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Fellowship Revision Notes!

!"#$%&'(!

$

$

$ $ $ $ $ $ $ $ $ $ $ $ $ )*+"$ $ $

,#-./0*1"$$ $ $ $ $ $ $ $ $ $ $ %!
23"#456374"1$ $ $ $ $ $ $ $ $ $ $ 8$

9*5.-636+7$$ $ $ $ $ $ $ $ $ $ $ '&$

!":4*3;$2<=;$>?@4@*3A636+7$ $ $ $ $ $ $ $ $ %8$

!"5A*4636+7$ $ $ $ $ $ $ $ $ $ $ BB$

C@"DA*4636+7;$EAAD:636+7$ $ $ $ $ $ $ $ $ BF!
2:.6#5-:636+7$ $ $ $ $ $ $ $ $ $ $ ('!
G*"A*4636+7$*:.$>:#636+7$ $ $ $ $ $ $ $ $ (H$

2:I-56:A":4*3$ $ $ $ $ $ $ $ $ $ $ 8($ $

J*1456-:4"14-:*3$ $ $ $ $ $ $ $ $ $ $ F8$

E:K"#4-6D1$!-1"*1"1$ $ $ $ $ $ $ $ $ $ H&$

L*:*+"A":4$ $ $ $ $ $ $ $ $ $ $ HF$

!-1*14"5$*:.$C"45-"I*3$ $ $ $ $ $ $ $ $ $ M%!
<"D5636+7N<"D561D5+"57$ $ $ $ $ $ $ $ $ $ MM!
>$O$J$ $ $ $ $ $ $ $ $ $ $ $ PH!
>54@6?*".-#1$ $ $ $ $ $ $ $ $ $ $ '&H!
)*".-*45-#1$ $ $ $ $ $ $ $ $ $ $ ''H!
)17#@-*457$$ $ $ $ $ $ $ $ $ $ $ 'B&!
C*.-636+7$$ $ $ $ $ $ $ $ $ $ $ 'BB$

C":*3$ $ $ $ $ $ $ $ $ $ $ $ 'BH$

Q5636+7$ $ $ $ $ $ $ $ $ $ $ $ 'BP$

C"1?-5*4657$ $ $ $ $ $ $ $ $ $ $ '(%$

C"1D1#-4*4-6:$ $ $ $ $ $ $ $ $ $ $ '8'$

,:*"14@"4-#1$ $ $ $ $ $ $ $ $ $ $ '8H$

RD5+"57$ $ $ $ $ $ $ $ $ $ $ $ 'FP$

=6S-#636+7$ $ $ $ $ $ $ $ $ $ $ 'HB$

=5*DA*$ $ $ $ $ $ $ $ $ $ $ $ 'PH$

R?-:*3$ $ $ $ $ $ $ $ $ $ $ $ %''$

$!!!!!!!!!!!!!!!!!
!

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

2((3/&%4!&*3!%+''(%0.+*,!5'(&0$1!&--'(%.&0(3!!

6'!7&8'&!9+1%()!#3:&*%(3!;'&.*(()!<='.,0%=8'%=!>+,-.0&$!

&3?.*@,=&4(?A%+A*B!

!

!

!!"#$%&'!()!***+"#$%&'+,-+./!0"!10,2."23!4.325!$!652$7082!6-99-."!:7750(470-.;<-.6-9925,0$1!=+>!

?.725.$70-.$1!@0,2."2+! !



!

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

!

!!!!!!!!!!!

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

!

!
"#$%!&!'(!

)#$'!&!(*!

+,!&!-%!./!0%!

!

L"4*T63-#$$

$ ,#-.61-1$$ ,12!2#$'!&3456!1!"#$%7!0!8$

! ,3U*361-1$ ,12!2#$'!&!3*59!1!"#$%7!0'*$

$:;<=><?!@!<12<A.<?!&!A/BAC==<B.!=<;2D=E./=F!EAD?/;D;!

$:;<=><?!G!<12<A.<?!&!A/BAC==<B.!=<;2D=E./=F!EHIEH/;D;!

!

C"1?-5*4657$$

$ ,#-.61-1!! JAC.<K!! 4!L/=!4*K!!"#$%!&!32#$'!-!(*7M4*!1!4!!

! ! ! #N=/BDAK!!(!L/=!4*K!"#$%!&!32#$'!-!(*7M4*!1!(!

$ ,3U*361-1$ JAC.<K! '!L/=!4*K!"#$%!&!32#$'!-!(*7M4*!1!'$

! ! ! #N=/BDAK!6!L/=!4*K!"#$%!&!32#$'!-!(*7M4*!1!6!

$:;<=><?!@!<12<A.<?!&!A/BAC==<B.!O<.E:/HDA!EHIEH/;D;!

$:;<=><?!G!<12<A.<?!&!A/BAC==<B.!O<.E:/HDA!EAD?/;D;!

!

,:-6:$J*?!

JP!&!QE!0!R!-!"#$%!

Q/=OEH!&!4'!

S/T!EH:CODB!LEH;<HF!<H<>E.<;!JP!-!L/=!<><=F!?=/2!:F!4*!DB!EH:CODBU!?=/2!JP!:F!%!

!

VBA=!JPWJ!0!O<.!EHIEH/;D;!0!=<;2!EHIEH/;D;!&!;<2;D;M;EHDAFHE.<;!

WEX/=!?D;.C=:EBA<!EHTEF;!DB!;EO<!?D=<A.D/B!E;!2"!

!

!"34*$C*4-6$

JP!-!4'$

'(!-!"#$%!

G*5(!! ! NF2<=ANH/=E<ODA!QJPWJ!

*5(!-!*58!! ! QJPWJ!0!JPWJ!

*58!-!'! ! JPWJ!

@!'! ! JPWJ!0!O<.E:/HDA!EHIEH/;D;!/=!AN=/BDA!=<;2D=E./=F!EAD?/;D;!

!

,/*$+5*.-":4$

)J$'!&!3YD$'!1!94%7!-!3)E#$'!1!45'67!

J-E!Z=E?D<B.!&!2J$'![!2E$'!!!!!

Q/=OEH!J-E!Z=E?D<B.!&!!G!3EZ<M(7!0!(!

!

"F2/1DA!0!\ED;<?!J-E!Z=E?D<B.![!]M^!OD;OE.ANU!;NCB.U!?DLLC;D/B!:H/AI!3LD:=/;D;7!

"F2/1DA!0!Q/=OEH!J-E!Z=E?D<B.!-!NF2/><B.DHE.D/B!/=!H/T!YD$'!3<Z!EH.D.C?<7!

!

>1A63*5$+*?$

#EHACHE.<?!;<=CO!/;O!&!3'!_!QE7!0!`=!0!PHC!0!,a$"!

$;O/HE=!ZE2!&!O<E;C=<?!-!AEHACHE.<?$!

Q/=OEH!/;O/HEHD.F!&!'9*-'b*!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

Q/=OEH!/;O/HE=!ZE2!&!-(!./!04*!

!

\ED;<?!/;O/HE=!ZE2K!

! JHA/N/H;!-!<.NEB/HU!O<.NEB/HU!,P!

! R<./B<;!-!cRJU!JRJU!EA<./B<!

! dCZE=;!-!OEBBD./H!

! SEA.E.<!

! )=/.<DB;U!HD2D?;U!<1A<;;D><HF!NDZN!D/B;!3WZU!#EU!2N/;7!

$

QV9$5*4-6$

`K#!@4**!-!2=<-=<BEH!LEDHC=<!
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9655"#4".$<*$$

#/==<A.<?!QE!&!QE!0!PHCA/;<![!6!

! ! !!!!!!!!!!!!!!!!!!!!!!!!!%!

9655"#4".$WX$

*54!?<A=!DB!2"!-!*56!DBA=!DB!R!

!

Y*#4-#$*#-.61-1$

aF2<!J! c<A=!$'!?<HD><=FK!;N/AIU!NF2/1DEU!;<><=<!EBE<ODEU!#$!2/D;/BDBZ!

! ! VBA=!$'!?<OEB?K!;<DeC=<U!2F=<1DEU!<1<=AD;<U!;ND><=DBZ!

aF2<!+4!!!!!!dF;.<ODA!?D;/=?<=;K!H<CIE<ODEU!HFO2N/OEU!.NDEODB<!?<LU!2EBA=<E.D.D;U!;N/=.!:/T<H$! ! c<A=!O<.E:/HD;OK!N<2E.DA!LEDHC=<U!=<BEH!LEDHC=<U!NF2/.N<=ODEU!cWU!;<2;D;!

aF2<!+'!!! c=CZ;M./1DB;K!,.$"U!./1DA!EHA/N/HU!Y<U!;EHDAFHE.<;U!D;/BDEeD?U!AFEBD?<U!#$U!O<.L/=ODB!!
aF2<!+%!!!! VB:/=B!<==/=;!/L!O<.E:/HD;O!
!

,JL,$

R<./B<;!! ! cRJU!JRJU!;.E=>E.D/B!

SEA.E.<! ! aF2<!4!3;N/AI7U!aF2<!'!3O<.E:/HDA7!

