 1/$+! Q! <RS"! M! 2NC"COL! MMM!

2NC"CC@L!@>D$7!FAGHF!-0&+3!I*+4/((*+&J0!2*0)>)/0)!,*((/,)&*+"!

!
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!

!
!
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!"#$%&',"!(6;AB!$+5!\71*0$+!6$./!$+!$55&)&./!/44/,)!&+!)6/!(/,(-&)1/+)!*4!&+4%$11$)*(7!

,/%%0! &+)*! )6/!$&(!2*-,6"!?!$+&1$%0!D/(/!-0/5!2/(!3(*-2"!B&3-(/0! (/2(/0/+)!1/$+!Q!<RS"!
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!
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-&645335')(0!,0')7-&21!5&*!,@23)7-&21#!C)!511211!;@2'@2(! '@2!25(40!,0')7-&2!

2&<-()&32&'! 5'! '@2! 6(5,'+(2! 1-'2! 1'-3+45'21! 42+7),0'2! (2,(+-'32&'M! '@2!

-&645335')(0! ,244! (2,(+-'32&'! 6)44);-&A! -&L2,'-)&! )6! 6(5,'+(2! 1+82(&5'5&'! VJ/Y!
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!"#$%&'-"!B<!2(*.&5/0!$!,7)*8&+/!/+.&(*+1/+)!)6$)!2(*1*)/0!1&3($)&*+!*4!&11-+/!,/%%0"!;>

)/0)!U-+2$&(/5[!MMM2NC"CC@"!

!
!

C)!'21'!;@2'@2(!(@CFJ!8()3)'21!'@2!(2,(+-'32&'!)6! -&645335')(0!,2441M!(@CFJ!

;51! 5**2*! ')! 6(5,'+(2! 1+82(&5'5&'! VJ/cCFJY! 5&*! ,)385(2*! ')! 6(5,'+(2!

1+82(&5'5&'!54)&2M!32*-5!54)&2!)(!32*-5!c!(@CFJ#!O**-'-)&!)6!(@CFJ!-&!32*-5!

8()3)'2*! ')'54! -&645335')(0! ,244! (2,(+-'32&'! ,)385(2*! ')! 32*-5! 54)&2#! %'1!

5**-'-)&!')!6(5,'+(2!1+82(&5'5&'!541)!8()3)'2*!5!1-A&-6-,5&'!(-12!-&!'@2!&+3G2(!

)6!-&645335')(0!,2441!-&!'@2!5-(!8)+,@!2?+*5'2!,)385(2*!')!6(5,'+(2!1+82(&5'5&'!

54)&2#!C)!'21'!'@2!2662,'!)&!&2+'()8@-4!-&64+?!182,-6-,5440M!JOE1!;51!82(6)(32*!')!

-*2&'-60!>0QRcES$$Gc!,2441!5&*!'@2!')'54!&+3G2(1!*2(-<2*!6()3!'@2!82(,2&'5A21!

3251+(2*!VJ-A!"#$ZY#!

!
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):N!T+/9.//+0,!
!
!
O4'@)+A@! -'! -1! 7&);&! '@5'! CFJ! -1! (242512*! 5'! '@2! 6(5,'+(2! 1-'2M! '@2! 7-&2'-,1! )6!

(242512! )6! '@-1! ,0')7-&2! 5&*! -'1! ,244+45(! )(-A-&V1Y! @5<2! &)'! 8(2<-)+140! G22&!

8(2,-1240!*26-&2*#!%&!'@2-(!6(5,'+(2!3)*24!+1-&A!CFJB9*26-,-2&'!3-,2M!R2(1'2&624*!

2'! 54! 6)+&*! '@5'! CFJ! 85('-,-85'21! 5'! 12<2(54! 6+&,'-)&54! 42<241! -&,4+*-&A! '@2!

(2,(+-'32&'! )6!:/E1M! 58)8')1-1! )6! @082('()8@-,! ,@)&*(),0'21! 5&*! (2,(+-'32&'!

)6! )1'2),451'1! *+(-&A! 6(5,'+(2! @254-&A! VR2(1'2&624*M! E@)! 2'! 54#! .XX=Y#!T);2<2(M!

'@20!*-*!&)'!-&<21'-A5'2!'@2!()42!)6!CFJ!-&!-&-'-5'-&A!'@2!-&645335')(0!5&*!(285-(!

8@5121!)6! 6(5,'+(2!@254-&A#!C@2!*5'5!8(212&'2*! -&! ,@58'2(!=!8()<-*2*!2<-*2&,2!

'@5'! CFJ! 84501! 5&! -38)('5&'! ()42! *+(-&A! '@2! 25(40! 1'5A2M! ;-'@-&! '@2! 6-(1'! ."!

@)+(1M! 6)44);-&A! 17242'54! -&L+(0#! C@-1! 5&*! '@2! 6)44);-&A! ,@58'2(! 5''238'! ')!

24+,-*5'2!'@2!32,@5&-13!G0!;@-,@!CFJ!-&-'-5'21!'@2!6(5,'+(2!@254-&A!,51,5*2#!

!

O1-*2!6()3!WEM!;@-,@!1@);2*!5!1-A&-6-,5&'!8257!5'!Z!@)+(1M!'@2!,-(,+45'-&A!42<24!

)6!8()-&645335')(0!,0')7-&21M!-&,4+*-&A!CFJM!*-*!&)'!54'2(!1-A&-6-,5&'40!)<2(!^.!

@)+(1! 6)44);-&A! 17242'54! -&L+(0! VJ-A! "#=Y#! C@-1! 1+AA21'1! '@5'! 5&! -1)45'2*! '-G-54!

6(5,'+(2! -1! &)'! 1+66-,-2&'! ')! 425*! ')! (242512! )6! *2'2,'5G42! 42<241! )6!

8()-&645335')(0!,0')7-&21!-&!'@2!101'23-,!,-(,+45'-)&#!C@-1!;)+4*!G2!,)&1-1'2&'!

;-'@!'@2!,4-&-,54!)G12(<5'-)&!'@5'!'@2!101'23-,!-&645335')(0!(218)&12!10&*()32!

-1!'08-,5440!122&!)&40!-&!8)40'(5+35!85'-2&'1#!C)!24+,-*5'2!'@2!'-3-&A!5&*!,244+45(!

)(-A-&1! )6! 2&*)A2&)+1! CFJ! 6)44);-&A! 6(5,'+(2M! 5! ,)3G-&5'-)&! )6!

-33+&)@-1'),@23-1'(0! 5&*! -&! 1-'+! @0G(-*-H5'-)&! ;51! +12*#! E)&1-1'2&'! ;-'@!

8(2<-)+1!(28)('1!VO&*(2;M!O&*(2;!2'!54#!$ZZ"\!E@+&AM!E))4!2'!54#!.XXQYM!%!6)+&*!

'@5'!&2+'()8@-41!5(2!(2,(+-'2*!6-(1'M!6)44);2*!G0!3)&),0'21N35,()8@5A21!=!*501!
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6)44);-&A!17242'54!-&L+(0!VJ-A!"#^Y#!h6!&)'2M!54'@)+A@!3)&),0'21!5(2!7&);&!')!G2!

35L)(!8()*+,2(1!)6!CFJM! '@2!,2441! '@5'!8()*+,2!CFJ!5'! '@2! 6(5,'+(2!1-'2!*+(-&A!

'@2! 6-(1'! ."! @)+(1! 5(2! &2+'()8@-41#! F2+'()8@-4! CFJ! -1! '@)+A@'! ')! G2! 35-&40!

323G(5&2!G)+&*!5&*!,5&!-&*+,2!,0')7-&2!8()*+,'-)&M! -&,4+*-&A!CFJM!G0!)'@2(!

-33+&2! ,2441! '@()+A@! &2+'()8@-4! CFJ! (242512! 5&*! ,2449,244! ,)&'5,'! V]2&&)+&5!

5&*!S2&72(1!.XXKY#!C@2! -&!1-'+!@0G(-*-H5'-)&!V%/TY! -35A21!541)!1+AA21'2*! '@5'!

CFJ!2?8(211-)&!,)94),54-H2*!;-'@!'@2!2&*)'@24-+3#!U@-42!2&*)'@24-54!,2441!@5<2!

G22&!6)+&*!')!2?8(211!CFJ!5&*!@5<2!COE_!5,'-<-'0!V%35-H+3-M!%'505!2'!54#!.XXXYM!

-'! -1! 541)! 8)11-G42! '@5'! '@2! CFJ! 1-A&54! )(-A-&5'2*! 6()3! 5,'-<5'2*! -33+&2! ,2441!

4-&-&A!'@2!2&*)'@24-+3#!

!

F2+'()8@-41! 5(2! )6'2&! 511),-5'2*! ;-'@! -385-(2*! @254-&A! 8(),21121! 5&*!

*01(2A+45'2*!-&645335'-)&#!J)(!2?53842M!'@20!@5<2!G22&!6)+&*!')!G2!-38)('5&'!

2662,')(1! -&! '@2!85'@)A2&-,! -&645335'-)&! 122&! -&! (@2+35')-*! 5('@(-'-1! '@()+A@!

'@2!6)(35'-)&!)6!F_C1!5&*!8()*+,'-)&!)6!%>9$^!VW5'50535M!h@3+(5!2'!54#!.X$=\!

W@5&*8+(M! E5(3)&59B-<2(5! 2'! 54#! .X$=Y#! E)&<2(1240M! &2+'()8@-4! *2842'-)&!

-385-(2*!G)&0!(285-(!-&!5!(5'!3)*24!VE@+&AM!E))4!2'!54#!.XXQY#!C)!-&<21'-A5'2!'@2!

()42! )6! &2+'()8@-41! -&! 6(5,'+(2! (285-(M! 5! 12(-21! )6! 2?82(-32&'1! ')! 35&-8+45'2!

&2+'()8@-41!-&!<-<)!;2(2!82(6)(32*#!

!

%&!35&0!3)*241!)6!-&645335'-)&M!D:F!3)G-4-H5'-)&!6()3!'@2!G)&2!35(();!-&')!

'@2! G4))*! 5&*! (2,(+-'32&'! -&')! '-11+21! -1! (2A+45'2*! <-5! _>BcEPE! ,@23)7-&21M!

;@-,@!5,'! -&!'@2!3)+12!<-5!EPEB.!VJ+(H2!5&*!B5&7-&!.XX[Y#! %! 6)+&*!'@5'!WEM!5!

EPE! ,@23)7-&2! 5&*! 5! 6+&,'-)&54! @)3)4)A+2! )6! @+35&! %>9[M! ;51! '@2! )&40!

8()-&645335')(0! ,0')7-&2! '@5'! ;51! 1-A&-6-,5&'40! +8(2A+45'2*! -&! '@2! 101'23-,!
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12(+3!;-'@-&!'@2!6-(1'!."!@)+(1!VJ-A!"#=Y#!J+('@2(3)(2M!'@2!&+3G2(!)6!,-(,+45'-&A!

&2+'()8@-41! -&,(2512*! 8)1'9-&L+(0M! 8257-&A! 5'! =! @)+(1! VJ-A! "#[Y:! C@2! 3+(-&2!

EPEB.!-1!5G42!')!32*-5'2!&2+'()8@-4!,@23)'5?-1!-&!(218)&12!')!G)'@!3+(-&2!WE!

5&*! @+35&! %>9[! V/-&A2(! 5&*! /5&1)&2''-! .XX"\! B-'H35&M! T+A@219T5&71! 2'! 54#!

.X$XY#! C)! 6+('@2(! -&<21'-A5'2! '@2! ()42! )6! D:F1! -&! 6(5,'+(2! @254-&AM!3-,2!;2(2!

'(25'2*! 101'23-,5440! ;-'@! 5! EPEB.! G4),7-&A! 3)&),4)&54! 5&'-G)*0#! /01'23-,!

5*3-&-1'(5'-)&! )6! 5! &2+'(54-H-&A! 5&'-G)*0! ')! EPEB.! 2662,'-<240! -&@-G-'2*! '@2!

3)G-4-H5'-)&!)6!D:F1! -&')! '@2!G4))*! 1'(253!VJ-A!"#ZY! 5&*!;51!511),-5'2*!;-'@!

1-A&-6-,5&'40!4);2(!,544+1!<)4+321!5'!'@2!6(5,'+(2!1-'2!VJ-A!"#$XYM! -&*-,5'-&A!'@5'!

&2+'()8@-41! 8450! 5&! -38)('5&'! ()42! -&! 6(5,'+(2! @254-&A#! U@-42! 4),54!

5*3-&-1'(5'-)&!)6!WE!*-*!&)'!5+A32&'!,544+1!<)4+32!)(!3-&2(54-H5'-)&M!'@-1!,)+4*!

G2!*+2! ')!5!&+3G2(!)6! (251)&1M! -&,4+*-&A! '@2!1@)('!@546! 4-62!)6!WE! -&!<-<)! Vb$X!

3-&+'21Y!V>5'2(<22(M!>-&*420!2'!54#!$ZZQYM!WE!G2-&A!5!101'23-,!3)G-4-12(!(5'@2(!

'@5&! 4),54! (2,(+-'2(! )6! &2+'()8@-41V/,58-&-M! >58-&2'9d2(5! 2'! 54#! .XXXY! 5&*! '@2!

53)+&'!)6!WE!(242512!&)'!G2-&A!5!4-3-'-&A!65,')(#!O*3-&-1'(5'-)&!)6!101'23-,!WE!

;51! &)'! 5''238'2*! 51! '@-1! -1! 5! @-A@40! &)&9182,-6-,! 588()5,@#! J+('@2(3)(2M!

,@23)7-&21! 5(2! )&40! 2662,'-<2! ;@2&! 5! ,)&,2&'(5'-)&! A(5*-2&'! -1! 21'5G4-1@2*#!

