
! "!

 
 
 
 
 

#!$%&&'!()&**+!,&&-./0!'*.#1!./!)&#1')+2!34&*%&.0)'!5#1&$6!!
#/')3(+#/./!7.3#4#.1#7.1.'+!#/-!./,1#55#'3*+!7.35#*8&*!*&$93/$&!!
!

!
!
:;!!
!

1<=>?@;!-<@A@BC!
!
!
!

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!
!
!
!

#!'E@?<?!$F:A<CC@>!CG!CE@!,HIFJC;!GK!CE@!!
!

!
-&9#*'5&/'!3,!/L'*.'.3/#1!$(.&/(&$!

!
!
!

.=!9HBC<HJ!,FJK<JJA@=C!GK!CE@!*@MF<B@A@=C?!!
!

,GB!CE@!-@NB@@!GK!!
!

5#$'&*!3,!$(.&/(&!
!

.=!CE@!0BH>FHC@!(GJJ@N@!!
!

')&!L/.4&*$.'+!3,!#*.O3/#!!
!
!
!
!

PQ""!
! !



! P!

$'#'&5&/'!7+!#L')3*!
!

'E<?!CE@?<?!EH?!:@@=!?F:A<CC@>!<=!RHBC<HJ!KFJK<JJA@=C!GK!B@MF<B@A@=C?!KGB!H=!
H>SH=I@>!>@NB@@!HC!'E@!L=<S@B?<C;!GK!#B<TG=H!H=>!<?!>@RG?<C@>!<=!CE@!L=<S@B?<C;!
1<:BHB;!CG!:@!AH>@!HSH<JH:J@!CG!:GBBGU@B?!F=>@B!BFJ@?!GK!CE@!1<:BHB;V!

7B<@K!MFGCHC<G=?!KBGA!CE<?!CE@?<?!HB@!HJJGUH:J@!U<CEGFC!?R@I<HJ!R@BA<??<G=2!
RBGS<>@>!CEHC!HIIFBHC@!HIW=GUJ@>NA@=C!GK!?GFBI@!<?!AH>@V!*@MF@?C?!KGB!R@BA<??<G=!
KGB!@XC@=>@>!MFGCHC<G=!KBGA!GB!B@RBG>FIC<G=!GK!CE<?!AH=F?IB<RC!<=!UEGJ@!GB!<=!RHBC!
AH;!:@!NBH=C@>!:;!CE@!E@H>!GK!CE@!AHYGB!>@RHBCA@=C!GB!CE@!-@H=!GK!CE@!0BH>FHC@!
(GJJ@N@!UE@=!<=!E<?!GB!E@B!YF>NA@=C!CE@!RBGRG?@>!F?@!GK!CE@!AHC@B<HJ!<?!<=!CE@!
<=C@B@?C?!GK!?IEGJHB?E<RV!.=!HJJ!GCE@B!<=?CH=I@?2!EGU@S@B2!R@BA<??<G=!AF?C!:@!
G:CH<=@>!KBGA!CE@!HFCEGBV!
!
!
!

$.0/&-6!1<=>?@;!-<@A@BC!!!!
!
!
!
!
!
!
!
!
!
!
!
!
!

#99*34#1!7+!')&$.$!-.*&('3*!!
'E<?!CE@?<?!EH?!:@@=!HRRBGS@>!G=!CE@!>HC@!?EGU=!:@JGU6!

!
!

DDDDDDDDDDDDDDDDDDDDDDDDDD!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"PZ[Z""!
9HCB<I<H!'EGAR?G=! !! ! ! ! ! ! -HC@!
#??GI<HC@!9BGK@??GB2!(@JJFJHB!H=>!5GJ@IFJHB!5@><I<=@!
\G<=C]#RRG<=C@>!9BGK@??GB!GK!/FCB<C<G=HJ!$I<@=I@!!
! !



! ^!

#(8/3%1&-0&5&/'$!
!
'E@!HFCEGB!UGFJ>!J<W@!CG!CEH=W!CE@!KGJJGU<=N!NBGFR?!KGB!CE@<B!BGJ@!<=!AHW<=N!CE<?!
B@?@HBIE!RG??<:J@V!
!
'E@!KF=><=N!?GFBI@?!KGB!CE<?!?CF>;6!!

3B@NG=!$U@@C!(E@BB;!(GAA<??<G=!
3B@NG=!-@RHBCA@=C!GK!#NB<IFJCFB@!!
%H?E<=NCG=!$CHC@!,BF<C!(GAA<??<G=!!!!

! !



! _!

'#71&!3,!(3/'&/'$!
!
1.$'!3,!,.0L*&$!!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!̀ !

1.$'!3,!'#71&$!!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!a!

#7$'*#('!!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV![!

()#9'&*!"6!./'*3-L('.3/!!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!b!

()#'&*!P6!5&')3-$!!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!̂ "!

()#9'&*!^6!*&$L1'$!!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!_"!

()#9'&*!_6!!$L55#*+!#/-!(3/(1L$.3/$!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!̀ _!

*&,&*&/(&$!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!aa!

!

! !



! `!

1.$'!3,!,.0L*&$!
!
!
,<NFB@!"V!$<X!=HCFBHJJ;!GIIFBB<=N!#(/!?CBFICFB@?!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!!"[!

,<NFB@!PV!9BGRG?@>!RHCEUH;!KGB!CE@!A@CE;JHC<G=!GK!#(/!H=>!RBG>FIC<G=!GK!

EGAGI;?C@<=@!!!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!Pc! !

,<NFB@!^V!7H?<I!?CBFICFB@!GK!(;!H=>!<C?!NJ;IG?<>@?!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!Pb!!

,<NFB@!_V!(3/$3*'!><HNBHA!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!̂ P! !

,<NFB@!`V!#(/!:HCIE!IG=I@=CBHC<G=!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!_^!

,<NFB@!aV!9HBC<I<RH=C!_]U@@W!#(/!@XRG?FB@!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!__!

,<NFB@![V!7<GAHBW@B!:H?@J<=@!><?CB<:FC<G=!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!_`!!

,<NFB@!cV!9HBC<I<RH=C!_]U@@W!IE@BB;!<=CHW@!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!_b!

! !



! a!

1.$'!3,!'#71&$!!
!
!
'H:J@!"V!(;!.ARHIC!G=!<=KJHAAHC<G=!<=!I@JJ!J<=@?!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!!"_!

'H:J@!PV!#=C<]<=KJHAAHC<G=!@KK@IC?!GK!IE@BB<@?!!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!"`! !

'H:J@!^V!7H?@J<=@!IEHBHIC@B<?C<I?!GK!RHBC<I<RH=C?!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!̀ "!!

'H:J@!_V!(GARHB<?G=!GK!<=KJHAAHCGB;!:<GAHBW@B?!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!̀ "! !

'H:J@!`V!(GARHB<?G=!GK!<=KJHAAHCGB;!:<GAHBW@B?!?CBHC<K<@>!G=!!

:H?@J<=@!SHJF@?!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!̀ P!

'H:J@!aV!(GARHB<?G=!GK!><@C!IGARG?<C<G=!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!̀ P!

'H:J@![V!(<BIFJHC<=N!#(/!@XRG?FB@!VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV!̀ ^!

!

! !



! [!

#7$'*#('!!
!
!"#$%&'()*+,1GU]NBH>@!IEBG=<I!<=KJHAAHC<G=!EH?!:@@=!<ARJ<IHC@>!H?!H!B<?W!KHICGB!

<=!RBG?CHC@]B@JHC@>!RHCEGJGN<@?!<=IJF><=N!:@=<N=!E;R@BRJH?<H!H=>!IH=I@BV!!!#N@!H=>!

G:@?<C;!HB@!IG=?<>@B@>!RBG<=KJHAAHCGB;!?CHC@?!H=>!HB@!@?CH:J<?E@>!B<?W!KHICGB?!KGB!

9(HV!0<S@=!CE@!@R<>@A<I!GK!G:@?<C;!H?!U@JJ!H?!CE@!H>SH=I<=N!HN@!GK!CE@!L$!RGRFJHC<G=2!

CE@B@!<?!H!E@<NEC@=@>!<=C@B@?C!<=!CE@!>@S@JGRA@=C!GK!><@C]>@B<S@>!:<GHIC<S@!

IGARGF=>?!U<CE!H=C<]<=KJHAAHCGB;!RBGR@BC<@?V!!$U@@C!IE@BB;!IG=CH<=<=N!CE@!

:<GHIC<S@!H=CEGI;H=<=!d#(/e2!EH?!>@AG=?CBHC@>!CFAGB!<=E<:<CGB;!HIC<G=!<=!AG>@J!

?;?C@A?2!?R@I<K<IHJJ;!<=E<:<C<G=!GK!<=KJHAAHCGB;!AGJ@IFJ@?!H=>!RBG?CHNJH=><=!

:<G?;=CE@?<?V!!)GU@S@B2!CE@!A@CH:GJ<?A!H=>!#(/!>G?@?!@XRG?FB@!<=!IE@BB<@?!

B@AH<=?!F=I@BCH<=V!!#?!?FIE2!CE@B@!<?!<=C@B@?C!CG!@?CH:J<?E!CE@!@XRG?FB@!J@S@J?!GK!

IE@BB;!>@B<S@>!:<GHIC<S@!<=!EFAH=?!CG!>@S@JGR!H!UEGJ@!KGG>!HRRBGHIE!CG!B@>FI@!

IEBG=<I!<=KJHAAHC<G=!H?!H!?CBHC@N;!CG!B@>FI@!9(H!B<?WV!,-./0#1230+,!'G!H??@??!CE@!

FB<=HB;!H=>!RJH?AH!IG=I@=CBHC<G=?!GK!#(/!KBGA!CE@!>H<J;!IG=?FARC<G=!GK!^!IFR?!GK!

?U@@C!IE@BB<@?!KGB!_!U@@W?!H=>!C@?C!CE@!B@JHC<G=?E<R!GK!#(/!J@S@J?!H=>!IE@BB;!

IG=?FARC<G=!CG!<=KJHAAHCGB;!:<GAHBW@B?!<=!H=!HC!B<?W!RGRFJHC<G=V!4052%)+!'E<?!

?<=NJ@!HBA!IJ<=<IHJ!<=C@BS@=C<G=!CB<HJ!@=BGJJ@>!A@=!>FB<=N!CE@!PQ""!?FAA@BV!

605(715+!(E@BB;!#(/!J@S@J?!><KK@B@>!:;!?<N=<K<IH=CJ;!:;!:HCIE!B@?FJC<=N!<=!<=CBH!H=>!

<=C@B]<=><S<>FHJ!SHB<H:<J<C;!<=!#(/!@XRG?FB@V!#!?<N=<K<IH=C!>@C@IC<G=!GK!I<BIFJHC<=N!

H=>!@XIB@C@>!(^*L'!UH?!G:?@BS@>V!9BG?CHNJH=><=!&P!5@CH:GJ<C@!d90&5e!J@S@J?!U@B@!

B@>FI@>!U<CE!IE@BB;!IG=?FARC<G=!<=!A@=!U<CE!@J@SHC@>!:H?@J<=@!SHJF@?!,

8')#7(52')+!%@!IG=IJF>@!CEHC!"I!d"_PNe!GK!?U@@C!IE@BB<@?!^!C<A@?!>H<J;!KGB!_!U@@W?!



! c!

?<N=<K<IH=CJ;!B@>FI@>!CE@!(3f]P!A@CH:GJ<C@2!90&52!<=!A@=!U<CE!@J@SHC@>!:H?@J<=@!

J@S@J?V!!'E<?!UH?!CE@!K<B?C!?CF>;!CG!@XHA<=@!CE@!IEBG=<I!@KK@IC?!GK!>H<J;!?U@@C!IE@BB<@?!

G=!(3f]P!<=E<:<C<G=!<=!H!RGRFJHC<G=!GK!A@=!HC!@J@SHC@>!B<?W!KGB!9(HV! !



! b!

89:;<=6,>+!!?@<6-4A8<?-@,!

"#$%&''&()*#+&#,+-)./+*$+01*.(&(2+3&#421!+++

9BG?CHC@!IH=I@B!d9(He!<?!CE@!AG?C!IGAAG=!IH=I@B!HAG=N!A@=!<=!CE@!L=<C@>!

$CHC@?2!U<CE!HRRBGX<AHC@J;!PP^2^QQ!><HN=G?@?!H=>!Pb2QQQ!9(H!B@JHC@>!>@HCE?!@HIE!

;@HB!g_hV!!!#=!@?C<AHC@>!^Qi!GK!A@=!F?@!?GA@!IGARJ@A@=CHB;!HRRBGHIE!CG!CE@<B!

RBG?CHC@!IHB@!<=IJF><=N!S<CHA<=!?FRRJ@A@=C?!H=>!><@C!<=C@BS@=C<G=!g`hV!1GU]NBH>@!

IEBG=<I!<=KJHAAHC<G=!EH?!:@@=!<ARJ<IHC@>!H?!H!B<?W!KHICGB!<=!RBG?CHC@]B@JHC@>!

RHCEGJGN<@?!<=IJF><=N!:@=<N=!E;R@BRJH?<H!H=>!IH=I@B!ga2![hV!!,FBCE@B2!G:@?<C;!gch!H=>!

HN<=N!gbh!HB@!IG=?<>@B@>!RBG<=KJHAAHCGB;!?CHC@?!H=>!HB@!@?CH:J<?E@>!B<?W!KHICGB?!KGB!

9(HV!0<S@=!CE@!@R<>@A<I!GK!G:@?<C;!H?!U@JJ!H?!CE@!H>SH=I<=N!HN@!GK!CE@!L$!RGRFJHC<G=2!

CE@B@!<?!H!E@<NEC@=@>!<=C@B@?C!<=!CE@!>@S@JGRA@=C!H=>!F?@!GK!REHBAHI@FC<IHJ?!H=>!

><@C]>@B<S@>!:<GHIC<S@!IGARGF=>?!U<CE!H=C<]<=KJHAAHCGB;!RBGR@BC<@?!g"Q2!""hV!'E@!

<>@=C<K<IHC<G=!GK!><@CHB;!:<GHIC<S@?!U<CE!H=C<]<=KJHAAHCGB;!RBGR@BC<@?!<?!H=!

HCCBHIC<S@2!RB@?FARC<S@J;!?HK@B!><@CHB;!HJC@B=HC<S@!CG!RB@?IB<RC<S@!F?@!GK!=G=]

?C@BG<>HJ!H=C<]<=KJHAAHCGB;!HN@=C?!d/$#.-?e!KGB!B@>FI<=N!RBG?CHC@!><?@H?@!H=>!

IH=I@B!RB@S@=C<G=V!

! 'E@!RBGI@??!GK!9(H!>@S@JGRA@=C!<?!H!IG=?@MF@=I@!GK!N@=@C<I!H=>!@R<N@=@C<I!

HJC@BHC<G=?!CEHC!CBH=?KGBA!=GBAHJ!NJH=>FJHB!@R<CE@J<FA!CG!RB@=@GRJH?C<I!J@?<G=?!

U<CE!RBGNB@??<G=!CG!<=SH?<S@!IHBI<=GAH!g[hV!9(H!<?!H!RB@>GA<=H=CJ;!?RGBH><I!><?@H?@!

HB<?<=N!<=!A@=!GS@B!CE@!HN@!GK!`Q2!U<CE![`]c`i!GK!CE@!GIIFBB@=I@!<=!A@=!GS@B!a`!

;@HB?!GK!HN@!gbh2!B@<=KGBI<=N!@R<>@A<GJGN<IHJ!?CF><@?!UE<IE!?FNN@?C!CEHC!9(H!<?!H!

EGBAG=@]>@R@=>@=C!IH=I@B!H??GI<HC@>!U<CE!RBG?CHC<I!<=KJHAAHC<G=!gahV!!*@?FJC?!



! "Q!

KBGA!G:?@BSHC<G=HJ!?CF><@?!?EGU!RG?<C<S@!H??GI<HC<G=?!GK!9(H!B<?W!U<CE!IEBG=<I!

<=KJHAAHC<G=!?FIE!H?!?@XFHJJ;!CBH=?A<CC@>!<=K@IC<G=?2!E<?CGB;!GK!RBG?CHC<?<?2!G:@?<C;!

H=>!A@CH:GJ<I!?;=>BGA@2!H=>!<=KJHAAHCGB;!><@CHB;!<=CHW@!RHCC@B=?!g"PhV!!(J<=<IHJ!

@S<>@=I@!HJ?G!<=><IHC@?!<=KJHAAHC<G=!H?!H=!<=<C<HCGB!GK!9(HV!!'E@!*@>FIC<G=!:;!

-FCH?C@B<>@!GK!9BG?CHC@!(H=I@B!&S@=C?!d*&-L(&e!CB<HJ2!@XHA<=@>!CE@!@KK@IC?!GK!

<=KJHAAHC<G=!<=!`2`b[!A@=!U<CE!@J@SHC@>!RBG?CHC@!?R@I<K<I!H=C<N@=!d9$#e!J@S@J?V!!'E@!

*&-L(&!CB<HJ!KGF=>!E<?CGJGN<I!<=KJHAAHC<G=!<=!j[ci!GK!A@=!@=BGJJ@>!<=!CE@!?CF>;2!

>@AG=?CBHC<=N!<=KJHAAHC<G=k?!F:<MF<CGF?!=HCFB@!<=!HN<=N!A@=!g"^hV!!!!

'E@!RBG?CHC@!<?!IG=?<>@B@>!H=!<AAF=GIGAR@C@=C!GBNH=!H=>!<?!RGRFJHC@>!

U<CE!J@FWGI;C@?!CEHC!<=IB@H?@!<=!=FA:@B!U<CE!HN@2!H=>!IG=?<?C!GK!?CBGAHJ!H=>!

<=CBH@R<CE@J<HJ!J;AREGI;C@?!d[Q]cQi!'!I@JJ?2!"Q]"`i!7!I@JJ?e2!AHIBGREHN@?2!H=>!

AG=GI;C@?!@XE<:<C<=N!?CBG=N!<=KJHAAHCGB;!RGC@=C<HJ!ga2!"PhV!3=I@!HIC<SHC@>!CE@?@!

I@JJ?!IH=!?@IB@C@!SHB<GF?!<=KJHAAHCGB;!I;CGW<=@?!d@VNV!.1]a2!.1]c2!'/,]leg"PhV!.C!<?!

E;RGCE@?<T@>!CEHC!CE<?!HIC<SHC<G=!GIIFB?!S<H!H!IGA:<=HC<G=!GK!:HIC@B<HJ!<=K@IC<G=?2!

FB<=@!B@KJFX2!><@CHB;!KHICGB?2!EGBAG=@?!H=>!H=!HFCG<AAF=@!B@?RG=?@!CEHC!IH=!

CB<NN@B!CE@!<=KJHAAHCGB;!IH?IH>@!J@H><=N!CG!IEBG=<I!@R<CE@J<HJ!<=YFB;!gahV!!.=YFB;!CG!

CE@!RBG?CHC@!@R<CE@J<FA!@J<I<C?!H!?CB@??!H=>!B@N@=@BHC<S@!B@?RG=?@2!IEHBHIC@B<T@>!:;!

RBGJ<K@BHC<S@!<=KJHAAHCGB;!HCBGRE;!d9.#e!GB!RBGJ<K@BHC<S@!HCBGRE;!d9#e!J@?<G=?!g"_hV!!

'E<?!C@BA!UH?!K<B?C!F?@>!:;!*F?WH!@C!HJV!<=!"bbc!CG!>@?IB<:@!HCBGRE<I!@R<CE@J<H!CEHC!

@XE<:<C!H=!<=IB@H?@>!RBGJ<K@BHC<G=!<=>@X!H=>!H!B@>FI@>!HRGRCGC<I!BHC@!IGARHB@>!CG!

=GBAHJ!@R<CE@J<FA!g"`hV!!'E@!KB@MF@=I;!GK!CE@!9.#!<=!CE@!RBG?CHC@!EH?!:@@=!

<=S@?C<NHC@>2!H=>!B@?FJC?!<=><IHC@!CEHC!J@?<G=?!HB@!E<NEJ;!H??GI<HC@>!U<CE!IEBG=<I!



! ""!

<=KJHAAHC<G=!?@@=!<=!9(H!g"PhV!!)<?CGJGN<IHJ!CBH=?<C<G=?!:@CU@@=!HB@H?!GK!J@?<G=?!H=>!