\<BEH!LEDHC=<!

a/1DB;! ! JHA/N/H;U!;EHDAFHE.<;U!D=/BU!AFEBD?<U!>EH2=/E.<U!O<.L/=ODBU!2E=EA<.EO/H!

!

<,JL,!

#NH/=D?<!ZEDB!! Q/=OEH!;EHDB<!

+DAE=:!H/;;!! PVK!?DE==N/<EU!LD;.CHE;!

! ! ! P`K!\aJU!J??D;/B;U!EA<.Ee/HEOD?<!

!

#H!=<.EDB<?!TN<B!"#$%!H/;.!./!OEDB.EDB!<H<A.=/B<C.=EHD.F!

!

W/;.!A/OO/B!AEC;<;!-!,cJK!!

,1.=E!#H!-!NDZN!RU!C=DBE=F!QE!G4*!

cDE==N/<E!-!H/T!RU!C=DBE=F!QE!G4*!

J?=<BEH!DB;CLLDAD<BAF!-!NDZN!RU!H/T!QEU!C=DBE=F!QE!@4*!

!

Y6Z$,J$

S/T!EH:CODB!

"DZN!CBO<E;C=<?!AE.D/B;!3#EU!WZU!SD7!

YEH;<HF!<H<>E.<?!#H!3:=/OD?<U!D/?D?<7!

QD.=D.<;!

WF<H/OE!

$

L"4*T63-#$,3U*361-1$

W/;.!A/OO/B!AEC;<;K!>/OD.DBZU!?DC=<.DA;U!DBA=!EH?/;.<=/B<!

!

#NH/=D?<!H/;;!3;EHDB<!=<;2/B;D><U!`=DB<!#H!G4*7!

! ID?B<F!=<E:;/=:;!"#$%!@!#H!./!OEDB.EDB!<H<A.=/B<C.=EHD.F!

! EIE!A/B.=EA.D/B!EHIEH/;D;!3LHCD?!H/;;!-!?<A=!=<BEH!2<=LC;D/B!-!DBA=!EH?/;.<=/B<!-!H/;;!"M=<E:;/=2!"#$%7!

! ! PVK!>/OD.DBZU!QP!;CA.D/B!

! ! P`K!?DC=<.DA;!

dIDB!H/;;K!:C=B;!

)/.E;;DCO!H/;;!3;EHDB<!=<;D;.EB.7U!`=DB<!#H!@4*U!/L.<B!NF2<=.<B;D><7!

! ! dFB?=/O<;K!#C;NDBZ;U!#/BB;U!+E=..<=;!

! ! ,E.DBZ!?D;/=?<=;!

! ! ,1A<;;!HDfC/=DA<!

,1A<;;!:E;<!3;EHDB<!=<;D;.EB.U!`=DB<!#H!@4*U!B/=O/.<B;D><7! !

! ! JB.EAD?;U!ODHI-EHIEHDU!:DAE=:U!AD.=E.<!3?DEHF;D;U!.=EB;LC;D/B7!

!

C"1?-5*4657$,#-.61-1$

45!c<A=<E;<?!=<;2D=E./=F!?=D><!-!?<A=!\\!

#Qd!!!!!!!! #]JU!.CO/C=U!<BA<2NEHD.D;U!NE<O/==NEZ<U!;2DBEH!A/=?!H<;D/B!E:/><!#(!

c=CZ;!!!!!!! QE=A/.DA;!EB?!;<?E.D><;U!,a$"!
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'5!c<A=<E;<?!AN<;.!TEHH!O/><O<B.!-!?<A=!a]!

Q<C=/H/ZDAEH!!! QW!?D;/=?<=;U!PCDHHEDB-+E==<U!WFE;.N<BDE!Z=E>D;U!?<OF<HDBE.DBZU!.<.EBC;U!;2DBEH!.=ECOE!

a/1DAD.F!!!!! ! WC;AH<!=<HE1EB.;U!$=ZEB/2N/;2NE.<;U!L<B.EBFHU!;2D?<=0;BEI<!><B/O!

\<;2D=E./=F!!!!! a=ECOEU!;C=Z<=FU!AN<;.!TEHH!?<L/=OD.FU!.<B;D/B!2B<CO/U!2H<C=EH!<LLC;D/BU!ED=TEF!/:;.=CA.D/B!

WC;ACHE=!!!!! ,H<A.=/HF.<!E:B/=OEHD.FU!OF/2E.NFU!OC;ACHE=!?F;.=/2NF!

,fCD2O<B.!!!!!!! VBA=<E;<?!?<E?!;2EA<U!DO2=/2<=!A/BB<A.D/B!

!

%5!$:;.=CA.D><!2CHO/BE=F!?D;<E;<!-!DBA=!?<E?!;2EA<!

#$)cU!E;.NOEU!2B<CO/BDEU!><=F!;<><=<!A=/C2U!EBZD/<?<OEU!;<><=<!2CHO!/<?<OEU!DBNEH<?!Y+U!E;2D=E.D/B!

!

C"1?-5*4657$,3U*361-1!

YCHH!A/O2<B;E.D/B!DB!2=<ZBEBAF!EB?!E.!EH.D.C?<!

45!d.DOCHE.<?!=<;2D=E./=F!?=D><!

#Qd!!!!!!!!!!!!!!!!!!!!!!!! ! #]JU!V#"U!2;FAN/Z<BDAU!A<=<:=EH!/<?<OEU!N<2E.DA!<BA<2NEH/2E.NF!

"F2<=-O<.E:/HDA! ! aNF=/./1DA/;D;U!)=<ZBEBAFU!<E=HF!;<2;D;U!caU!EB1D<.FU!2EDBU!cRJ!EB?!E;2D=DB!$c!

,B>D=/BO<B.EH!!!!!!!!!!!!!! "F2<=.N<=ODEU!EH.D.C?<!=<HE.<?U!<1<=AD;<!

c=CZ;!!!!!!!!!!!!!!!!!!!!!!!!! J;2D=DB!$cU!EOO/BDEU!2=/Z<;.<=/B<U!.N</2NFHHDB<U!#$U!;.DOCHEB.;!

VE.=/Z<BDA!!!!!!!!!!!!!!!!!!! W<ANEBDAEH!><B.DHE.D/B!

!

'5!"F2/1<ODE!DB?CA<?!

)B<CO/BDEU!),U!E;.NOEU!#/BZ<BD.EH!N<E=.!?D;<E;<U!#N=/BDA!EH.D.C?<!A/O2U!<E=HF!EH.D.C?<U!2CHO!/<?<OE!

!

%5!#/O2<B;E.D/B!L/=!O<.E:/HDA!EAD?/;D;!

!

Q1"$6K$0-#*5T6:*4"$

45!"F?=/LHC/=DA!EAD?!./1DAD.F!

'5!#/==<A.D/B!/L!;<><=<!O<.E:/HDA!EAD?/;D;!

%5!)=/H/BZ<?!AE=?DEA!E==<;.!3<>D?<BA<!CBAH<E=7!

(5!#E=?D/./1DAD.F!;<A/B?E=F!./!LE;.!QE!ANEBB<H!:H/AIE?<!!

65!`=DBE=F!EHIEHDBD;E.D/B!DB!$c!-!<BNEBA<?!<HDODBE.D/B!

g5!)=<><B.D/B!/L!?=CZ!=<?D;.=D:C.D/B!./!#Qd![!DBA=!CBD/BDe<?!EO/CB.!/L!?=CZ!-!dEHDAFHE.<;!

95!d<><=<!NF2<=R!

85!\aJ!

! !
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!
G7?6:*45*"A-*$

WDH?!@4'6!!!!!!! ! WDH?!PV!d1!3EB/=<1DEU!Q0]7!

W/?<=E.<!4'*-4'(!!!!!!!!! S<.NE=ZFU!A/BLC;D/BU!OC;AH<!T<EIB<;;!

d<><=<!G4'*!!!!!!!!!!!!!!! c<A=!S$#U!;<DeC=<;h!:=EDB;.<O!N<=BDE.D/BU!A<=<:=EH!/<?<OEU!/;O/.DA!?<OF<HDBE.D/B!

!

'[$G7?"546:-#V$$;O!@'b6$

! PHCA/;<U!OEBBD./H!

%[$E1646:-#V$$;O!'96-'b6$

! EIE!2;<C?/NF2/BE.=E<ODEK!DBA=!HD2D?;U!DBA=!2=/.<DB!3OF<H/OEU!iEH?<B;.=/O;7!

B[$G7?646:-#V$$;O!G'96$

! cC<!./K!;/HC.<!?<2H<.D/B!/=!;/HC.<!?DHC.D/B!

! !

! *[$G7?6I63*"A-#$\A614$#6AA6:]V$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!

! S/;;!/L!QE!@!"'*!!!!!!!!!!

$ $ C":*3$3C=DB<!QE!@'*7!!!!!!!!!!!!!!!!!!!!!!

! ! ! cDC=<.DA;U!/;O/.DA!?DC=<;D;!!

!!!!!!!!!!!!!!!!!!!! J??D;/B;!!

!!!!!!!!!!!!!!!!!!!!! QE!H/;DBZ!B<2N=/2E.NF!3\aJU!#\Y7!