/01'23-,! WE! ;)+4*! &)'! *-(2,'40! 8()3)'2! 4),54! (2,(+-'32&'! )6! &2+'()8@-41!

182,-6-,5440!')!'@2!6(5,'+(2!1-'2#!

!

C@2! 54'2(&5'-<2! 1'(5'2A0! )6! &2+'()8@-4! -&@-G-'-)&! +1-&A! 5&'-9>0QR! 5&'-G)*0!

*23)&1'(5'2*!,425(40!'@5'!&2+'()8@-41!8450!5&!2112&'-54!()42!-&!6(5,'+(2!@254-&A!

-&! <-<)#! O&'-9>0QR! '(25'32&'! 1-A&-6-,5&'40! (2*+,2*! 101'23-,! 3)G-4-H5'-)&! )6!

&2+'()8@-41! 5&*! (2,(+-'32&'! 5'! '@2! 6(5,'+(2! 1-'2! VJ-A! "#$$Y! 5&*! 42*! ')!

1-A&-6-,5&'40! -385-(2*! 6(5,'+(2! @254-&A! VJ-A! "#$.M! "#$=Y#! T);2<2(M! -'! (235-&1!
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+&,425(! ;@0! 5&'-9EPEB.! 5&*! 5&'-9>0QR! '(25'32&'M! G)'@! )6! ;@-,@! 2112&'-5440!

*2842'2*! 101'23-,! &2+'()8@-4! 3)G-4-H5'-)&! 42*! ')! *-662(2&'! 2662,'1! )&! 6(5,'+(2!

@254-&A#! O! &+3G2(! )6! 65,')(1! 350! 5,,)+&'! 6)(! '@-1! *-662(2&,2M! -&,4+*-&A!

(2*+&*5&,0! )6! '@2! &2+'()8@-4! ,@23)7-&2! &2';)(7! ;@-,@! 625'+(21! 3+4'-842!

,@23)7-&21! -&,4+*-&A! EK5M! F96)(304932'@-)&04942+,04M! 8@2&04545&-&2! V6:>DYM!

5&*! 42+7)'(-2&2!]"! V>C]"Y! 51!;244! 51!3+4'-842! ,@23)7-&2! (2,28')(1! -&,4+*-&A!

EPEB$! 5&*! EPEB.Vi)1@-3+(5! .XX^Y#! h'@2(! 8)11-G-4-'-21! -&,4+*2! *-662(2&'!

8@5(35,)7-&2'-,1!5&*!8@5(35,)*0&53-,1!)6!'@212!(25A2&'1!51!;244!51!*-662(-&A!

32,@5&-131! )6! 5,'-)&! )6! '@2! 5&'-G)*-21! -&,4+*-&A! *2842'-)&M! G4),75*2! 5&*! ,244!

401-1#!

!

S+(-&A!-&645335'-)&M!&2+'()8@-41!5(2!(2,(+-'2*!')!'@2!*535A2*!'-11+21!5&*!;-'@!

'-32M! '@2! ,2441! 58)8')12! 5&*! 5(2! ,425(2*! G0! 35,()8@5A21! 5&*! *2&*(-'-,! ,2441#!

T+35&1!5&*!3-,2!*-662(!-&!'@2-(!&+3G2(1!)6!,-(,+45'-&A!&2+'()8@-41#!%&!@+35&1M!

KX9^Xe!)6!,-(,+45'-&A!42+7),0'21!5(2!&2+'()8@-41!;@2(251!-&!3-,2!)&40!$X9.Ke!

5(2! &2+'()8@-41! V:21'51! 5&*!T+A@21! .XX"Y#! %'!350! '@2(26)(2! G2! (251)&5G42! ')!

8)1'+45'2!'@5'!&2+'()8@-41!12(<2!5!()42!'@5'!-1!5'!4251'!51!-38)('5&'!-&!'@2!@+35&!

51!-'!-1!-&!'@2!3)+12#!

!

CFJ! @51! 541)! G22&! 6)+&*! ')! G2! 5! &2+'()8@-4! ,@23)7-&2! G)'@! -&! <-'()M! +1-&A!

3-A(5'-)&!511501M!5&*!-&!<-<)!V:-&AM!]2(15&-!2'!54#!$Z[^\!E0G+4170M!:,E)3G!2'!54#!

$Z[Z\! F2;35&! 5&*!U-47-&1)&! $Z[Z\! g@5&AM! B53)1! 2'! 54#! $ZZ.Y#! B2,2&'! *5'5!

1+AA21'! '@5'!&2+'()8@-4! 6+&,'-)&1!2?'2&*!G20)&*!'@2! -&*+,'-)&!5&*!82(1-1'2&,2!

)6! -&645335'-)&#!F2+'()8@-41!8450!5!720!()42!-&!,244+45(!;)+&*!*2G(-*232&'!G0!

(23)<-&A!*25*!,2441!5&*!85'@)A2&1!')!12'!'@2!1'5A2!6)(!@254-&A#!%&*22*M!(23)<54!
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)6! &2+'()8@-41! 6()3! 5&! -&64532*! '-11+2! 2?5,2(G5'21! '-11+2! *535A2M! -&,4+*-&A!

6)44);-&A!1'2(-42! -&L+(0!VJ)+(&-2(!5&*!D5(7)1!.X$.Y#!F2+'()8@-41!2?8(211!35&0!

8()'25121! '@5'! 350! G2! -38)('5&'! 6)(! '-11+2! (285-(M! 6)(! 2?53842! 35'(-?!

32'544)8()'25129Z! V::D9ZYM! ;@-,@! *-A21'1! 2?'(5,244+45(! 35'(-?! 5&*! *2A(5*21!

-&'(5,244+45(! 35'(-?! ,)38)&2&'1! -&,4+*-&A! 5,'-&M! '+G+4-&M! 5&&2?-&! 5&*! T:R]$!
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Chapter 5 
TNF initiates fracture healing by promoting monocyte/macrophage recruitment via the CCL2/CCR2 
axis.  
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?%$7!L-#9/66-#%M2!0-2$&$/2$!3-66/3$%-#;!

)?G?<!CBB-&-7.!70!(#*+,!&7!&#'!0($1&2('!'.:-(7.8'.&!%(787&'/!

&#'!('1(2-&8'.&!70!.'2&(7%#-3/!$.B!87.716&'/?!

V-&,5!(/012!=36!)&4;!5::5,'-@5!=/5&!9-@5&!-&!'/5!:-(6'!>G!/)+(6!:)44)=-&9!-&M+(;!

3&*!'/5!83M)(!-&:43883')(;!,544!-&:-4'(3'5!*+(-&9!'/-6!75(-)*!,)&6-6'5*!7(-83(-4;!

):!012D5<7(566-&9!&5+'()7/-46H! %! -&@56'-93'5*!=/5'/5(!5<)95&)+6! (/012!=/-,/!

45*!')!3,,545(3'5*!:(3,'+(5!(573-(!-&!@-@)!3,'5*!@-3!&5+'()7/-46#!T5!/;7)'/56-\5*!

'/3'! 3**-'-)&34! (/012! 3'! '/5! :(3,'+(5! 6-'5! =)+4*! 5&/3&,5! '/5! -&&3'5! -88+&5!

(567)&65! ')! 7()8)'5! '/5! (5,(+-'85&'! ):! &5+'()7/-46H! =/-,/! -&! '+(&! 3''(3,'!

8)&),;'56! '/3'! /3@5! E55&! 6/)=&! ')! E5! 366),-3'5*! =-'/! :(3,'+(5! /534-&9!

N?45<3&*5(H! B/3&9! 5'! 34#! >P$$Q! )(! )(,/56'(3'5! =)+&*! /534-&9! -&! )'/5(! '-66+56!

NV,37-&-H!C37-&5'De5(3!5'!34#!>PPPZ!13'/3&!>PPJZ!V)5/&45-&!3&*!C-&*E)8!>P$PQ#!

a6-&9! '/5!8+(-&5! 3-(! 7)+,/!8)*54! NC3=(5&,5H! b-4();! 5'! 34#! >PP$QH! %! 65'! )+'! ')!

*5'5(8-&5! '/5! *;&38-,6! ):! &5+'()7/-4! 3&*! 8)&),;'5! ,/58)3''(3,'-)&! ')! '/5!

,)8745<! 4),34! :(3,'+(5! ,;')A-&5!8-4-5+#!S5*-3! )(!8+(-&5! :(3,'+(5! 6+75(&3'3&'6!

7(573(5*!36!*56,(-E5*!3E)@5!=5(5!-&M5,'5*!-&')!'/5!3-(!7)+,/!5-'/5(!34)&5!)(!-&!

,)8E-&3'-)&!=-'/! $! &9! (/012H! 3&*! '/5! ,544+43(! -&:-4'(3'56! 3665665*! 3'! G! /)+(6#!

?**-'-)&! ):! (/012! (56+4'5*! -&! 3&! -&,(5365! -&! E)'/! '/5! &+8E5(! ):! &5+'()7/-46!

NC;JbfH!BK$$Ef!,5446Q!N2-9!G#$YQ!3&*!8)&),;'56F83,()7/3956!N!"#$%D!"#$%&&'("#

!"##$%&'())*+&-&!'/5!3-(!7)+,/!N2-9!"#.Q#!!

!
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!"#$ %&)! "..%$%-#! -9! 67PIQ! VG! #8W! $-! 96+3$:6/! 2:0/6#+$+#$! 06-4-$/.! 6/36:%$4/#$! -9!

4-#-3($/254+36-07+8/2!V'()*&H!<XGGRH!<XGGER!3/112W!%#$-!+%6!0-:37!/O:.+$/;!"!4%#%4:4!

-9!)!+#%4+12!?/6/!:2/.!0/6! $6/+$4/#$!86-:0;!Q%8:6/2! 6/06/2/#$! $7/!4/+#2!R!STU;! BB!0!C!
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)?I!J'1#$.-/8!56!H#-1#!(#*+,!('1(2-&/!
87.716&'/98$1(7%#$4'/!
!

)?G?@!CBB-&-7.!70!(#*+,!&7!0($1&2('!/2%'(.$&$.&!-.B21'B!
1#'87K-.'!"";<!'>%('//-7.?!
!
?6! 8)&),;'56! 3(5! 43(954;! (5,(+-'5*! E;! ,/58)A-&56! *5(-@5*! :()8! &5+'()7/-46!

*+(-&9!'/5!-&:43883')(;!(567)&65!N13'/3&!>PPJZ!V)5/&45-&!3&*!C-&*E)8!>P$PQH!

=5! 5<38-&5*! '/5! 7()*+,'-)&! ):! '/5! A5;! &5+'()7/-4D*5(-@5*! 8)&),;'5!

,/58)A-&56!BBC>!NSBRD$QH!BBC.!NS%RD$UQ!3&*!6%CJI#!?**-'-)&!):!$!&9!):!(/012!

-&!'/5!3-(!7)+,/56!346)!45*!')!3&!-&,(5365!-&!BBC>!45@546!36!*5'5(8-&5*!E;!`C%V?!

=/-46'!45@546!):!BBC.!3&*!6%CDJIH!45@546!=5(5!+&3::5,'5*!N2-9!"#GQ#!0/5!5&/3&,5*!

(5,(+-'85&'! ):! E)'/!&5+'()7/-46! 3&*!8)&),;'56F83,()7/3956! -&! '/5! 3-(! 7)+,/!

8)*54!E;!012!=36!3E()93'5*!E;!'/5!3**-'-)&!):!3&'-DBBC>!&5+'(34-\-&9!3&'-E)*;!

N2-96!"#"H!"#JQ#!I57(565&'3'-@5!2?BV!74)'6!3(5!346)!6/)=&#!

! !
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)?G?<!C.&-D"";<!$5(74$&'/!&#'!%(787&-7.!70!('1(2-&8'.&!70!
.'2&(7%#-3/!$/!H'33!$/!87.716&'/98$1(7%#$4'/?!

!

!"#$ %&%! 67PIQ&%#.:3/.! 06-4-$%-#! -9! #/:$6-07%1! %#91:O! %2! +,-1%27/.! ,(! +..%$%-#! -9!

#/:$6+1%[%#8!+#$%,-.(!$-!<<'&\;!",-=/]!6/06/2/#$+$%=/!Q"<S!01-$2!?%$7!0/63/#$+8/!-9!3/112!

$7+$!+6/!#/:$6-07%12!V'()*RH!<XGG,R!3/112W;!L/1-?]!./6%=/.!3/11!3-:#$2;!"$! 1/+2$!)!+#%4+12!
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!

!"#$ %&+! 67PIQ&%#.:3/.! 06-4-$%-#! -9! #/:$6-07%1! %#91:O! %2! +,-1%27/.! ,(! +..%$%-#! -9!

#/:$6+1%[%#8!+#$%,-.(!$-!<<'&\;!",-=/]!6/06/2/#$+$%=/!Q"<S!01-$2!?%$7!0/63/#$+8/!-9!3/112!

$7+$! +6/! 4-#-3($/254+36-07+8/2! V'()*&H! <XGG,RH! <XGGER! 3/112W;! L/1-?]! ./6%=/.! 3/11!

3-:#$2;!"$!1/+2$!)!+#%4+12!?/6/!:2/.!0/6!$6/+$4/#$!86-:0;!Q%8:6/2!6/06/2/#$!4/+#2!R!STU;!

B0CD;DEH!BBB0CD;DDGH!G&?+(!"IJK"!?%$7!L-#9/66-#%M2!0-2$&$/2$!3-66/3$%-#;!

!