9(H2!H?!U@JJ!H?!RBG?CHC@!<=CBH@R<CE@J<HJ!=@GRJH?<H!d9./e2!H!RB@IFB?GB!CG!9(H2!EHS@!

:@@=!G:?@BS@>!g"P2!"`hV!!'E@!@XHIC!AGJ@IFJHB!H=>!I@JJFJHB!A@IEH=<?A?!<=SGJS<=N!

?CBGAHJ!H=>!@R<CE@J<HJ!IGARG=@=C?!GK!CE@!RBG?CHC@!J@H><=N!CG!9(H!B@AH<=?!F=IJ@HB2!

EGU@S@B2!IEBG=<I!FR]B@NFJHC<G=!GK!<=KJHAAHC<G=!<?!IG=?<?C@=CJ;!G:?@BS@>!<=!9(H!

RHC<@=C?!H=>!<?!IG=?<>@B@>!H!B<?W!KHICGB!KGB!CE@!>@S@JGRA@=C!GK!9(H2!ga2!"Ph!RBGI@??@?!

CEHC!AH;!:@!HII@J@BHC@>!<=!GS@BU@<NECZG:@?@!A@=!g"ahV!!

1@??!CEH=!"Qi!GK!9(H!GIIFB?!H?!CE@!B@?FJC!GK!H!?<=NJ@!<=E@B<C@>!N@=@!>@K@IC2!

UE<J@!H!AFIE!JHBN@B!KBHIC<G=!GK!IH?@?!HB<?@!CEBGFNE!AFJC<RJ@!N@=@C<I!H=>!

@=S<BG=A@=CHJ!<=C@BHIC<G=?V!g[h!3=@!GK!CE@!AG?C!IGAAG=J;!B@RGBC@>!@=S<BG=A@=CHJ!

B<?W!KHICGB?!<?!G:@?<C;!g"[h2!H=>!CE@!H??GI<HC@>!<=KJHAAHCGB;!@KK@IC?!GK!H><RGW<=@?!

U<CE<=!H><RG?@!C<??F@!gchV!%<CE!"!<=!^!A@=!HC!B<?W!GK!9(H!H=>!^^Vci!GK!H>FJC!AHJ@?!

>@AG=?CBHC<=N!GS@BU@<NECZG:@?@!?CHCF?!g"ch2!9(H!B@RB@?@=C?!H=!<>@HJ!IH=I@B!KGB!

IE@AGRB@S@=C<G=V!!!.=>@R@=>@=C!GK!HN@2!G:@?<C;!RBG>FI@?!H!IEBG=<I!<=KJHAAHCGB;!

?CHC@2!RGC@=C<HJJ;!J@H><=N!CG!9(HV!!#JCEGFNE!?CF><@?!H??@??<=N!CE@!H??GI<HC<G=!

:@CU@@=!G:@?<C;!H=>!9(H!<=I<>@=I@!EHS@!;<@J>@>!<=IG=?<?C@=C!B@?FJC?!g"[2!"bh2!

IG=IJF?<S@!@S<>@=I@!@X<?C?!CEHC!G:@?<C;!<?!H??GI<HC@>!U<CE!9(H!HNNB@??<S@=@??2!

RBGNB@??<G=!H=>!AGBCHJ<C;!g"ahV!!'E@!RB<=I<RJ@!A@IEH=<?A!CEHC!J<=W?!G:@?<C;!CG!9(H!

<?!CE@!RBG>FIC<G=!GK!H><RGW<=@?!d@VNV!J@RC<=2!SH?IFJHB!@=>GCE@J<HJ!NBGUCE!KHICGBe!gchV!!!

'E@?@!RBG]<=KJHAAHCGB;!@KK@IC?!GK!H><RG?@!B@J@H?@>!I;CGW<=@?!AH;!HJC@B!

CFAGBN@=@?<?!S<H!=FIJ@HB!?<N=HJ<=N!RHCEUH;?!g"ahV!



! "P!

&XR@B<A@=CHJ!@S<>@=I@!?FNN@?C?!CE@!F?@!GK!H=C<]<=KJHAAHCGB;!>BFN?!d@VNV!

/$#.-?e!AH;!:@!F?@KFJ!<=!9(H!RB@S@=C<G=V!5HEAF>!@C!HJV!d=!m!"P2P^ce!KGF=>!H!_Pi!

B@>FIC<G=!<=!CE@!G>>?!GK!9(H!GIIFBB@=I@!<=!IEBG=<I!H?R<B<=!F?@B?2!H!=G=]?@J@IC<S@!

I;IJGGX;N@=H?@!d(3fe!<=E<:<CGB!d(.!QVcP]QVbbeV!!%E@B@H?2!CE@;!KGF=>!H!=G=]!

?<N=<K<IH=C!B@>FIC<G=!GK!"^i!<=!N@=@BHJ!/$#.-!F?@B?2!d3*6!QVc[2!(.6!QVa"]"VP_e!gPQhV!!

(@J@IGX<:2!H!?@J@IC<S@](3f!P!<=E<:<CGB2!EH?!:@@=!H??@??@>!<=!CEB@@!REH?@]..!

BH=>GA<T@>!IJ<=<IHJ!CB<HJ?!<=!RHC<@=C?!RG?C!BH><IHJ!RBG?C@ICGA;!GB!BH><HC<G=!CE@BHR;V!!

#JJ!CB<HJ?!FC<J<T@>!9$#!H?!@=>RG<=C?2!B@?FJC<=N!<=!H!PQ]Pci!B@>FIC<G=!GK!I<BIFJHC<=N!

9$#!IGARHB@>!CG!H!RJHI@:G!NBGFR!gP"]P^hV!!)GU@S@B2!G=@!CB<HJ!UH?!C@BA<=HC@>!@HBJ;!

>F@!CG!CE@!<=IB@H?@>!<=I<>@=I@!GK!IHB><GSH?IFJHB!B<?W!<=!CE@!CB@HCA@=C!HBA!gPPhV!!

1HBN@!IJ<=<IHJ!CB<HJ?!HB@!J<A<C@>!H=>!EHS@!RBG>FI@>!<=IG=?<?C@=C!B@?FJC?!G=!CE@!

<ARHIC!GK!/$#.-?!<=!RB<AHB;!9(H!RB@S@=C<G=!g"PhV!!0<S@=!CE@!RGC@=C<HJ!

NH?CBG<=C@?C<=HJ!H>S@B?@!@KK@IC?!GK!/$#.-$!H=>!CE@!?@B<GF?J;!H>S@B?@!IHB><GSH?IFJHB!

@KK@IC?!GK!?@J@IC<S@!(3f]P!<=E<:<CGB?!gPQh!2!KFBCE@B!<=S@?C<NHC<G=!GK!=G=]

REHBAHI@FC<IHJ!:H?@>!H=C<]<=KJHAAHCGB;!HN@=C?!<?!=@I@??HB;V!!!

#!AG>@?C!>@JH;!<=!IJ<=<IHJJ;!?;ARCGAHC<I!><?@H?@!H=>ZGB!><?@H?@!RBGNB@??<G=!

IGFJ>!?<N=<K<IH=CJ;!HKK@IC!CE@!MFHJ<C;!GK!J<K@!GK!A@=!:;!B@>FI<=N!CB@HCA@=C]H??GI<HC@>!

IGAGB:<><C<@?!CEHC!HB<?@!<=!`Qi!GB!AGB@!A@=!g[hV!'E@B@KGB@!H!=G=]REHBAHI@FC<IHJ2!

H=C<]<=KJHAAHCGB;!><@CHB;!?CBHC@N;!KGB!9(H!<?!H=!@XCB@A@J;!HCCBHIC<S@!AG>@J!KGB!B<?W!

B@>FIC<G=V!!!

562+362117+&.+&+8)*%*9)4&%+:4();2+<1=)(+$*1+>).2&.2+012;2#()*#!+++



! "^!

$U@@C!IE@BB;2!H!KBF<C!:@JG=N<=N!CG!CE@!N@=F?!01=#=.!<=!CE@!-*.&42&2!KHA<J;2!

IG=CH<=?!?@S@BHJ!HIC<S@!IGARGF=>?!CEHC!EHS@!>@AG=?CBHC@>!CFAGB!<=E<:<CGB;!

HIC<S<C;!<=!AG>@J!?;?C@A?!gP_hV!!'E@!H=C<]IH=I@B!:<GHIC<S@?!GK!IE@BB<@?!<=IJF>@!CE@!

KBF<Ck?!H:F=>H=C!?GFBI@?!GK!K<:@B2!RE;CG=FCB<@=C?!H=>!H=C<GX<>H=C?!gP`hV!'E@!E@HJCE]

RBGAGC<=N!:<GJGN<IHJ!@KK@IC?2!RHBC<IFJHBJ;!GK!H=CEGI;H=<=?!d#(/e2!<=!B@NHB>?!CG!

<=KJHAAHCGB;!AGJ@IFJ@?!H=>!RBG?CHNJH=><=!:<G?;=CE@?<?!gPa]Pbh!HB@!GK!RHBC<IFJHB!

B@J@SH=I@!CG!9(H!RB@S@=C<G=V!!#?!?FIE2!CE@B@!<?!<=C@B@?C!CG!@?CH:J<?E!CE@!=@I@??HB;!

@XRG?FB@!J@S@J?!GK!IE@BB;!>@B<S@>!:<GHIC<S@!<=!EFAH=?!<=!GB>@B!CG!>@AG=?CBHC@!H=!

@KK@IC!GK!CE@?@!IGARGF=>?!H?!H!UEGJ@!KGG>!HRRBGHIE!CG!B@>FI@!IEBG=<I!<=KJHAAHC<G=!

H?!H!?CBHC@N;!CG!B@>FI@!IH=I@B!B<?W!g^QhV!

(E@BB<@?!H=>!GCE@B!KBF<C?!B<IE!<=!:<GHIC<S@!RGJ;RE@=GJ?!d@VNV2!BH?R:@BB<@?2!

:JF@:@BB<@?e!EHS@!:@@=!U<>@J;!?CF><@>!<=!?@S@BHJ!AG>@J?!GK!<=KJHAAHC<G=!<=IJF><=N!

@HBJ;!REH?@!IJ<=<IHJ!CB<HJ?!KGB!H!=FA:@B!GK!><?@H?@!RHCEGJGN<@?2!?FIE!H?!IH=I@B!H=>!

IHB><GSH?IFJHB!><?@H?@!g^"]^`hV!!!$CF><@?!IG=>FIC@>!F?<=N!I@JJ!IFJCFB@!H=>!H=<AHJ!

AG>@J!?;?C@A?!EHS@!KGF=>!KH<BJ;!IG=?<?C@=C!@KK@IC?!GK!IE@BB;!:<GHIC<S@?2!?FIE!H?!

I;H=<><=!d(;e!G=!:<GAHBW@B?!GK!<=KJHAAHC<G=!g^a]^bhV!'E@?@!?CF><@?!HB@!

?FAAHB<T@>!<=!'H:J@!"!H=>!PV!!!

8<A!@C!HJV!@XHA<=@>!CE@!H=C<]<=KJHAAHCGB;!@KK@IC?!GK!RE@=GJ<I?!G=!=@FBG=HJ!

I@JJ?!KBGA!><KK@B@=C!?U@@C!H=>!?GFB!IE@BB;!SHB<@C<@?2!K<=><=N!H!>G?@!>@R@=>@=C!

RBGC@IC<S@!@KK@IC!HNH<=?C!I@JJ]>HAHN<=N!GX<>HC<S@!?CB@??2!I<C<=N!?CBG=N!H=C<]

=@FBG>@N@=@BHC<S@!HIC<S<C;!g_QhV!!'HJJ!@C!HJV2!@XHA<=@>!CHBC!IE@BB;!@XCBHICk?!<ARHIC!<=!

H!AGF?@!AG>@J!GK!<=KJHAAHC<G=2!K<=><=N!H!>G?@]>@R@=>@=C!B@>FIC<G=!<=!E;R@BHJN@?<H!



! "_!

<".70,>B,8C,2DE"#1,'),2)F7"DD"12'),2),#077,72)05,

60F0&0)#0, 8077,72)0, :8@,, 4'50, -(1#'D0, ;&2D"&C,605(715,

)GF!@C!HJV!! 19$!HIC<SHC@>!
AHIBGREHN@?!
d*#%!Pa_e!

`!#(/n!! [`!o5!X!
^Q!A<=!

&KK@IC!G=!
@XRB@??<G=!GK!
(3f]P!

(;!H=>!-@JRE<=<><=!
CB@HC@>!I@JJ?6!!
!(3f]P!A*/#!H=>!
RBGC@<=!J@S@J?!!

$@@BHA!@C!
HJV!!

)FAH=!CFAGB!
I@JJ!J<=@?!
d5(,][!H=>!
$,]Pace!!

`!#(/n!!
d(;!KBGA!
CHBC!
IE@BB;e!

_Q!o5!X!
_c!EB?!

.=E<:<CGB;!@KK@IC!
G=!(3f]"!H=>!
(3f]P!HIC<S<C;!

(;!AG?C!RGC@=C!<=E<:<CGB!!
!!(3f!]"!HIC<S<C<@?!:;!
`PVPi!
!!(3f]P!HIC<S<C<@?!:;!
[_VPi!!

5F=GT]
&?RH>H!@C!
HJV!
!

9BG?CHC@!(#!
d1/(H9e!!

(;!! QV`]"!o5!
X!P_!EB?!

&KK@IC!G=!90&P!
H=>!(3f]P!
J@S@J?!

!90&P!H=>!(3f]P!
RBGC@<=!J@S@J?!!
!!A*/#!J@S@J?!GK!(3f]P!
H=>!99#*p!

%H=N!@C!
HJV!!!

')9]"!
HIC<SHC@>!
AHIBGREHN@?!

(^0!! "QQo5!
XP_!EB?!

-@C@BA<=@!H=C<]
<=KJHAAHCGB;!
A@IEH=<?A!!

!</3$!!H=>!90&P!A*/#!
H=>!RBGC@<=!J@S@J?!
!/,]q7!:<=><=N!HIC<S<C;!!
!.q7l!REG?REGB;JHC<G=!!

(EG<!@C!HJV!! )P3P!HIC<SHC@>!
EFAH=!><RJG<>!
K<:BG:JH?C!d%.]
^ce!

(;! QV`]"QVQ!
oNZAJ!

&XHA<=@!CE@!
H=C<]HN<=N!
@KK@IC?!GK!(;!

!/,]q72!(3f]P2!</3$!
@XRB@??<G=!!
!J<R<>!R@BGX<>HC<G= 
"%.]^c!I@JJ!J<K@!?RH=!

#IMFHB<SH!
@C!HJV!!

-/#!>@B<S@>!
KBGA!RJH?A<>!
dR7*^PPe!

(;!
(^0!

"QQ!
PQQ!
PQQ!
oAGJZ1!

&KK@IC?!G=!-/#!
IJ@HSHN@!H=>!
KB@@!BH><IHJ!
?IHS@=N<=N!
IHRHI<C;!
!

!-/#!IJ@HSHN@!!
!KB@@!BH><IHJ!?IHS@=N<=N!!

*@>>;!@C!
HJV!!

)FAH=!CFAGB!
I@JJ!J<=@?!d#0$2!
)(']""a2!
5(,][2!/(.]
)_aQ2!$,]Pace!

(^0! "PV`]PQQ!
oAZAJ!

&KK@IC?!G=!(3f!
HIC<S<C;!H=>!
CFAGB!I@JJ!
NBGUCE!
<=E<:<C<G=!!
!

!J<R<>!R@BGX<>HC<G=!
!(3f]"!H=>!(3f]P!
@XRB@??<G=!
!(H!I@JJ!NBGUCE!!

$E<E!@C!HJV!! )FAH=!#0$!! `!#(/!!
!

"QQ]
PQQo5!X!
P_EB?!

&KK@IC?!G=!I@JJ!
I;IJ@!
RBGNB@??<G=!H=>!
<=>FIC<G=!GK!
HRGRCG?<?!
!

!HRGRCG?<?!<=!P_!H=>!_c!
EB?!RG?C!CB@HCA@=C!
"R^c!W<=H?@!@XRB@??<G=!!
!&*8!HIC<S<C;!!

(E@=!@C!HJV!! )FAH=!:B@H?C!
IH=I@B!I@JJ!
J<=@?!
d)$`[c'e!

(^0!!
9^0nn!

P!o5!X!`!
>H;?!

-@AG=?CBHC@!
H=C<]IH=I@B!
@KK@IC?!GK!#/(!

!!I@JJ!NBGUCE!S<H!0PZ5!
HBB@?C!
!I;J<=]>@R@=>@=C!
W<=H?@]"2!P2!I;J<=!7"!H=>!
I;J<=!&!RBGC@<=!J@S@J?!!

n!`!#(/!F?@>6!!(;H=<><=2!-@JRE<=<><=2!9@JHBNG=<><=2!9@G=<><=2!5HJS<><=V!#0$!m!NH?CB<I!H>@=GIHBI<=GAH!
I@JJ?2!9P0!m9@G=<><=]^]NJFIG?<>@!!



! "`!

<".70,GB,:)12H2)F7"DD"1'&C,0FF0#15,'F,#I0&&205,2),#077,72)05,

60F0&0)#0, 8077,72)0, :8@,, -(1#'D0, ;&2D"&C,605(71,

8<A!@C!HJV!! )P3P!
HIC<SHC@>!
=@FBG=!

$U@@C!H=>!CHBC!IE@BB;!
RE@=GJ<I!@XCBHIC?!!d^]
PPQANZ"QQNe!X!"Q!A<=!
!

.ARHIC!G=!=@FBG=HJ!
GX<>HC<S@!?CB@??!

"=@FBG=HJ!I@JJ!
S<H:<J<C;!
!GX<>HC<S@!?CB@??!!

8H=N!@C!HJV!! )FAH=!IGJG=!
IH=I@B!d)'!
Pb!H=>!)('!
""ae!

#/(!dQ]"QQ!o5e!
(;!dQ]P`Q!o5e!!
X![P!EB?!

.=E<:<C<G=!GK!IGJG=!(H!
I@JJ!NBGUCE!!

!!I@JJ!NBGUCE! 

:)12H2)F7"DD"1'&C,0FF0#15,'F,#I0&&205,2),")2D"7,D'*075,

60F0&0)#0, J'*07, ?)10&30)12'), -(1#'D05, 605(715,

8H=N!@C!HJV!! #9(5<=!A<I@! (G=CBGJ!><@C!d(-e!
(-!r!#/(!dcQQANZJe!
(-!r!(;!dPQQANZJe!
(-!r!!IE@BB;!!!!
d^QQNZWNe!!
f!"Q!U@@W?!
!

.=E<:<C<G=!GK!<=C@?C<=HJ!
CFAGB!>@S@JGRA@=C!!

!KB@MF@=I;!H=>!
?<T@!GK!I@IHJ!
H>@=GAH?!!

'HJJ!@C!HJV!! 5HJ@!
$RBHNF@!
-HUJ@;!BHC?n!

(-!
(-!r!#/(!d"`ANZWNe!
(-r!#/(!dc`ANZWNe!
(-!r!#/(!d_QQANZWNe!

&KK<IHI;!GK!GBHJJ;!
H>A<=<?C@B@>!#(/!
KBGA!CHBC!IE@BB<@?!G=!
<=KJHAAHC<G=]<=>FI@>!
RH<=!:@EHS<GB!<=!BHC?!

!<=KJHAAHC<G=]!
<=>FI@>!CE@BAHJ!
E;R@BHJN@?<H!
!!A@IEH=<IHJ!
E;R@BHJN@?<H!
!RHU!@>@AH!!
!

)@!@C!HJV!! 5HJ@!
$RBHNF@!
-HUJ@;!
BHC?nn!

(G=CBGJ!><@C!d(-e!
(-!r!#/(!d"QANZWNe!
(-!r!#/(!dPQANZWNe!
(-!r!#/(!d_QANZWNe!

.=S@?C<NHC@!CE@!H=C<]
<=KJHAAHCGB;!H=>!
H=C<]GX<>HC<S@!@KK@IC?!!

!'/,]l!H=>!9&0P!
<=!?@FA!J@S@J?!!
"H=C<]GX<>H=C!
?CHCF?!

:)12H2)F7"DD"1'&C,0FF0#15,'F,#I0&&205,2),I(D"),D'*075!