$ $ 2S45*5":*3$$3C=DB<!QE!G'*7!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

! ! ! `22<=!PVK!>/OD.DBZ!

! ! ! WD??H<!PVK!2EBA=<E.D.D;U!:/T<H!/:;.=CA.D/B!

! ! ! S/T<=!PVK!?DE==N/<E!

! ! ! $.N<=;K!;T<E.U!:H<<?DBZU!:C=B;!!!!!!!!!!!!!!

! L*:*+"A":4V!ZD><!Q!;EHDB<h!A/==<A.!E.!G*56OO/HMN=!/=!G4'OO/HM?EFh!EDO!./!Z<.!QE!@4'6!

!

$ T[$2DI63*"A-#V$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!

! ! dVJc"!!

! ! "F2/.NF=/D?!

! ! iE.<=!DB./1DAE.D/BK!2;FAN/Z<BDAU!DE.=/Z<BDA!3a`\)!;FB?=/O<7!

!!!!!!!!!!! c=CZ;K!dd\VMa#JMWJ$VU!<A;.E;FU!/1F./ADBU!AE=:EOEe<2DB<U!QdJVc;U!/O<2=Ee/H<!

! a<;.!C=DB<!/;O/HEHD.FK!G4**O/;OMS!&!2=DOE=F!2/HF?D2;DEh!@4**O/;OMS!&!dVJc"!/=!<B?/A=DB<!!

$ L*:*+"A":4V!LHCD?!=<;.=DA.!./!6**-46**OHM?EFh!A/B;D?<=!Jc"!EB.EZ/BD;.!DL!dVJc"!

$

$ #[$G7?"5I63*"A-#V$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$!

! VBA=!"'*!@@!QE!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

! ! J\Y!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

! ! #"YU!AD==N/;D;U!B<2N=/.DA!;FB?=/O<!

$ L*:*+"A":4V$LHCD?!EB?!;EH.!=<;.=DA.h!?DC=<;D;!3H//27h!?DEHF;D;!

!

G7?"546:-#$1*3-:"$

VB?DAE.D/B;K$A/OEU!;<DeC=<U!B<T!/B;<.!2=/L/CB?!?<A=!S$#h!B/.!DB?DAE.<?!DL!E;FO2!

PD><!'6-4**OHMN=!34-'OHMIZMN=7!%j!;EHDB<!>DE!#]S!

#EB!ZD><!O/=<!=E2D?HF!36**OH!/=!(-gOHMIZ!:/HC;!/><=!4*ODB;7!DL!;<DeDBZ!

,B?2/DB.K!d1!=<;/H><?MQE!DBA=!:F!8-'*OO/HMSMQE!@4'6!

JDO!L/=!A/==<A.D/B!/L!4OO/HMSMN=!3OE1!4*-4(OO/HMSM?EF7!!!!!!!!!

d,K!A<B.=EH!2/B.DB<!OF<HDB/;D;!3/;O/.DA!?<OF<HDBE.D/B7!DL!.//!=E2D?!A/==<A.D/B!/L!AN=/BDA!3@(8N=7!!

! !

RE,!G$

"F2/./BDA!3G'967!NF2/BE.=E<ODE!3G4%*7!

VBE22=/2=DE.<HF!NDZN!C=DB<!/;O/HEHD.F!3@4**7!

,H<>E.<?!C=DB<!QE!@'*!

#HDBDAEHHF!<C>/HE<ODA!

Q/=OEH!AE=?DEAU!=<BEHU!E?=<BEHU!.NF=/D?U!HD><=!LCBA.D/B!

#/==<A.E:H<!TD.N!TE.<=!=<;.=DA.D/B!

!

$

$
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$

9*D1"1V!

WEHDZBEBAF!3<A./2DA!Jc"7!-!HCBZ!3;OEHH!A<HHU!O<;/.N<HD/OE7U!PVU!P`U!HFO2N/OEU!;E=A/OEU!.NFO/OE!

)CHO/BE=F!-!2B<CO/BDEU!#$)cU!HCBZ!E:;A<;;U!a+!

#Qd!-!DBL<A.D/BU!E:;A<;;U!JVc;U!.=ECOEU!;.=/I<!

c=CZ;!-!AF././1DA;U!EB.D?<2=<;;EB.;U!EB.D2;FAN/.DA;U!?<;O/2=<;;DBU!/1F./ADBU!>E;/2=<;;DB!

$

G7?"5:*45*"A-*$\<*$^'8&]$$

45!VE.=/Z<BDAU!DBAE2EAD.E.<?!

! QE"#$%U!NF2<=./BDA!;EHDB<!

! Y/=OCHE!3DBLEB.;7U!B<ZH<A.!3<H?<=HF7!

'5!)C=<!TE.<=!H/;;!3"'*!@!QE7!-!NF2/>/HE<ODA!

! \<BEH!&!/;O/.DA!?DC=<;D;!3ZHCA/;<7U!?DC=<.DA;!

! ,1.=E-=<BEH!&!?DE==N/<EU!:H//?!H/;;U!.ND=?!;2EADBZ!

! ! \1K!Q/=OEH!;EHDB<!=<;C;!.N<B!4M'!B/=OEH!;EHDB<!

! ! ! iE.<=!?<LDAD.!3S7!&!4S!2<=!%-6!DBA=!QE!!&!3*5g!1!IZ7!1!33QE-4(*7M4(*7!!

! ! ! PD><!?<LDAD.!0!OEDB.<BEBA<!346**OHM?EF!DB!E?CH.;7U!TD.N!6*j!/><=!'(N=;U!6*j!/><=!(8N=;!!

! ! ! #/==<A.!L/=!/BZ/DBZ!H/;;<;!

! ! a//!=E2D?!A/==<A.D/B!-!A<=<:=EH!/<?<OEh!A/==<A.!E.!G*56OO/HMSMN=!/=!4*-46OO/HMSM?EF!

%5!JH?/;.<=/B<!<1A<;;!-!NF2<=>/HE<ODA!

! )=DOE=FK!#/BB;U!#C;NDBZ;!

! d<A/B?E=FK!##YU!AD==N/;D;U!B<2N=/.DA!;FB?=/O<U!?<NF?=E.D/B!

! ! \1K!L=C;<OD?<!0!L=<<!TE.<=5!cDEHF;D;!DL!=<BEH!LEDHC=<!

(5!cDE:<.<;!DB;D2D?C;!-!<C>/HE<ODA! !

! ! \1K!;EO<!E;!<C>/HE<ODA!TD.N/C.!LHCD?!:/HC;5!Jc"!/=!ccJ])!

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

dFO2./O;$/AAC=!TD.N!QE!@468$

$;O!%6*![!%96!!!!!!!\<;.H<;;B<;;U!D==D.E:DHD.FU!.ND=;.U!EB/=<1DEU!Q0]!

$;O!%96![!(**!!!!!!!a=<O/=U!E.E1DE!

$;O!(**![!(%*!!!!!!!"F2<==<LH<1DEU!.TD.ANDBZU!;2E;.DAD.F!

$;O!@(%*!!!!!!!!!!!!!!d<DeC=<;U!?<E.Nh!;C:A/=.DAEH!EB?!dJ"!

QE!46*![!;CZZ<;.;!?<NF?=E.D/B!

QE!49*-4b*![!;CZZ<;.;!cV!

QE!@4b*![!;CZZ<;.;!DBA=!QE!DB.EI<!

!

9@-3.5":V$DL!O/?K!! 2E<?DEHF.<!B/!O/=<!.NEB!46OHMIZMN=!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! C;<!*5(6j!;EHDB<!0!'56j!?<1!EB?!=<2HEA<!/><=!(8N=;!

!!!!!!!!!!!!!!!!DL!;<><=<K!!C;<!*5(6j!;EHDB<!0!'56j!?<1!EB?!=<2HEA<!/><=!9'-bgN=;!

!

!-*T"4"1$E:1-?-.D1$

VBE:DHD.F!./!A/BA<B.=E.<!C=DB<!-!HE=Z<!EO/CB.;!/L!;<><=<HF!?DHC.<?!C=DB<!

YEDHC=<!/LK!

-!2=/?CA.D/B!/L!Jc"!3A<B.=EH!cVK!B</2HE;OU!2D.CD.E=F!;C=Z<=FU!.=ECOEU!D?D/2E.NDA7!

-!=<;2/B;<!./!Jc"!3B<2N=/Z<BDA!cVK!NF2<=AEHAE<ODEU!NF2/IEHE<ODEU!=<BEH!?D;<E;<U!HD.NDCOU!;DAIH<7!

;<=CO!/;O/HEHD.F!@!'b*!O/;O/HMS!

;<=CO!kQE0l!@!4(6!OO/HMS!

C=DB<!/;O/HEHD.F!G!46*!O/;O/HMS!

YHCD?!?<2=D>E.D/B!.<;.!-!;N/CH?!OEI<!H<;;U!O/=<!A/BA<B.=E.<?!C=DB<!-!?/<;!B/.!NE22<B!DB!cV!

c<;O/2=<;;DB!.<;.!-!DL!A<B.=EH!TDHH!A/BA<B.=E.<!C=DB<!3ID?B<F;!=<;2/B?!B/=OEHHF7U!DL!=<BEH!=<OEDB;!?DHC.<!