)?I?G!(#*+,!%(787&'/!"";<!'>%('//-7.!56!.'2&(7%#-3/?!
!
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'/5! '-E-35! ):! B"^LCFJ!8-,5! NY>#^cQ! N2-9! "#^Q! 3&*! -&,+E3'5*! '/58! -&! :(3,'+(5!
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3**-'-)&!):!$P!79!)(!8)(5!):!(/012!7()8)'5*!BBC>!5<7(566-)&!-&!&5+'()7/-46!3'!

$!/)+(!:)44)=-&9!5<7)6+(5!')!:(3,'+(5!6+75(&3'3&'#!!

!

!"#$%&,!^:6%$(!-9!#/:$6-07%12!%#!_!:2%#8!+#!%44:#-4+8#/$%3!#/8+$%=/!4:6%#/!#/:$6-07%1!

/#6%374/#$!Y%$!VS$/4!</11!P/37#-1-8(W;!

!

!

!"#$ %&-! "..%$%-#! -9! 67PIQ! $-! /#6%37/.! ,-#/! 4+66-?&./6%=/.! 4:6%#/! #/:$6-07%12! 06/&

/O0-2/.! $-! 96+3$:6/! 2:0/6#+$+#$! %#! =%$6-! 1/.! $-! :06/8:1+$%-#! -9! <<'! 06-.:3$%-#;! P7/!

/O0/6%4/#$!?+2! 6/0/+$/.! A! $%4/2;! P7/! 9%8:6/2! 6/06/2/#$! $7/!4/+#2! R! STU;! B! 0CD;DEF! BBB!

0CD;DDGH!G&?+(!"IJK"!?%$7!L-#9/66-#%M2!0-2$&$/2$!3-66/3$%-#;!

!

0/5(5! -6! ,)&'()@5(6;! -&! '/5! 4-'5(3'+(5!=/5'/5(!&5+'()7/-46! 3(5!3E45! ')!7()*+,5!
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,)&'38-&3&'! ,5446! )'/5(! '/3&! &5+'()7/-46#! 0)! *5'5(8-&5! '/5! 3E-4-';! ):! 8+(-&5!

&5+'()7/-46! ')! 5<7(566! BBC>H! %! +65*! -88+&),;'),/58-6'(;! ')! *5'5,'! ,)D

5<7(566-)&! N85(95*! 6-9&34g! ;544)=F)(3&95Q! ):! &5+'()7/-4! 5436'365Nb(55&Q! 3&*!

BBC>!N(5*Q#!%!,)445,'5*!,5446!:()8!8+(-&5!=/)45!E4))*!:)44)=5*!E;!(5*!,544!4;6-6#!

15+'()7/-46!=5(5!-*5&'-:-5*!E;!'/5!8+4'-D4)E+43'5*!8)(7/)4)9;!):!'/5-(!&+,45-!)&!

K?R%!NE4+5Q!3&*!'/5!5<7(566-)&!):!&5+'()7/-4!5436'365#!%!'/5&!5<7)65*!'/5!,5446!')!

5-'/5(! ,)&'()4!85*-3! )(! :(3,'+(5! 6+75(&3'3&'! :)(! .P!8-&+'56! :)44)=5*! E;! $! &9!

(/012#!?6!6/)=&!-&!2-9!"#]H!8+(-&5!&5+'()7/-46!*5(-@5*!:()8!=/)45!E4))*!,453(4;!

5<7(5665*!BBC>!=/5&!5<7)65*!')!3!,)8E-&3'-)&!):!:(3,'+(5!6+75(&3'3&'!3&*!012!

E+'!&)'!012!34)&5#!

!

!"#$ %&.!`2%#8! %44:#-3($-37/4%2$6(H! <<'\! /O06/22%-#!?+2!./$/3$/.! %#! #/:$6-07%12!
06/&/O0-2/.!$-!96+3$:6/!2:0/6#+$+#$!+#.!PIQ!V/O+401/2!%#.%3+$/.!,(!(/11-?!+66-?2W;!P7/!

06/2/#3/! -9! <<'\! %44:#-6/+3$%=%$(! %2! 2//#! ,(! 6/.! 91:-6/23/#$! +#.! 3-&1-3+1%[+$%-#! ?%$7!

#/:$6-07%1! /1+2$+2/! /O06/22%-#! V86//#W! 1/.! $-! +! (/11-?! 2%8#+1! %#! $7/!4/68/.! %4+8/2;! P7/!

0-1(4-607-#:31/+6! 4-607-1-8(! -9! $7/! #/:$6-07%12! ?+2! -,2/6=/.! %#! $7/! X"^@! V,1:/W!
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)?)!J$.-%23$&-.4!&#'!"";<9""=<!$>-/!-.!0($1&2('!('%$-(!
-.!:-:7!
!
!

)?)?@!;71$3!$BB-&-7.!70!("";<!B-B!.7&!'.#$.1'!0($1&2('!('%$-(?!
!

0/5!BBC>FBBI>!3<-6!/36!E55&!:)+&*!')!E5!-87)('3&'!-&!'/5!/534-&9!(567)&65!):!

)'/5(! ';756! ):! '-66+5H! -&,4+*-&9! 6A545'34! 8+6,45! NT5E5(H! 1546)&! 5'! 34#! $]]]Z!

V+(95)&6! >PP^Z!S3('-&5\H!S,[345! 5'! 34#! >P$PZ! C+H! [+3&9! 5'! 34#! >P$$Z! ?(5:-5@3H!

V)A)4)@!5'!34#!>P$>Z!B/3&H!S))(5!5'!34#!>P$>Z!B/5&H!C-+!5'!34#!>P$>Z!C-3&9H!h+&9!5'!

34#!>P$>Z!V+(56/H!W+!5'!34#!>P$>Z!T3&H!C-!5'!34#!>P$>Z!X)6'3(&);H!b3&,/5@3!5'!34#!

>P$.Q#!C),34!3*8-&-6'(3'-)&!):!(8BBC>!3'!$P!&9!3&*!$PP!&9!3'!'/5!:(3,'+(5!6-'5!

)&!*3;6!P!3&*!$!*-*!&)'!3::5,'!:(3,'+(5!(573-(!3'!*3;!>Y!)&!8-,()B0!3&34;6-6!N2-9!

"#$PQH!7()E3E4;!*+5!'/5!6/)('!/34:D4-:5!):!'/5!7()'5-&!NI+99-5()H!243'-!5'!34#!>PP.Q#!
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!"#$%&'/!'-3+1!+..%$%-#!-9!64<<'\!+$!$7/!96+3$:6/!2%$/!%44/.%+$/1(!+9$/6!$7/!-0/6+$%-#!+#.!
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3-#$6-1!GDD!R!E;cb!_F!64<<'\!GD!#8!dA;cd!R!E;cE!_F!64!<<'\!GDD!#8!cc;A!R!);c\!_;!LK]!

^LS!3-#$6-1!G;dc!R!D;Ge!44AF!64<<'\!GD!#8!\;GG!R!D;GG!44AF!64<<'\!GDD!#8!\;GD!R!D;Ge!

44A;!I-!2%8#%9%3+#$!37+#8/2!./$/3$/.H!G&?+(!"IJK"!?%$7!L-#9/66-#%M2!0-2$&$/2$!3-66/3$%-#;!

!
! !

0 10 100
0

1

2

3

rmCCL2

B
V

 (m
m

3 )

ns ns

0 10 100
0

2

4

6

8

rmCCL2

TV
 (m

m
3 )

ns ns

0 10 100
0

50

100

150

rmCCL2

R
el

at
iv

e 
C

al
lu

s 
M

in
er

al
is

at
io

n 
(%

) 

ns ns



 175 

)?)?<!A.#-5-&-7.!70!&#'!"";<!B-B!.7&!-8%$-(!0($1&2('!#'$3-.4?!
!
!

0)!'56'!'/5!()45!):!BBC>!-&!:(3,'+(5!/534-&9!-&!@-@)H!&5+'(34-\-&9!3&'-E)*;!')!BBC>!

=36! 3*8-&-6'5(5*! 6;6'58-,344;! E5:)(5! 3&*! 3:'5(! '/5! )6'5)')8;#! "! i9! 3&'-DBBC>!

=36! -&M5,'5*! -&'(375(-')&5344;! :()8!>!/)+(6!7(5D)75(3'-@54;!3&*!(5753'5*!*3-4;!

:)(!$G!*3;6!-&,4+6-@5#!0/5!3&-8346!=5(5!63,(-:-,5*!3'!*3;!>Y!3&*!3665665*!+6-&9!

8-,()B0!N2-9!"#$$Q#!1)!*-::5(5&,5!-&!:(3,'+(5!/534-&9!=36!&)'5*#!

!

!"#$ %&''! S(2$/4%3! +.4%#%2$6+$%-#! -9! +#$%&<<'\! .%.! #-$! +99/3$! 96+3$:6/! 6/0+%6! %#! =%=-;! )!

+#%4+12!?/6/!:2/.!0/6!$6/+$4/#$!86-:0;!Q%8:6/2!6/06/2/#$!4/+#!R!STU;!Z/1+$%=/!3+11:2!_!

4%#/6+1%[+$%-#]!@8*!3-#$6-1!));)!R!A;D\!_F!+#$%&<<'\!));e!R!b;cA!_;!LK]!@8*!3-#$6-1!\;DG!R!

D;\A!44AF!+#$%&<<'\!\;G\!R!D;\G!44A;!PK]!@8*!3-#$6-1!A;Gb!R!D;EG!44AF!+#$%&<<'\!\;AA!R!
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!

)?)?G!A.#-5-&-7.!70!&#'!1#'87K-.'!('1'%&7(!07(!"";<L!""=<L!
-8%$-('B!0($1&2('!#'$3-.4?!
!

%&!@-@)!-&/-E-'-)&!):!BBI>H!'/5!bD7()'5-&D,)+745*!(5,57')(!:)(!BBC>H!+6-&9!68344!

8)45,+45!-&/-E-')(!%1BL..GG!36!7(5@-)+64;!*56,(-E5*!NL()*85(A54H![+E5(!5'!34#!

>PP"Z!V/-&H!L3(-E3+*!5'!34#!>PP]Z!j+5H!T3&9!5'!34#!>P$PQ! 6-9&-:-,3&'4;! -873-(5*!

5&*),/)&*(34! :(3,'+(5! /534-&9! ,)873(5*! ')! @5/-,45! ,)&'()4! 3'! *3;! >Y! 3:'5(!

6+(95(;!N2-9!"#$>Q#!0/5!B0!(5,)&6'(+,'-)&6!6/)=!'/3'!BBI>!-&/-E-'-)&!45*!')!&)&D

+&-)&!):!'/5!:(3,'+(56!=-'/!@5(;!7))(!:(3,'+(5!,344+6!:)(83'-)&#!

! !
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!

!

!

!"#$ %&'(;! <<Z\! %#7%,%$%-#! %40+%62! 96+3$:6/! 6/0+%6! %#! =%=-H! ?%$7! 0--6! 96+3$:6/! 3+11:2!

9-64+$%-#!3-40+6/.!$-!3+66%/6!3-#$6-1;!)!+#%4+12!?/6/!:2/.!0/6!$6/+$4/#$!86-:0;!Q%8:6/2!

6/06/2/#$!4/+#! R! STU;! Z/1+$%=/! 3+11:2!_!4%#/6+1%[+$%-#]! K/7%31/! 3-#$6-1! <-#$6-1H! GDD! R!

E;GE! _F! <<Z\! +#$+8-#%2$! )e;Ab! R! d;GG! _#! ! LK]! K/7%31/! 3-#$6-1! \;bA! R! D;Ge! 44AF! <<Z\!

+#$+8-#%2$!A;\b!R!D;))!44A;!PK]!K/7%31/!3-#$6-1!A;bb!R!D;\E!44AF!<<Z\!+#$+8-#%2$!);ed!R!

G;EG! 44A;! B0CD;DEH! \&2%./.! $&$/2$;! L/1-?]! 6/06/2/#$+$%=/! 4%36-&<P! %4+8/2! 27-?%#8! 0--6!

96+3$:6/!3+11:2!9-64+$%-#!+$!.+(!\c!0-2$&96+3$:6/;!
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)?E!M-/12//-7.!
!

0/5!85,/3&-68!E;!=/-,/!012!7()8)'56!:(3,'+(5!/534-&9!-6!+&A&)=&#!012!-6!3&!

-&:43883')(;!,;')A-&5!'/3'! -6!A&)=&!')!7()8)'5!,/58)'3<-6!):!8)&),;'56!3&*!

83,()7/395H!=/-,/!3,,+8+43'5!3'!6-'56!):!E)&5!-&M+(;!3&*!E)&5!(58)*54-&9!3&*!

743;!3&!-87)('3&'!()45!-&!E)&5!(573-(!NS3(,+6!$]Y^Z!T-44-386H!h-3&9!5'!34#!$]]>Z!

I3/-8-H!T3&9!5'!34#!$]]"Z!?45<3&*5(H!B/3&9!5'!34#!>P$$Z!1-,)43-*)+H!T)&9!5'!34#!

>P$>Q#! 0/5(5:)(5H! -'! =36! /;7)'/56-\5*! '/3'! 3**-'-)&34! 012! 7()8)'56! '/5!

(5,(+-'85&'!):!8)&),;'56!3&*!83,()7/3956!')!'/5!6-'5!):!-&:43883'-)&#!

!

R(5@-)+6!(57)('6!)&!=/5'/5(!012!-6!3!,/58)A-&5!:)(!8)&),;'56!3(5!,)&:4-,'-&9!

NS-&9H! L5(63&-! 5'! 34#! $]Y^Z! 15=83&! 3&*!T-4A-&6)&! $]Y]Z!T3&9H!T34'5(! 5'! 34#!