60F0&0)#0, ;"&12#2E")15, ?)10&30)12'), -(1#'D05, 605(715,,

8@JJ@;!@C!
HJV!

"c!E@HJCE!
H>FJC?!

7<=N!IE@BB;!PcQ!NZ>!X!
Pc!>H;?!!

-@C@BA<=@!CE@!@KK@IC?!GK!
?U@@C!IE@BB<@?!G=!
RJH?AH!J<R<>?!H=>!
AHBW@B?!GK!<=KJHAAHC<G=!

!(*92!/3!H=>!
*#/'&$!

(G==GJJ;!@C!
HJV!!

"_!AHJ@!
HCEJ@C@?!

P_GT!CHBC!IE@BB;!YF<I@!X!
c!>H;?!

&KK@IC?!GK!CHBC!IE@BB;!
YF<I@!<=!RB@S@=C<=N!CE@!
?;ARCGA?!GK!@X@BI<?@!
<=>FI@>!AF?IJ@!>HAHN@V!

!?@JK!B@RGBC@>!
RH<=!
!@J:GU!?CB@=NCE!
JG??!

8HBJ@?@=!@C!
HJV!!

"PQ!E@HJCE;!
H>FJC?!

9JHI@:G!!
5@>GX!#(/!
?FRRJ@A@=C!
d^QQANZ>H;!X!^!UW?e!

#/(!?FRRJ@A@=CHC<G=!
HKK@IC!G=!/,]q7!
HIC<SHC<G=!!

!/,]q7!
HIC<SHC<G=!!
!.1]c2!*#/'&$2!
H=>!.,/l!

!!



! "a!

H=>!RHU!@>@AH!g^ahV!!!$<A<JHBJ;2!)@!@C!HJV2!<=S@?C<NHC@>!CE@!H=C<]<=KJHAAHCGB;!@KK@IC?!

GK!IE@BB<@?!<=!H!BHC!AG>@J!GK!<=KJHAAHC<G=2!K<=><=N!H!?<N=<K<IH=C!B@>FIC<G=!<=!CE@!RBG]

<=KJHAAHCGB;!A@><HCGB?!CFAGB!=@IBG?<?!KHICGB]HJREH!d'/,le!H=>!RBG?CHNJH=><=!&P!

d90&Pe!HKC@B!Pc!>H;?!GK!GBHJ!H>A<=<?CBHC<G=!GK!IE@BB;!#(/!g^[hV!!#>><C<G=HJJ;2!?AHJJ!

R<JGC!?CF><@?!<=!EFAH=?!?FNN@?C!CEHC!<=IB@H?@>!IE@BB;!IG=?FARC<G=!IH=!B@>FI@!

<=KJHAAHCGB;!AHBW@B?!<=!E@HJCE;!H>FJC?V!8@JJ@;!@C!HJV2!@XHA<=@>!CE@!@KK@IC?!GK!

IG=?FA<=N!^QQN!GK!7<=N!?U@@C!IE@BB<@?!KGB!Pc!>H;?!<=!PQ!E@HJCE!SGJF=C@@B?2!H=>!

KGF=>!JGU@B@>!RGGJ@>!?@BFA!IG=I@=CBHC<G=?!GK!RGC@=C!<=KJHAAHCGB;!A@><HCGB?2!(]

B@HIC<S@!RBGC@<=!d(*9e!H=>!=<CB<I!GX<>@!d/3e!g_"hV!!.=!H!BH=>GA<T@>2!RJHI@:G!

IG=CBGJJ@>2!IBG??GS@B!CB<HJ!<=!"_!AHJ@!HCEJ@C@?2!(G==GJJ;!@C!HJV2!KGF=>!CEHC!IG=?FA<=N!

"PGT!GK!CHBC!IE@BB;!YF<I@!d@?C<AHC@>!CG!IG=CH<=!aQQAN!RE@=GJ<I!IGARGF=>?!H=>!

_QAN!#(/e!CU<I@!>H<J;!KGB!c!>H;?2!?<N=<K<IH=CJ;!B@>FI@>!?@JK]B@RGBC@>!?;ARCGA?!GK!

@X@BI<?@!<=>FI@>!AF?IJ@!RH<=!H=>!HCC@=FHC@>!A@H?FB@>!@J:GU!AF?IJ@!?CB@=NCE!JG??!

KGJJGU<=N!H=!@II@=CB<I!@X@BI<?@!RBGNBHA!g_PhV!!!%E<J@!H!=FA:@B!GK!MF@?C<G=?!B@AH<=2!

?FIE!H?!CE@!?R@I<K<I!IE@A<IHJ!=HCFB@!RBG>FI<=N!CE@!H=C<]<=KJHAAHCGB;!@KK@IC?!GK!

IE@BB<@?2!CE@!:@CU@@=!KBF<C!SHB<HC<G=2!H=>!CE@!:<GHSH<JH:<J<C;!<=!AH=2!IGJJ@IC<S@J;2!CE@!

I@JJ!IFJCFB@2!H=<AHJ!AG>@J!H=>!E@HJCE;!H>FJC!?CF><@?!HB@!E<NEJ;!?FNN@?C<S@!GK!RGC@=C!

H=C<]<=KJHAAHCGB;!HIC<S<C;!GK!IE@BB<@?V!!!!!

!

:#(6*47&#)#.+?:3@.A+&.+&+4%&..+*$+8)*&4();2+3*'B*=#,.+2#1)462,+)#+36211)2.+++

'E@!AHYGB!IJH??!GK!RGJ;RE@=GJ?!<=!IE@BB<@?2!E;RGCE@?<T@>!CG!EHS@!H=C<]

<=KJHAAHCGB;!H=>!H=C<]IH=I@B!HIC<S<C;2!HB@!#(/?!g_^hV!!!#(/?2!UHC@B]?GJF:J@!



! "[!

KJHSG=G<>?2!HB@!B@?RG=?<:J@!

KGB!CE@!:B<JJ<H=C!B@>2!RFBRJ@2!GB!

:JF@!IGJGB!GK!KBF<C?!H=>!

S@N@CH:J@?!H=>!CE@;!HB@!G=@!

GK!CE@!AG?C!H:F=>H=C!IJH??@?!

GK!KJHSG=G<>?V!,.C!<?!@?C<AHC@>!

CEHC!CE@!HS@BHN@!#A@B<IH=k?!

>H<J;!<=CHW@!<?!"cQ]

P"`ANZ>H;!g__hV!!#(/?!HB@!

NJ;IG?<>@?!H=>!HIJ;NJ;IG?<>@?!

GK!H=CEGI;H=<><=?2!H=>!SHB;!<=!

?CBFICFB@!:;!><KK@B@=C!E;>BGX;J!GB!A@CEGX;J!?F:?C<CFC<G=?!G=!CE@<B!KJHS;J<FA!

IG=K<NFBHC<G=!g_`hV!!

'E@B@!HB@!?<X!=HCFBHJJ;!GIIFBB<=N!#(/!IGARGF=>?!d?@@!,<NFB@!"eV!!'E@!?<X!

#(/?!><KK@B!:;!CEB@@!RB<AHB;!H?R@IC?6!CE@!=FA:@B!GK!E;>BGX;J!NBGFR?!<=!CE@!

AGJ@IFJ@!GB!CE@!>@NB@@!GK!A@CE;JHC<G=!GK!CE@?@!E;>BGX;J!NBGFR?2!CE@!=FA:@B!H=>!

JGIHC<G=!GK!CE@!?FNHB?!HCCHIE@>!CG!CE@!AGJ@IFJ@2!GB!CE@!=FA:@B!H=>!=HCFB@!GK!CE@!

HBGAHC<I!HI<>?!HCCHIE@>!CG!CE@!?FNHB?!<=!CE@!AGJ@IFJ@!gP2!__hV!!(;H=<><=!d(;e!H=>!<C?!

NJ;IG?<>@?!d(;0e!HB@!CE@!AHYGB!IGJJ@IC<G=!GK!=HCFBHJJ;!GIIFBB<=N!H=CEGI;H=<=?2!

JHBN@J;!><?CB<:FC@>!<=!CE@!EFAH=!><@C!g_ah!H=>!CE@!RB@>GA<=HC@!#(/!KGF=>!<=!

IE@BB<@?!gP`hV!!.C!<?!@?C<AHC@>!CEHC!?U@@C!IE@BB<@?!IG=CH<=!cQAN!GK!#(/!R@B!IFR2!U<CE!

K2%(&0,>B,,L2M,)"1(&"77C,'##(&&2)%,:8@,51&(#1(&05,NO(,01,"7B,GPPGQ,



! "c!

HRRBGX<AHC@J;!bQi!HCCB<:FC@>!CG!(;!B@?<><=N!<=!<C?!KJ@?E!H=>!?W<=!g_[h2!UE@B@H?!CHBC!

IE@BB<@?!EHS@!J@??!#(/!H?!CE@!(;!IG=I@=CBHC<G=!<?!J<A<C@>!CG!CE@!?W<=!gP_hV!!!!!!

/HCFBHJJ;!GIIFBB<=N!(;!<?!C;R<IHJJ;!NJ;IG?;JHC@>!U<CE!NJFIG?@2!NHJHICG?@!GB!

BFC<=G?<>@!HC!CE@!IHB:G=]^!E;>BGX;J!NBGFR!g__hV!'E@!RB<AHB;!(;!KGF=>!<=!?U@@C!

IE@BB<@?!<?!(;]^]BFC<=G?<>@!d(^*L'e2!?@IG=>HB;!(;!IG=I@=CBHC<G=!<?!(;]^]NJFIG?<>@!

d(^0e2!UE<J@!A<=<AHJ!HAGF=C?!GK!R@BG=<><=]^]BFC<=G?<>@!d9P*L'e!@X<?C!g_Q2!_chV!!!

)GU@S@B2!CE@!HSH<JH:J@!>HCH!G=!#(/!H=>!RGJ;RE@=GJ<I!IG=C@=C!<=!IE@BB<@?!:;!?R@I<@?!

H=>!B<R@=@??!<?!J<A<C@>!H=>!E<NEJ;!<=IG=?<?C@=C!g_bhV!!!8<A!@C!HJV!@SHJFHC@>!CGCHJ!#(/!

<=!?U@@C!H=>!?GFB!IE@BB<@?!F?<=N!H!=G=]?R@I<K<I!IGJGB<A@CB<I!H=HJ;?<?!B@RGBC<=N!

?F:?CH=C<HJJ;!AGB@!RE@=GJ<I!H=>!CGCHJ!#(/!<=!?GFB!IE@BB<@?!IGARHB@>!CG!?U@@C!

IE@BB<@?V!!!'E@!AG?C!#(/]B<IE!?GFB!IE@BB;2!CE@!$FAH><=WH!IE@BB;2!IG=CH<=?!AGB@!

#(/!d"QbVPANZ"QQNe!IGARHB@>!CG!CE@!AG?C!#(/]B<IE!?U@@C!IE@BB;2!CE@!)HBCJH=>!

IE@BB;!d[aVaANZ"QQNe!g_QhV!!L?<=N!E<NE!R@BKGBAH=I@!J<MF<>!IEBGAHCGNBHRE;!

IGFRJ@>!U<CE!><G>@!HBBH;!>@C@ICGB!d)91(]-#-e2!$@BBH=G!@C!HJV!@XHA<=@>!CE@!CGCHJ!

#(/!IGARG?<C<G=!GK!""!><KK@B@=C!?U@@C!IE@BB;!SHB<@CHJ?2!K<=><=N!@XCB@A@!SHB<H:<J<C;!

:@CU@@=!SHB<@C;!H?!U@JJ!H?!?CHN@?!GK!B<R@=<=NV!!7BGGW?!IE@BB<@?!U@B@!B@RGBC@>!CG!

EHS@!CE@!JGU@?C!IG=I@=CBHC<G=!GK!#(/!d"QANZ"QQANe2!UE@B@H?!$G=HCH!IE@BB<@?!EH>!

CE@!E<NE@?C!dPQQANZ"QQANeV!!#J?G!=GC@>2!CE@B@!UH?!H!CB@=>!GK!<=IB@H?<=N!#(/!

IG=I@=CBHC<G=!>FB<=N!CE@!"a!>H;!?CGBHN@!HC!Ps(!RG?C!EHBS@?C!g`QhV!!-@C@BA<=<=N!CE@!

#(/!R<NA@=C!IG=C@=C!:;!CE@!R)]><KK@B@=C<HJ!A@CEG>!S<H!^QQ]L4!?R@ICBGREGCGA@C@B2!

(EHGSH=HJ<W<C!H=>!%BGJ?CH>!H??@??@>!CGCHJ!#(/!IG=I@=CBHC<G=!H=>!RBGI@??<=N!@KK@IC?!

GK!^!SHB<@C<@?!GK!?U@@C!IE@BB<@?!H=>!"!CHBC!IE@BB;!SHB<@C;V!'E@!B@?FJC?!B@S@HJ@>!7<=N2!H!



! "b!

?U@@C!>HBW!IE@BB;2!CG!EHS@!CE@!E<NE@?C!#(/!IG=I@=CBHC<G=!daQVaANZ"QQNe!UE@B@!

5G=CAGB@=I;!CHBC!IE@BB<@?!EH>!CE@!?@IG=>!E<NE@?C!IG=I@=CBHC<G=!d^aV`ANZ"QQNeV!!

'E@!RHJ@!KJ@?E!?U@@C!IE@BB<@?2!*G;HJ!#==!H=>!*H<=<@B!IE@BB<@?2!EH>!CE@!JGU@?C!#(/!

IG=I@=CBHC<G=!dPVPANZ"QQAN!H=>!PV"ANZ"QQAN2!B@?R@IC<S@J;e!g_bhV!!'E<?!@XCB@A@!

SHB<H:<J<C;!<=!CE@!IG=I@=CBHC<G=!GK!IE@BB;!#(/!IH=!:@!HCCB<:FC@>!CG!><?C<=IC<S@!#(/!

A@H?FB@A@=C!A@CEG>GJGN<@?2!H?!U@JJ!H?!IE@BB;!RBG>FIC<G=!H=>!RBGI@??<=N!

IG=><C<G=?!gP_hV!!

$@S@BHJ!RB@!H=>!RG?C!EHBS@?C!IG=><C<G=?2!H?!U@JJ!H?!RBGI@??<=N!KHICGB?2!EHS@!

:@@=!>@?IB<:@>!H?!@KK@IC<=N!#(/!IG=C@=C!<=!IE@BB<@?V!!9B@]EHBS@?C!KHICGB?!<=IJF>@!

C@AR@BHCFB@2!J<NEC!<=C@=?<C;2!KBF<C!IBGR!AHCFB<C;!H=>!?G<J!C;R@?V!!,GB!<=?CH=I@2!E<NE!

C@AR@BHCFB@!H=>!J<NEC!<=C@=?<C;!CEBGFNEGFC!CE@!NBGU<=N!?@H?G=!IH=!?<N=<K<IH=CJ;!

@=EH=I@!#(/!IG=I@=CBHC<G=!<=!IE@BB<@?!gP`hV!!!#>><C<G=HJJ;2!H=!<=IB@H?@!<=!EHBS@?C!

?CHN@!H=>!KBF<C!B<R@=<=N!IH=!@XRG=@=C<HJJ;!@=EH=I@!CE@!CGCHJ!#(/!U<CE<=!CE@!?HA@!

IE@BB;!SHB<@C;!g`QhV!!9G?C]EHBS@?C!KHICGB?!?FIE!H?!?CGBHN@!H=>!RBGI@??<=N!IH=!

>BHAHC<IHJJ;!>@IB@H?@!IE@BB;!#(/!IG=I@=CBHC<G=!H?!U@JJ!gP`2!_bhV!!!(EHGSH=HJ<W<C!H=>!

%BGJ?CH>!KGF=>!H![`i!B@>FIC<G=!<=!#(/!IG=C@=C!HKC@B!?CGBHN@!<=!]PQs(!KGB!a!AG=CE?2!

IGARHB@>!CG!H!"Qi!B@>FIC<G=!<=!IE@BB<@?!?CGB@>!HC!]cQs(!KGB!a!AG=CE?g_bh!.=!PQ"Q2!

5I(F=@!@C!HJV2!IG=IJF>@>!CEHC!CE@!CGCHJ!H=C<GX<>H=C!HIC<S<C<@?!H=>!@XHIC!

A@H?FB@A@=C?!GK!#(/!<=!IE@BB<@?!B@AH<=?!F=IJ@HB!gP_hV!!

+

+

+



! PQ!

8)*%*9)4&%+:$$24(.+*$+CB24)$)4+:3@.!+++

(;H=<><=!d(;e2!CE@!RB<=I<RHJ!#(/!KGF=>!<=!IE@BB<@?2!EH?!:@@=!B@RGBC@>!CG!

HCC@=FHC@!CE@!<=KJHAAHCGB;!B@?RG=?@!H??GI<HC@>!U<CE!CE@!<=<C<HC<G=!GK!IH=I@B!g_^2!`"2!

`PhV!!9BGRG?@>!A@IEH=<?A?!<=IJF>@!<=E<:<C<G=!CE@!I;IJGGX;N@=H?@!d(3f!"!H=>!(3f!

Pe!@=T;A@?!gPc2!`^2!`_h2!'/,]l!g``h2!<=>FI<:J@!=<CB<I!GX<>@!?;=CEH?@!d</3$e!>@B<S@>!

=<CB<I!GX<>@!d/3e!gPbh2!H=>!=G=]?R@I<K<I!<=E<:<C<G=!GK!RBGJ<K@BHC<G=!g`_2!`a2!`[hV!!

!

:3@.+&.+#&(=1&%+474%**D792#&.2+E+)#6)F)(*1.!+++

(;IJGGX;N@=H?@!d(3fe!IHCHJ;T@?!CE@!<=<C<HJ!?C@R!<=!CE@!KGBAHC<G=!GK!

RBG?CH=G<>?!d90e2!RGC@=C!<=KJHAAHCGB;!A@><HCGB?!<ARJ<IHC@>!<=!CE@!>@S@JGRA@=C!GK!

IH=I@B!g`c2!`bhV!!'E@!(3f!@=T;A@?!IG=?<?C!GK!HC!J@H?C!P!<?GKGBA?2!(3f]"!H=>!(3f]PV!!

(3f]"!<?!@XRB@??@>!F:<MF<CGF?J;!<=!EFAH=!C<??F@!H=>!RJH;?!H!BGJ@!<=!CE@!RBG>FIC<G=!

GK!90!<=!=GBAHJ!RE;?<GJGN<IHJ!RBGI@??@?2!?FIE!H?!RJHC@J@C!HNNB@NHC<G=!H=>!NH?CB<I!

HI<>!B@NFJHC<G=V!!(3f]P!@XRB@??<G=!<?!<=>FI@>!<=!B@?RG=?@!CG!<=KJHAAHCGB;!H=>!

A<CGN@=<I!?C<AFJ<!g`"hV!!#!JHBN@!:G>;!GK!@S<>@=I@!<=><IHC@?!(3f]P!@XRB@??<G=!H=>!

RBG?CHNJH=><=!&P!@XRB@??<G=!<=!H!=FA:@B!GK!IH=I@B!I@JJ!J<=@?2!<=IJF><=N!9(H!g`"2!`chV!!

3S@B@XRB@??<G=!GK!(3f]P!IH=!<=IB@H?@!I@JJ!RBGJ<K@BHC<G=!H=>!<=E<:<C!HRGRCG?<?!

<=KJF@=I<=N!:GCE!CE@!<=<C<HC<G=!H=>!RBGNB@??<G=!GK!IH=I@B!gaQhV!!!!

'EBGFNE!R@BGX<>HC<G=2!(3f]P!>G=HC@?!CUG!GX;N@=!AGJ@IFJ@?!CG!HBHIE<>G=<I!

HI<>2!UE<IE!CE@=!F=>@BNG@?!B@>FIC<G=!CG!KGBA!RBG?CHNJH=><=!)P!d90)PeV!!90)P!IH=!

:@!?;=CE@?<T@>!<=CG!90&P!S<H!90&!?;=CEH?@!GB!<=CG!CEBGA:GXH=@!#P!d'7f#Pe!S<H!

CEBGA:GXH=@!?;=CEH?@V!7GCE2!90&P!H=>!'7f#P!HB@!A@><HCGB?!<=!CE@!IEBG=<I!