!

G7?6U*3*"A-*$

45!J=.<LEA.M;2C=D/C;!3?=D2!E=O7!

'5!c<A=<E;<?!DB.EI<!

%5!\<?D;.=D:C.D/B!3VB.=EA<HHCHE=!;NDL.7!!

! ! JHIEH/;D;U!VB;CHDBU!+<.E!EZ/BD;.;!

(5!VBA=<E;<?!H/;;!!

PV!3C=DB<!R!G'*7K!c0]0QPaU!OEHE:;/=2.D/BU!LD;.CHEU!>DHH/C;!E?<B/OE!

\<BEH!3C=DB<!R!@'*7K!\aJU!?DC=<.DA;!

"F2<=EH?/;.<=/BD;O!!

! )=DOE=FK!#/BB;U!#C;NDBZ;U!+E=..<=;! ! d<A/B?E=FK!>/HCO<!A/B.=EA.D/B!3DBA=!\JJd7!



!

"""#$%&'()#*+#,-! ! ! ! !!!!!4!

!

!!!!!!!!!!!

!
!

Q+K!EAD?E<ODE!0!H/T!R0!&!?/<;Bm.!LD.!-!O<EB;!2=/L/CB?!TN/H<!:/?F!R0!?<LDAD.!-!<12HEDB<?!:F!\aJ!

,#PK!H/BZ!)\U!a!LHE..<BDBZMDB><=;D/BU!`!TE><;!3AEB!ODODA!2=/H/BZ<?!^aA7U!da!?<2=<;;D/BU!]YM]aU!E.=DEH!E==NF.NODE;!!

!

G7?"5U*3*"A-*$

45!J=.<LEA.M;2C=D/C;!3/H?!;2<ADO<BU!i##!@g**U!NE<O/HF;<?U!D>!E=OU!DBA=!2H.U!AH/..<?7!

'5!VBA=!DB.EI<!

! R!;C22H<O<B.;!

! PV!:H<<?DBZ!

! a=EB;LC;D/B!

%5!\<?D;.=D:C.D/B!3D<5!<1.=EA<HHCHE=!;NDL.7!!

JAD?/;D;!!

aD;;C<!?EOEZ<!-!.=ECOEU!A=C;NU!:C=B;U!=NE:?/U!.CO/C=!HF;D;U!2/;.-/2U!NF2<=.N<=ODE!

"E<O/HF;D;!

c=CZ;!-!?DZ/1DB!$cU!;C1U!J#,DU!:!:H/AI<=;U!DB;CHDB!?<LDAD<BAF!

(5!c<A=!=<BEH!<1A=<.D/B!

$ \<BEH!LEDHC=<!

! J??D;/B;!

! R0!;2E=DBZ!?DC=<.DA;U!#J!DBND:D./=;U!QdJVc;!

! \aJ!.F2<!(!

!

g-9K! .EHH!2<EI<?!a!TE><;!3@6OO7!

9-8K! ^\d!TD?<BDBZU!;OEHH!)!TE><;!

8-bK! LC;D/B!/L!^\d!A/O2H<1!TD.N!a!TE><!-!2=/?CA<;!;DB<!TE><!

@bK! J]!?D;;/ADE.D/BU!]aU!]a!

4*-4'K!! ]YU!E;F;./H<U!;DBC;!E==<;.M:=E?FU!#"+!

!

L*:*+"A":4$

JDO;K!O<O:=EB<!;.E:DHD;E.D/BU!DB.=EA<HHCHE=!;NDL.!/L!RU!=<O/>EH!/L!R!L=/O!:/?F!

#E!PHCA/BE.<MANH/=D?<!4*jK!4*-'*OH!4*j!#E!ZHCU!6OH!#E#H!4*j!/><=!4-6ODB;!

+<.E-EZ/BD;.;U!3#E!=<;/BDCO7U!VB;CHDB!EB?!?<1.=/;<U!QE"#$%!

Y=C;<OD?<U!cDEHF;D;!

$

G7?6#*3#*"A-*$

45!d2C=D/C;K!"F2/EH:CODBE<ODE!/=!"F2<=><B.DHE.D/B!→ alkalosis → ↑protein binding (exchanges for H+) !

'5!c<A=!AEHADCO!E:;/=2.D/BK!]D.!c!?<LDAD<BAFM=<;D;.EBA<U!OEHE:;/=2.D/BU!#\Y!

%5!VBA=!AEHADCO!<1A=<.D/BK!,.$"U!?DC=<.DA;U!;EH.-TE;.DBZ!B<2N=/2E.NF!

(5!,B?/A=DB<K!"F2/2E=E.NF=/D?U!2;<C?/NF2/2E=E.NF=/D?!3)a"!=<;D;.EBA<7!

65!dNDL.;K!EHIEH/;D;U!=NE:?/U!2EBA=<E.D.D;!3;E2/BDLDAE.D/B7!

g5!$.N<=;K!2N/;2NE.<!3<B<OE;7U!AD.=E.<!3.=EB;LC;D/BU!?DEHF;D;7!

$

,#PK!)=/H/BZ<?!^a!3B/!`!TE><;7U!N<E=.!:H/AI!!

!

G7?"5#*3#*"A-*$

%5*-%56!OO/HMS!&!ODH?!;FO2./O;K!,#P!#"JQP,d!;.E=.!

%56-%58!OO/HMS!&!T<EIU!H<.NE=ZDAU!A/BLC;<?U!2/HFC=DEU!2/HF?D2;DE!

@%58!&!;.C2/=MA/OE!

@!(5*!&!AE=?DEA!E==<;.!

$

45!d2C=D/C;K!"F2<=EH:CODBE<ODEU!dEO2H<!EL.<=!><B/C;!;.E;D;!3./C=BDfC<.7!

'5!WEHDZBEBAF!36*j7K$)E=EB</2HE;.DA!<Z!)a"=)U!:/B<!O<.;$

%5!"F2<=2E=E.NF=/D?D;O!3'6j7K!2=DOE=F!EB?!.<=.DE=F!

(5!]D.EODB!c!<1A<;;K!DBZ<;.D/BU!HFO2N/OEU!;E=A/D?/;D;!

65!WDHI-JHIEHD!;FB?=/O<!

g5!aNF=/./1DA/;D;!

95!aNDEeD?<;!

$

,#P!ANEBZ<;K!

! da!?<2=<;;D/BU!dN/=.!^aU!iD?<!a!TE><5!+=E?FE==N.NFODE;U!+++!-!'
!"
!?<Z=<<!:H/AI!-!%

#"
!?<Z=<<!:H/AI!

! )/.<B.DE.<;!?DZ/1DB!./1DAD.F5!#E'0!@!(5*!-!J\\,da!



!
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!

!!!!!!!!!!!

!
$

L*:*+"A":4$

D>!LHCD?;!3EDO!`$!n4**OHMN=7!

0M-!L=C;<OD?<!3L/=!LHCD?!/><=H/E?7!

+D;2N/;2N/BE.<;!3DB.<=L<=<;!TD.N!/;.</AHE;.!LCBA.D/BU!O/=<!2/.<B.!.NEB!AEHAD./BDBU!.EI<;!L<T!?EF;!./!T/=I7!

#EHAD./BDB!3DBA=!#E!<1A=<.D/BU!DBND:D.!/;.</AHE;.;U!T/=I;!(-gN=;U!H/T<=;!#E!*5'6-*56!OO/HMS!OE17!

PHCA/A/=.DA/D?;!3DBA=!C=DBE=F!<1A=<.D/BU!?<A=!AEHADCO!E:;/=2.D/B7!

cDEHF;D;!DL!/HDZC=DA!!

!

G7?6A*+:"1*"A-*!

4[$PVK!2//=!BC.=D.D/BU!OEHE:;/=2.D/BU!?DE==N/<EU!#=/NB;!

'5!P`K!EHA/N/HU!?DC=<.DA;U!?DE:<.<;U!B<2N=/./1DA!?=CZ;U!NF2<=AEHAE<ODEU!PD..H<OEB;!EB?!+E=..<=;!

%5!VB.=EA<HHCHE=!;NDL.K!E?=<B<=ZDA;!

(5!,B?/A=DB<K!NF2<=.NF=/D?D;OU!NF2<=2E=E.NF=/D?D;O!

65!)EBA=<E.D.D;!

!

,#PK!=D;I!/L!JY!EB?!d]a!EL.<=!JWVU!DBA=<E;<;!<LL<A.;!/L!?DZ/1DB!./1DAD.FU!2=/H/BZ<?!^aU!=D;I!./=;E?<;!

$

G7?"5A*+:"1*"A-*!

45!c<A=!<1A=<.D/BK!=<BEH!LEDHC=<!

'5!VBA=!DB.EI<K!\1!2=<-<AHEO2;DEU!<2;/O!;EH.;U!EB.EAD?;U!<B<OE;!

%5!\<H<E;<!L=/O!A<HH;K!.CO/C=!HF;D;U!=NE:?/!

!

@%5*K!QM]MLHC;NDBZ!

@(5*K!?<A=<E;<?!ca\;U!?=/T;FU!CB;.<E?F!