$]]PQ#!%!:)+&*!'/3'!012!34)&5!*-*!&)'!*-(5,'4;!7()8)'5!'(3&68-9(3'-)&!3,()66!3!

,/58)'3<-6!=544!-&!@-'()#!

!

012! -6! )&5! ):! '/5! A5;! -&:43883')(;! ,;')A-&56! 8)*+43'-&9! -88+&5! 3&*!

-&:43883')(;! (567)&656! 3'! '/5! 6-'5! ):! 4),34! -&:43883'-)&#! %'! (59+43'56! 95&56!

(567)&6-E45! :)(! '/5! (5,(+-'85&'!):!8)&),;'56! -&,4+*-&9!eB?SD$!3&*!`D6545,'-&!

N15+83&&H!S3,/45-*'!5'!34#!$]]JQ!3&*!BBC>!E;!5&*)'/54-34!,5446!NS3'6+6/-83!3&*!

d775&/5-8!$]Y]Q#! %&!3!6A-&!=)+&*!8)*54H!95&5'-,!*-6(+7'-)&!):!012I$!-&!@-@)!

(56+4'5*!-&!4566!65@5(5!4),34!-&:-4'(3'-)&!):!-&:43883')(;!45+A),;'56!NS)(-H!X)&*)!

5'! 34#! >PP>Q#! a&:)('+&3'54;H! '/5! 43&*83(A! 6'+*;! E;! b5(6'5&:54*! 5'! 34H! =/-,/!

6/)=5*!-873-(5*!53(4;!:(3,'+(5!/534-&9!-&!012I$F012I>D*5:-,-5&'!8-,5H!*-*!&)'!

*56,(-E5!'/5! -873,'!):!012I!*5:-,-5&,;!)&! 45+A),;'5! -&:-4'(3'-)&!3'! '/5! :(3,'+(5!

6-'5Nb5(6'5&:54*H!B/)!5'!34#!>PP.Q#!
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!

%'! -6! 7)66-E45! '/3'! 012! 7()8)'56! 8)&),;'5! )(! 83,()7/395! (5,(+-'85&'!

-&*-(5,'4;H! :)(! 5<38745H! '/()+9/! '/5! 5<7(566-)&! ):! ,/58)A-&56! E;! )'/5(! ,5446!

NS3'6+6/-83! 3&*! d775&/5-8! $]Y]Q#! 012! ,3&! 346)! 7(-85! '/5! 5&*)'/54-+8! ')!

5<7(566! 3*/56-)&! 8)45,+456! '/3'! 7()8)'5! '/5! (5,(+-'85&'! ):! 8)&),;'56! 3&*!

83,()7/3956N15+83&&H! S3,/45-*'! 5'! 34#! $]]JQ#! %&! )(*5(! ')! -&@56'-93'5! '/5!

(5,(+-'85&'! ):! 8)&),;'56F83,()7/3956! -&! (567)&65! ')! 012! -&! '/5! :(3,'+(5!

5&@-()&85&'H! 3&! -&! @-@)! 377()3,/! =36! +65*#! O+3&'-:;-&9! '/5! A-&5'-,6! ):!

8)&),;'5!-&:-4'(3'-)&!-&')!6-'56!):!-&:43883'-)&!-6!,/3445&9-&9!-&!73('!*+5!')!'/5!

(543'-@54;!4)=!&+8E5(6!):!E4))*!8)&),;'56!-&!8)6'!5<75(-85&'34!3&-834!675,-56H!

-&,4+*-&9!8-,5g! P#^cD$c! ,)873(5*! ')! >cD$Pc! -&! /+83&6! NC3E)(3')(;! >PP^Q!

3&*!-'!(5k+-(56!43(95!&+8E5(6!):!3&-8346#!2+('/5(8)(5H!2GFYP!6'3-&-&9!*)56!&)'!

5&3E45! *-6'-&,'-)&! E5'=55&! '/5! (56-*5&'! 83,()7/395! 7)7+43'-)&6! 3&*! '/5!

-&,)8-&9!8)&),;'56!36!3!(567)&65!')!'/5!6A545'34!-&M+(;!=-'/!3&*!=-'/)+'!012#!

0/5(5:)(5H! '/5! 34'5(&3'-@5! 377()3,/! ):! +6-&9! '/5! 3-(! 7)+,/! 8)*54! ):!

-&:43883'-)&NI)83&)H!2399-)&-!5'!34#!$]]^Z!C3=(5&,5H!b-4();!5'!34#!>PP$QH!=/-,/!

-6!3!=-*54;!+65*!3&*!3,,57'5*!8)*54!')!'56'!-88+&5!,544!(5,(+-'85&'!-&!@-@)H!=36!

5874);5*#!

!

15+'()7/-46! :3,-4-'3'5! '/5! (5,(+-'85&'! ):!8)&),;'56! -&')! -&:4385*! '-66+56! @-3! 3!

&+8E5(!):!)'/5(!853&6#!R()'5-&6!5#9#!3\+(),-*-&H!CC.^!3&*!,3'/576-&!b!(545365*!

:()8! &5+'()7/-4! 9(3&+456! ,3&! 7()8)'5!8)&),;'5! (5,(+-'85&'! @-3! 3,'-@3'-)&! ):!

'/5-(! :)(8;4D757'-*5! (5,57')(6! N2RI6Q! NX)43,\A)=6A3! 3&*! X+E56! >P$.Q#!

15+'()7/-46!6/5*!6%CDJI!=/-,/!,)8745<56!=-'/!%CDJ!')!3,'-@3'5!5&*)'/54-34!,5446!

@-3!97$.P!')!5<7(566!3*/56-)&!8)45,+456#!%CDJ!'(3&6D6-9&34-&9!346)!743;6!3!7-@)'34!
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()45! -&! '/5! (5,(+-'85&'! ):! 8)&),;'56! 3'! 3&! -&:43883')(;! 6-'5! E;! 6;&'/56-\-&9!

8)&),;'5D'3(95'5*! ,/58)A-&56H! -&,4+*-&9! BBC>N[+(6'H! T-4A-&6)&! 5'! 34#! >PP$Z!

V)5/&45-&!3&*!C-&*E)8!>P$PQ#!%CDJ!3,'6!)&!,5446!'/()+9/!-&'5(3,'-)&!=-'/!%CDJIUH!

3!4)=D3::-&-';!(5,57')(H!3&*!3!'(3&6*+,-&9!7()'5-&H!97$.P!N0393H![-E-!5'!34#!$]Y]Q#!

T/-45!97$.P!5<7(566-)&!-6!+E-k+-')+6H!%CDJIU!5<7(566-)&!-6!4-8-'5*!')!3!&+8E5(!

):!,544!';756!NW38363A-H!0393!5'!34#!$]YYQ#![)=5@5(H!%CDJIU!,3&!E5!(545365*!:()8!

,5446! -&! 3! 6)4+E45! :)(8H! 6%CDJIUH! =/-,/! 366),-3'56! =-'/! %CDJ#! 0/5! (56+4'3&'! %CD

JF6%CDJIU! ,)8745<! ,3&! '/5&! E-&*! 97$.P! )&! ,544! 858E(3&56! ')! :)(8! '/5! /-9/!

3::-&-';! %CDJ! (5,57')(H! 3! 85,/3&-68! A&)=&! 36! l'(3&6D6-9&34-&9m#! 0/-6! 5&3E456! 3!

=-*5!@3(-5';!):!,5446!'/3'!)&4;!5<7(566!97$.P!')!(567)&*!')!%CDJ#!%&*55*H!%CDJ!/36!

E55&! 6/)=&! ')! (5,(+-'! -&:43883')(;! ,5446! @-3! '/-6!85,/3&-68! NS)*+(H! C-! 5'! 34#!

$]]^Z! I)83&)H! V-()&-! 5'! 34#! $]]^Z! B)45''3H! V)4*)! 5'! 34#! >PPPQ! 3&*! %CJF6%CJIU!

'(3&6D6-9&34-&9!,3&!-&*+,5!3!6=-',/!:()8!&5+'()7/-4!')!8)&),;'5!(5,(+-'85&'!3'!

'/5!6-'5!):! -&:43883'-)&!N[+(6'H!T-4A-&6)&!5'!34#!>PP$Z!S3(-&H!S)&'5()Dh+4-3&!5'!

34#! >PP$Q#! BBC.! -6! 7()*+,5*! E;! &5+'()7/-46! E+'! 346)! )'/5(! ,544! ';756! -&,4+*-&9!

5&*)'/54-34! ,5446H! 8)&),;'56! 3&*! 83,()7/3956! NX36383H! V'(-5'5(! 5'! 34#! $]].Q#!

K+(-&9! '/5! -&:43883')(;! 7/365H! -'! E-&*6! ')! BBI$! )&! -&:43883')(;!8)&),;'56!

'/+6! 7()8)'-&9! '/5-(! (5,(+-'85&'! NV)5/&45-&H! C-&*E)8! 5'! 34#! >PP]Q#! [)=5@5(H!

6%CDJ!3&*!BBC.!45@546H!+&4-A5!BBC>H!=5(5!&)'!:)+&*!')!E5!+7(59+3'5*!E;!3**-'-)&!

):!012! -&! '/5!3-(!7)+,/!8)*54!):! -&:43883'-)&!3&*!/5&,5!*)56!&)'!3,,)+&'! :)(!

/)=!012!3,'6!')!3,,545(3'5!:(3,'+(5!/534-&9#!

!

BBC>!/36!E55&!-874-,3'5*!')!E5!3&!-87)('3&'!,/58)A-&5!-&!(5,(+-'-&9!8)&),;'56!

')!E)&5#!%'!-6!7()*+,5*!E;!)6'5)E436'-,!,5446!-&!@-'()NT-44-386H!h-3&9!5'!34#!$]]>Q#!

BBC>! -6! &)'! 5<7(5665*! -&! &)(834! E)&5! E+'! -6! -&*+,5*! *+(-&9! )665)+6!
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-&:43883'-)&!3&*!'/5!-&*+,'-)&!):!BBC>!-&!)665)+6!-&:43883'-)&!,)((543'56!=-'/!

'/5!(5,(+-'85&'!):!8)&),;'56!E)'/!673'-344;!3&*!'587)(344;!NI3/-8-H!T3&9!5'!34#!

$]]"Q#! K+(-&9! *5@54)785&'H! BBC>! 7()*+,'-)&! -6! 346)! 366),-3'5*! =-'/! '/5!

(5,(+-'85&'! ):! 8)&),;'56! ')! 3(536! ):! E)&5! :)(83'-)&! 36! =544! 36! (56)(7'-)&#!

[5&,5! BBC>! 37753(6! ')! 65(@5! 36! 3&! -87)('3&'! ,/58)'3,'-,! :3,')(! -&! E)&5!

-&:43883'-)&! 3&*! 4-A54;! 743;6! 3&! -87)('3&'! ()45! -&! )(,/56'(3'-&9! '/5! (573-(!

7(),566#!!

!

?4'/)+9/! BBC>! =36! )(-9-&344;! &385*! 8)&),;'5! ,/58)3''(3,'3&'! 7()'5-&D$!

NSBRD$QH! -'! -6! &)=! A&)=&! ')! E5! -87)('3&'! :)(! '/5! (5,(+-'85&'! ):! &5+'()7/-46!

NS3'6+A3=3H! [)93E)38! 5'! 34#! $]]]Z! V75;5(H! b3)! 5'! 34#! >PPGQ! 36! =544! 36!

8)&),;'56! 3&*! 83,()7/3956NV/-! 3&*! R385(! >P$$QH! -&,4+*-&9! 3'! '/5! :(3,'+(5!

6-'5Nj-&9H! C+! 5'! 34#! >P$PQ#! %'! -6! 7()*+,5*! E;! &5+'()7/-46! NL+(&H! R5'()@-,A! 5'! 34#!

$]]GZ!W)6/-8+(3!3&*!03A3/36/-!>PP^Z!R4-;5@!>PPYZ!R5445'-5(H!S399-!5'!34#!>P$PQ!

3&*!8)&),;'56!NW)6/-8+(3H!W+/A-!5'!34#!$]Y]Q!36!=544!36!3!&+8E5(!):!)'/5(!,544!

';756H! -&,4+*-&9! 5&*)'/54-34! N[+H! C55! 5'! 34#! >PP]QH! :-E()E436'6H! @36,+43(! 68))'/!

8+6,45!Nj-&9H!25&9!5'!34#!>PP^Q!3&*!E)&5!83(()=!,5446! NB+6/-&9H!L5(4-&5(!5'!34#!

$]]PZ!S)5/45H!L/38-*-73'-!5'!34#!>P$$Q#!%'!=36!*5'5,'5*!=-'/-&!'/5!:-(6'!>G!/)+(6!

:)44)=-&9!'(3+83!-&!3&!-&!@-'()!:(3,'+(5!/583')83!8)*54!N[)::H!S36,/85;5(!5'!

34#!>P$.Q#!K567-'5!(57)('6!'/3'!8I1?!:)(!BBC>!,3&!E55&!*5'5,'5*!-&!&5+'()7/-46!

NL+(&H! R5'()@-,A! 5'! 34#! $]]GZ! W3836/-()H! X38)/3(3! 5'! 34#! >PPPQH! -'! -6! +&A&)=&!

=/5'/5(!/+83&!)(!8+(-&5!&5+'()7/-46!5<7(566!'/5!7()'5-&#!%!:)+&*!'/3'!3**-'-)&!

):! (/012! ')! 5&(-,/5*! E)&5! 83(()=D*5(-@5*! 8+(-&5! &5+'()7/-46! 5<7)65*! ')!

:(3,'+(5!6+75(&3'3&'!-&!@-'()!45*!')!-&,(5365*!45@546!):!BBC>!E;!`C%V?!N2-9!"#GQ#!