! P"!

<=KJHAAHCGB;!RBGI@??!J@H><=N!CG!CFAGB<N@=@?<?!g^b2!`b2!a"hV!!&R<>@A<GJGN<IHJ!

@S<>@=I@!<=><IHC@?!H!?<N=<K<IH=C!H??GI<HC<G=!:@CU@@=!B@NFJHB!/$#.-!F?@!H=>!H!

B@>FIC<G=!<=!B<?W!KGB!IH=I@B?!GK!SHB<GF?!GBNH=!?<C@?!d:B@H?C2!IGJG=!H=>!RBG?CHC@e!ga"hV!!

3S@B!CE@!RH?C!CUG!>@IH>@?2!REHBAHIGJGN<IHJ!<=E<:<C<G=!GK!(3f]P!EH?!:@IGA@!H!AHYGB!

HB@H!GK!B@?@HBIE!KGB!CHBN@C@>!IH=I@B!RB@S@=C<G=!g`c2!`bhV!!)GU@S@B2!H?!><?IF??@>!

H:GS@2!CE@!=G=]?@J@IC<S<C;!GK!AFJC<RJ@!/$#.-?!EH?!AFJC<RJ@!H??GI<HC@>!CGX<I<C<@?!

<=IJF><=N!0.!@KK@IC?2!<=IB@H?@>!B<?W!GK!:J@@><=N2!H?!U@JJ!H?!IHB><HI!IGARJ<IHC<G=?V!!#?!H!

B@?FJC2!HJC@B=HC<S@!?CBHC@N<@?!EHS@!:@@=!?GFNEC!ga"hV!!#IIFAFJHC<=N!RB@IJ<=<IHJ!

@S<>@=I@!<=><IHC@?!CEHC!CE@!#(/!IGARGF=>!(;2!EH?!RGC@=C!I;IJGGX;N@=H?@!<=E<:<CGB!

HIC<S<C;!U<CE!J<A<C@>!CGX<I<C;!H=>2!CE@B@KGB@2!AH;!GKK@B!H!J@??!CGX<I!GRC<G=!KGB!

RB@S@=C<G=!g^bhV!!!

#!=FA:@B!GK!RF:J<?E@>!B@RGBC?!>@AG=?CBHC@!(;k?!H:<J<C<@?!CG!<=E<:<C!CE@!

@XRB@??<G=!GK!(3f]P!<=!I@JJ!J<=@?!g`_2!aP2!a^hV!!)GF!@C!HJV2!@XHA<=@>!CE@!@KK@IC?!GK!K<S@!

><KK@B@=C!#(/?!G=!19$]HIC<SHC@>!AHIBGREHN@!I@JJ?V!!'E@;!KGF=>2!CUG!#(/?2!

>@JRE<=<><=!H=>!(;2!?<N=<K<IH=CJ;!<=E<:<C@>!(3f]P!@XRB@??<G=!g^bhV!!.=!PQQ"2!$@@BHA!

@C!HJV2!KGF=>!CEHC!IE@BB;!H=>!BH?R:@BB;!#(/k?!d"P`!o5!IG=I@=CBHC<G=e!EH>!CE@!

E<NE@?C!B@>FIC<G=!<=!(3f!<=E<:<C<G=!IGARHB@>!CG!:JHIW:@BB;2!:JF@:@BB;2!?CBHU:@BB;2!

H=>!IBH=:@BB;V!!.=!KHIC2!?U@@C!IE@BB;!EH>!CE@!E<NE@?C!(3f]P!<=E<:<C<G=!HC!_[VPi!H=>!

UH?!IGARHBH:J@!CG!CE@!G:?@BS@>!(3f]P!<=E<:<C<G=!GK!CE@!/$#.-?2!<:FRBGK@=!H=>!

=HRBGX@=!d"Q!o5!IG=I@=CBHC<G=?e!gPchV!!1HC@B2!$@@BHA!@C!HJV!@XHA<=@>!?R@I<K<IHJJ;!

(;k?!H:<J<C;!CG!<=E<:<C!(3f!<=!EFAH=!IH=I@B!I@JJ?2!H=>!KGF=>!H!B@>FIC<G=!GK!`PVPi!H=>!

[_VPi!GK!(3f]"!H=>!(3f]P!@XRB@??<G=2!B@?R@IC<S@J;!g`_hV!!$R@I<K<I!CG!9(H!I@JJ?2!



! PP!

5F=GT]&?RH>H!@C!HJV!CB@HC@>!I@JJ?!U<CE!"!o5!GK!(;!H=>!KGF=>!H=!HCC@=FHC<G=!GK!

HBHIE<>G=<I!HI<>?!@KK@IC!G=!<=IB@H?<=N!90&P2!H?!U@JJ!H?!H!?<N=<K<IH=C!GS@BHJJ!B@>FIC<G=!

GK!90&P!RBG>FIC<G=!H=>!(3f]P!@XRB@??<G=2!U<CE<=!CE<?!I@JJ!J<=@!gP[hV!!!'E@!I@JJ!IFJCFB@!

@S<>@=I@!?FRRGBC?!CE@!?CF>;!GK!(;!<=!IH=I@B!RB@S@=C<G=!H?!H!=G=]?@J@IC<S@!(3f!

<=E<:<CGB2!U<CE!H!RB@K@B@=C<HJ!<=E<:<C<G=!GK!(3f]PV!!

'E@!RB<=I<RHJ!A@IEH=<?A!RBGRG?@>!CG!@XRJH<=!(;k?!<=E<:<CGB;!HKK@IC!G=!(3f]

HIC<SHC<G=!<?!?FRRB@??<G=!GK!CE@!KF=IC<G=HJ!HIC<SHC<G=!GK!/,]q7V!!5FJC<RJ@!?CF><@?!

?FRRGBC!(;!HIC<S<C;!CG!B@>FI@!/,]q7!=FIJ@HB!CBH=?JGIHC<G=!S<H!<=E<:<C<G=!GK!.q7l!

REG?REGB;JHC<G=2!CEF?!RB@S@=C<=N!CE@!@XRB@??<G=!GK!(3fP!H=>!RBG>FIC<G=!GK!

<=KJHAAHCGB;!I;CGW<=@?!H=>!IE@AGW<=@?!gaP2!a_hV!!'E@!<=E<:<C<G=!GK!.q7l!HIC<SHC<G=!

GIIFB?!CEBGFNE!CE@!>GU=]B@NFJHC<G=!GK!A<CGN@=]HIC<SHC@>!RBGC@<=!W<=H?@!d5#98e!

RHCEUH;?!HCCB<:FC@>!CG!(;!H=C<GX<>H=C!RBGR@BC<@?V!!)GU@S@B2!<C!<?!EH?!HJ?G!:@@=!

RBGRG?@>!CEHC!(;!AH;!<=E<:<C!CBH=?IB<RC<G=!GK!/,]q7!:;!><B@ICJ;!<=E<:<C<=N!

CBH=?IB<RC<G=!S<H!FR]B@NFJHC<G=!GK!CE@!=FIJ@HB!B@I@RCGB!?<N=HJ<=N!RHCEUH;2!J<S@B!f!

B@I@RCGB!l!d1f*leV!%H=N!@C!HJV2!KGF=>!H!>G?@!>@R@=>@=C!>@IB@H?@!<=!90&P2!H=>!

RBGRG?@>!/,]q7!<=E<:<C<G=!>F@!CG!H!?<N=<K<IH=C!>@IB@H?@!<=!.q7l!REG?REGB;JHC<G=!H?!

U@JJ!H?!<=>FI<=N!CBH=?IB<RC<G=!HIC<S<C<@?!GK!1f*l!gPbhV!!#!?CF>;!@XHA<=<=N!"PQ!

E@HJCE;!H>FJC?2!KGF=>!?FRRJ@A@=CHC<G=!U<CE!^QQANZ>H;!GK!#(/!KGB!^!U@@W?!

A@><HC@>!?@S@BHJ!/,]!7!B@JHC@>!<=KJHAAHCGB;!A@><HCGB?2!?FIE!H?!.1]c2!=GBAHJ!'!I@JJ!

@XRB@??@>!H=>!?@IB@C@>!d*#/'&$e!H=>!.,/l!ga_hV!

!
37+&.+-GC+.4&;2#921+&((2#=&()#9+474%**D792#&.2+E+2DB12..)*#!!



! P^!

(;!HJ?G!?@BS@?!H?!H!RGC@=C!H=C<GX<>H=C2!?IHS@=N<=N!KB@@!BH><IHJ?!H=>!

RBGC@IC<=N!HNH<=?C!-/#!IJ@HSHN@!H=>!J<R<>!R@BGX<>HC<G=!gPa2!`^2!a`hV!!5HBW@>!

@J@SHC<G=!GK!*3$!IH=!HIC<SHC@!/,]q7!CBH=?JGIHC<G=!CG!CE@!=FIJ@F?2!CEF?!<=>FI<=N!(3f]

P!@XRB@??<G=V!!'E@!H=C<GX<>H=C!@KK@IC?!GK!(;!<=!?U@@C!IE@BB<@?!IGFJ>!HCC@=FHC@!(3f]P!

@XRB@??<G=2!CEF?!RGC@=C<HJJ;!>@IB@H?<=N!<=<C<HC<G=!GK!9(H!g`"hV!'E@?@!:<GJGN<IHJ!

RBGR@BC<@?!G:?@BS@>!)#+;)(1*!?FRRGBC!AFJC<RJ@!@KK@IC?!GK!(;!B@?FJC<=N!<=!CE@!<=E<:<C<G=!

GK!W=GU=!A@><HCGB?!GK!CFAGB!>@S@JGRA@=C!gPa2!PchV!!

);RGX<H2!H=GCE@B!IGARG=@=C!GK!IEBG=<I!<=KJHAAHC<G=!RB@?@=C!<=!9(H!

RHC<@=C?2!<=>FI@?!E<NE!J@S@J?!GK!*3$!gahV!!!*3$!IGARGF=>?2!<=IJF><=N!E;>BGN@=!

R@BGX<>@!d)P3Pe2!R@BGX;=<CB<C@!d3/33]e2!E;>BGR@BGX;J!BH><IHJ!d]3)e!H=>!?FR@BGX<>@!

H=<G=!d3Pe2!RBGAGC@!AFCHN@=<I!-/#!>HAHN@2!J<R<>!R@BGX<>HC<G=!H=>!HIC<SHC<G=!GK!

(3f]P!@XRB@??<G=2!UE<IE!IH=!J@H>!CG!IH=I@B!<=<C<HC<G=!gaahV!!5FJC<RJ@!?CF><@?!EHS@!

<JJF?CBHC@>!?@S@BHJ!H=C<GX<>H=C!@=T;A@?2!?FIE!H?!?FR@BGX<>@!><?AFCH?@!H=>!

NJFCHCE<G=@]$]CBH=?K@BH?@!HB@!>GU=!B@NFJHC@>!<=!9(HV!ga[]abhV!!(;!EH?!H!>G?@]

>@R@=>@=C!H=C<GX<>H=C!RGC@=C<HJ2!><B@ICJ;!?IHS@=N<=N!KB@@!BH><IHJ?2!UE<IE!HB@!

<ARJ<IHC@>!<=!CE@!<=<C<HC<G=!GK!9(H!g[QhV!!(EG<!@C!HJV!=GC@>!(;!AHBW@>J;!:JGIW@>!

<=CBHI@JJFJHB!*3$!B@N@=@BHC<G=2!?R@I<K<IHJJ;!3P]2!)P3P2!3/33]!H=>!/3!<=!I@JJ?!CB@HC@>!

U<CE!(;!dQV`]"QVQ!oNZAJe!KGB!P_EGFB?!gaPhV!!#IMFHS<S<H!@C!HJV2!KGF=>!(;!H=>!(^0!d`]

^Q!oAGJZ1e!RB@S@=C@>!-/#!>HAHN@2!H?!U@JJ!H?!>G?@!>@R@=>@=C!KB@@!BH><IHJ!

?IHS@=N<=N!HIC<S<C;!ga`hV!!L?<=N!KJFGB@?I@=I@!?R@ICBG?IGR;2!5FJH:HNHJ!KGF=>!H![Qi!

B@>FIC<G=!<=!J<R<>!R@BGX<>HC<G=!U<CE!H>><C<G=!GK!P`Q!oNZA1!IE@BB;!KBF<C!@XCBHIC!gPahV!!

+



! P_!

>)124(+&#()H4&14)#*92#)4+2$$24(.+*$+:3@!!

#?!U@JJ!H?!<=E<:<C<G=!GK!IHBI<=GN@=<I!?<N=HJ<=N!RHCEUH;?2!?@S@BHJ!?CF><@?!EHS@!

?FNN@?C@>!(;!IH=!><B@ICJ;!<=E<:<C!CFAGB!I@JJ!NBGUCE!H=>!<=>FIC<G=V!!*@>>;!@C!HJV2!

@SHJFHC@>!CE@!@KK@IC?!GK!AFJC<RJ@!?GJF:J@!=HCFBHJ!KGG>!IGJGB?2!<=IJF><=N!#(/2!G=!(3f!

@=T;A@?!H=>!CFAGB!I@JJ!NBGUCE!<=E<:<C<G=!<=!?@S@BHJ!IH=I@B!I@JJ!J<=@?V!!'E@;!KGF=>!HJJ!

#(/!R<NA@=C?!<=E<:<C@>!(3f]"!H=>!(3f]P!H=>!<JJF?CBHC@>!H!>G?@]>@R@=>@=C!NBGUCE!

<=E<:<C<G=!HNH<=?C!:B@H?C2!IGJG=2!?CGAHIE2!I@=CBHJ!=@BSGF?!?;?C@A!H=>!JF=N!CFAGB!

I@JJ?!g`^hV!!$E<E!@C!HJV2!@XHA<=@>!CE@!H=C<]CFAGB!@KK@IC?!GK!K<S@!HNJ;IG=@!#(/!CEHC!

IG=?<?C@>!GK!(;!H=>!KGFB!NJ;IG?;JHC@>!#(/2!<=IJF><=N!(^01L2!<=!EFAH=!NH?CB<I!

H>@=GIHBI<=GAH!I@JJ?!H=>!KGF=>!CEHC!#(/!<=E<:<C@>!I@JJ!NBGUCE!S<H!<=>FIC<G=!GK!

HRGRCG?<?!g`[hV!!!$<A<JHBJ;2!GCE@B!?CF><@?!EHS@!KGF=>!CEHC!CB@HCA@=C!U<CE!(^02!CE@!

RB<=I<RJ@!(;!<=!?U@@C!IE@BB<@?2!B@?FJC@>!<=!H!?CBG=N!<=E<:<CGB;!@KK@IC!G=!CFAGB!I@JJ!

NBGUCE!g`ahV!!!&XHA<=<=N!CE@!@KK@IC?!GK!#(/!<=!CHBC!IE@BB<@?2!8H=N!@C!HJV2!KGF=>!H!

?<N=<K<IH=C!<=E<:<C<G=!GK!CFAGB!>@S@JGRA@=C!<=!CE@!#RIA<=!AGF?@!AG>@J!GK!IGJGB@ICHJ!

IH=I@B!H?!U@JJ!H?!HCC@=FHC<G=!GK!RBGJ<K@BHC<G=!GK!EFAH=!IGJG=!IH=I@B!I@JJ?!g["hV!!'E<?!

NBGU<=N!@S<>@=I@!<ARJ<IHC@?!CE@!F?@!GK!(;!<=!H!IH=I@B!RB@S@=C<G=!AG>@JV!!!

'E<?!@XC@=?<S@!RB@J<A<=HB;!2D+;);*!H=>!)#+;)(1*!@S<>@=I@!?FNN@?C!(;!AH;!EHS@!

H!RGC@=C<HJ!BGJ@!H?!H!IH=I@B!IE@AGRB@S@=C<S@!IGARGF=>V!gPb2!`a2!`[2![PhV!!!)GU@S@B2!

>@?R<C@!CE@!?CBG=N!RB@IJ<=<IHJ!@S<>@=I@2!#(/!A@CH:GJ<?A2!><?CB<:FC<G=!H=>!

:<GHSH<JH:<J<C;!KBGA!><@CHB;!?GFBI@?!<=!AH=!B@AH<=!RGGBJ;!F=>@B?CGG>!H=>!

IG=CBGS@B?<HJ!g__2!_ahV!!

+



! P`!

I2(&F*%).'+&#,+8)*,).(1)F=()*#+*$+:3@.+$1*'+J6*%2+$**,+.*=142.+++

!!.=!GB>@B!KGB!:<GHIC<S@!IGARGF=>?!<=!IE@BB<@?!CG!EHS@!B@J@SH=C!:<GHIC<S<C;!KGB!

IE@AGRB@S@=C<G=!<=!EFAH=?2!:<GHSH<JH:<J<C;!GK!CE@?@!IGARGF=>?!KBGA!UEGJ@!KGG>!

?GFBI@?!AF?C!:@!H??@??@>V!.=<C<HJJ;2!<C!UH?!RBGRG?@>!CEHC!G=J;!HNJ;IG=@?!GK!(;!U@B@!

H:?GB:@>!S<H!@=CBGI;C@?2!UE@B@H?!NJ;IG?;JHC@>!KGBA?!U@B@!RGGBJ;!H:?GB:@>!>F@!CG!

=G!W=GU=!?R@I<K<I!@=T;A@!CEHC!?@J@IC<S@J;!E;>BGJ;T@!NJ;IG?<><I!:G=>?!g__2!_`hV!

&XCB@A@J;!JGU!J@S@J?!GK!I<BIFJHC<=N!#(/!RJH?AH!J@S@J?!H=>!FB<=@!@XIB@C<G=!BHC@?!RG?C!

<=CHW@!B@<=KGBI@>!CE<?!CE@GB;V!!,GB!@XHARJ@2!G=J;!QVQ"c]QV^[i!CGCHJ!#(/!<=N@?C@>!HB@!

CEGFNEC!CG!:@!@XIB@C@>!<=!FB<=@2!H=>!RJH?AH!J@S@J?!HB@!C;R<IHJJ;!JGU@B!GB!

=G=>@C@ICH:J@!g__hV!!-@C@IC<G=!<?!IGARJ<IHC@>!:;!CE@!IGARJ@X!H:?GBRC<G=!GK!(;2!

UE<IE!F=C<J!B@I@=CJ;2!EH>!=GC!:@@=!U@JJ!@?CH:J<?E@>V!!,FBCE@BAGB@2!C;R<IHJ!>@C@IC<G=!

A@CEG>?!E<=>@B!CE@!HIIFBHI;!GK!>@C@BA<=<=N!(;!:<GHSH<JH:<J<C;!H?!CE@;!<=SGJS@!

HI<><K<IHC<G=!GK!:<GAHCB<X!HC!=@FCBHJ!R)V!!)GU@S@B2!(;!IH=!BHR<>J;!:@!GX<><T@>!GB!

B@>FI@>2!N<S@=!CE@!R)!g_ahV!!!

*@I@=CJ;2!CE@!A@CH:GJ<?A!GK!(;!EH?!:@@=!AGB@!IJ@HBJ;!>@K<=@>!KGB!AH=V!!.C!<?!

=GU!:@J<@S@>!CEHC!(;!<?!RB<AHB<J;!H:?GB:@>!<=!CE@!?CGAHIE2!RB@?FAH:J;!:;!CE@!

GBNH=<I!H=<G=!IHBB<@B2!:<J<CBH=?JGIH?@!g[^h!GB!H:?GB:@>!:;!?<ARJ@!><KKF?<G=!<=!CE@!

Y@YF=FAV!!!%E@B@H?@2!(;0!H:?GBRC<G=!<?!A@><HC@>!S<H!?G><FA!>@R@=>@=C!NJFIG?@!

CBH=?RGBC!B@I@RCGB?!<=!CE@!<=C@?C<=HJ!@R<CE@J<FA!g__hV!!(;0!AH;!EHS@!?@S@BHJ!><?C<=IC!

KHC@?!<=!CE@!<=C@?C<=@6!RH??!F=IEH=N@>!<=CG!CE@!RJH?AH2!F=>@BNG!A@CE;JHC<G=!G=!CE@!

^k!GB!_k!E;>BGX;J!RG?<C<G=2!NJFIFBG=<>HC<G=2!GB!E;>BGJ;?<?!:;!t]NJFIG?<>H?@!CG!(;V!!