@65*K!,#P!ANEBZ<;!3^\d!TD?<BDBZU!)\!2=/H/BZE.D/B7!

@g5*K!;.C2/=U!NF2/.<B;D/BU!:=E?FAE=?DE!

@4*K!E:;<B.!=<LH<1<;U!OC;AH<!2E=EHF;D;!

@46K!N<E=.!:H/AIU!E2B/<E!

!

L*:*+"A":4!

\<O/><!<1/Z<B/C;!OEZB<;DCO!

PD><!AEHADCO!

D>!LHCD?;!0!L=C;<OD?<!

#/B;D?<=!?DEHF;D;!DL!=<BEH!LEDHC=<!

!

Q1"1$6K$A*+:"1-DA!

45!a/=;E?<;!!

'5!cDZ/1DB!./1DAD.F!

%5!)=<-<AHEO2;DEM,AHEO2;DE!!

(5!J;.NOE!!

65!JY!!

g5!V=CIEB?XD!dFB?=/O<!!

95!\<;D;.EB.!NF2/IEHE<ODE!

85!dFO2./OE.DA!NF2/OEZB<;E<ODE!EB?!WZ'0!G!*56!OO/HMS!

!

4Z!&!(OO/H!&!8O<f!

4!JO2/CH<!&!4*OO/H!&!'5(9Z!

c/;<K!4*OO/H!/><=!4*-46ODB;!L/=!<O<=Z<BAF!DB?DAE.D/B;!

YE;.<=!L/=!HDL<-.N=<E.<BDBZ!E==NF.NODE;!

!

G7?"5#@365*"A-*$

QJPWJ!

`;CEHHF!?C<!./!<1A<;;!;EHDB<!

!

G7?6#@365*"A-*$

cC<!./!E;;/ADE.<?!NF2/BE.=E<ODE!

!

$

$



!
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!
$

G7?6?@61?@*4*"A-*!

45$VB.=EA<HHCHE=!;NDL.!3=<;2!EHIEH/;D;U!#"$MDB;CHDBU!AE.<AN/HEODB<;M:<.E!EZ/BD;.U!H<CIE<ODEU!NCBZ=F!:/B<!;FB?=/O<7!

'5!VBA=!C=DBE=F!<1A=<.D/B!3EHA/N/HD;OU!NF2<=2E=EU!EAC.<!>/HCO<!<12EB;D/BU!?DC=<.DA;U!OEHDZBEBAF!

%5!c<A=<E;<?!DB.<;.DBEH!E:;/=2.D/B!3EHA/N/HD;OU!OEHBC.=D.D/BU!OEHE:;/=2.D/BU!2N/;2NE.<-:DB?DBZ!EB.EAD?;7!

(5!"F2/.NF=/D?D;O!

65!d<><=<!;<2;D;U!cRJU!JRJU!a)Q!

!

G7?"5?@61?@*4*"A-*$

45!d2C=D/C;!3NE<O/HF;D;U!OF<H/OE7!

'5!VBA=!DB.EI<K!<1/Z<B/C;!3<B<OE7U!.CO/C=!HF;D;U!=NE:?/!

%5!c<A=!<1A=<.D/BK!#\YU!]D.!c!DB./1DAE.D/B!

! !



!
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!
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!
4'.$#3135/*+,--'./*

$

!

,9R$

G-+@$C-1U$#5-4"5-*$K65$1@654$4"5A$*.I"51"$6D4#6A"1$-:$<R=2LE$

\<AC==<B.!/=!2=/H/BZ<?!2EDB!

,BeFO<!=D;<!

,#P!ANEBZ<;!3da!?<2=<;;D/B!@*56OO!/=!aiV!@'OO7!

"E<O/?FBEODA!A/O2=/OD;<!

dC;.EDB<?!]a!

RB/TB!=<?CA<?!S]!LCBA.D/B!3,Y!G(*j7!

)=<>D/C;!#J+P!/=!;.<B.;!TD.NDB!HE;.!gM4'!

cW!

#\Y!

!

=ELE$R#65"$/$C-1U$145*4-K-#*4-6:!

45!dac!@4OO!

'5!'0!EBZDBE!<2D;/?<;!DB!'(N=;!

%5!%0!AE=?DEA!=D;I!LEA./=;!3"aQU!cWU!;O/IDBZU!AN/HU!Y"17!

(5!\ED;<?!.=/2/BDB!

65!RB/TB!A/=/BE=F!;.<B/;D;!@6*j!

g5!JZ<!@g6!

95!JdJ!C;<!DB!HE;.!9!?EF;!

!

*K!H/T!=D;I!3G'j!4(!?EF!<><B.!=E.<7!

4-'K! DB.<=O<?DE.<!36-4*j7!

%0K! NDZN!3@4*j7!

g-9K! ><=F!NDZN!3(*j7!

!

)=/;K!B/.!?<2<B?<B.!/B!2NF;D/H/ZDAEH!>E=DE:H<;h!>EHD?E.<?h!E22HDAE:H<!./!EHHh!Z//?!2<=L/=OEBA<!DB!;N/=.!.<=O!

#/B;K!?/<;Bm.!T<DZN.!\Ym;h!AEBm.!:<!C;<?!DB!?<AD;D/B!OEIDBZ!DB!,ch!*!;A/=<!;.DHH!'jh!;C:X<A.D><!>E=DE:H<;!

$

9*5.-*#$A*5U"51!

_*31"$XV!;<2;D;U!#\YU!AE=?DEA!$aM.=ECOEU!OF/AE=?D.D;U!aa)U!HE=Z<!),U!OC;AH<!?D;<E;<;!3cWc7U!##YU!NE<O/HF;D;!

!

L*:*+"A":4!

"DZN!=D;I!J#dMCB;.E:H<!EBZDBEMQda,WVK!E;2D=DB!0!AH/2D?/Z=<H!0!SWi"!0:<.E-:H/AI<=!

$1FZ<BK!VL!H/T!dE$'!!

QD.=E.<;K!V]!DBLC;D/B!4*OAZMODB!3./!'**OAZMODB7!

! #VK!2=<-H/E?!?<2<B?<B.!;.E.<;K!\]!DBLE=A.D/Bh!JdU!Wdh!NF2/.<B;D/BU!;DH?<BELDH!

!

,:4-?3*4"3"4$,+":41!

J;2D=DB!!

#H/2D?/Z=<H!!

! Jc)!=<A<2./=!EB.EZ/BD;.!-!?<A=!2H.!EZZ=<ZE.D/B!

! %**OZ!L/=!.N=/O:/HF;D;h!g**OZ!L/=!)a#Jh!ZD><!./!Qda,WV!-!96OZM?EF!

! #VK!<O<=Z<BAF!#J+P!TD.NDB!6!?EF;!!

P!VV:MVVVE!\J!3<Z5!E:AD1DOE:U!<2.DLD:E.D?<7!-!/BHF!DL!L/=!)a#J!!

!

,:4-#6*+D3*:41!

SWi"!4OZMIZ!d#!+c!

0"4*/T36#U"51$$$$$$$$$$$$$$$$$$$$$$$$!

! )=/;K!c<A=!DBLE=A.!;De<U!=<DBLE=A.D/B!EB?!O/=.EHD.F!:F!6*j`$c<A=!=E.<!AE=?DEA!=C2.C=<`$c<A=!=D;I!V#"!!

! #/B;K!i/=;<B;!d1!TD.N!HE=Z<!DBLE=A.MS]YU!:C.!;.DHH!DO2=/><;!O/=.EHD.F!!

! a=.K!O<./2=/H/H!6*OZ!)$!+c![!EDO!./!;.E=.!TD.NDB!'(N=;!

! #VK!##YU!@9*F=;U!d+)!G4'*U!"\!@44*!M!Gg*U!)\!@*5'(U!"+U!EA.D><!#$)cME;.NOEU!,aa!2HEBB<?!

9*$#@*::"3$*:4*+6:-141$PD><!DL!++;!A/B.=EDB?DAE.<?!

,92-!)=/;K!c<A=!=D;I!?<E.NMWVM#]JMS]!?F;L1BM;N/=.!.<=O!O/=.EHD.F`$2=<><B.!E?><=;<!AE=?DEA!=<O/?<HDBZ!

!

$
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!
,#D4"$5"?"5KD1-6:!

JDOK!./!;EH>EZ<!2<BCO:=E!

d,K!=<2<=LC;D/B!E==NF.NODE;!3dDBC;!:=E?FU!],+;U!B/B;C;.EDB<?!]a7!

$ $

$ )=9,$

! VB?DAE.D/B;K!!! ! )=<;<B.E.D/B!G4N=!! E>EDHE:H<!Gg*ODB;!

!!!!!!!!!!!!!!!!!!!!! ! )=<;<B.E.D/B!4-4'N=;! E>EDHE:H<!Gb*ODB;!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!! ! )=<;<B.E.D/B!@4'N=;! NE<O/?FBEODAEHHF!CB;.E:H<!

! \<;AC<!EBZD/2HE;.F!-!G6*j!DO2=/><O<B.!da,!TD.NDB!b*ODB;!.N=/O:/HF;D;!