1)'3E4;H! %! =36! 346)! 3E45! ')! *-(5,'4;! @-6+34-\5!8+(-&5! &5+'()7/-46! *5(-@5*! :()8!
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E)&5!83(()=! (53*-4;! 5<7(566-&9! BBC>! 7()'5-&! E;! -88+&),;'),/58-6'(;!=/5&!

'/5;!=5(5!5<7)65*!')!:(3,'+(5!6+75(&3'3&'!3&*!(/012!E+'!&)'!(/012!34)&5!N2-9!

"#]Q#!S;! :-&*-&96!3(5!6+77)('5*!E;!3!7(5@-)+6!(57)('H!=/-,/!*58)&6'(3'5*!'/3'!

012! +7(59+43'5*! BBC>! 8566395! E;! /+83&! &5+'()7/-46! -&! @-'()! ,)D6'-8+43'5*!

=-'/!0CI! 4-93&*6! NW3836/-()H!X38)/3(3!5'!34#!>PPPZ!W)6/-8+(3!3&*!03A3/36/-!

>PP^Q#!

!

0/5! )E65(@3'-)&! '/3'! 3**-'-)&! ):! 012! 45*! ')! 5&/3&,5*!8)&),;'5F83,()7/395!

(5,(+-'85&'!-6!&)'3E45!36!'/-6!,544+43(!6+E65'!/36!E55&!-874-,3'5*!-&!)6'5)95&56-6!

Nb+-/3(*H!K3&95(!5'!34#!>P$>Z!1-,)43-*)+H!T)&9!5'!34#!>P$>Q!3&*! :(3,'+(5!,344+6!

(58)*54-&9! N?45<3&*5(H! B/3&9! 5'! 34#! >P$$Q#! 2+('/5(8)(5H! =5! 7(5@-)+64;! :)+&*!

'/3'! 5<7)6+(5! ')! (/012! 5&/3&,5*! BBC>D85*-3'5*! (5,(+-'85&'! ):! )6'5)95&-,!

7(5,+(6)(!,5446!Nb4366H!B/3&!5'!34#!>P$$Q#!T/-45!'/5!BBC>FBBI>!3<-6!/36!346)!E55&!

6/)=&!')!7()8)'5!/534-&9! -&!@3(-)+6! ';756!):! '-66+5H! -&,4+*-&9!6A545'34!8+6,45H!

4+&9H! 5&*)'/54-+8H! 36! =544! 36! E)&5! '/()+9/! '/5! (5,(+-'85&'! ):!

8)&),;'56F83,()7/3956! 3&*! SVB6! NT5E5(H! 1546)&! 5'! 34#! $]]]Z! S3('-&5\H!

S,[345! 5'! 34#! >P$PZ! C+H![+3&9! 5'! 34#! >P$$Z!?(5:-5@3H! V)A)4)@! 5'! 34#! >P$>Z! B/3&H!

S))(5!5'!34#!>P$>Z!B/5&H!C-+!5'!34#!>P$>Z!C-3&9H!h+&9!5'!34#!>P$>Z!V+(56/H!W+!5'!34#!

>P$>Z!T3&H! C-! 5'! 34#! >P$>Z! X)6'3(&);H! b3&,/5@3! 5'! 34#! >P$.QH!8)6'! ):! '/5! *3'3!

/3@5! E55&! E365*! )&! 5<75(-85&'6! *56-9&5*! ')! -&/-E-'! BBC>FBBI>! -&'5(3,'-)&!

+6-&9! 3&'39)&-6'6! 3&*! -&/-E-')(6#! d&4;! '=)! ):! '/565! 6'+*-56! =5(5! 3E45! ')!

*58)&6'(3'5! 3! E5&5:-,-34! 5::5,'! ):! +7(59+43'-&9! '/-6! 3<-6#! C-3&9! 5'! 34! +65*!

'(3&695&-,! 8-,5! 6/)=-&9! '/3'! 4+&9D675,-:-,! )@5(5<7(566-)&! ):! BBC>! 7()'5,'5*!

8-,5!:()8!E45)8;,-&D-&*+,5*!4+&9!-&M+(;!NC-3&9H!h+&9!5'!34#!>P$>Q!=/-45!?(5:-5@3!

5'! 34! :)+&*! '/3'! 6+E,+'3&5)+6! -8743&'3'-)&! ):! 393()65! =-'/! '/5! 3**-'-)&! ):! 3!
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757'-*5!:(3985&'!):!38-&)!3,-*!65k+5&,5!):!BBCD>!-87()@5*!6A-&!=)+&*!/534-&9!

-&! (3'6NC3'5(@55(H! C-&*45;! 5'! 34#! $]]JQ#! ?4'/)+9/! 3**-'-)&! ):! (8BBC>! *-*! &)'!

3,,545(3'5!:(3,'+(5!(573-(!-&!)+(!-&!@-@)!8+(-&5!:(3,'+(5!8)*54H!'/-6!83;!E5!*+5!
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)3A20%23A*&6! N23)! :2*;&(.23! A1*.39! :*&0(1*)! %)&6.39! &/! (%)! ;.3)*&6.T)A!

0&*(.6&9.321/! 0&661/! ;1/(! N)! *);2@)A! &3A! *);2A)6)A! (2! &662P! :2*;&(.23! 2:!

'*.;&*<! (*&N)016&*! N23)! U5.N/23Q! e2%6)*! )(! &64! #HHBV! C2&0%Q! `*)3'*)./&! )(! &64!

#HHBZ4!S1*!9*21'!&3A!2(%)*/!%&@)!&6/2!'1N6./%)A!:.3A.39/!(%&(!8=>!0&3!'*2;2()!

2/()29)3.0!A.::)*)3(.&(.23!&3A!0%);2(&\./!2:!'*)01*/2*!0)66/!U[)//Q!O/%;2*2@!)(!

&64!"JJHV!56&//Q!$%&3!)(!&64!"J##V!F1Q!Y&39!)(!&64!"J#7Z4!>1L1.!)(!&6!:213A!(%&(!8=>!

.3A10)/!^EbK"!.3!0%23A*20<()/!U>1L1.Q!IL)A&!)(!&64!"JJfZ4!

!

8=>! ./! &6/2! &! L)<! 02;'23)3(! 2:! (%)! .33&()! .3:6&;;&(2*<! *)/'23/)! :2662P.39!

/()*.6)! .3R1*<! A1*.39! P%.0%! 3)1(*2'%.6/! &*)! &0(.@&()A! (2! )\)*(! (%).*! N.2629.0&6!

&0(.@.(<4! b*.;.39! N<! '*2K.3:6&;;&(2*<! 0<(2L.3)/! /10%! &/! 8=>! &3A! IFK#N! 2*!

(%*219%!023(&0(!P.(%!&0(.@&()A!)3A2(%)6.&6!0)66/!%&/!N))3!/%2P3!(2!N)!3)0)//&*<!

:2*! (%)!9*)&()/(! 6)@)6! 2:!3)1(*2'%.6! A)9*&316&(.23!&3A!&0(.@&(.23!2:! (%)!=_-b[!

2\.A&/)!'&(%P&<!U51(%*.)Q!E0b%&.6!)(!&64!#HDMV!c1;;)*/Q!C&3L.3!)(!&64!"J#JZ4!E<!

A&(&! /1''2*(! (%)! *26)! 2:! 8=>! A1*.39! (%)! )&*6<! .3:6&;;&(2*<! '%&/)! 2:! :*&0(1*)!

%)&6.39!&/! .(/!A)'6)(.23!A1*.39!(%./!)&*6<!'%&/)! .;'&.*)A!:*&0(1*)!%)&6.39!P%.6)!

&19;)3(&(.23! '*2;2()A! *)'&.*! .3! @.@24! I! :213A! (%&(! *%8=>! '*2;2()A! (%)!

*)0*1.(;)3(! 2:! ;2320<()/];&0*2'%&9)/! (2! (%)! :*&0(1*)! )3@.*23;)3(! @.&! (%)!

1'*)916&(.23!2:!$$F"4!



! ""+!

!

[)30)Q!.(!./!6.L)6<!(%&(!8=>!'6&</!;16(.'6)!*26)/!&(!A.::)*)3(!/(&9)/!A1*.39!:*&0(1*)!

%)&6.394! I(! ./! *)6)&/)A! N<! 3)1(*2'%.6/! &3A! '*2;2()/! (%)! *)0*1.(;)3(! 2:!

;2320<()/];&0*2'%&9)/! @.&! $$F"! U>.9! +4#Z4! I(! &6/2! .3A10)/! (%)! )\'*)//.23! 2:!

9*2P(%! :&0(2*/! .3061A.39! ^Eb/Q! '*2;2()/! (%)! 2/()29)3.0! A.::)*)3(.&(.23! &3A!

*)0*1.(;)3(! 2:! 2/()2'*29)3.(2*! 0)66/! &3A! .3A10)/! &'2'(2/./! 2:! %<')*(*2'%.0!

0%23A*20<()/!2:!(%)!:*&0(1*)!0&661/4!8%)!A&(&!'*)/)3()A!.3!(%./!(%)/./!/199)/(!(%&(!

;2A16&(.23!2:!8=>!&(!(%)!)&*6<!.3:6&;;&(2*<!'%&/)!&::)0(/!(%)!:.3&6!21(02;)!2:!

:*&0(1*)!%)&6.39!.3!@.@24!

!

!"#$B8C&$'()*+,-"($.*-,"/"0#$-)*$12/*$23$-)*$*,1/4$"03/,++,-214$5,-)6,4$"0$31,(-71*$
)*,/"0#8$ 9.."-"20$ 23$ /2(,/$ 1):;!$ 512+2-*<$ -)*$ 1*(17"-+*0-$ 23$ 0*7-125)"/<$ ,0.$
+202(4-*<$=",$751*#7/,-"20$23$>>?@A$/*,."0#$-2$*0),0(*+*0-$23$31,(-71*$1*5,"18$
!



! ""D!

)232A!"5,1,.$5!B'5'?$1.'!
!
8%)!A&(&!'*)/)3()A!.3!(%./!(%)/./!./!2:!06.3.0&6!*)6)@&30)!&/!.(!A);23/(*&()/!(%&(!

(%)!)&*6<!.3:6&;;&(2*<!*)/'23/)!./!&!@.&N6)!(%)*&')1(.0!(&*9)(!:2*!(%)!'*2;2(.23!

2:!:*&0(1*)!%)&6.394!S3)!&''*2&0%!./!(%)!620&6!A)6.@)*<!2:!*)02;N.3&3(!8=>4!!

!

8%)! ;1*.3)! :*&0(1*)! ;2A)6! 1/)A! P&/! A)/.93)A! (2! *)'*2A10)! &/! 062/)6<! &/!

'2//.N6)!(%)!:*&0(1*)!%)&6.39!'*20)//!.3!(%)!%1;&3!&A16(!6239!N23)Q!P%.0%!2001*/!

N<! )3A20%23A*&6! 2//.:.0&(.234! I(! .3@26@)/! (%)! 0*)&(.23! 2:! &3! 2')3! (.N.&6!

2/()2(2;<4! 8%)*):2*)! (%)! A&(&! A)/0*.N)A! .3! (%./! (%)/./! P216A! ')*(&.3! (2! %.9%!

)3)*9<!2')3!(.N.&6!.3R1*.)/!.3!%1;&3/4!8%./!/1N/)(!2:!'&(.)3(/!/1::)*/!&!%.9%!*&()!

2:!02;'6.0&(.23!.3061A.39!A)6&<)A!&3A!323K13.234!Y%.6/(!(%)*)!./!&!*)G1.*);)3(!

:2*! (%)*&'.)/! (2! &00)6)*&()! :*&0(1*)! %)&6.39! .3! '&(.)3(/! P.(%! %.9%K)3)*9<! 2')3!

:*&0(1*)/Q!(%)!9*)&()/(!3))A!./!:2*!(%)!*&'.A6<!9*2P.39!31;N)*!2:!.3A.@.A1&6/!P%2!

/1/(&.3! :*&9.6.(<! :*&0(1*)/4!S/()2'2*2/./! ./! 0%&*&0()*.T)A!N<! 62P!N23)!;&//!&3A!

P)&L)3)A! N23)! /(*10(1*)Q! 6)&A.39! (2! #4B! ;.66.23! :*&9.6.(<! :*&0(1*)/! .3! (%)! Oc_!

)@)*<!<)&*!U[26*2<AQ!$22')*!)(!&64!"JJDZ4![&6:!2:!&66!'&(.)3(/!P%2!/1/(&.3!:*&9.6.(<!

:*&0(1*)/!.3@26@.39!(%)!:);2*&6!3)0L!&*)!')*;&3)3(6<!A./&N6)A!&3A!(%)!;2*(&6.(<!

*&()! ./!"#K7fg!P.(%.3! (%)! :.*/(!<)&*! U`./;&3Q!^2920%!)(!&64!"J#"Z4![)30)Q! (%)*)!

*);&.3/!&!'*)//.39!3))A! (2!A)@)62'!)::)0(.@)!/(*&()9.)/! (2!&00)6)*&()!%)&6.39!2:!

:*&9.6.(<!:*&0(1*)/4!8%)*):2*)Q!I!)\&;.3)A!P%)(%)*!8=>!(*)&(;)3(!P216A!&6/2!N)!

)::)0(.@)!.3!;.0)!(%&(!%&@)!N))3!*)3A)*)A!2/()2'2*2(.0!N<!22'%2*)0(2;<4!I!:213A!

&!MJg!.;'*2@);)3(!.3!%)&6.39!&(!"!P))L/!&3A!)G1.@&6)3(!;.3)*&6.T&(.23!(2!b^c!

023(*26/!&(!M!P))L/!U>.9!7NZ4!C&()/!2:!*)02@)*<!&3A!;2N.6.T&(.23!.3!'&(.)3(/!P.(%!