)GU@S@B2!>F@!CG!CE@!RJH?AH!R)2!CE@!HJN;IG=@!(;!BHR<>J;!IG=S@BC?!CG!<C?!@=>!



! Pa!

A@CH:GJ<C@?!REJGBGNJFI<=GJ!HJ>@E;>@!H=>!RBGCGIHC@IEF<I!HI<>!d9(#eV!!/@U!>@C@IC<G=!

C@IE=<MF@?!U<CE!NB@HC@B!?@=?<C<S<C;!H=>!?R@I<K<I<C;2!H?!><?IF??@>!:@JGU2!EHS@!AH>@!<C!

RG??<:J@!CG!IHRCFB@!F=IEH=N@>!NJ;IG?;JHC@>!H=CEGI;H=<=?!H?!U@JJ!H?!A@CE;JHC@>!

>@B<SHC<S@?!H=>!NJFIGBG=<>@!IG=YFNHC@?!RB@S<GF?J;!=GC!>@C@IC@>!<=!CE@!FB<=@!GB!

RJH?AH!RG?C!<=N@?C<G=!GK!(;!?GFBI@?!g_a2!`P2![^hV!/GCH:J;2!G=I@!(;!B@HIE@?!CE@!JGU@B!

0.!CBHIC2!JGU!AGJ@IFJHB!U@<NEC!IHCH:GJ<C@?!GK!#(/!HB@!H:?GB:@>!HKC@B!

:<GCBH=?KGBAHC<G=!:;!CE@!IGJG=!A<IBGKJGBHV!!'E@?@!A@CH:GJ<C@?!d:@=TG<I!HI<>?!H=>!

9(#e!@?IHR@!AG?C!IGAAG=!>@C@IC<G=!A@CEG>?2!KFBCE@B!G:?IFB<=N!@?C<AHC@>!

@XRG?FB@!J@S@J?!GK!I<BIFJHC<=N!(;!RG?C!<=N@?C<G=!g`P2![^hV!!(;0!AH;!F=>@BNG!

A@CE;JHC<G=2!NJ;IFBG=<>HC<G=!GB!E;>BGJ;?<?!<=!CE@!<=C@?C<=@2!J<S@B2!W<>=@;2!GB!C<??F@?!

CG!KGBA!A@CE;JHC@>!>@B<SHC<S@?2!NJFIFBG=<>@?!IG=YFNHC@?!GB!HJN;IG=@!(;V!!.C!<?!

E;RGCE@?<T@>!CEHC!(;0!<?!A@CE;JHC@>!S<H!IHC@IEGJ]3]A@CE;JCBH?K@BH?@2!GB!HIC?!H?!H!

?F:?CBHC@!KGB!L-9]NJFIG?@!>@E;>BGN@=H?@!CG!KGBA!NJ;IG?<>@!NJFIFBG=<>@?!g`PhV!.=!H!

"P]EGFB!REHBAHW<=@C<I!?CF>;2!,@JN<=@?!@C!HJVV!<>@=C<K<@>!(^0!A@CH:GJ<C@?!S<H!)91(V!!

'E@;!KGF=>!=HC<S@!(^0!H?!U@JJ!H?!A@CE;JHC@>!NJ;IG?<>@?2!NJFIFBG=<>@?!GK!#(/!H=>!H!

?FJKGIG=YFNHC@!GK!(;!<=!CE@!FB<=@!GK!`!E@HJCE;!SGJF=C@@B?!RG?C!<=N@?C<G=!GK!PQQN!GK!

:JHIW:@BB<@?!g[_hV!!3CE@B!?CF><@?!@XHA<=<=N!CE@!H:?GBRC<G=!H=>!A@CH:GJ<C@?!GK!

><@CHB;!#(/?!EHS@!KGF=>!(^0!H=>!(^$#52!H?!U@JJ!H?!KGFB!GCE@B!A@CH:GJ<C@?!g_`hV!'E@!

RB@?FA@>!H:?GBRC<G=!RHCEUH;!KGB!I;H=<><=!KGJJGU?!CE@!K<B?C!GB>@B!GK!W<=@C<I?2!H?!CE@!

FB<=HB;!@XIB@C<G=!BHC@!<?!BHR<>!^]_!EGFB?!RG?C!<=N@?C<G=!H=>!?F:?@MF@=CJ;!>@IJ<=@?!

g__hV!!'E@!IGARJ<IHC@>!A@CH:GJ<?A!GK!#(/!EH?!AH>@!<C!S@B;!><KK<IFJC!CG!HIIFBHC@J;!



! P[!

IHJIFJHC@!#(/?!H=>!A@CH:GJ<C@!@XRG?FB@!<=!H=!<=><S<>FHJ!RG?C!<=N@?C<G=!GK!UEGJ@!

KGG>!RBG>FIC?2!?FIE!H?!IE@BB<@?V!!!!!

(G=S@=C<G=HJJ;2!#(/?!HB@!A@H?FB@>!H=>!MFH=C<K<@>!F?<=N!E<NE]R@BKGBAH=I@!

J<MF<>!IEBGAHCGNBHRE;!d)91(e!IGFRJ@>!U<CE!FJCBHS<GJ@CZS<?<:J@!dL4]S<?e!

?R@ICBGREGCGA@CB;!g_Q2!`QhV!)GU@S@B2!)91(!<=!N@=@BHJ!EH?!J<A<C@>!?@=?<C<S<C;2!

RHBC<IFJHBJ;!HC!MFH=C<K;<=N!S@B;!JGU!IG=I@=CBHC<G=?!GK!A@CH:GJ<C@?!H=>!IG=YFNHC@?V!!

,FBCE@BAGB@2!)91(]L4!B@MF<B@?!H!JG=N!BF=!C<A@!CG!HIE<@S@!GRC<AHJ!B@?GJFC<G=!CG!

HSG<>!<=C@BK@B@=I@!?F:?CH=I@?V!!*@I@=CJ;2!)91(!IGFRJ@>!U<CE!CH=>@A!AH??!

?R@ICBGA@CB;!d1(]5$Z5$e!EH?!:@IGA@!CE@!RB@K@BB@>!C@IE=<MF@!KGB!BHR<>!>@C@IC<G=!

MFH=C<K<IHC<G=!GK!?AHJJ!AGJ@IFJ@?V!!!g[`hV!!!

+

0*..)F%2+5*D)4)(7+*$+:3@+

! .=!H>><C<G=!CG!E@HJCE]RBGAGC<=N!:<GHIC<S<C;2!=HCFBHJJ;!GIIFBB<=N!IGARGF=>?!

<=!UEGJ@!KGG>?!AH;!B@?FJC!<=!CGX<I<C;!UE@=!IG=?FA@>!<=!JHBN@!MFH=C<C<@?V!'E<?!

RGC@=C<HJJ;!<=IJF>@?!#(/!KGF=>!<=!IE@BB<@?V!#?!?CHC@>!RB@S<GF?J;2!(;!AH;!:@!

CBH=?RGBC@>!CG!CE@!J<S@B!U@B@!<C!IH=!:@!IG=S@BC@>!CG!^k3]A@CE;JHC@>!KGBA?!d(P$#5e2!

UE@B@!$]H>@=G?;JA@CE<G=<=@!UGFJ>!?@BS@!H?!CE@!A@CE;J!>G=GB!H=>!$]

H>@=G?;JEGAGI;C@<=@!A<NEC!:@!RBG>FI@>!H?!H!:;RBG>FIC!d?@@!K<NFB@!Pe!g^2!__hV!!

&R<>@A<GJGN<I!?CF><@?!GS@B!CE@!RH?C!^Q!;@HB?!EHS@!RBGS<>@>!HARJ@!?FRRGBC!KGB!CE@!

H??GI<HC<G=!GK!A<J>!E;R@BEGAGI;?C@<=@A<H!U<CE!H=!@J@SHC@>!B<?W!GK!

HCE@BGCEBGA:G?<?!g[ahV!!+@C!?@S@BHJ!JHBN@2!RBG?R@IC<S@!CB<HJ?!<=<C<HC@>!GS@B!CE@!RH?C!



! Pc!

"Q!;@HB?!EHS@!;@C!CG!K<=>!H=!

H??GI<HC<G=!:@CU@@=!JGU@B<=N!

?@BFA!EGAGI;?C@<=@!

IG=I@=CBHC<G=?!H=>!>@IB@H?@>!

BHC@?!GK!SH?IFJHB!@S@=C?!g[[h!g[c2!

[bh!

!.=!H!PQQP!?CF>;2!BHC?!

U@B@!H>A<=<?C@B@>!H!?<=NJ@!GBHJ!

>G?@!GK!"QQAN!#(/!d`QAN!(^02!

_cAN!(^$#5!H=>!PAN!(;]^2`]

><NJFIG?<>@e2!EGAGI;?C@<=@!

J@S@J?!U@B@!CE@=!A@H?FB@>V!!5@H=!EGAGI;?C@<=@!:@NH=!CG!B<?@!bQ!A<=FC@?!HKC@B!

<=N@?C<G=!d:H?HJ!J@S@J!GK!^V[!oAGJZ1e!H=>!IG=C<=F@>!F=C<J!CE@!@=>!GK!CE@!P_Q!A<=FC@!

@XR@B<A@=C2!U<CE!H!K<=HJ!"Vc]KGJ>!<=IB@H?@!dK<=HJ!A@H=!J@S@J!GK!aV[!oAGJZ1e!g^hV!!!'G!

=GC@2!CE<?!?CF>;!F?@>!"QQANZ"QQN!:G>;!U@<NEC2!?F:?CH=C<HJ<C;!E<NE@B!>G?@!CEH=!

C;R<IHJ!EFAH=?!<=CHW@!d"cQ]P"`!ANZ>H;eV!!'G!GFB!W=GUJ@>N@2!CE<?!EH?!:@@=!CE@!G=J;!

B@RGBC@>!CGX<I<C;!U<CE!CE@!F?@!GK!JHBN@!>G?@?!GK!#(/V!!!

(G=?FARC<G=!GK!#(/!B<IE!KGG>!?GFBI@?2!?FIE!H?!IE@BB<@?2!GKK@B?!H!=G=]>BFN!

:H?@>!HRRBGHIE!CG!>@J<S@B!CE@?@!IGARGF=>?!<=!CE@!><@C!CG!HCC@=FHC@!<=KJHAAHC<G=!

U<CEGFC!CE@!RGC@=C<HJ!GK!CGX<I<C;!H??GI<HC@>!U<CE!JHBN@!>G?@]@KK@IC?!GK!REHBAHI@FC<IHJ!

HN@=C?V!!g_"2!a_hV!!

+

K2%(&0,GB,,;&'E'50*,E"1IR"C,F'&,1I0,D01IC7"12'),'F,:8@,")*,

E&'*(#12'),'F,I'D'#C5102)0,N@"$"%"R",01,"7B,GPPGQ,



! Pb!

3=112#(+C(=,7++

(G=?<>@B<=N!CE@!IFBB@=C!NHR?!<=!

W=GUJ@>N@!B@NHB><=N!CE@!:<GHSH<JH:<J<C;!

H=>!@KK@IC<S@!>G?@!GK!#(/!:<GJGN<IHJ!

HKK@IC!<=!H=!HC!B<?W!RGRFJHC<G=2!CE@!

RFBRG?@!GK!CE<?!?CF>;!UH?!CG!H??@??!CE@!

FB<=HB;!H=>!RJH?AH!IG=I@=CBHC<G=?!GK!

#(/!KBGA!CE@!>H<J;!IG=?FARC<G=!GK!^!

IFR?!GK!?U@@C!IE@BB<@?!KGB!_!U@@W?V!!

#>><C<G=HJJ;2!U@!U<?E@>!CG!C@?C!CE@!

B@JHC<G=?E<R!GK!#(/!J@S@J?!H=>!IE@BB;!

IG=?FARC<G=!CG!<=KJHAAHCGB;!

:<GAHBW@B?!<=!H!RGRFJHC<G=!HC!B<?W!KGB!

>@S@JGR<=N!9(HV!'E@!K<B?C!G:Y@IC<S@!UH?!

CG!HIIFBHC@J;!MFH=C<K;!CE@!@XRG?FB@!GK!

#(/!U<CE<=!CE@!_]U@@W!?CF>;!<=C@BS@=C<G=!F?<=N!CE@!IEH=N@!<=!RJH?AH!H=>!FB<=HB;!

(;!d$R@I<K<I!#<A!"eV!!'E@!?CBFICFB@?!GK!CE@!<=S@?C<NHC@>!(;!?F:?CBHC@?!IH=!:@!?@@=!<=!

K<NFB@!^V!!'E@!?@IG=>!G:Y@IC<S@!UH?!CG!H??@??!RJH?AH!J@S@J?!GK!#(/?!CG!>@C@BA<=@!

:<G><?CB<:FC<G=!<=!I<BIFJHC<G=!d$R@I<K<I!#<A!PeV!!'E@!CE<B>!G:Y@IC<S@!GK!CE@!?CF>;!UH?!

CG!@SHJFHC@!CE@!@KK@IC!GK!>H<J;!IG=?FARC<G=!GK!IE@BB<@?!G=!FB<=HB;!H=>!RJH?AH!

:<GAHBW@B?!GK!(3f]"!d'7fPe!H=>!(3f]P!d90&5!H=>!(*9e!H??GI<HC@>!HIC<S<C<@?!

d$R@I<K<I!#<A!^eV!'E@!KGFBCE!G:Y@IC<S@!UH?!CG!H??@??!RGC@=C<HJ!CGX<I<C;!GK!E<NE!IE@BB;!

K2%(&0,SB,!"52#,51&(#1(&0,'F,8C,")*,215,%7C#'52*05+,

6>,5"D.(2'52*0T,6G,%7(#'52*0T,,

6S,&(12)'52*0T,6U,MC7'5C7H&(12)'52*0,N<(72',01,"7B,

GPPVQ,



! ^Q!

IG=?FARC<G=!H?!>@C@BA<=@>!:;!<=IB@H?@>!EGAGI;?C@<=@!J@S@J?!<=!AH=!d$R@I<K<I!#<A!

^eV!!

! !



! ^"!

89:;<=6,G+,J=<9-4L,

')&!*31&!3,!,*&$)!$%&&'!()&**.&$!./!53-L1#'./0!7.35#*8&*$!3,!

./,1#55#'.3/!#53/0!5#1&$!#'!*.$8!,3*!9*3$'#'&!(#/(&*!

C(=,7+C&'B%2+

3=@!EF=>B@>!H=>!K<S@!GS@BU@<NEC!H=>!G:@?@!A@=!UEG!B@?RG=>@>!CG!RB<=C2!

C@J@S<?<G=!H=>!@J@ICBG=<I!H>S@BC<?<=N!U@B@!?IB@@=@>!S<H!C@J@REG=@V!!&J<N<:<J<C;!

IB<C@B<H!<=IJF>@>6!A@=!GS@B!CE@!HN@!GK!`Q!;@HB?2!@J@SHC@>!:G>;!AH??!<=>@X!d75.e!

>@K<=@>!H?!uP`]_`WNZAP2!H:?C<=@=I@!KBGA!CG:HIIG!RBG>FIC?!dj`!;@HB?e2!

><?IG=C<=FHC<G=!GK!><@CHB;!?FRRJ@A@=C?!dU<CE!CE@!@XI@RC<G=!GK!H!AFJC<S<CHA<=!KGB!"!

U@@W!RB<GB!CG!@=BGJJA@=C!H=>!>FB<=N!CB<HJe2!><?IG=C<=FHC<G=!GK!H=C<]<=KJHAAHCGB;!

A@><IHC<G=!dU<CE!CE@!@XI@RC<G=!GK!H!JGU!>G?@!H?R<B<=e2!H:?@=I@!GK!IG]AGB:<><C<@?!

d><HN=G?<?!GK!><H:@C@?2!IHB><GSH?IFJHB!><?@H?@2!<=KJHAAHCGB;!><?@H?@2!J<S@B!GB!W<>=@;!

><?@H?@e!H=>!IH=I@B]KB@@!dj!"P!AG=CE?e!!

LRG=!IG=?@=C2!RHBC<I<RH=C?!:@NH=!H!G=@]U@@W!UH?EGFC!<=!UE<IE!CE@;!U@B@!

<=?CBFIC@>!CG!HSG<>!KGG>?!B<IE!<=!H=CEGI;H=<=?!H=>!CG!J<A<C!IG=?FARC<G=!GK!HJJ!GCE@B!

KBF<C?!H=>!S@N@CH:J@?!CG!K<S@!?@BS<=N?!R@B!>H;V!!'E@!RHBC<I<RH=C?!IGARJ@C@>!CE@!?CF>;!

>FB<=N!5H;!PQ""]#FNF?C!PQ""V!!%B<CC@=!<=KGBA@>!IG=?@=C!UH?!G:CH<=@>!KBGA!HJJ!

?CF>;!RHBC<I<RH=C?!RB<GB!CG!@=BGJJA@=CV!!'E@!L=<S@B?<C;!GK!#B<TG=H!.=?C<CFC<G=HJ!

*@S<@U!7GHB>!HRRBGS@>!CE<?!?CF>;!RBGCGIGJV!!!

C(=,7+>2.)9#+!

! 'E<?!?<=NJ@!HBA!IJ<=<IHJ!<=C@BS@=C<G=!CB<HJ!@=BGJJ@>!A@=!>FB<=N!CE@!PQ""!

?FAA@B!<=!?@H?G=HJ!IGBB@?RG=>@=I@!CG!CE@!LV$V!/GBCEU@?C!?U@@C!IE@BB;!IBGR!



! ^P!

RBG>FIC<G=V!!!'E@!?CF>;!IG=?<?C@>!GK!CUG!S<?<C?!CG!CE@!IJ<=<IHJ!B@?@HBIE!?@CC<=N!HC!

:H?@J<=@!dU@@W!Qe!H=>!HC!CE@!@=>!GK!CE@!_]U@@W!<=C@BS@=C<G=!REH?@!dU@@W!`e2!H?!U@JJ!

H?!U@@WJ;!S<?<C?!KGB!KB@?E!IE@BB;!RBG>FICV!!!#JJ!?F:Y@IC?!IGARJ@C@>!H!P_]EGFB!FB<=@!

IGJJ@IC<G=!HC!CE@!@=>!GK!CE@!UH?EGFC!R@B<G>!dU@@W!"e!H=>!HC!CE@!IG=IJF?<G=!GK!CE@!

<=C@BS@=C<G=!dU@@W!`eV!!,H?C<=N!:JGG>!?HARJ@?!U@B@!IGJJ@IC@>!HC!:H?@J<=@!dU@@W!Qe!

H=>!HC!CE@!IG=IJF?<G=!GK!CE@!?CF>;!dU@@W!`eV!!9HBC<I<RH=C?!U@B@!H?W@>!CG!IG=?FA@!"!

?@BS<=N?!GK!IE@BB<@?!d"_PNe!"!CG!P!EGFB?!RB<GB!CG!CE@<B!K<=HJ!:JGG>!>BHUV!!

#=CEBGRGA@CB;!H=>!:JGG>!RB@??FB@!A@H?FB@A@=C?!U@B@!RB@KGBA@>!HC!:H?@J<=@!H=>!

CE@!@=>!GK!?CF>;V!$@@!,<NFB@!_!KGB!H!?FAAHB;!GK!RHBC<I<RH=C!IEHBHIC@B<?C<I?2!C<A@J<=@2!

H=>!?CF>;!HIC<S<C<@?V!!

!

-<@C!.=C@BS@=C<G=!



! ^^!

$F:Y@IC?!U@B@!H>S<?@>!CG!AH<=CH<=!:G>;!U@<NEC2!B@NFJHB!><@CHB;!<=CHW@!dGCE@B!

CEH=!CE@!H>><C<G=!GK!?CF>;!IE@BB<@?e!H=>!RE;?<IHJ!HIC<S<C;!J@S@J?!CEBGFNEGFC!CE@!

?CF>;V!!!,GJJGU<=N!CE@!:H?@J<=@!S<?<C2!?F:Y@IC?!@=C@B@>!CE@!UH?EGFC!REH?@!GK!CE@!

?CF>;2!UE<IE!J<A<C@>!IG=?FARC<G=!GK!KBF<C!H=>!S@N@CH:J@?!CG!`!?@BS<=N?!R@B!>H;!H=>!