! AL!.N=/O:/HF;D;K!4-'j!E:;/HC.<!O/=.EHD.F!E?>EB.EZ<h!c<A=!=<DBLE=A.D/B!=E.<;!'-(jh!4j!L<T<=!V#"m;!!

!

$ =@56AT6371-1$$

$ a<B<A.<2HE;<!:/HC;!T<DZN.!:E;<?!n!*56OZMIZ!3=EBZ<!%*-6*OZ7!

! #/B;K!B/.!=<E?DHF!E>EDHE:H<h!,12<B;D><h!c<HEF!./!.=.h!\<fCD=<;!V]!A/B.=E;.!3#V!DB!#\Y7h!;.<B.!/AAHC;D/B!

$

! ,T163D4"$#6:45*-:.-#*4-6:1$

! ! \D;I!/L!:H<<?DBZ!

! ! ! EA.D><!:H<<?DBZ!/=!:H<<?DBZ!?DE.N<;D;!

! ! ! ;DZBDLDAEB.!N<E?!/=!LEADEH!.=ECOE!%M4'!

! ! ! ;C;2<A.<?!E/=.DA!?D;;<A.D/B!

! ! \D;I!/L!V#"!

! ! ! EBF!2=D/=!V#"!

! ! ! D;ANE<ODA!#]J!%M4'!
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@%*j+dJ!

!

L*:*+"A":4$

V?<B.DLF!EB?!=<O/><!.=DZZ<=h!dC22/=.D><!AE=<U!=<;/HC.D/B!%-gM6'!

dEHDB<!2EAI;U!;EHDB<!O/C.NTE;N<;h!J?OD.!:C=B;!CBD.U!:C=B;!?=<;;DBZ;h!J>/D?!;.<=/D?;5!oV]VP! !



!

"""#$%&'()#*+#,-! ! ! ! !!!!!03!

!

!!!!!!!!!!!

!
>=),-'23135/8*?--,73135/*+,--'./*

$

!

C@"DA*4636+-#*3$2A"5+":#-"1!

,-5Z*7$*:.$05"*4@-:+!

#=DA/E=F.<B/D?!/:;.=CA.D/B!-!\J!

\<;2!OC;AH<!T<EIB<;;!-!)/HFOF/;D.D;U!?<=OE./OF/;D.D;!

)H<C=EH!<LLC;D/B;!-!JHH!=N<CO!?D;<E;<;h!/L.<B!<1C?E.<!

)CHO/BE=F!NE<O/==NEZ<!-!P//?2E;.C=<m;U!dS,U!>E;ACHD.D;!

)CHO/BE=F!LD:=/;D;!-!JBI!;2/B?U!;HA<=/?<=OEU!=E=<HF!!\J!!

!

9*5.-6I*1#D3*5!

)<=DAE=?D.D;!-!dS,!3TD.N!LHE=<C27U!\J!

JAA<H<=E.<?!E.N<=/;AH<=/;D;!-!JHTEF;!A/B;D?<=!V"c!DB!dS,M\J!p!AN<;.!2EDB!!

JWV!-!)JQ!p!RETE;EIDm;!

\N<COE.DA!L<><=!!

]EH>CHE=!"<E=.!cD;<E;<!-!d<=/B<ZE.D><!d2/B?FH/E=.N/2E.ND<;!!

J/=.DA!\<ZC=ZD.E.D/BMEB<C=F;O!-!\<HE2;DBZ!2/HFAN/B?=D.D;U!JBI!;2/B?!

WF/AE=?DEH!LD:=/;D;!-!dAH<=/?<=OE!

$

9/R?-:"!

J.HEB./-E1DEH!DB;.E:DHD.F!-!\J!

Y=EA.C=<!TD.N!ODB/=!.=ECOE!-!JBI!d2/B?!

a=EB;><=;<!OF<HD.D;!-!dS,!

$

>?@4@*3A636+-#*3!

a<O2/=EH!E=.<=D.D;!

dX/Z=<Bx;!FB?=/O<!

dAH<=D.D;!-!\JM]E;ACHD.D;!3p!V+c7!

!

C":*3!

JQq!=N<COE.DA!?D;<E;<!AEB!AEC;<!ID?B<F!?EOEZ<!3p!.=<E.O<B.;!-!QdJVc;7!

PQ!-!dS,U!i<Z<B<=m;U!dAH<=/?<=OE!!

$

VOOCB/;C22=<;;D/B!L=/O!?=CZ;!EB?!?D;<E;<!

!

!.S$)*-:KD3$h6-:4$!

Q/B-DBLHEOOE./=FK!

a=ECOE!

VBL<A.D/B!

$J!

J;<2.DA!B<A=/;D;!

dS,!

VBLHEOOE./=FK!

#=F;.EH!E=.N=/2E.NF!3Z/C.M2;<C?/Z/C.7!

d2/B?FH/E=.N=/2E.NF!3s;2DB<!EB?!X/DB.vU!;<=/!B<ZE.D><U!"SJ!+'97!-!JBI!;2/B?U!2;/=DE.DAU!=<D.<=;!

#/BB<A.D><!.D;;C<!?D;<E;<!-!\JU!dS,U!)WMcWU!dX/Z=<B;U!dF;.<ODA!;AH<=/;D;!

J.F2DAEH!X/DB.!2EDB!-!JAC.<!>D=EH!E=.N=D.D;U!dE=A/D?/;D;U!)W\U!)/;.-;.=<2./A/AAEHK!=N<COE.DA!L<><=U!"d)!

!

>3-+6*54@5-4-1$3'-%!X/DB.;7!

\<D.<=;$

JBI!d2/B?$

P/B/A/AAEH$

\N<COE.DA!L<><=$

SFO<!?D;<E;<$

!

)637*54@5-4-1$3@%!X/DB.;7$

\J$

dS,$

!



!
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!
!

#N=/BDA!$J$

]D=EH!E=.N=D.D;$

!

L-+5*4657$)637*54@5-4-1!

\N<COE.DA!L<><=!

+EA.<=DEH!<B?/AE=?D.D;!

"d)!

d<2.DAE<ODE!3d.E2NU!d.=<2U!W<BDBZ/A/AAC;7!

SFO<!?D;<E;<!

#<LEAH/=!NF2<=;<B;D.D>D.F!

!

J6D4!

Q<ZE.D><HF!:D=<L=DBZ<B.!O/B/;/?DCO!C=E.<!A=F;.EH;!

d<=CO!C=DA!EAD?!B/.!N<H2LCHK@*5('!DB!8*j!EAC.<!Z/C.M6j!B/=OEH!2/2CHE.D/B!

G*5(6!<LL<A.D><HF!<1AHC?<;!Z/C.!E;!?DEZB/;D;!

VOEZDBZK!AN=/BDA!Z/C.![!2CBAN<?!/C.!H<;D/B;U!;AH<=/;D;U!./2ND!

\1K!?D<.E=F!ANEBZ<;U!DA<U!=<;.U!QdJVc;U!;.<=/D?;U!X/DB.!;.<=/D?!DBX<A.D/B;!

#/HANDADB<!3DL!QdJVc;!#VMB/=OEH!PY\5!*56OZ-4OZMN=!C2!./!8OZM'(N=;!/=!?DE==N/<EMDO2=/><O<B.7!

)=/2NFHE1D;K!c<HEF!CB.DH!'-%TI;!EL.<=!EAC.<!E..EAI!=<;/H><;5!JHH/2C=DB/H!%**OZ!$c!

$

)1"D.6+6D4!

#))c!?D;<E;<!-!#EHADCO!2F=/2N/;2NE.<!?<2/;D.D/B!

a/2ND!E:;<B.U!B/=OEH!;<=CO!C=DA!EAD?!

#=F;.EH;!=N/O:/D?!;NE2<?!32/;D.D><HF!:D=<L=DBZ<B.7!

#N/B?=/AEHADB/;D;!/B!2HEDB!1=EF![!HDB<E=!AEHADLDAE.D/B!DB!E=.DACHE=!AE=.DHEZ<!

\1K!QdJVc;U!DB.=E-E=.DACHE=!;.<=/D?;!

!

R"?4-#$,54@5-4-1$

`;CEHHF!O/B/E=.DACHE=!3O/;.!A/OO/BHF!IB<<7!

`;CEHHF!NE<OE./Z<B/C;!;2=<E?!/L!:EA.<=DE!3EH;/!L=/O!:D.<U!.=ECOE!/=!DE.=/Z<BDA!;/C=A<7!

#/B;D?<=!Q5!Z/B/==N/<E!DB!;<1CEHHF!EA.D><!F/CBZ!E?CH.;!

\Y;K!JZ<!@!8*U!cWU!\JU!2=/;.N<.DA!X/DB.U!!=<A<B.!X/DB.!;C=Z<=FU!;IDB!DBL<A.D/BU!AC.EB</C;!CHA<=;U!V]c`U!!,a$"!

>5+*:-1A1$

Q</BE.<;K!d.E2NU!P+dU!P=EO!B<ZE.D><U!AEB?D?E!

G6!F<E=;K!d.E2NU!;.=<2!2B<CO/U!"D:!3?<A=!2/;.!>EAADB<7!