:*&9.6.(<! :*&0(1*)/! &*)! 0*.(.0&66<! A)')3A)3(! 23! :*&0(1*)! %)&6.39! &/! '*);&(1*)!

62&A.39! 6)&A/! (2! .;'6&3(! :&.61*)Q! &00213(.39! :2*! (%)! )\0)//.@)! ;2*N.A.(<! &3A!



! ""H!

;2*(&6.(<! /))3! .3! (%./! @163)*&N6)! 9*21'! 2:! '&(.)3(/4! 8%)*):2*)Q! &00)6)*&(.23! 2:!

%)&6.39!A1*.39! (%)! )&*6<!'%&/)!2:! :*&0(1*)! *)'&.*! ./!'&*(.016&*6<! *)6)@&3(! .3! (%)!

06.3.0&6!/)((.394!!

!

)2;!C'&#0@0507,.$5!D,9,&$&,01-!$1@!=/&/('!6'.#1,E/'-!
!

)2;23!F1!?,?0!8($.&/('!90@'5!
!
8%)!:*&0(1*)!;2A)6!P&/!A)/.93)A!(2!*)'6.0&()!(%)!)3A20%23A*&6!:*&0(1*)!%)&6.39!

'*20)//! /))3! .3! %1;&3! 6239! N23)/4! 8%)! ')*.2/()1;! ./! /(*.'')A! (2! &@2.A! &!

A./'*2'2*(.23&()!&;213(!2:!.3(*&;);N*&321/!%)&6.39!&/!(%)!;1*.3)!')*.2/()1;!

./!%.9%6<!&0(.@)4!8%)!21(02;)!;)&/1*)/!.3061A)A!;.0*2$8Q!%./(2629<!&3A!P).9%(!

N)&*.394!8%)!/;&66!/.T)!2:!(%)!;21/)!(.N.&!;)&3/!(%&(!(%)!:*&0(1*)!;2*'%2629<!./!

%)()*29)3)21/! .3! /'.()! 2:! (%)! 1/)! 2:! '*)0./)! &3A! /%&*'! 2/()2(2;<! '6.)*/4! 8%./!

6.;.(/! (%)!A)()0(.23!2:! (%)!)::)0(! /.T)!&3A! .(! ./!'2//.N6)! (%&(!N.2629.0&6!)::)0(/!2:!

*)&9)3(/! .3061A.39! *;$$F"!P)*)!32(! .A)3(.:.)A!1/.39! (%./! /</();4!^)3A! ()/(.39!

P&/!&(();'()A!N1(! :213A! (2!N)! .3023/./()3(! &3A! /1NR)0(! (2!P.A)!@&*.&N.6.(<! :2*!

:*&0(1*)A! N23)/! &6(%219%! (%./! P&/! 32(! '*2N6);&(.0! :2*! .3(&0(! N23)/4! _/!

N.2;)0%&3.0&6!()/(.39!./!023/.A)*)A!&!926A!/(&3A&*A!:2*!(%)!)@&61&(.23!2:!:*&0(1*)!

%)&6.39Q!.(!P216A!N)!.A)&6!(2!@&6.A&()!21*!:.3A.39/!.3!6&*9)*!&3.;&6/!/10%!&/!*&(/Q!

A29/!2*!/%))'!.3!P%.0%!(%)!6&*9)*!/.T)/!2:!(%)!N23)/!;&<!)3&N6)!;2*)!023/./()3(!

:*&0(1*)! ;2*'%2629<! &/! P)66! &/! '6&0);)3(! 2:! N23)/! 23! &! N)3AK()/(.39! R.94!

$2;'&*)A! (2! (%*))K'2.3(! 62&A.39Q! :21*K'2.3(! 62&A.39! %&/! (%)! &A@&3(&9)! 2:!

'*2A10.39!'1*)!N)3A.39!N)(P))3! (%)! (P2!1'')*! 62&A.39!'2.3(/Q!P%.0%!)3/1*)/!



! "7J!

(%&(! (*&3/@)*/)! /%)&*! /(*)//)/! &*)! 3)9&()A4! [2P)@)*Q! :21*K'2.3(! N)3A.39! &6/2!

*)G1.*)/!(%&(!(%)!:2*0)!&(!)&0%!62&A.39!'2.3(!./!)G1&6Q!P%.0%!0&3!236<!N)!&0%.)@)A!

.:! (%)! ()/(! 2NR)0(! ./! &! ')*:)0(! 0<6.3A)*4!_/! (%)!;21/)! (.N.&! ./! %.9%6<! .**)916&*! .3!

/%&')Q!023/./()3(!'6&0);)3(!&(!&66!62&A.39!'2.3(/!P&/!32(!'2//.N6)4!

!

_3! )::)0(.@)! P&<! (2! ;.3.;.T)! (%)! 31;N)*! 2:! &3.;&6/! ./! (%)! 1/)! 2:! &3! .3! @.@2!

;.0*2$8Q! P%.0%! )3&N6)/! )&0%! ;21/)! (2! N)! :2662P)A! 6239.(1A.3&66<! 2@)*! (.;)4!

_AA.(.23&66<Q! (%)!9*)&()/(!&A@&3(&9)!P216A!N)!(%&(!)&0%!;21/)!P.66!/)*@)!&/! .(/!

2P3! 023(*26! /2! (%&(! &3&6</)/! 0&3! N)! ;&(0%)A! (2! '*2@.A)! ;2*)! *)6.&N6)! &3A!

023/./()3(!A&(&4!8%)!e)33)A<! I3/(.(1()!2:!C%)1;&(2629<!%&/!32P!2N(&.3)A! (%./!

:&0.6.(<!&3A!:1(1*)!)\')*.;)3(/!P.66!;&L)!1/)!2:!.(4!

!

)2;2;!4$,&!$1$5:-,-!
!
I3! 06.3.0&6! (*.&6/! 2:! :*&0(1*)! %)&6.39Q! :130(.23&6! 21(02;)/! &*)! &/! .;'2*(&3(! &/!

/(*10(1*&6!'&*&;)()*/!2:!N23)!%)&6.39!U526A%&%3Q!E.(6&L!)(!&64!"JJDZ4!8%)*):2*)Q!

6239.(1A.3&6! 9&.(! &3&6</./! 23! )&0%! ;21/)! 2@)*! (%)! 021*/)! 2:! :*&0(1*)! %)&6.39!

P216A! '*2@.A)! @&61&N6)! A&(&! .3! 023R130(.23! P.(%! *&A.29*&'%.0! &3&6</./! (2!

A)()*;.3)! (%)! 06.3.0&6! 21(02;)! 2:! :*&0(1*)! %)&6.394! S1*! 6&N2*&(2*<! %&/! 32P!

2N(&.3)A!&3!`\)*9&.(!;&0%.3)Q!&!(*)&A;.66!A)/.93)A!(2!/(1A<!;16(.'6)!'&*&;)()*/!

2:!9&.(!.3!;.0)4!

!

)2;2A!"'55G&($.H,17!,9$7,17!&'.#1,E/'-!
!
I3! @.@2! .;&9.39! )3&N6)/! 323K.3@&/.@)! (*&0L.39! 2:! .3:6&;;&(2*<! 0)66/! .3061A.39!

:61*2*)/0)3(6<K6&N)66)A! 3)1(*2'%.6/! 2*! ;&0*2'%&9)/! .3! &! A<3&;.0! &3A!



! "7#!

G1&3(.:.&N6)!;&33)*!U`./)3N6&(()*Q!`%*0%)3!)(!&64!"JJHZ4!8%./!()0%3.G1)!'*2@.A)/!

&! *)&6! (.;)! &6()*3&(.@)! (2! %./(2629.0&6! ()0%3.G1)/! (2! @)*.:<! (%)! ();'2*&6! &3A!

/'&(.&6! A<3&;.0/!2:! (%)! .33&()! .;;13)! 0)66/! &(! (%)! :*&0(1*)! /.()! .3! *)/'23/)! (2!

A.::)*)3(!0&3A.A&()!:&0(2*/!.3!:1(1*)!9&.3!&3A!62//!2:!:130(.23!)\')*.;)3(/4!

)2;2I!+(/7!@'5,?'(:!-:-&'9!
!

[&6:K6.@)/!2:!*)02;N.3&3(!'*2().3/!.3!@.@2!&*)!(<'.0&66<!/%2*(!U6)//!(%&3!#!%21*Z4!

8%./! ;&<! )\'6&.3! 6&0L! 2:! )::)0(! 2:! *%8=>! .:! 9.@)3! 236<! 230)! '2/(K:*&0(1*)! 2*!

*;$$F"4!_!31;N)*!2:!2'(.23/!.3061A.39!b`5<6&(.23!&3A!(%)!1/)!2:!N.29)6/!/10%!&/!

'61*23.0!&0.AQ!&!'26<&\&;)*!P%.0%!./!6.G1.A!&(!62P!();')*&(1*)/!N1(!/26.A.:.)/!&(!

N2A<!();')*&(1*)Q!2*!N.2;&()*.&6/!/10%!&/!0266&9)3!/'239)4!Y%)3!&''6.)A!&(!(%)!

:*&0(1*)!/.()Q!/10%!&!'*)'&*&(.23!P.66!)3&N6)! .;'*2@)A!A)6.@)*<!&3A! 620&6.T&(.23!

2:! (%)!*)&9)3(!&(! (%)! :*&0(1*)!/.()!&/!P)66!&/!'*2@.A)!&!023/./()3(!0230)3(*&(.23!

9*&A.)3(!1'!(2P&*A/!(%)!:*&0(1*)!(2!)3%&30)!(%)!0%);2(&0(.0!)::)0(!U56&//Q!$%&3!

)(!&64!"J##Z4!

!

! !



! "7"!

)2A!=/&/('!@,('.&,01-!
!

82! :1*(%)*! A)@)62'! (%./! /(*&()9<! 2:! 023(*266)A! 1'*)916&(.23! 2:! (%)! )&*6<!

.3:6&;;&(2*<! '&(%P&<! .3! (%)! '*2;2(.23! 2:! :*&0(1*)! %)&6.39Q! (%)! :2662P.39!

&@)31)/!2:!.3@)/(.9&(.23!P.66!N)!'1*/1)A4!

!

)2A23!F1?'-&,7$&,01!08!9$.(0%#$7'!-/J&:%'-!$&!&#'!8($.&/('!-,&'!
!
_:()*! *)0*1.(;)3(! (2! (%)! /.()! 2:! .3:6&;;&(.23! ;2320<()/! A.::)*)3(.&()! .3(2!

;&0*2'%&9)/Q!P%.0%!2*0%)/(*&()!(%)!P213A!%)&6.39!'*20)//4!8%)<!'6&<!&!0)3(*&6!

*26)! .3! (.//1)! *)/261(.23! &3A! &66! /(&9)/! 2:! P213A! %)&6.394! 8%).*! :130(.23&6!

'%)32(<')!0%&39)/!A1*.39!(%)!A.::)*)3(!'%&/)/!2:!%)&6.394!b6&/(.0.(<!./!&!%&66;&*L!

2:! (%)/)! ;2323106)&*! '%&920<()/4! 8%1/Q! A1*.39! )&*6<! .3:6&;;&(.23Q!

;&0*2'%&9)/! )\%.N.(! &! '*2K.3:6&;;&(2*<! '%)32(<')Q! .3061A.39! &3(.9)3!

'*)/)3(&(.23Q! '%&920<(2/./! &3A! '*2A10(.23! 2:! .3:6&;;&(2*<! 0<(2L.3)/! /10%! &/!

8=>Q! &3A! 9*2P(%! :&0(2*/! (%&(! :&0.6.(&()! (%)! P213A! %)&6.39! '*20)//4! 8%)/)!

;&0*2'%&9)/!&*)! *):)**)A! (2! 06&//.0&66<!&0(.@&()A!2*!E#!'%)32(<')4!-1*.39! (%)!

6&(()*!'%&/)/!A1*.39!P%.0%!&39.29)3)/./!2001*/Q!)\(*&0)6616&*!;&(*.\!./!A)'2/.()A!

&3A! /();! 0)66/! 13A)*92! '*26.:)*&(.23! &3A! A.::)*)3(.&(.23Q! (%)! &6()*3&(.@)6<!

&0(.@&()A! 2*!E"!;&0*2'%&9)/! &*)! N)6.)@)A! (2! N)! *)/'23/.N6)! :2*! '*2@.A.39! (%)!

'*)@&.6.39! 0<(2L.3)!;.0*2)3@.*23;)3(! :2*! (%)/)! '*20)//)/! (2! 2001*4! I(! ./! 6.L)6<!

(%&(!(%)/)!E"!;&0*2'%&9)/!A)*.@)!:*2;!N2(%!(%)!*)/.A)3(!;&0*2'%&9)/!&/!P)66!

&/!(%)!.302;.39!;2320<()/4!>166<!'26&*.T)A!E#!&3A!E"!0)66/!*)'*)/)3(!)\(*);)/!

2:! &! 023(.311;Q! &3A! &66! (%)/)! /1N(<')/! )\'*)//! A./(.30(! *)')*(2.*)/! 2:!

0%);2L.3)/!&3A!0%);2L.3)!*)0)'(2*/!UE&3(2@&3.Q!c.0&!)(!&64!"JJMZ4!

!



! "77!

E2320<()/! ;.9*&()! :*2;! (%)! N622A! .3(2! (.//1)! (2! *)'6)3./%! (.//1)K*)/.A)3(!

;&0*2'%&9)/!2:!620&6!(.//1)/!.3061A.39!N23)!U2/()2;&0/!&3A!2/()206&/(/ZQ!&6@)26.!