HSG<>H=I@!GK!HJJ!KGG>?!B<IE!<=!H=CEGI;H=<=?V!!$F:Y@IC?!U@B@!B@MF<B@>!CG!><?IG=C<=F@!

HJJ!?@JK]RB@?IB<:@>!><@CHB;!?FRRJ@A@=C?!>FB<=N!CE@!?CF>;!R@B<G>2!U<CE!CE@!@XI@RC<G=!

GK!H!AFJC<S<CHA<=V!!!$F:Y@IC?!UEG!?FII@??KFJJ;!IGARJ@C@>!CE@!UH?EGFC!HIC<S<C<@?!

:@NH=!CE@!<=C@BS@=C<G=!RGBC<G=!GK!CE@!?CF>;!:;!IG=?FA<=N!^!IFR?!d_Pa!Ne!GK!IE@BB<@?!

>H<J;!KGB!_!U@@W?V!9HBC<I<RH=C?!U@B@!<=?CBFIC@>!CG!IG=?FA@!"!IFR!GK!IE@BB<@?!<=!CE@!

AGB=<=N2!HKC@B=GG=2!H=>!@S@=<=N!CG!B@>FI@!H=;!RGC@=C<HJ!NH?CBG]<=C@?C<=HJ!><?CB@??V!

*@IBF<CA@=C!
#>FJC!A@=!!
=!m!"Q`!

"]U@@W!UH?EGFC!><@C!
!

K).)(+L?#MNOA!

.=C@BS@=C<G=!7@N<=?!
!

K).)(+P+?#MNQA+

-H;!"!

-H;!^`!

"V!#=CEBGRGA@CB<I?!
PV!7JGG>!$HARJ@!
^V!7JGG>!RB@??FB@!

"V!P_!EB!FB<=@!
PV!#=CEBGRGA@CB<I?!
^V!7JGG>!?HARJ@!
_V!7JGG>!RB@??FB@!

'@J@REG=@!&J<N<:<J<C;!
$IB@@=<=N!

-H;!c!K).)(+E+?#MNQA!"V!P_!EB!FB<=@!
!

&XIJF>@>!
=m!aa!

K2%(&0,UB,8-@L-6<,42"%&"D,



! ^_!

$F:Y@IC?!U@B@!RBGS<>@>!U<CE!IE@BB;!?CGBHN@!H=>!IG=?FARC<G=!<=?CBFIC<G=?2!H?!U@JJ!

H?!H!U@@WJ;!IE@BB;!IG=?FARC<G=!JGNV!!

(E@BB;!9BGI@??<=N!!

/GBCEU@?C!IE@BB;!NBGU@B?!<=!3B@NG=2!%H?E<=NCG=2!H=>!(HJ<KGB=<H!IGARB<?<=N!

CE@!3B@NG=!$U@@C!(E@BB;!(GAA<??<G=!H=>!CE@!%H?E<=NCG=!$CHC@!,BF<C!(GAA<??<G=!

?FRRJ<@>!CE@!?U@@C!IE@BB<@?V!!(E@BB<@?!U@B@!>@J<S@B@>!<=!U@@WJ;!?E<RA@=C?!CG!H!JGIHJ!

?FR@BAHBW@C!<=!'FI?G=!#OV!!LRG=!HBB<SHJ2!CE@!IE@BB<@?!U@B@!CBH=?K@BB@>!CG!'E@!

L=<S@B?<C;!GK!#B<TG=Hk?!/FCB<C<G=HJ!$I<@=I@!-@RHBCA@=C!KGB!RBGI@??<=NV!!'E@!IE@BB<@?!

U@B@!U@<NE@>!H=>!?@RHBHC@>!<=CG!>H<J;!?@BS<=N?!GK!_Pa!N!R@B!>H;!d"_P!N!R@B!?@BS<=Ne!

H=>!U@B@!H??@A:J@>!<=CG![]>H;!RHIWHN@?!KGB!@HIE!?F:Y@ICV!!(E@BB<@?!U@B@!?CGB@>!HC!

bs!(!F=C<J!RHBC<I<RH=C!R<IW]FRV!!!$F:Y@IC?!R<IW@>!FR!IE@BB<@?!U@@WJ;!HC!CE@!IJ<=<IHJ!

B@?@HBIE!KHI<J<C;!H=>!U@B@!<=?CBFIC@>!CG!B@CFB=!CE@!F=@HC@=!IE@BB<@?2!R<C?2!H=>!?C@A?!

CE@!KGJJGU<=N!U@@WV!!!&HIE!RHBC<I<RH=C!UH?!RBGS<>@>!U<CE!H!?CF>;!IGGJ@B!H=>!CUG!

"[VbX"[VP!IA!<I@!RHIW?2!CG!@=?FB@!RBGR@B!C@AR@BHCFB@!KGB!IE@BB;!CBH=?RGBCHC<G=V!!!

9<C?!H=>!?C@A?!U@B@!IGJJ@IC@>!@HIE!U@@W!CG!G:CH<=!H!U@@WJ;!UH?C@!U@<NECV!! !

G=(4*'2+I2&.=12'2#(.+

-<@C!(GARG?<C<G=!!

! -<@CHB;!<=CHW@!UH?!H??@??@>!F?<=N!CE@!RB@S<GF?J;!SHJ<>HC@>!#B<TG=H!,GG>!

,B@MF@=I;!vF@?C<G==H<B@!d#,,vegcQhV!!(GARJ<H=I@!CG!CE@!IE@BB;!<=C@BS@=C<G=!UH?!

A@H?FB@>!:;!IHJIFJHC@>!CGCHJ!IE@BB;!U@<NEC!IG=?FARC<G=!@HIE!U@@W2!H?!U@JJ!H?!?@JK]

B@RGBC!IE@BB;!<=CHW@!JGN?V!!(G=?FARC<G=!U@<NEC!UH?!IHJIFJHC@>!F?<=N!CE@!KGJJGU<=N!



! ^`!

KGBAFJH6!gIE@BB;!R<IW]FR!U@<NEC!dNAew!IE@BB;!B@CFB=!UH?C@!dNAehV!!(E@BB;!JGN?!U@B@!

IGJJ@IC@>!HC!CE@!@=>!GK!?CF>;!CG!@=?FB@!><@C!AG><K<IHC<G=V!!

$R@I<A@=!(GJJ@IC<G=!H=>!9BGI@??<=N!!

!7JGG>!?HARJ@?!U@B@!IGJJ@IC@>!KBGA!CE@!?F:Y@ICk?!H=C@IF:<CHJ!S@<=!"]P!EGFB?!

KGJJGU<=N!IG=?FARC<G=V!!9JH?AH!UH?!IGJJ@IC@>!<=CG!H!CF:@!U<CE!&-'#!IJGC!HIC<SHCGB2!

N@=CJ;!<=S@BC@>!H=>!?CGB@>!HC!BGGA!C@AR@BHCFB@!KGB!_`!A<=FC@?!CG!HJJGU!KGB!IJGCC<=NV!!

7GCE!RJH?AH!H=>!?@BFA!?HARJ@?!U@B@!I@=CB<KFN@>!HC!^2QQQ!BRA!KGB!"Q!A<=FC@?!HC!

_s(!<=!H!$GBSHJJ!*'!aQQQ7!(@=CB<KFN@V!!,GJJGU<=N!I@=CB<KFNHC<G=!?HARJ@?!U@B@!

HJ<MFGC!<=CG!?CGBHN@!IB;GS<HJ?!H=>!?CGB@>!HC!]cQs!(V!F=C<J!H=HJ;?<?V!!!

'U@=C;]KGFB!EGFB!FB<=@!UH?!IGJJ@IC@>!F?<=N!?CH=>HB><T@>!RBGCGIGJ?!H=>!UH?!

?CGB@>!G=!<I@!GB!F=>@B!B@KB<N@BHC<G=!CEBGFNEGFC!CE@!IGJJ@IC<G=!R@B<G>V!!LRG=!B@I@<RC!

GK!FB<=@!?HARJ@!HC!CE@!B@?@HBIE!IJ<=<I2!CE@!IGJJ@IC<G=!UH?!A@H?FB@>!KGB!CGCHJ!SGJFA@V!

'E@!CGCHJ!IGJJ@IC<G=!CE@=!UH?!SGBC@X@>!H=>!CUG!bAJ!?HARJ@?!U@B@!G:CH<=@>V!!'E@!

?HARJ@?!U@B@!I@=CB<KFN@>!HC!^2QQQ!BRA!KGB!`!A<=FC@?!HC!_s(!<=!H!$GBSHJJ!*'!aQQQ7!

(@=CB<KFN@V!!'E@!I@=CB<KFN@>!FB<=@!UH?!HJ<MFGC@>!<=CG!PAJ!FB<=@!?HARJ@?!H=>!?CGB@>!

HC!]cQs!(!F=C<J!H=HJ;?<?V!

$R@I<A@=!#=CEGI;H=<=!5@H?FB@A@=C!

!'E<BC;!RHBC<I<RH=C?!U@B@!<=IJF>@>!<=!CE@!K<=HJ!RJH?AH!H=>!FB<=@!#(/!H=HJ;?<?V!!

$@S@=!A@=!U@B@!@XIJF>@>!KBGA!CE@!H=HJ;?<?2!H?!CE@<B!K<=HJ!IG=?FARC<G=!GK!IE@BB<@?!

UH?!NB@HC@B!CEH=!_!EGFB?!RB<GB!CG!CE@<B!K<=HJ!S<?<CV!!&-'#!:JGG>!?HARJ@?!U@B@!

IGJJ@IC@>!H?!>@?IB<:@>!H:GS@x!RJH?AH!UH?!B@AGS@>!H=>!QV`AJ!HJ<MFGC?!U@B@!><JFC@>!

U<CE!KGBA<I!HI<>!d,#e!CG!K<=HJ!IG=I@=CBHC<G=!GK!`iV!!,GJJGU<=N!HI<><K<IHC<G=2!?HARJ@?!



! ^a!

U@B@!?CGB@>!HC!]cQs!(!F=C<J!H=HJ;?<?V!!(HJ<:BHC<G=!?CH=>HB>?!U@B@!HI<><K<@>!U<CE!`i!

,#!CG!:@!IG=?<?C@=C!U<CE!CE@!?HARJ@?V!!$HARJ@?!H=>!?CH=>HB>?!U@B@!H=HJ;T@>!F?<=N!

H=!#N<J@=C!""QQ!E<NE!R@BKGBAH=I@!J<MF<>!IEBGAHCGNBHRE!<=C@BKHI@>!CEBGFNE!H=!

HCAG?RE@B<I!RB@??FB@!<G=!?GFBI@!CG!H!%HC@B?!5<IBGAH??!vFHCCBG!5<IBG!CH=>@A!

MFH>BFRJ@!AH??!?R@ICBGA@C@B!d1(]5$Z5$e2!HC!3E<G!$CHC@!L=<S@B?<C;!d3$LeV!7GCE!

?CH=>HB>?!H=>!?HARJ@?!U@B@!RBGC@<=!IBF?E@>!:;!"!A1!HI@CG=<CB<J@V!#KC@B!CEGBGFNE!

A<X<=N!:;!SGBC@X2!RBGC@<=!RB@I<R<CHC<G=!UH?!KFBCE@B!IHBB<@>!G=!F=>@B!]PQG(!KGB!H:GFC!

`!A<=FC@?V!'E@!?FR@B=HCH=C!UH?!?@RHBHC@>!:;!I@=CB<KFNHC<G=2!CBH=?K@BB@>!CG!NJH??!

CF:@?!H=>!>B<@>!F=>@B!/P!?CB@HAV!'E@!?HARJ@?!U@B@!B@IG=?C<CFC@>!<=!"QQ!y1!P`i!

#(/!H=>!QV"i!,#!H=>!KFBCE@B!IJ@H=@>!:;!QV_`yA!A<IBGK<JC@B!RB<GB!CG!1(]5$!H=HJ;?<?V!

(HJ<:BHC<G=!IFBS@?!GK!KGFB!H=CEGI;H=<=?!U@B@!J<=@HB!KBGA!"!FR!CG!`QQ!=NZA1!U<CE!

B@NB@??<G=!IG@KK<I<@=C!@XI@@><=N!QVbbV!!vFHJ<C;!IG=CBGJ?!RB@RHB@>!<=!CB<RJ<IHC@?!HC!`!

H=>!`Q!=NZA1!U@B@!<=?@BC@>!:@CU@@=!?HARJ@!BF=!CG!@=?FB@!>HCH!MFHJ<C;V!1@S@J!GK!

><ICHC<G=!UH?!?@C!HC!"!=NZA1V!!!!

,GBA<I!HI<>!d,#e!UH?!H>>@>!CG!CE@!PAJ!HJ<MFGC@>!FB<=@!CG!H!K<=HJ!

IG=I@=CBHC<G=!GK!`ix!CE@!?HARJ@?!U@B@!?CGB@>!HC!]cQs!(!F=C<J!H=HJ;?<?V!!!'E@!K<=HJ!

H=HJ;?<?!GIIFBB@>!HC!3E<G!$CHC@!L=<S@B?<C;!<=!IGJJH:GBHC<G=!U<CE!-BV!1<Fk?!7<GA@><IHJ!

5H??!$R@ICBGA@CB;!1H:V!!(HJ<:BHC<G=!?CH=>HB>?!U@B@!HI<><K<@>!U<CE!`i!,#!CG!:@!

IG=?<?C@=C!U<CE!CE@!?HARJ@?V!!#JJ!?CH=>HB>?!H=>!?HARJ@?!U@B@!RBGI@??@>!:;!?GJ<>!

REH?@!@XCBHIC<G=V!3H?<?!)17!IHBCB<>N@?!U@B@!?@MF@=C<HJJ;!RB@]IG=><C<G=@>!H=>!

UH?E@>!HKC@B!FB<=@!?HARJ@?!U@B@!JGH>@>V!.=!K<=HJ!?C@R2!H=CEGI;H=<=?!U@B@!@JFC@>!:;!

5@3)!H=>!QV"i!,#V!'E@!@JFC@>!KBHIC<G=!UH?!>B<@>!F=>@B!/P!?CB@HA!H=>!CE@=!CE@!



! ^[!

B@?<>F@!UH?!B@IG=?C<CFC@>!<=!"QQy1!P`i!#(/!H=>!QV"i!,#V!!(HJ<:BHC<G=!IFBS@?!GK!

KGFB!H=CEGI;H=<=?!U@B@!J<=@HB!KBGA!"!FR!CG!"QQQ!=NZA1!U<CE!B@NB@??<G=!IG@KK<I<@=C!

@XI@@><=N!QVbbV!vFHJ<C;!IG=CBGJ?!RB@RHB@>!<=!CB<RJ<IHC@?!HC!IG=I@=CBHC<G=?!GK!`!H=>!

`Q!=NZA1!U@B@!<=?@BC@>!CEBGFNEGFC!CE@!BF=!CG!@=?FB@!>HCH!MFHJ<C;V!!1@S@J!GK!

><ICHC<G=!UH?!?@C!HC!"!=NZA1V!!

9E@=GJ<I!(G=I@=CBHC<G=?!<=!(E@BB<@?!

"QQN!?HARJ@?!GK!IE@BB<@?!U@B@!:HCIE@>!U@@WJ;2!?C@A?!H=>!R<C?!B@AGS@>V!!'E@!

?HARJ@?!F=>@BU@=C!H!?=HR!KB@@T@!U<CE!=<CBGN@=!SHRGB2!H=>!U@B@!?CGB@>!HC!!]cQs!(!

F=C<J!H=HJ;?<?V!'E@!""!:HCIE@?!GK!IE@BB<@?!U@B@!H=HJ;T@>!S<H!1$]5$Z5$V!!(HJ<:BHC<G=!

?CH=>HB>?!KGB!KGFB!H=CEGI;H=<=?!d(^01L2!(^*L'2!(^$#52!(^f*L'e!U<CE!

IG=I@=CBHC<G=!BH=N<=N!KBGA!"!CG!PQQQ!=NZA1!U@B@!RB@RHB@>!<=!P`i!#(/!H=>!

QV"i,#V!!'E@!:@BB;!?HARJ@?!U@B@!RB@RHB@>!<=!CB<RJ<IHC@?!:;!><JFC<=N!""!KGJ>!KBGA!"Q!

ANZA1!UGBW<=N!?GJFC<G=?V!'E@!MFHJ<C;!IG=CBGJ!?HARJ@?!U@B@!RB@RHB@>!<=!CB<RJ<IHC@!

HC!`Q!=NZA1!H=>!<=?@BC@>!U<CE<=!CE@!?HARJ@!BF=V!!!1@S@J!GK!><ICHC<G=!UH?!?@C!HC!"!

=NZA1V!!

#=C<]<=KJHAAHCGB;!:<GAHBW@B?!!

;W=G,J01".'7210,N;W=JQB,,.=!S<SG!90&P!<?!=GC!IE@A<IHJJ;!?CH:J@!H=>!

F=>@BNG@?!BHR<>!IG=S@BC@>!CG!"^2"_]><E>BG]"`]W@CG!A@CH:GJ<C@V!!,GB!CE<?!B@H?G=2!

EFAH=!:<G?HARJ@?!IG=CH<=!S@B;!J<CCJ@!90&P2!CEF?!CE@!A@H?FB@!GK!CE@!A@CH:GJ<C@?!<?!

=@I@??HB;!CG!RBGS<>@!B@J<H:J@!@?C<AHC@?!GK!HICFHJ!90&P!RBG>FIC<G=!gc"hV!!LB<=HB;!

90&P!J@S@J?!U@B@!>@C@IC@>!F?<=N!CE@!9BG?CHNJH=><=!&!5@CH:GJ<C@!&1.$#!W<C!KBGA!

(H;A@=!(E@A<IHJ!dIHCHJGN!z!`"_`^"eV!!$CH=>HB>?!H=>!IG=CBGJ?!U@B@!RB@RHB@>!



! ^c!

KGJJGU<=N!CE@!<=?CBFIC<G=?!GK!CE@!AH=FKHICFB@BV!'E@!JGU@B!H=>!FRR@B!J<A<C?!GK!

>@C@IC<G=!GK!CE<?!H??H;!U@B@!P!CG!""!RNZA12!B@?R@IC<S@J;V!!#JJ!RH<B@>!?HARJ@?!U@B@!

BF=!G=!H!?<=NJ@!RJHC@V!-HCH!U@B@!IG=?<>@B@>!SHJ<>!<K!CE@!<=CBH]H??H;!(4!UH?!{"QiV!!,

! <I&'D.'M")0,!G,N<!X!GQB,,LB<=HB;!'7f7P!UH?!>@C@IC@>!F?<=N!CE@!

'EBGA:GXH=@!7P!5@CH:GJ<C@!&1.$#!W<C!KBGA!*|-!$;?C@A?!d(HCHJGN!z80&Q""eV!!

$CH=>HB>?!H=>!IG=CBGJ?!U@B@!RB@RHB@>!KGJJGU<=N!CE@!<=?CBFIC<G=?!GK!CE@!

AH=FKHICFB@BV!!'E@!JGU@B!H=>!FRR@B!J<A<C?!GK!>@C@IC<G=!GK!CE<?!H??H;!U@B@!QVP"_!CG!

PQ!=NZAJ!V!!'E@!MFHJ<C;!GK!R@BKGBAH=I@!GK!CE<?!<=E<:<C<G=!H??H;!UH?!<=K@B<GB!CG!CE@!

GCE@B!:<GAHBW@B?!A@H?FB@>2!U<CE!H=!GS@BHJJ!(4!j"QiV!,

! 92%I,50)5212321C,8H&0"#1230,E&'102),NI586;QB,,$@BFA!E?(*9!UH?!A@H?FB@>!

F?<=N!CE@!)<NE!$@=?<C<S<C;!(]*@HIC<S@!9BGC@<=!&1.$#!W<C!KBGA!L$!7<GJGN<IHJ!dIHCHJGN!z!

([bQ]PQ)eV!!$CH=>HB>?!H=>!IG=CBGJ?!U@B@!RB@RHB@>!KGJJGU<=N!CE@!<=?CBFIC<G=?!GK!CE@!

AH=FKHICFB@BV!!'E@!JGU@B!H=>!FRR@B!J<A<C?!GK!>@C@IC<G=!KGB!CE<?!H??H;!U@B@!QV"!CG!