@6!F<E=;!./!E?CH.;K!d.E2NU!;.=<2U!Z/B/A/AAEH!3C;CEHHF!2/HFE=.N=D.D;7!

Y//.![!;.E2NU!2;<C?/O/BE;!

V]c`K!;.E2NU!Z=EO!B<ZE.D><!:EADHHD!

$

E:I"14-+*4-6:1$

J=.N=/A<B.<;D;!�!P=EO!;.EDBU!ACH.C=<U!H<CI/AF.<!A/CB.!3i##!@6*U***7!EB?!?DLL<=<B.DEH!3)WQ;!96j7!

+H//?!ACH.C=<;U!#+#!

_=EFK!;/L.!.D;;C<!;T<HHDBZ�!H//I!L/=!/;.</OF<HD.D;!

YHCAH/1EADHHDB!0!)<BDADHHDB!

J??!P<B.!L/=!V]c`;!EB?!ID?;!G6!F<E=;!

!

h6-:4$,1?-5*4-6:!

48-'4P!B<<?H<!

RB<<!-!LH<1!%*?<ZU!O<?DEH!E22=/EAN!4AO!DBL!./!L<O/=EH!A/B?FH<!

dN/CH?<=!-DBLMHE.!./!A/=EA/D?!2=/A<;;U!?D=<A.;!2/;.<=/O<?DEHHF!./!ZH<B/D?!

i=D;.!-!?D;.EH!./!=E?DEH!:/=?<=!/B!CHBE=!;D?<!/L!,#\S!EB?!,#\+!

JBIH<!-!EB.HE.U!XC;.!O<?!./!aJ!.<B?/B!

,H:/T!-!HE.<=EHU!XC;.!?D;.EH!./!N<E?!/L!=E?DC;!

96A?3-#*4-6:1V!DBL<A.D/B!=E.<!4K4*U***h!?EOEZ<!./!E=.DACHE=!AE=.DHEZ<!

!

$

$

$

$
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!
$

h6-:4$_3D-.$*:*371-1$

! 93*5-47! 9636D5! b09! <"D41! 9D34D5"! 95714*31! 96:.-4-6:1!

<65A*3! ! ! G'**! G'6j! ! ! !

<6:/-:K3*A! ! q<HH/T! G'**-'***! G'6j! ! ! $JU!.=ECOEU!\NY!

E:K3*A! #H/C?F! q<HH/T! '***-6*U***! @6*j! ! c<2<B?;! P/C.M#))cU!\JU!dS,U!;2/B?!

R"?4-#! #H/C?F! q<HH/T! @6*U***! @86j! )/;D.D><! ! $=ZEBD;O;!

!

)5614@"4-#$g6-:4$-:K"#4-6:!

#/EZ-B<Z!;.E2N!3%6j7U!;.E2N!EC=<C;U!;.=<2U!Z=EO!B<Z!:EADHHDU!<B.<=/A/AAD!

J;2D=E.<![!i##!@49**!/=!@g6j!B<C.;!

S/BZ!.<=O!J:1h!o;C=ZDAEH!=<>D;D/B!

$

a*1#D3-4-1$

SE=Z<!><;;<HK!

aEIEFE;C!E=.<=D.D;U!PDEB.!#<HH!E=.<=D.D;!

W<?DCO!><;;<HK!

)/HFE=.<=D.D;!B/?/;EU!RETE;EID!?D;<E;<!

dOEHH!><;;<HK!

#NC=Z-d.EC;;U!i<Z<B<=m;U!"d)U!"F2<=;<B;D.D>D.F!>E;ACHD.D;!

!

)=<;<B.E.D/B;K!

W/B/B<C=D.D;!OCH.D2H<1!3.EI<!/C.!><;;<H;!.NE.!;C22HF!B<=><;U!DB!OCH.D2H<!2HEA<;7!

)EH2E:H<!2C=2C=E!

)CHO/BE=F-=<BEH!DB>/H><O<B.!3NE<O/2.F;D;!0!NE<OE.C=DEM=<BEH!LEDHC=<7!

!

J-*:4$9"33$,54"5-4-1!

JIE!.<O2/=EH!E=.<=D.D;!

#N=/BDA!Z=EBCH/OE./C;!DBLHEOOE./=F!?D;<E;<!/L!HE=Z<!:H//?!><;;<H;!

6*j!NE><!)W\!

V1K!#\)M,d\!3EHTEF;!@6*7U!B/=O/AN=/ODA!B/=O/AF.DA!EBE<ODEU!H<CA/AF./;D;U!E:B/=OEH!SYa;!

a<O2/=EH!E=.<=F!:D/2;F!

\1K!2=<?BD;/B<!(*-g*OZM?EFU!D>!O<.NFH2=<?!DL!=<A<B.!>D;CEH!H/;;U!E;2D=DB!=<?CA<;!.N=/O:/.DA!A/O2HDAE.D/B;!

$

W*Z*1*U-$!-1"*1"$!

3WCA/AC.EB</C;!HFO2N!B/?<!;FB?=/O<7!!

Y<><=U!AC.EB</C;MOCA/;EH!ANEBZ<;!EB?!>E;ACHD.D;!/L!;OEHH!p!O<?DCO!:H//?!><;;<H;!DBAH!A/=/BE=D<;!

W/;.!A/OO/B!AEC;<!/L!EAfCD=<?!N<E=.!?D;<E;<!DB!?<><H/2<?!A/CB.=D<;!!

86j!ELL<A.<?!ANDH?=<B!E=<!CB?<=!6!

J<.D/H/ZF!CBIB/TB!o!DBL<A.D><!EZ<B.!!

!

!-*+:614-#$#5-4"5-*V$

Y<><=!3Z<B<=EHHF!|%b567!/L!CBIB/TB!/=DZDB!L/=!|6?!!

JB?!(!L=/O!6!/LK!!

WCA/C;!O<O:=EB<;K!32NE=FBZD.D;U!;.=ET:<==F!./BZC<7!!

,F<;K!A/BXCA.D>D.D;!!

)/HFO/=2N/C;!=E;N!

,1.=<OD.D<;!3/<?<OEU!?<;fCEOE.D/B7!!

#<=>DAEH!HFO2N!B/?<;!@456AO!!

!

>4@"5$K"*4D5"1V$$

#E=?D/>E;ACHE=K!2EBAE=?D.D;U!E/=.DA!/=!OD.=EH!DBA/O2<.<BA<!!

\<;2D=E./=FK!2B<CO/BD.D;U!A/=FeEHU!/.D.D;!O<?DE!!

PE;.=/DB.<;.DBEHK!NF?=/2;!/L!ZEHH:HE??<=U!XECB?DA<U!?DE==N/<E!!

#QdK!E;<2.DA!O<BDBZD.D;U!A=EBDEH!B<=><!2EH;D<;!!

WC;ACH/;I<H<.EHK!E=.N=D.D;U!E=.N=EHZDE!!

$.N<=K!EB.<=D/=!C><D.D;!

!

!

!
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!
$

E:I"14-+*4-6:1V$

+H//?;K!i+#U!2HE.<H<.;U!SYa;U!,d\M#\)5!WDH?!EBE<ODE!

,#PU!#_\!3dDZB;!/L!N<E=.!LEDHC=<7U!,AN/!3S]!LBU!>EH><;U!A/=/BE=F7U!EBZD/Z=E2NF!/=!W\J!

!

=5"*4A":4V$$

V]VP!'ZMIZU!;.<=/D?;U!:<?!=<;.!

J;2D=DB!'0!O/B.N;!E;!EB.D.N=/O:/.DA!!

Y/HH/T!C2!<AN/!

!

96A?3-#*4-6:1V$

n'*-'6j!/L!CB.=<E.<?!�!A/=/BE=F!EB<C=F;O;!

\<F<m;!dFB?=/O<!L=/O!E;2D=DB!C;<!!

$

R*5#6-.61-1$

WCH.D;F;.<O!AN=/BDA!DBLHEOOE./=F!D?D/2E.NDA!A/B?D.D/B!ANE=EA.<=D;<?!:F!B/B-AE;<E.DBZ!<2D.N<HD/D?!Z=EBCH/OE.E!E.!>E=D/C;!;D.<;U!<;2!

HCBZ;!EB?!.N/=EADA!AE>D.F5!!

J;FO2./OE.DAK!?DEZB/;<?!/B!=/C.DB<!#_\!36*j7!

Q/B-;2<ADLDA!;FO2./O;K!L<><=U!LE.DZC<U!AEAN<1DE!!

,=F.N<OE!B/?/;CO!p!2/HFE=.N=D.D;5!!

"F2<=AEHAE<ODE!EB?!NF2<=AEHADC=DE!!

J==FN.NODE;!

+H//?;K!Y+#U!,d\↑, U&Es, ↑Ca, LFTs, ACE (↑ in 60%) !

VOEZDBZK!#_\M#a!-!:DHE.<=EH!NDHE=!HFO2NE?<B/2E.NF!0!DB.<=;.D.DEH!?D;<E;<5!!

+D/2;F!SQ;!

$

,:*?@73*S-1!

#*&-=1$&F.,!G!H5I!3(-(*3(*0!J!01-(!K!=1-(',(*,.0.:.01!