U&6@)26&*! ;&0*2'%&9)/Z! &3A! (%)! 0)3(*&6! 3)*@21/! /</();! U;.0*296.&6! 0)66/Z!

UE2//)*! &3A! `AP&*A/! "JJDZ4! [2P)@)*Q! .3! (%)! N622AQ! ;2320<()/! &*)! 32(! &!

%2;29)321/! '2'16&(.23! 2:! 0)66/4! I3! ;.0)Q! (%)*)! &*)! (P2! A./(.30(! ;2320<()!

'2'16&(.23/! .3! (%)! N622A! (%&(! %&@)! A.::)*)3(! '%)32(<')/! &3A! N.20%);.0&6!

/.93&(1*)/4!hI3:6&;;&(2*<i!;2320<()/!&*)!A):.3)A!&/!$$C"aQ!$X7$C#62P!&3A!F<fa!

&3A!*&'.A6<!)\.(!(%)!N622A!P%)*)&/!h*)/.A)3(i!;2320<()/!&*)!$$C"K$X7$C#%.5C#K4!

8%)!(P2!'2'16&(.23/!&*)!&''*2\.;&()6<!)G1&66<!*)'*)/)3()A!.3!N622A4!I3!%1;&3/Q!

;2320<()/! 0&3! &6/2! N)! /)'&*&()A! .3(2! (P2! 0&()92*.)/! N&/)A! 23! 0)66! /1*:&0)!

;&*L)*! )\'*)//.23! N1(! (%)<! %&@)! A./(.30(! '%</.2629<! :*2;! (%&(! 2:! ;21/)!

;2320<()/4!E2/(! %1;&3!;2320<()/! &*)! ).(%)*! h06&//.0&6i! $-#M%.$-#fK! 2*! h323K

06&//.0&6i!$-#Ma$-#fa4!HJg!2:!%1;&3!;2320<()/!)\'*)//!(%)!06&//.0&6!;&*L)*/4!

I(!./!13L32P3!P%)(%)*!/')0.:.0!;2320<()!'2'16&(.23/!9.@)!*./)!(2!/')0.:.0!(.//1)!

;&0*2'%&9)/4!S3)!(%)2*<! ./! (%&(!;2320<()/!023(.31)!(2!A)@)62'!&3A!;&(1*)! .3!

(%)!N622A!&3A!0&3!N)!*)0*1.()A!(2!(%)!(.//1)!&(!&3<!(.;)Q!N1(!(%)!'2.3(!&(!P%.0%!

(%)<!6)&@)!A):.3)/!(%).*!:130(.23!UE2//)*!&3A!`AP&*A/!"JJDZ4!

!

E&0*2'%&9)/!0&3!*)/'23A!(2!)3A29)321/!/(.;16.!2*!&6&*;.3/!(%&(!&*)!9)3)*&()A!

:2662P.39!.3R1*<4!8%)!06&//.0&66<!&0(.@&()A!;&0*2'%&9)/!&*)!.;'2*(&3(!'6&<)*/!.3!

%2/(! A):)3/)! &3A! L)<! '*2A10)*/! 2:! '*2.3:6&;;&(2*<! 0<(2L.3)/Q! .3061A.39! 8=>Q!

&3A! 0&3! 6)&A! (2! %2/(K(.//1)! A&;&9)4! I3A))AQ! (%)<! &*)! L)<! ;)A.&(2*/! 2:! (%)!

.;;132'&(%2629<! (%&(! 2001*/! A1*.39! *%)1;&(2.A! &*(%*.(./! &3A! .3:6&;;&(2*<!

N2P)6!A./)&/)4!8%)!&6()*3&(.@)6<!&0(.@&()AQ!2*!hP213AK%)&6.39iQ!;&0*2'%&9)/!&*)!

N)6.)@)A! (2! N)! 9)3)*&()A! :*2;! *)/.A)3(! ;&0*2'%&9)/! .3! *)/'23/)! (2! IFKM!



! "7M!

'*2A10(.23Q! &! 0<(2L.3)! (%&(! ./! *)6)&/)A! A1*.39! (.//1)! .3R1*<4! 8%)<! &6/2! /)0*)()!

02;'23)3(/!2:!(%)!)\(*&0)6616&*!;&(*.\4!

!

8%./! (%)/./! /%2P/! (%&(! &AA.(.23! 2:! *)02;N.3&3(! 8=>! 0&3! '*2;2()! (%)!

*)0*1.(;)3(! 2:! ;2320<()/];&0*2'%&9)/! (2! (%)! :*&0(1*)! )3@.*23;)3(! &3A! (%&(!

(%./!./!&//20.&()A!P.(%!)3%&30)A!:*&0(1*)!%)&6.394!>1*(%)*!/(1A.)/!(2!)610.A&()!(%)!

A.::)*)3(!/1N/)(/!2:!;2320<()/!&3A!;&0*2'%&9)/!'*)/)3(!&(!(%)!:*&0(1*)!/.()!2@)*!

&! (.;)! 021*/)! N<! A.::)*)3(.&6! .;;132%./(20%);.0&6! /(&.3.39! /%216A! '*2@.A)!

:1*(%)*! .3/.9%(! .3(2! (%)! %)&6.39! ;)0%&3./;! 2:! N23)4! [2P)@)*Q! &(! '*)/)3(Q! (%)!

;)(%2A2629<! (2!/)6)0(.@)6<!;&3.'16&()!2*!A)'6)()!;&0*2'%&9)!/1N/)(/!*);&.3/!

0%&66)39.394!

!

)2A2;!"09%$(,-01!08!&#'!,185$99$&0(:!%(0.'--'-!,1!8($7,5,&:!
?'(-/-!101G8($7,5,&:!8($.&/('-!
!
!
8%)*)! &*)! 6.;.()A! /(1A.)/! (%&(! )\'62*)! (%)! 2/()2'2*2(.0! 023A.(.23! &(! &! 0)6616&*!

6)@)64! I(! %&/! N))3! /%2P3! (%&(! N23)! ;&**2P! A)*.@)A! /(*2;&6! 0)66/! :*2;!

2/()2'2*2(.0! '&(.)3(/! A2! 32(! /%2P! 32*;&6! '*26.:)*&(.23! 2*! A.::)*)3(.&(.23!

'&(()*3/! .3! @.(*2! &3A! *)&0(! A.::)*)3(6<! .3! *)/'23/)! (2! 9*2P(%! :&0(2*/! P%)3!

02;'&*)A!(2!%)&6(%<!023(*26/!Uc()*0LQ!e6).3K=16)3A!)(!&64!#HHDV!C2A*.91)TQ!5&*&(!

)(!&64!#HHHV!C2A*.91)TQ!E23()0.32/!)(!&64!"JJJZ4!E2*)!*)0)3(6<Q!)@.A)30)!/199)/(/!

(%&(! 8%#+! 0)66/! &*)! &! 0*.(.0&6! ;2A16&(2*! .3! (%)! '&(%29)3)/./! 2:! 2)/(*29)3K

A):.0.)3(! 2/()2'2*2/./! &3A! 1'*)916&()A! /</();.0! 6)@)6/! 2:! IFK#+! ;&<! '*2;2()!

2/()206&/(29)3.0! 0<(2L.3)/Q! .3061A.39! 8=>! UW%&2! "J#7Z4! [)30)! .(! ./! ')*%&'/!

/1*'*./.39! (%&(! :1*(%)*! &AA.(.23! 2:! 8=>! &(! (%)! :*&0(1*)! /.()! '*2;2()A! :*&0(1*)!



! "7B!

%)&6.39!.3!(%./!h'*2K.3:6&;;&(2*<i!023A.(.234!S1*!2N/)*@&(.23!(%&(!8=>!(*)&(;)3(!

0&3! &00)6)*&()! :*&0(1*)! *)'&.*! .3! 2@&*.)0(2;./)A! ;.0)! /199)/(/! (%&(! (%)/)!

'*)@&.6.39! :&0(2*/! &*)! 32(! (%)! 6.;.(.39! :&0(2*/! :2*! .;'&.*)A! :*&0(1*)! %)&6.394! I(!

P216A!N)! .3:2*;&(.@)! (2! .3@)/(.9&()! (%)!)::)0(!2:! *%8=>!&(! (%)! :*&9.6.(<! :*&0(1*)!

/.()!N<!%./(2629<!&3A!1/.39!(%)!&.*!'210%!;2A)6!P.(%!:*&0(1*)!/1')*3&(&3(/!:*2;!

2/()2'2*2(.0!;.0)!(2!()/(!P%)(%)*!.(!&0(/!@.&!&!/.;.6&*!;)0%&3./;!&/!:213A!.3!(%)!

323K2@&*.)0(2;.T)A!;.0)4!S3)!2:!(%)!;2/(!02;;23!0&1/)/!2:!2/()2'2*2/./!&:()*!

'2/(K;)32'&1/)!.3!P2;)3!./!(%)!6239!()*;!1/)!2:!02*(.02/()*2.A/4!8%)*):2*)Q! .(!

P216A!&6/2!N)!1/):16!(2!()/(!(%)!)::)0(!2:!*%8=>!.3!&3!&6()*3&(.@)!;1*.3)!;2A)6Q!

9610202*(.02.AK.3A10)A! 2/()2'2*2/./UY).3/().3Q! j.6L&! )(! &64! #HHDZQ! &! ()0%3.G1)!

(%&(!%&/!*)0)3(6<!N))3!)/(&N6./%)A!.3!21*!6&N2*&(2*<4!

!

)2A2A!K%-&('$9!9'@,$&0(-!08!,185$99$&,01!$1@!('-05/&,01!,1!
8($.&/('!('%$,(!
!

8%)! &N.6.(<! (2! )3%&30)! %)&6.39! *)/'23/)/! P216A! N)3):.(! :*2;! &! 9*)&()*!

13A)*/(&3A.39! 2:! (%)! .3()*'6&<! N)(P))3! Ec$/! &3A! .33&()! .3:6&;;&(.234! Ec$/!

)\%.N.(! .;;132*)916&(2*<! &3A! *)9)3)*&(.@)! '*2')*(.)/! &3A! ;&<! N)! *)0*1.()A!

:*2;!620&6!(.//1)/!2*!/</();.0&66<!:*2;!(%)!N23)!;&**2P!Ub.(0%:2*AQ!>1*T)!)(!&64!

"JJHZ4! S1*! 9*21'! %&/! '*)@.21/6<! :213A! (%&(! '*2.3:6&;;&(2*<! 0<(2L.3)/!

&//20.&()A!P.(%!(%)!.33&()!.3:6&;;&(2*<!*)/'23/)Q!.3061A.39!8=>Q!IFKf!&3A!IFK#NQ!

'*2;2()A! (%)! *)0*1.(;)3(! &3A! 2/()29)3.0! A.::)*)3(.&(.23! 2:! '*.;&*<! %1;&3!

Ec$/!U56&//Q!$%&3!)(!&64!"J##Z4!8%./!/1''2*(/!(%)!0230)'(!(%&(!(%)!.33&()!.;;13)!

*)/'23/)!0&3!N)!(&*9)()A!(2!'*2;2()!*)9)3)*&(.@)!'*20)//)/!:2662P.39!.3R1*<!2*!

.3:)0(.234! 8%)! A&(&! '*)/)3()A! .3! (%./! (%)/./! '*2@.A)! :1*(%)*! )@.A)30)! (%&(! (%)!



! "7f!

)&*6<!.33&()!.3:6&;;&(2*<!*)/'23/)!0&3!&6/2!N)!(&*9)()A!(2!'*2;2()!(%)!.3:61\!2:!

3)1(*2'%.6/!&3A!.3!(1*3!;2320<()/!&3A!&00)6)*&()!:*&0(1*)!%)&6.394!

!

S30)! (%)! A&39)*21/! .3/16(! %&/! N))3! 3)1(*&6.T)A! &3A! (%)! A)N*./! &3A! :2*).93!

;&()*.&6!*);2@)A!A1*.39!.3:6&;;&(.23Q!*)/261(.23!&3A!(.//1)!*)'&.*!2001*!.3!&3!

&(();'(! (2! *)/(2*)! '*)K.3R1*<! &3&(2;<! &3A! :130(.23! &/! 062/)6<! &/! '2//.N6)4!

_6&*;.3/!%&@)!&!0)3(*&6!*26)! .3!2*0%)/(*&(.39!(%./!'%&/)!2:!*)/261(.234!>.*/(Q! (%)!

620&6!;.0*2)3@.*23;)3(!;1/(!N)!023@)*()A!:*2;!&!%.9%6<!0<(2(2\.0!&3A!0&(&N26.0!

/(&()! (2!&3!&3&N26.0!23)! (%&(! ./! 023A10.@)! (2! (%)!*)0*1.(;)3(Q!'*26.:)*&(.23!&3A!

A.::)*)3(.&(.23!2:!'*)01*/2*!0)66/4! I3()*)/(.396<Q! *)0)3(!)@.A)30)!'2.3(/! (2!*)A2\!

*)916&(.23!2:![E5^#!:130(.234![.9%!6)@)6/!2:!2\.A&(.@)!/(*)//!'*)/)3(!.3!(%)!&01()!

.3:6&;;&(2*<!'%&/)!/)*@)/!&/!&3!)::)0(.@)! /)6:K6.;.(.39!;)0%&3./;! (%*219%! (%)!

2\.A&(.23! 2:! &6&*;.3/4! >2*! )\&;'6)Q! ()*;.3&6! 2\.A&(.23! 2:![E5^#! &N26./%)/! .(/!

0%);2(&0(.0! &3A! 0<(2L.3)K.3A10.39! '*2')*(.)/Q! *)3A)*.39! .(! .3&0(.@)! Uk&39Q!

F13AN&0L!)(!&64!"J##Z4!