"QANZ1eV!#JJ!RH<B@>!?HARJ@?!U@B@!BF=!<=!?<=NJ@!RJHC@V!-HCH!UH?!IG=?<>@B@>!SHJ<>!<K!

CE@!<=CBH]H??H;!(4!UH?!{"QiV!!,

$HK@C;!3FCIGA@!

! $@BFA!J@S@J?!GK!EGAGI;?C@<=@!U@B@!A@H?FB@>!HC!:H?@J<=@!H=>!@=>!GK!?CF>;!CG!

>@C@BA<=@!<K!CE@!?CF>;!>G?@!GK!#(/!UH?!CGX<IV!!$HARJ@?!U@B@!RBGI@??@>!HC!1H:!(GBRx!

'FI?G=2!#OV!!

#=CEBGRGA@CB<I?!

, #=CEBGRGA@CB;!UH?!RB@KGBA@>!HC!:H?@J<=@!H=>!@=>!GK!?CF>;V!!$F:Y@IC!E@<NEC!

UH?!A@H?FB@>!F?<=N!H!UHJJ]AGF=C@>!?CH><GA@C@B2!U<CEGFC!?EG@?!CG!CE@!=@HB@?C!



! ^b!

MFHBC@B!<=IEV!!L?<=N!H!IHJ<:BHC@>!>GF:J@!BFJ@B!?CH=><=N!?IHJ@2!U@<NEC!UH?!A@H?FB@>!

U<CEGFC!?EG@?!CG!CE@!=@HB@?C!EHJK!RGF=>V!!%H<?C!H=>!E<R!I<BIFAK@B@=I@!U@B@!

A@H?FB@>!F?<=N!H!0FJ<IW!..!A@H?FB<=N!CHR@!CG!CE@!=@HB@?C!MFHBC@B!<=IEV!!'E@!

A@H?FB<=N!CHR@!UH?!@XC@=>@>!HBGF=>!CE@!UH<?C2!F?<=N!CE@!FA:<J<IF?2!H=>!CE@!<J<HI!

IB@?C!H?!CE@!H=HCGA<IHJ!RG<=C?!GK!B@K@B@=I@!gcPhV!!7G>;!KHC!UH?!@?C<AHC@>!F?<=N!H!

EH=>E@J>!3ABG=!7G>;!,HC!#=HJ;T@B!)7,]^Qa!d3ABG=!)@HJCEIHB@2!.=IVx!4@B=G=!)<JJ?2!

.1eV!!

7JGG>!9B@??FB@!5@H?FB@A@=C!

7JGG>!RB@??FB@!UH?!A@H?FB@>!<=!>FRJ<IHC@!:;!H=!HFCGAHC<I!:JGG>!RB@??FB@!

AG=<CGB!:;!*@J<3=!)&5][cQ*&1!d3ABG=2!.=IVx!7H==GIW:FB=2!.1eV!9HBC<I<RH=C?!B@?C@>!

HC!J@H?C!"`!A<=FC@?!RB<GB!CG!CHW<=N!CE@!A@H?FB@A@=Cx!K@@C!U@B@!RJHI@!KJHC!G=!CE@!KJGGB!

H=>!?F:Y@IC?!U@B@!H?W@>!=GC!CG!?R@HW!>FB<=N!CE@!A@H?FB@A@=CV!!$;?CGJ<I2!><H?CGJ<I2!

H=>!E@HBC!BHC@!<=!:@HC?!R@B!A<=FC@!U@B@!B@IGB>@>!?@RHBHC@J;!H=>!CE@!HS@BHN@!GK!CE@!

CUG!A@H?FB@A@=C?!U@B@!F?@>!<=!CE@!H=HJ;?<?V!!

$@IG=>HB;!GFCIGA@!A@H?FB@?!

! 'G!>@C@BA<=@!CE@!RG??<:J@!HCC@=FHC<G=!GK!RH<=!H??GI<HC@>!U<CE!>H<J;!

KF=IC<G=<=N2!H!N@=@BHJ!MFHJ<C;!GK!J<K@!?IHJ@!UH?!RBGS<>@>!CG!A@H?FB@!CE@!RG??<:J@!

@KK@IC?!GK!>H<J;!IG=?FARC<G=!GK!?U@@C!IE@BB<@?V!!vFHJ<C;!GK!J<K@!UH?!H??@??@>!:;!CE@!

53$!^a].C@A!$EGBC],GBA!$FBS@;!d$,]^aeV!!&<NEC!?F:?IHJ@?!dRE;?<IHJ!KF=IC<G=<=N2!

BGJ@]RE;?<IHJ2!:G><J;!RH<=2!S<CHJ<C;2!N@=@BHJ!E@HJCE2!?GI<HJ!KF=IC<G=2!BGJ@]@AGC<G=?!H=>!

A@=CHJ!E@HJCEe!U@B@!IHJIFJHC@>2!R@B!?CH=>HB>!?IGB<=N!RBGCGIGJV!!$IGB@?!BH=N@!KBGA!Q]

"QQ!U<CE!H!E<NE@B!?IGB@!<=><IHC<=N!H!:@CC@B!?CHC@!GK!R@BI@<S@>!N@=@BHJ!E@HJCE!gc^hV!!!



! _Q!

7GU@J!EH:<C?!U@B@!CBHIW@>!F?<=N!CE@!RB@S<GF?J;!SHJ<>HC@>!:GU@J!EH:<C?!KGBA2!CG!

>@C@BA<=@!<K!CE@B@!U@B@!?<N=<K<IH=C!HJC@BHC<G=?!<=!:GU@J!EH:<C?!>FB<=N!CE@!>FBHC<G=!

GK!CE@!<=C@BS@=C<G=!R@B<G>!gc_hV!!

C(&().()4&%+:#&%7.).++

!#JJ!>HCH!U@B@!H=HJ;T@>!F?<=N!$CHCH!S@B?<G=!"PVQ!d$CHCH(GBR2!(GJJ@N@!$CHC<G=2!

'feV!!*@?FJC?!HB@!RB@?@=C@>!H?!A@H=}!?CH=>HB>!>@S<HC<G=V!!'E@!?HARJ@!?<T@!GK!^Q!UH?!

IG=?<>@B@>!H>@MFHC@!U<CE!cQi!RGU@B!H=>!H=!HJREH!GK!QVQ`2!:H?@>!G=!H!CUG]?<>@>!

>@R@=>@=C!?CF>@=Ck?!C]C@?C!KGB!C@?C<=N!HJC@BHC<G=?!<=!:<GAHBW@B!><KK@B@=I@?!:@CU@@=!

H=>!RB@!H=>!RG?C!<=C@BS@=C<G=V!!-@C@IC<G=!GK!I<BIFJHC<=N!#(/!UH?!CB@HC@>!H?!H!:<=HB;!

SHB<H:J@!H=>!H=HJ;T@>!F?<=N!5I/HBA@Bk?!C@?CV!!(EH=N@!<=!H=CEBGRGA@CB<I2!:JGG>!

RB@??FB@2!><@CHB;!<=CHW@2!:GU@J!EH:<C?!H=>!:<GAHBW@B?!U@B@!IGARHB@>!KBGA!

:H?@J<=@!CG!RG?C]<=C@BS@=C<G=!F?<=N!RH<B@>!?CF>@=Ck?!C]C@?C?V!!!$,]^a!B@?FJC?!U@B@!

IGARHB@>!HC!:H?@J<=@!H=>!RG?C!<=C@BS@=C<G=!F?<=N!%<JIGXG=!?<N=@>]BH=W!C@?CV!!!

1<=@HB!B@NB@??<G=!UH?!F?@>!CG!>@C@BA<=@!CE@!B@JHC<G=?E<R!:@CU@@=!90&5!H=>!E?(*9!

IEH=N@!IG=CBGJJ<=N!KGB!:H?@J<=@!SHJF@?V!-<KK@B@=I@?!U@B@!IG=?<>@B@>!?CHC<?C<IHJJ;!

?<N=<K<IH=C!HC!B{QVQ`!KGB!HJJ!C@?C?V!!

! !



! _"!

89:;<=6,S+,6=LAY<L,

')&!*31&!3,!,*&$)!$%&&'!()&**.&$!./!53-L1#'./0!7.35#*8&*$!3,!

./,1#55#'.3/!#53/0!5#1&$!#'!*.$8!,3*!9*3$'#'&!(#/(&*!

!
8&.2%)#2+36&1&4(21).()4.+*$+C(=,7+0*B=%&()*#!++

-FB<=N!CE@!^]AG=CE!@=BGJJA@=C!R@B<G>2!"Q`!RHBC<I<RH=C?!U@B@!?IB@@=@>!H=>!

^b!A@=!U@B@!<>@=C<K<@>!H?!@J<N<:J@!H=>!@=BGJJ@>!<=CG!CE@!UH?EGFC!REH?@V!!'E@!AG?C!

IGAAG=!@XIJF?<G=!IB<C@B<G=!UH?!H!E<?CGB;!GK!IEBG=<I!<JJ=@??2!"P!d""V_ieV!!3CE@B!

B@H?G=?!KGB!@XIJF?<G=!<=IJF>@>6!!b!dcVaie!HSH<JH:<J<C;2!b!dcVaie!K@AHJ@2![!daV[ie!75.!

~!P`!WNZAP!H=>!a!d`V[ie!HN@!{!`Q!;@HB?!U<CE!�GCE@B�!>@K<=<=N!CE@!B@AH<=<=N!"_!

d"^V^ieV!!3K!CE@!^b!@J<N<:J@!A@=2!^[!?FII@??KFJJ;!IGARJ@C@>!CE@!UH?EGFC!REH?@!GK!CE@!

CB<HJ!H=>!CE@!IE@BB;!K@@><=N!CB<HJ!d?@@!,<NFB@!_eV!!'H:J@!^!?FAAHB<T@?!RHBC<I<RH=C!

:H?@J<=@!IEHBHIC@B<?C<I?V!!'E@!?CF>;!RGRFJHC<G=!UH?!:@CU@@=!`Q!H=>!c^!;@HB?!GK!HN@2!

U<CE!H!A@H=!HN@!GK!a"V"}[Va!;@HB?V!!3K!CE@!RHBC<I<RH=C?2!_!d"QV^ie!U@B@!)<?RH=<Ix!CE@!

B@AH<=<=N!^`!dcbV[ie!U@B@!=G=])<?RH=<I!UE<C@V!!'E@!RGRFJHC<G=!UH?!U@JJ!@>FIHC@>!

U<CE!"_!d^`Vbie!EHS<=N!HIE<@S@>!IGJJ@N@!>@NB@@?!H=>!H=GCE@B!"_!d^`Vbie!EHS<=N!

IGARJ@C@>!NBH>FHC@!>@NB@@?V!!#?!R@B!@J<N<:<J<C;!IB<C@B<H2!HJJ!?F:Y@IC?!U@B@!GS@BU@<NEC!

U<CE!H!A@H=!U@<NEC!GK!"QPV`}"^V_!WN!H=>!H=!HS@BHN@!75.!GK!^"V`}_V^!WNZAPV!!

#S@BHN@!:JGG>!RB@??FB@!UH?!IG=?<>@B@>!A<J>]E;R@BC@=?<S@2!"^^Va}""VQ!AA)N!

?;?CGJ<I!H=>!c^V_}bVP!AA)N!><H?CGJ<IV!!

!



! _P!

362117+:3@+%2;2%.+,)$$212,+.)9#)$)4&#(%7+F7+F&(46R+12.=%()#9+)#+)#(1&+&#,+)#(21H)#,);),=&%+

;&1)&F)%)(7+)#+:3@+2DB*.=12!+!!

.=><S<>FHJ!#(/!IG=C@=C!:;!IE@BB;!SHB<@C;!H=>!:HCIE!<?!?EGU=!<=!,<NFB@!`V!!!#?!

?EGU=2!CE@B@!UH?!?<N=<K<IH=C!:HCIE]CG]:HCIE!SHB<H:<J<C;!KGB!CGCHJ!#(/!d[VP]"a"Va!

yNZNe2!(^01L!dPV_]^[V[!yNZNe!H=>!d(^*L'^Vc"]"PPV[!yNZNeV!!(^$#5!?EGU@>!AGB@!

IG=?<?C@=C!J@S@J?!:@CU@@=!:HCIE@?!dQVb`]"Va_!yNZNe!H=>!(^f*L'!UH?!=GC!>@C@IC@>!<=!

H=;!GK!CE@!:HCIE@?V!!'E@B@!UH?!H!?<N=<K<IH=C!CB@=>!<=!<=IB@H?@>!IG=I@=CBHC<G=!GK!

(^01L!dR!m!QVQ_"e2!(^*L'!dR!m!QVQ_e!H=>!CGCHJ!#(/!dR!m!QVQ^`e!U<CE!CE@!RBGNB@??<G=!

GK!CE@!IE@BB;!?@H?G=V!!!'E@!<=IB@H?<=N!IG=I@=CBHC<G=!GK!CE@!#(/?!<=!CE@!IE@BB<@?!

>FB<=N!CE@!?CF>;!B@?FJC@>!<=!H!?<N=<K<IH=C!><KK@B@=I@!<=!RHBC<I<RH=C!#(/!@XRG?FB@!

>FB<=N!CE@!C<A@KBHA@!GK!CE@!?CF>;V!!,GB!<=?CH=I@2!CE@!JHC@B!@=BGJJ@>!RHBC<I<RH=C?!EH>!

H!E<NE@B!@XRG?FB@!CG!CGCHJ!#(/!dR!{QVQQ"e!H=>!HJJ!>@C@ICH:J@!<=><S<>FHJ!#(/?6!(^01L!

dR!{QVQQ"e2!(^*L'!dR!m!QVQPbe!H=>!(^$#5!dR!m!QVQQ[e2!?@@!,<NFB@!`V!!

+ +

>2(24()*#+*$+4)14=%&()#9+&#,+2D412(2,+&#(6*47&#)#+'2(&F*%)(2.!!!!

(G=?<?C@=C!U<CE!CE@<B!JGU!H:F=>H=I@!<=!CE@!IE@BB<@?2!U@!G:?@BS@>!=G!

?CHC<?C<IHJJ;!?<N=<K<IH=C!IEH=N@!<=!I<BIFJHC<=N!RJH?AH!IG=I@=CBHC<G=?!GK!(^$#5!GB!

(Pf*L'!d?@@!'H:J@!ceV!!)GU@S@B2!U@!><>!G:?@BS@!H!?<N=<K<IH=C!<=IB@H?@!<=!I<BIFJHC<=N!

(^*L'!dB!{!QVQQ"e!H=>!H!?<N=<K<IH=C!>@IB@H?@!<=!RJH?AH!(^01L!dR!m!QVQQaeV!!

$<A<JHBJ;2!=G!?CHC<?C<IHJJ;!?<N=<K<IH=C!IEH=N@?!U@B@!KGF=>!<=!FB<=HB;!@XIB@C<G=!GK!

(^*L'2!(^$#5!GB!(^f*L'x!EGU@S@B!H!?<N=<K<IH=C!<=IB@H?@!<=!(^*L'!@XIB@C<G=!dR!

{QVQQ"e!UH?!G:?@BS@>V



! "#!

!

!"#$%&'()'*+,'-./01'0230&3/%./"23'

$%! $%! $%! $%! &%! &%! &%! '(! &%! &%! &%!

)*++,-! )*++,-! ./01*2! 31*425! )647! $82014! $82014! $82014! $82014! )647!

$82**9!

(2:!

;#<=19! #><=19! #<?/4! @><?/4! @A<?/4! ;"<?/4! #><?/4! B<?/0! @"<?/0! ;><?/0! ;A<?/0!

@! ;! #! "! C! D! A! B! E! @>! @@!

$#3FG! #HA! #HDB! #HEE! #H;;! BH#;! EH"#! ;H"@! @;HEB! ;HAD! @@H"! #AHDB!

$#(G.! BH@#! @CH#C! ;#H#D! AHEA! AHC@! @#H#"! #HB@! @"HD;! CHD@! B;H""! @;;HA#!

$#I%=! @HD"! @H>C! @H>@! >HED! @! >HED! >HED! >HED! >HEC! @H>C! @H@C!

$#J(G.! >! >! >! >! >! >! >! >! >! >! >!

5+510!%$K! @#H"A! ;>H>B! ;BH#D! @;H@C! @DHB#! ;#HA#! AH@B! ;BHCD! EH#;! E"HBE! @D@HCD!

>!

;>!

">!

D>!

B>!

@>>!

@;>!

@">!

@D>!

@B>!

4
0#
5#
'

+1&%%6'7./01'*3/1206.3"3'+23&3/'

L!

!

!

!

!

!

>H>"@M!

>H>"M!

>H;;@!

!

N>H>>@!



! ""!

!

!"#$%&'8)'9.%/"0":.3/';<=&&>'*+,'&?:2@$%&'

!

!

! !

>H>>!

@>>H>>!

;>>H>>!

#>>H>>!

">>H>>!

C>>H>>!

D>>H>>!

A>>H>>!

B>>H>>!

E>>H>>!

@>>>H>>!

@! ;! #! "! C! D! A! B! E! @>!@@!@;!@#!@"!@C!@D!@A!@B!@E!;>!;@!;;!;#!;"!;C!;D!;A!;B!;E!#>!#@!#;!##!#"!#C!#D!#A!

4
0#
'

9.%/"0":.3/'

9.%/"0:.3/';<=&&>'*+,'A3/.>&'B?:2@$%&''

$#3FGO5+510!

$#(G.O5+510!

$#I%=O5+510!

%$KO5+510!



! "#!

!

"#$%&'!()!*#+,-&.'&!/-0'1#2'!3#04&#/%4#+2)!5)!6789!*)!:;6!:)!<+,+=>04'#2'!

! !

0
20

40
60

Pe
rc
en
t

0 200 400 600 800 1000
pgem_urine_1

0
20

40
60

Pe
rc
en
t

0 2 4 6 8 10
crp_serum_1

0
10

20
30

Pe
rc
en
t

5 10 15
homocys_1

"#!



! "$!

"#$%&'()'*+,*!-.!/0&'1$),&0!2"3-/4!)050)%!60#0!#0+780+!6,&9!890##:!8$*%7;<&,$*!,*!

;0*!6,&9!0)05'&0+!1'%0),*0!5')70%=!

%&'!(')*!+,-.!)/!0)1'23*'!4)1!5678$9!6:;8#!<=>(?8!!!@A/'B!/&'!"C4''D!

3*/'BE'*/3F*G!4'!F01'BE'H!)!*F*C13=*3A3I)*/!B'HJI/3F*!FA!578;9;58$!<=>(?!K<!L!

78"#"M!K<F1/!3*/'BE'*/3F*!(')*!6:;8N96N;8"!<=>(?M8!!OF4'E'BG!=3E'*!+,-.P1!

1D'4'H!H31/B30J/3F*G!)1!1''*!3*!Q3=JB'!N!K('H3)*!L!6R68"G!(')*!5678$!<=>(?MG!/&'!

H)/)!4)1!2F=!/B)*1AFB('H8!!%F!'S<2FB'!/&'!B'2)/3F*1&3<!0'/4''*!I&)*='!3*!+,-.!

HJB3*=!/&'!3*/'BE'*/3F*!<'B3FH!IF*13H'B3*=!0)1'23*'!E)2J'1G!)!23*')B!B'=B'113F*!4)1!

<'BAFB('HG!1&F43*=!)!13=*3A3I)*/!3*E'B1'!B'2)/3F*1&3<!0'/4''*!/&'!I&)*='!3*!+,-.!

)*H!0)1'23*'!E)2J'1!KC785#9787;!TCIF'AA3I3'*/!)*H!<!L!7877;MG!1J=='1/3*=!)*!'AA'I/!0U!

0)1'23*'!FB!1/)B/3*=!IF*I'*/B)/3F*18!!%&'B'AFB'G!1/B)/3A3I)/3F*!F*!/&'!('H3)*!E)2J'!

K6R68"!<=>(?M!4)1!<'BAFB('HG!)*H!)!<)3B'H!/C/'1/!3*!=BFJ<1!)0FE'!)*H!0'2F4!/&'!

('H3)*!4)1!IF*HJI/'H8!!@!13=*3A3I)*/!B'HJI/3F*!FA!C##8#!<=>(?!4)1!AFJ*H!3*!/&'!

=BFJ<!43/&!0)1'23*'!(')1JB'1!)0FE'!/&'!('H3)*!K<!L!7876"M!4&'B')1!4'!F01'BE'H!

*F!'AA'I/!FA!I&'BBU!IF*1J(</3F*!F*!+,-.!2'E'21!3*!/&'!('*!43/&!0)1'23*'!E)2J'1!

0'2F4!/&'!('H3)*!K<!L!78"NRM8!!V&'*!IF*1J(</3F*!4)1!1/B)/3A3'H!F*!&3=&!FB!2F4!

@WX!3*/)D'G!4'!AFJ*H!*F!'E3H'*I'!AFB!)!HF1'!'AA'I/!AFB!B'HJI/3F*!FA!+,-.!2'E'21!

K1J(()B3Y'H!3*!%)02'!NM8!!!

! %&'!I3BIJ2)/3*=!'S<F1JB'!FA!@XW!4)1!IF(<)B'H!43/&!+,-.!E)2J'18!!

Z<'I3A3I)22U!+,-.!I&)*='!4)1!IF(<)B'H!43/&!I3BIJ2)/3*=!)*H!'SIB'/'H!XR[\%G!/&'!

F*2U!1/)/31/3I)22U!13=*3A3I)*/!3*IB')1'H!@XW8!!WF!)11FI3)/3F*!0'/4''*!I&)*='!3*!+,-.!



! "N!

ABF(!0)1'23*'!/F!'*H!FA!1/JHU!4)1!F01'BE'H!3*!/&'!=BFJ<!43/&!H'/'I/)02'!<2)1()!FB!

JB3*)BU!2'E'21!FA!XR[\%8!!

>90##:!8$*%7;<&,$*!9'+!*$!0??08&!$*!7#,*'#:!&9#$;1$@'*0!A.!2BAC.4!)050)%=!

!%&'B'!4)1!*F!'E3H'*I'!FA!)*!'AA'I/!FA!I&'BBU!IF*1J(</3F*!F*!%]^5!43/&!

<B'1'*I'!FA!&3=&!3*/B)C)11)U!E)B3)/3F*!23(3/3*=!H'/'I/3F*!/F!I&)*='!_!FB!`!57a8!!

%]^5!)*)2U131!4)1!*F/!AJB/&'B!<JB1J'H!HJ'!/F!(3*3()2!03F()BD'B!'AA'I/!IFJ<2'H!

43/&!<FFB!)11)U!bJ)23/U!2')H3*=!/F!<F11302'!1<JB3FJ1!A3*H3*=18!!

!

>90##:!8$*%7;<&,$*!#0%7)&0+!,*!'!%,(*,?,8'*&!,*8#0'%0!,*!9,(9!%0*%,&,5,&:!>D#0'8&,50!

<#$&0,*!!29%>E"4!,*!'!<$<7)'&,$*!6,&9!)$6!1'%0),*0!5')70%=!

%&'!(')*!&1X[+!)/!0)1'23*'!4)1!58N9!58N!(=>?8!!@A/'B!/&'!"C4''D!

3*/'BE'*/3F*!(')*!&1X[+!4)1!R87958:!(=>?G!H'(F*1/B)/3*=!)!*F*C13=*3A3I)*/!

3*IB')1'!FA!78R9586!(=>?!K<!L!78""$M8!!OF4'E'BG!&1X[+!1&F4'H!)!&3=&2U!1D'4'H!

H31/B30J/3F*!3*!/&'!1/JHU!<F<J2)/3F*G!)1!1''*!3*!A3=JB'!N!K('H3)*!L!68#"!(=>?G!(')*!

58N6!(=>?M8!!%&J1G!13(32)B!/F!+,-G!&1X+[!4)1!2F=!/B)*1AFB('H!/F!)I&3'E'!)!(FB'!

*FB()2!H31/B30J/3F*8!!%F!'S<2FB'!/&'!B'2)/3F*1&3<!0'/4''*!I&)*='!3*!&1X[+!HJB3*=!

/&'!3*/'BE'*/3F*!<'B3FH!)*H!0)1'23*'!E)2J'1G!)!23*')B!B'=B'113F*!4)1!<'BAFB('HG!

4&3I&!1&F4'H!)!13=*3A3I)*/!3*E'B1'!B'2)/3F*1&3<!0'/4''*!/&'!I&)*='!3*!&1X[+!)*H!

3*3/3)2!E)2J'1!KC78RN9786!TCIF'AA3I3'*/!)*H!<!L!7877RM8!!@A/'B!1/B)/3AU3*=!F*!/&'!('H3)*!

E)2J'!K68#!(=>?MG!)!<)3B'H!/C/'1/!4)1!<B'AFB('H!3*!0F/&!=BFJ<1!)0FE'!)*H!0'2F4!/&'!

('H3)*8!!@!13=*3A3I)*/!3*IB')1'!FA!78$978;!(=>?!4)1!F01'BE'H!3*!/&'!=BFJ<!0'2F4!/&'!

('H3)*!K<!L!78766MG!)*H!)!*F*C13=*3A3I)*/!B'HJI/3F*!K786!(=>?M!4)1!AFJ*H!3*!/&'!



! ":!

=BFJ<!)0FE'!/&'!('H3)*!K<L78R75M8!!@A/'B!1/B)/3AU3*=!@XW!3*/)D'!2'E'21!3*/F!&3=&!)*H!

2F4!'S<F1JB'G!1''!%)02'!NG!*F!13=*3A3I)*/!I&)*='1!3*!&1X[+!4'B'!F01'BE'H8!!

X3BIJ2)/3*=!'S<F1JB'!FA!@XW!4)1!IF(<)B'H!43/&!&1X[+!E)2J'18!!Z<'I3A3I)22U!&1X[+!

I&)*='!4)1!IF(<)B'H!43/&!I3BIJ2)/3*=!)*H!'SIB'/'H!XR[\%G!/&'!F*2U!1/)/31/3I)22U!

13=*3A3I)*/!3*IB')1'H!@XW8!!V'!F01'BE'H!*F!)11FI3)/3F*!0'/4''*!I&)*='!3*!&1X[+!

ABF(!0)1'23*'!/F!'*H!FA!1/JHU!IF(<)B3*=!3*H3E3HJ)21!43/&!H'/'I/)02'!<2)1()!FB!JB3*'!

2'E'21!FA!XR[\%!IF(<)B'H!/F!/&F1'!43/&FJ/!H'/'I/)02'!2'E'218!!

!

>90##:!8$*%7;<&,$*!#0%7)&0+!,*!;,*,;')!17&!%,(*,?,8'*&!')&0#'&,$*%!,*!+,0&!8$;<$%,&,$*!

+7#,*(!&90!,*&0#50*&,$*8!!

-*'B=U!3*/)D'G!()IBF*J/B3'*/1!)*H!(3IBF*J/B3'*/1!IF*/'*/!FA!/&'!H3'/1!

B'<FB/'H!E3)!QQc!)B'!1J(()B3Y'H!3*!%)02'!"8!d3'/!IF(<F13/3F*!)2/'B)/3F*1!4'B'!

F01'BE'H!0'/4''*!0)1'23*'!)*H!'*H!FA!1/JHU8!!.')*!()IBF*J/B3'*/1G!3*I2JH3*=!

I)B0F&UHB)/'1G!A)/G!1)/JB)/'H!A)/!)*H!DI)21G!B'()3*'H!IF*131/'*/!HJB3*=!/&'!#C4''D!

1/JHU!43/&!/&'!'SI'</3F*!FA!<BF/'3*G!0)1'23*'!)E'B)='!E)2J'!FA!;58;!9";8#!/F!

NN859R68;!=>H)U!K<!L!787"M!)/!/&'!'*H!FA!1/JHU8!!@21FG!)!H'IB')1'!3*!AF2)/'!ABF(!

";68N95;#85!/F!"7"8N9!6N"8N!e=>H)U!!K<!L!78":M!)*H!3*!E3/)(3*!X!ABF(!6"#967R!/F!

66$9N#!(=!K<!L!78756M!4)1!F01'BE'H8!!!

!

F,(9!8$;<),'*80!$?!890##:!,*&0#50*&,$*!6'%!$1%0#50+!+7#,*(!&90!GD600H!,*&0#50*&,$*=!!

!%&'!1/JHU!HF1'!FA!R!IJ<1!H)32U!K"57=M!4)1!4'22!/F2'B)/'H!)*H!)I&3'E)02'!43/&!

#7a!FA!/&'!('*!IF*1J(3*=!43/&3*!6!H)32U!1'BE3*=!K"57!=M!FA!')I&!F/&'B!AFB!/&'!



! ";!

HJB)/3F*!FA!/&'!"C4''D!3*/'BE'*/3F*!K1''!Q3=JB'!$8!!%&'!5#/&!bJ)B/32'!3*/)D'!4)1!6685!

D=f!/&'!N#/&!bJ)B/32'!3*/)D'!4)1!668$!D=G!43/&!)!('H3J(!IF*1J(</3F*!FA!668#"!D=8!!

!

"#$%&'!?)!6-&4#=#@-24!ABC''.!=D'&&>!#24-.'!!

!

>90##:!8$*%7;<&,$*!6'%!*$&!'%%$8,'&0+!6,&9!89'*(0%!,*!1$60)!9'1,&%!$#!;0'%7#0+!

I7'),&:!$?!),?0=!!

!WF!13=*3A3I)*/!I&)*='1!4'B'!F01'BE'H!3*!0F4'2!&)03/1!/&BFJ=&FJ/!/&'!IFJB1'!

FA!/&'!1/JHU8!!@E'B)='!0F4'2!(FE'('*/!<'B!H)U!)/!4''D!F*'!)*H!4''D!AFJB!FA!/&'!

1/JHU!4)1!68N>H)UG!43/&!)E'B)='!0F4'2!(FE'('*/1!B)*=3*=!ABF(!68NC68:>H)U!HJB3*=!

/&'!IFJB1'!FA!/&'!1/JHU8!%&'B'!4'B'!*F!H3AA'B'*I'1!F01'BE'H!3*!(')1JB'H!bJ)23/U!FA!

?F4'B!bJ)B/32'!5#/&!<'BI'*/32'!

\<<'B!bJ)B/32'!N#/&!<'BI'*/32'!

d3AA
'B'*
I'!
FA!

"57!
=!!K6!
1'BE
3*=M!

.'H3)*!XF*1J(</3F*!668#"D=!K66G#R:=M!

?F4'B!bJ)B/32'!5#/&!<'BI'*/32'!

\<<'B!bJ)B/32'!N#/&!<'BI'*/32'!

.'H3)*!XF*1J(</3F*!668#"D=!K66G#R:=M!



! #7!

23A'!3*!)*U!FA!/&'!:!ZQCR$!1J01I)2'1!K<&U13I)2!AJ*I/3F*3*=G!BF2'C<&U13I)2G!0FH32U!<)3*G!

E3/)23/UG!='*'B)2!&')2/&G!1FI3)2!AJ*I/3F*G!BF2'C'(F/3F*1!)*H!('*/)2!&')2/&M8!

! !

J',):!8$*%7;<&,$*!$?!890##,0%!6'%!'%%$8,'&0+!6,&9!'!*$*D%,(*,?,8'*&!,*8#0'%0!,*!&90!

%'?0&:!1,$;'#H0#K!9$;$8:%&0,*0=!!!

%&'!(')*!&F(FIU1/'3*'!E)2J'!)/!0)1'23*'!4)1!6785N958N!g(F2>?!)*H!4)1!

678NR9R8$!g(F2>?!)/!/&'!'*H!FA!/&'!1/JHU8!!@!123=&/!*F*C13=*3A3I)*/!(')*!3*IB')1'!FA!

78"N!g(F2>?!4)1!F01'BE'H!K<!L!785;M8!!hA!3(<FB/)*I'G!*F*'!FA!/&'!('*!&)H!E)2J'1!

)0FE'!/&'!I23*3I)2!*FB()2!B)*='!FA!6#!g(F2>?!)/!0)1'23*'8!!OF4'E'BG!"!FA!/&'!RN!

K678:aM!/&'!('*!&)H!)*!'*H!FA!1/JHU!E)2J'!=B')/'B!/&)*!/&'!I23*3I)2!*FB()2!B)*='!

K6#!g(F2>?M8!!%&'!AF22F43*=!<)B/3I3<)*/1!3*IB')1'H!ABF(!0)1'23*'!/F!'*H!FA!1/JHUi!!

N77:!ABF(!6"8N!/F!5#8:!g(F2>?G!N766!ABF(!6R8N!/F!6N8#!g(F2>?G!N75#!ABF(!678;!/F!

6"8N!g(JF2>?!)*H!N7R7!ABF(!6786!/F!6$8;!g(F2>?8!!@!2F=!/B)*1AFB()/3F*!4)1!*F/!

<'BAFB('HG!=3E'*!/&'!*FB()2!H31/B30J/3F*G!1''!Q3=JB'!NG!K('H3)*!6785!g(F2>?!)*H!

(')*!678R!g(F2>?M8!!@!B'=B'113F*!(FH'2!B'E')2'H!*F!)11FI3)/3F*!0'/4''*!I&)*='!3*!

&F(FIU1/'3*'!)*H!0)1'23*'!E)2J'1!K<!L!78N$M8!!dJ'!/F!/&'!1()22!1)(<2'!13Y'!3*!/&31!

=BFJ<G!*'3/&'B!B'=B'113F*!*FB!/C/'1/!4)1!<'BAFB('Hf!&F4'E'BG!123=&/!H3AA'B'*I'1!3*!

)='!)*H!4'3=&/!4'B'!F01'BE'H!3*!/&'!'2'E)/'H!&F(FIU1/'3*'!=BFJ<!IF(<)B'H!/F!/&'!

B'()3*3*=!('*8!!.')*!)='!4)1!2F4'B!3*!/&'!'2'E)/'H!=BFJ<!K##86958;!E18!$68:!9N8N!

U')B1M!)*H!/&'1'!('*!&)H!2F4'B!0)1'23*'!4'3=&/1!K$68:9N8N!D=!E18 67R!9!6R8:!D=M8!!

! !



! #6!

E-/1'!F8!])1'23*'!I&)B)I/'B31/3I1!FA!
<)B/3I3<)*/1!

  Participants (n = 39)  
Age (Years) 61.1±7.6  
    
Ethnicity, n (%)   
    Caucasian 35  (89.7) 
     Other 4 (10.3) 
    
Education, n (%)   
     High School Degree 14 (35.9) 
     Undergraduate Degree 14 (35.9) 
     Graduate Degree 10 (25.6) 
     Other 1 (2.56) 
    
Weight (kg) 102.5±13.4 
BMI (kg/m2) 31.5±4.3 
Body Fat (%) 31.5±5.0 
Waist Circumference (cm) 111.0±12.4 
Hip Circumference (cm) 109.1±10.8 
W:H Ratio 1.02±0.06 
Systolic (mmHg) 133.6±11.0 
Diastolic (mmHg) 83.4±9.2 
Heart Rate (bpm) 69.4±9.9 
  
!

E-/1'!A)!XF(<)B31F*!FA!3*A2)(()/FBU!03F()BD'B1!
!! "#$%&'&(#)%*!+),-./! !!

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

/+01"2&

34567&8.-9:;<& 5678$696:;8#6! 6:;8N696N;8"R! j578;9;58#N! 0123.-!

=!>!7&8,-9:;<2& 6:8R59$85! 6;87N9N85;! 78N#9787;! 01443!

*?)@3&8:-9;<& 58N"958N! R876958:! 785N9586! 01225!
A$:$BC?("D,"&
8E:$09;<& 6785N958N! 678NR9R8$! 78"$958N!

01252!

k%]^]5!)E'B)='!Xl!_67a8!!@22!<!E)2J'1!)B'!2F=!/B)*1AFB('H8!!

!
!
!



! #5!

!
!

E-/1'!G)!XF(<)B31F*!FA!3*A2)(()/FBU!03F()BD'B1!1/B)/3A3'H!F*!0)1'23*'!
!! "#$%&'&(#)%*!+),-./!! !!

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

/+01"2&

34567&F&:"GD+,&8.-9:;<& N:8:95;8$! ;78$9""8"! 668;9"#8#! 012.-!

3456&H&:"GD+,&8.-9:;<& R";8N96:N8$! 5;"8R957:8N! j##8#966$85! 010627!

*?)@3&F&:"GD+,&8:-9;<& 78;978#! 68#9686! 78$978;! 010667!

*?)@3&H&:"GD+,&8:-9;<& "8N958N! "8#9R85! j786958;! 01-03!

A)2&F&:"GD+,&8E:$09;<& :8#;968R5! :8;#9585! 78R$968N#! 01-..!

A)&H&:"GD+,&8E:$09;<& 6587#9685:! 658$69R8;R! 78#N9R8""! 0128!

3456&:"GD+,&8IJIKL.-9:;<M&*?)@3&:"GD+,&8IKNL&:-9;<M&A)&:"GD+,&8IOK7&1:$09;&<&! !

E-/1'!H)!XF(<)B31F*!FA!H3'/!IF(<F13/3F*!! !
!! 6-&4#=#@-240!I2JF(K!

!!
*-0'1#2'! 6+04B

L24'&M'24#+2!
@!M-1%'N!

82'&$>!I.=-1K! 55"N96RR;! 6;759$N6! 7867"!

"-4!I$K! :"9";! N595;! 7865:!

O-4%&-4'3!"-4!I$K! 5N9R! 5R8$9678$! 786$$!

:-&/+D>3&-4'!I$K! 5NN96;R! 5"79;"! 786;"!

6&+4'#2!I$K! ;R9#7! NN9R5! 787"k!

"#/'&!I$K! 5$96;! 55967! 786R#!

O+3#%,!I,$K! R:##95"";! RR";965:#! 7857R!

6+4-00#%,!I,$K! R$RN9567$! R6$N96RR#! 787:R!

"+1-4'!IP$K! ";595;#! "7#96N#! 787":k!

Q#4-,#2!:!I,$K! 6"#967R! 66$9N#! 78756k!

865!I$K! 78N9786! 78#9786! 78676!

R<5!I$K! 7875R97875! 787597875! 787"#k!



! "#!

!"#$%&'(&&&)*+,-$".*/0&1)2&%3456-+%&7/89:;& ! ! !! !! !! !!

! <$"6="& >+*/%&&
$%&! '()*+,-*!-./0!! 1,-(+!-./0! !!!!"!! '()*+,-*!-./0! 1,-(+!-./0! !!"!
!! 2-3*4*54*3! 6*4*54*3! 2-3*4*54*3! 6*4*54*3! ! 2-3*4*54*3! 6*4*54*3! 2-3*4*54*3! 6*4*54*3! !!

%#782! 9:!.:;<;0! 9;!."#<#0! =:!.>?0! ;!.=?0! ?<??;@! 9#!.:#<#0! 9A.";<A0! 9?!.##<#0!

=?!

.;;<A0! ?<="!

%#B2C! =A.D?0! #!.9?0! "!.9;<A0! ="!.>#<#0! E?<??9@! =>!.D#<#0! =!.;<A0! ?!.9??0! #?!.9??0! E?<??9@!

%#F$G! =;!.>;<A0! :!.9#<#0! =A!.D?0! #!.9?0! 9! =#!.A;<A0! A!.=#<#0! =;!.>;<A0! :!.9#<#0! ?<#A"!

%#HB2C! #?!.9??0! ?!.?0! #?!.9??0! #!.?0! 9! #?!.9??0! ?!.?0! #?!.9??0! ?!.?0! 9!

@I!J(+K*!3*4*LM,-*3!K),-N!G5&*M(LO)!4*)4!! ! ! ! ! ! ! !



! "#!

!"#$%&'()*(+,--#'.(#/0(!1/!2,+31/+(

$%!%&'!()%*+,-.,/!0123!23!01,!42'30!1&56)!7+2)276+!0'26+!,8652)2).!01,!6)029

2)4+65560%':!,44,703!%4!3*,,0!71,''2,3!2)!6!12.19'23(!;%;&+602%)<!!$1,!7&'',)0!

;',7+2)276+!,=2-,)7,!3&..,303!0160!>2%6702=,3!2)!3*,,0!71,''2,3!2)12>20!?@A9B!

5,-260,-!;'%306.+6)-2)!3:)01,323/!6!;&0602=,!2)20260%'!0%!C?6<!! !

D,!%>3,'=,-!32.)24276)0!=6'26>2+20:!2)!71,'':!E?F!7%)0,)0!>,0*,,)!>6071,3!
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