!

c)023A6<Q!(%)!A&;&9)A!(.//1)/!;1/(!N)!*)'6&0)A!).(%)*!(%*219%!(%)!*)0*1.(;)3(!

2:! :.N*2N6&/(/! (2! :2*;! &! /0&*! 2*! /();! 0)66/! (2! *)'&.*! &3A! *)9)3)*&()! (%)! 620&6!

(.//1)/4! S:! &66! (%)! &6&*;.3/Q! (%)! *)9)3)*&(.@)! )::)0(/! 2:! [E5^#! ./! (%)! N)/(!

0%&*&0()*.T)A4!I3A))AQ!.(!P&/!:.*/(!.A)3(.:.)A!&/!&;'%2()*.3!A1)!(2!.(/!3)1*2(*2'.0!

'*2')*(.)/! UE)*)3;.)/Q! b.%6&/L&*.! )(! &64! #HH#Z4! I(! &0(/! &/! &! 0%);2L.3)! :2*! &!

@&*.)(<! 2:! 0)66! (<')/Q! .3061A.39!;)/2&39.2N6&/(/Q! :.N*2N6&/(/! &3A!;<29)3.0! &3A!

0&*A.&0! '*)01*/2*/! U-)9*</)Q! ^23&6A.! )(! &64! "JJ#V! E.(26&Q! ^)66)*.! )(! &64! "JJfV!

b&61;N2Q!5&6@)T!)(!&64!"JJ+ZQ!&3A!./!&N6)!(2!.3A10)!(%).*!'*26.:)*&(.23!Ub&61;N2Q!

c&;'&26)/.!)(!&64!"JJMV!F.;&3&Q!5)*;&3.!)(!&64!"JJBZ!&3A!A.::)*)3(.&(.23!Uc2*0.Q!



! "7+!

C.1TT.! )(! &64! "JJMV! F.;&3&Q! 5)*;&3.! )(! &64! "JJBV! 5)*;&3.Q! F.;&3&! )(! &64! "JJ+V!

E)39Q!512!)(!&64!"JJDZ4! I(! .3A10)/!3)2&39.29)3)/./! Ub&61;N2Q!c&;'&26)/.!)(!&64!

"JJMV! E.(26&Q! ^)66)*.! )(! &64! "JJfZ! N<! '*2;2(.39! '*26.:)*&(.23! &3A!;.9*&(.23! 2:!

;)/&39.2N6&/(/!U-)9*</)Q!^23&6A.!)(!&64!"JJ#V!b&61;N2Q!c&;'&26)/.!)(!&64!"JJMV!

b&61;N2Q!5&6@)T!)(!&64!"JJ+Z4!I(/!*26)!.3!(.//1)!*)9)3)*&(.23!./!N)/(!.661/(*&()A!.3!&!

;1*.3)! ;2A)6! 2:! ;<20&*A.&6! .3:&*0(.23Q! .3! P%.0%! )\29)321/! [E5^#! .3R)0()A!

620&66<! .3(2!(%)!%)&*(! 6)A!(2!(%)!*)0*1.(;)3(Q!'*26.:)*&(.23!&3A!A.::)*)3(.&(.23!2:!

;<20&*A.&6! '*29)3.(2*! 0)66/Q! *)/16(.39! .3! .;'*2@)A! /(*10(1*&6! &3A! :130(.23&6!

21(02;)/!&:()*! .3:&*0(.23! U5)*;&3.Q!F.;&3&!)(!&64!"JJ+V!F.;&3&Q!`/'2/.(2!)(!&64!

"J##Z4! >1*(%)*;2*)Q! 0&*A.&0K/')0.:.0! 2@)*)\'*)//.23! 2:! [E5^#! *)A10)A! (.//1)!

A&;&9)! Ue.(&%&*&Q! 8&L)./%.! )(! &64! "JJDZQ! 6)&A.39! (2! .;'*2@)A! 0&*A.&0! :130(.23!

P%.6)! &3(.K[E5^#! &3(.N2A.)/! )\&0)*N&()A! .3R1*<! US2T&P&Q! E2*.! )(! &64! "JJDZ4!

[E5^#! %&/! &6/2! N))3! /%2P3! (2! 023(*.N1()! (2! /L)6)(&6!;1/06)! *)9)3)*&(.23! N<!

*)0*1.(.39!;)/&39.2N6&/(/Q!;<29)3.0!0)66/!&3A!:.N*2N6&/(/!U-)!E2*.Q!c(*&.32!)(!&64!

"JJ+V!b&61;N2Q!5&6@)T!)(!&64!"JJ+ZQ!&3A!;<29)3.0!A.::)*)3(.&(.23!Uc2*0.Q!C.1TT.!)(!

&64! "JJMZ4! I3%.N.(.23! 2:! [E5^#!P.(%! ^2\_! *)A10)A! @)//)6! A)3/.(<! &3A! /L)6)(&6!

;1/06)! *)9)3)*&(.23Q! P%)*)&/! [E5^#! &((*&0()A! )3A2(%)6.&6! '*)01*/2*/! &3A!

/(.;16&()A!&39.29)3)/./!Uc0%61)()*Q!Y)N)*!)(!&64!"JJBV!E.(26&Q!^)66)*.!)(!&64!"JJfV!

$%&@&L./Q![&.3!)(! &64!"JJ+V!-)!E2*.Q! c(*&.32!)(! &64!"JJ+Z4!82'.0&6! &''6.0&(.23!2:!

[E5^#! (2! (%)!P213A/!2:!A.&N)(.0!;.0)!&00)6)*&()A!P213A!%)&6.39! Uc(*&.32Q!-.!

$&*62!)(!&64!"JJDZ4![E5^#Q!(29)(%)*!P.(%!c#JJ^Q!&6/2!.3A10)A!3)1*23&6!9*2P(%Q!

0)66! /1*@.@&6! &3A! ;.9*&(.23! UC&1@&6&! &3A! b.%6&/L&*.! #HD+V! -&/(23! &3A! C&(3)*!

#HH#V![2*.Q!^*)((!)(!&64!#HHBV![1((13)3Q!e1R&Kb&316&!)(!&64!"JJJZV!.(/!3)1*2(*2'%.0!

)::)0(!;&L)/! .(! &3! &((*&0(.@)! (&*9)(! (2! '*2;2()! 3)1*2@&/016&*! *)'&.*! :2662P.39!

/(*2L)!U[&<&L&P&Q!l.1!)(!&64!"J#JZ4!



! "7D!

S(%)*!&6&*;.3/!&6/2!%&@)!*)9)3)*&(.@)!0&'&0.(.)/Q!&6(%219%!(%).*!)\&0(!;2A)/!2:!

&0(.23! *);&.3! (2! N)! A):.3)A4! _Eb/! .3061A.39! (%)! mKA):)3/.3/! &3A! 0&(%)6.0.A.3/!

)\%.N.(!'*2K&39.29)3.0Q!0%);2(&0(.0!&3A!'*26.:)*&(.@)!'*2')*(.)/!U-)Q!$%)3!)(!&64!

"JJJV!e20T166&Q!@23!-)9)3:)6A!)(!&64!"JJ7V!$23)R2K5&*0.&Q!^)3)30.&!)(!&64!"JJMZ!

&3A! &'')&*! (2! '2//)//! *)9)3)*&(.@)! 0&'&N.6.(.)/! .3A)')3A)3(! 2:! (%).*!

&3(.;.0*2N.&6! &0(.@.(.)/V! (%)<! %&@)! N))3! /%2P3! (2! '6&<! &! *26)! .3! /L.3! P213A!

*)'&.*4! S@)*)\'*)//.23! 2:! mKA):)3/.3K7! N<! @.*&6! (*&3/A10(.23! 6)A! (2! .;'*2@)A!

%)&6.39!2:!A.&N)(.0!P213A/!U[.*/0%Q!c'.)6;&33!)(!&64!"JJHZ!P%.6)!.3%.N.(.23!2:!FFK

7+!P.(%!&3(.N2A.)/! .3%.N.()A!*)K)'.(%)6.&6.T&(.23!U[).6N2*3Q!=.6//23!)(!&64!"JJ7Z4!

E2*)2@)*Q!'*2()2;.0!&3&6</./!2:!ECF]E'jK>&/6'*!;.0)Q!P%.0%!%&@)!(%)!&N.6.(<!(2!

*)9)3)*&()!)\0./)A!)&*!(.//1)Q!*)@)&6)A!A./(.30(!1'K*)916&(.23!2:!;);N)*/!2:!(%)!

c#JJ! '*2().3! :&;.6<Q! .3061A.39! c#JJ_D! &3A! c#JJ_HU$&6AP)66Q! S'&6)3.L! )(! &64!

"JJDZ4!C)02;N.3&3(!IFK77!.;'*2@)A!/1*@.@&6!.3!&!0&)0&6!6.9&(.23!'130(1*)!;2A)6!

2:!/)'/./!U[2*P.(TQ!F)!^6&30!)(!&64!"JJBZ4!

!

I(! *);&.3/! (2! N)! /))3! %2P! ;10%! &6&*;.3/! 0&3! 023(*.N1()! .3! (%)! (.//1)!

%2;)2/(&/./!.3!&A16(!%1;&3!(.//1)/Q!.3061A.39!N23)Q!/L.3Q!/L)6)(&6!;1/06)Q!%)&*(!

&3A!L.A3)<Q! .3!P%.0%!;2/(!0)66/!&*)!()*;.3&66<!A.::)*)3(.&()A!&3A!P%.0%!()3A!(2!

%)&6!N<!:.N*2/./4!=23)(%)6)//Q!(%)!*)9)3)*&(.@)!&3A!*)'&.*!0&'&0.(.)/!2:!&6&*;.3/!

*)'*)/)3(! &! *)6&(.@)6<! 13)\'62*)A! <)(! :)*(.6)! :.)6A! 2:! (*);)3A21/! (*&3/6&(.23&6!

.3()*)/(4! I(! P.66! *)G1.*)! N)(()*! 13A)*/(&3A.39! 2:! (%)! :130(.23&6! *)916&(.23! 2:!

&6&*;.3/4!!

!

_/! '*)@.21/6<! A./01//)AQ! &6&*;.3/Q! 6.L)! ;&3<! 2(%)*! /.93&6.39! ;26)016)/Q! 0&3!

)\%.N.(! N2(%! %&*;:16! &3A! N)3):.0.&6! )::)0(/! P.(%.3! (%)! /&;)! A./)&/)! 023()\(Q!



! "7H!

A)')3A.39!23!:&0(2*/!.3061A.39!(.;.39!&3A!A2/&9)U$%&3Q!C2(%!)(!&64!"J#"Z4!!82(&6!
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;&0*2'%&9)!&0(.@&(.23!&3A!'26&*.T&(.234n!8*)3A/! I;;1326!;NU#"Z,!f++K
fDf4!
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;&(*.\! :&@2*.39! &A.'29)3.0! A.::)*)3(.&(.234n! j! $)66! ^.20%);! )LUMZ,! BB+K
BfB4!

c0%61)()*Q! $4Q![4!Y)N)*Q! )(! &64! U"JJBZ4! n_39.29)3)(.0! /.93&6.39! (%*219%!%<'2\.&,!
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`###7K##"J4!

c(*&.32Q!c4Q!_4!-.!$&*62Q!)(!&64!U"JJDZ4!n[.9%K;2N.6.(<!9*21'!N2\!#!'*2().3!.3!%1;&3!
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"#$%! I4/)E.'*!3.5./'(1)*!);!V004*)2)@1:'2!?):1.(1.-!L/'>.2!F/'*(!

"#$%! =.>1.M!'/(1:2.!AH8'*!.(!'2!WHV!"#$"D!21-(.5!'-!()E!'/(1:2.!E4J21-8.5!)*!
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1**'(.!1004*.!-G-(.0!()!'::.2./'(.!;/':(4/.!8.'21*@!1*!)-(.)E)/)(1:!01:.X!
9**4'2!?:1.*(1;1:!,..(1*@<!I4/)E.'*!?):1.(G!;)/!H21*1:'2!V*>.-(1@'(1)*<!&)/(4@'2!

CX 45/2)67<)X"$$D!4'!I:"==!I'!X)$#))%!9'!9"(+.".":!1@!"#$$X!9::.2./'(1)*!);!;/':(4/.!
/.E'1/!M1(8!04-:2.X!!
_?S5=$"&:!T&B&(&$"*7<&!>&%7+7(&!Y)(A&$&(+&'!\5TN`'!5=$"&:!

cX 45/2)67=)I:"==!I'!X"$$D!4'!X)$#))%!9'!9"(+.".":!1@!"#$$X!L`3+dY!'!(8./'E.4(1:!('/@.(!
1*!;/':(4/.!/.E'1/X!!
_?S5=$"&:!T&B&(&$"*7<&!>&%7+7(&!Y)(A&$&(+&'!\5TN`'!5=$"&:!

bX 45/2)67<)X"$$D!4'!I:"==!I'!X)$#))%!9'!9"(+.".":!1@!"#$$X!9::.2./'(1)*!);!3/':(4/.!
=.E'1/Y!04-:2.!>X!;'-:1):4('*.)4-!;2'EX!!
Z.&$&!2+7&(+&!>&&*=!Y:7(7+='!NU!L);(%"*7)('!2#7*6&$:"(%!

aX 45/2)67=)I:"==!I'!X"$$D!4'!X)$#))%!9'!9"(+.".":!1@!"#$$X!9::.2./'(1)*!);!3/':(4/.!
=.E'1/Y!L`3+d!'-!'!E)(.*(1'2!(8./'E.4(1:X!!
Z.&$&!2+7&(+&!>&&*=!Y:7(7+='!NU!L);(%"*7)('!2#7*6&$:"(%!
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