#*&-=1$&%0+.3!G!*+0!H5I!3(-(*3(*0!

WCH.D;F;.<O!;<><=<!NF2<=;<B;D.D>D.F!=<EA.D/B!/L!;C??<B!/B;<.!3/=!=E2D?HF!2=/Z=<;;D><75!!

!

!\E2D?!/B;<.!/L!'!/L!.N<!L/HH/TDBZ!EL.<=!<12/;C=<!./!HDI<HF!EHH<=Z<BK!!

-!OCA/AC.EB</C;!;DZB;!

-!=<;2D=E./=F!A/O2=/OD;<!

-!AE=?D/>E;ACHE=!A/O2=/OD;<!

-!2<=;D;.<B.!ZE;.=/DB.<;.DBEH!;FO2./O;5!!

$

L*:*+"A":4$!

J..EAN!O/BD./=DBZU!>D.EH!;DZB;U!,#PU!D>!EAA<;;!!

\<O/><!EHH<=Z<B!

JD=TEFK!#/B;D?<=!;CA.D/BU!DB.C:E.D/BU!E?=<BEHDB<!4K4***!6OH!B<:!!

"DZN!LH/T!$'!!

J?=<BEHDB<!*5%-*56OZ!3*5%-*56OH!/L!4K4***7!kANDH?!4*OAZMIZ!/=!*5*4OHMIZ!4K4***l!VW!;.E.!!

! VL!=<;D;.EB.!./!E?=<BEHDB<!3:<.E[:H/AI<=;7U!4-'OZ!ZHCAEZ/B!V]!/><=!6ODB!!

V]!LHCD?;!

dEH:C.EO/H!6OZ!k'56OZG'*IZl!DL!:=/BAN/;2E;O!/BHF!

d.<=/D?;!3oOEF!↓delayed/biphasic reactions)!

JB.DND;.EODB<;!L/=!;IDB!OEBDL<;.E.D/B;5!"4�"'!:H/AI<=;!

$

>T1"5I*4-6:$K65$*4$3"*14$F@51$*:.$*.A-4$-KV$!

J;.NOE.DA!A/O2/B<B.!./!.N<D=!EBE2NFHEA.DA!=<EA.D/B!!

)=<>D/C;!ND;./=F!/L!:D2NE;DA!=<EA.D/B;!!

)/;;D:DHD.F!/L!A/B.DBCDBZ!E:;/=2.D/B!/L!EHH<=Z<B!!

)//=!EAA<;;!./!<O<=Z<BAF!AE=<!!

!

>:$.-1#@*5+"V!!

)=<;A=D2.D/B!p!<?CAE.D/B!/B!,2D)<B!3E?CH.!%**�Z!4K4***U!ANDH?G'*IZ!46*�Z!4K'***7!!

W<?DA!EH<=.!:=EA<H<.!

#/B;D?<=!%!?EF!A/C=;<!/L!EB.DND;.EODB<;!EB?!/=EH!;.<=/D?;5!!

!
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!5D+$,33"5+-"1!

aF2<!4K!DOO<?DE.<!/B;<.!3VZ,!O<?DE.<?7!<Z!2<BDADHHDB!

aF2<!'K!c<HEF<?!/B;<.!3VZP!A<HH!?<;.=CA.D/B7!<Z!NE<O/HF.DA-HDI<!=<EA.D/B!

aF2<!%K!c<HEF<?!/B;<.!VZP!3c=CZ-DOOCB<!A/O2H<17!<Z!;<=CO!;DAIB<;;!EB?!>E;ACHD.D;!

aF2<!(K!c<HEF<?!/B;<.!3A<HH!O<?DE.<?7!<Z!drd!

$ $
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!
07$3".#73135/*+,--'./*

$

!

,.5":*3$E:1DKK-#-":#7!

)5-A*57$$

WDB<=EH/A/=.DA/D?!0!ZHCA/A/=.DA/D?!?<LDAD<BAF!

! S/T!QE!

! "DZN!R!EB?!#E!

! QJPWJ!

! WDH?!NF2/ZHFAE<ODE!

! dN/AI!3=<?CA<?!>E;/O/./=!./B<!EB?!NF2/>/HE<ODE7!

#EC;<;K!! J??D;/Bm;!?D;<E;<!38*j7!-!EC./DOOCB<!

!!!!!!!!!!!!!!!!!!! +DHE.<=EH!E?=<BEH!NE<O/==NEZ<!3;<2;D;U!B<T:/=B!]D.!R!?<L7!

!!!!!!!!!!!!!!!!!!#J"!

!!!!!!!!!!!!!!!!!!! c=CZ;!3<./OD?E.<U!LHCA/BEe/H<7!

!!!!!!!!!!!!!!!!!!! VBL<A.D/B!3a+U!>D=EH7!

!!!!!!!!!!!!!!!!!!! #E!32=DOE=Fh!HCBZ!EB?!HFO2N/OE!;<A/B?E=F7!

! ! VBLDH.=E.D><!3;E=A/D?U!NE<O/AN=/OE./;D;7!

R"#6:.*57$

PHCA/A/=.DA/D?!?<LDAD<BAF!-!A/O2<B;E./=F!DBA=<E;<?!EH?/;.<=/B<!-!<C>/HE<ODEU!H/T!R!

! Q/=OEH!/=!NDZN!QE!

! Q/=OEH!/=!H/T!R!

! WDH?!NF2/ZHFAE<ODE!

! "F2/.<B;D/BM;N/AI! !

#EC;<;K!!!!!!")J!E1D;!;C22=<;;<?!?C<!./!H/BZ.<=O!;.<=/D?;!

! ! "F2/2D.CD.E=D;O!

E:I"14-+*4-6:1$

#/=.D;/HK!TD.NDB!4N=!/L!TEIDBZh!G'**!&!DB;CLLDAD<BAFh!'**-6**!&!B<<?;!J#a"!;.DOCHE.D/B!.<;.!

J#a"!;.DO!.<;.K!dFBEA.N<B!VW!-!A/=.D;/H!@66*!B/=OEH5!J#a"K!NDZN!&!2=DOE=Fh!H/T!&!;<A/B?E=F!

L*:*+"A":4$

VL!CBA<=.EDB!?DEZB/;D;K!c<1EO<.NE;/B<!(-8OZ!V]!;.E.!-!(OZ!^Vc!

VL!IB/TB!J??D;/B;K!NF?=/A/=.D;/B<!'**OZ!V]!;.E.!-!4**OZ!^Vc!

!

9,G!

PD=H;!! -!>D=DHD;E.D/B!E.!:D=.N!

+/F;! -!;EH.-H/;DBZ!L/=O!&!J??D;/BDEB!A=D;D;!EZ<!4-'M6'h!B/B-;EH.-H/;DBZ!&!<E=HF!>D=DHD;E.D/B!!

!

,.5":*3$2S#"11!

#EC;<K!VE.=/Z<BDA!3;.<=/D?;7!

!!!!!!!!!!!!)D.CD.E=F!E?<B/OE!3#C;NDBZm;!?D;<E;<7!

!!!!!!!!!!!!J?=<BEH!E?<B/OEM#EMNF2<=2HE;DE!

!!!!!!!!!!!!,A./2DA!#\"!3)EBA=<E;U!:=/BANDEH!AE=ADB/D?U!.NFODA!#E7!

!!!!!!!!!!!!,A./2DA!J#a"!3$E.!A<HH!#E!HCBZ7!

W//B!LEA<U!:CLLEH/!NCO2U!/:<;D.FU!;.=DE<U!NC=;C.D;OU!E.=/2NDA!;IDBU!$)U!"aQU!2<=D2N<=EH!/<?<OEU!cWU!2;FAN!

E:I"14-+*4-6:1$ $

! "aQU!"F2<=ZHFAE<ODE!

!!!!! "F2/IEHE<ODE!

!!!!! W<.E:/HDA!EHIEH/;D;!!

!!!!!! #/=.D;/HK!E.!**K**!@'**!&!#C;NDBZ;!

!!!!!! c<1!;C22!.<;.K!A/=.D;/HMJ#a"!E.!*bK**h!?<1!4OZ!E.!442Oh!B/=OEH!?<A=!./!G6*j!:E;<HDB<!H<><H!

$

,3.614"56:"$2S#"11!

)5-A*57$

#/BBm;!;FB?=/O<!!

E:I"14-+*4-6:1$ $

! "DZN!QEU!H/T!RM#E!

! "aQ!

!!!!! W<.E:/HDA!EHIEH/;D;!3ANH/=D?<!=<;D;.EB.M>/HCO<!/><=H/E?<?7!

$

$



!

"""#$%&'()#*+#,-! ! ! ! !!!!!1/!

!

!!!!!!!!!!!

!
$

!.S$

SD??H<!;FB?=/O<!!

\<BDB-;<A=<.DBZ!.CO/C=![!=E=<U!DB!rPJ!

,1A<;;!SDfC/=DA<!!

$

L*:*+"A":4$

! J?=<BEH!E?<B/OE![!;2D=/B/HEA./B<!.N<B!;C=Z<=F!

! J?=<BEH!NF2<=2HE;DE![!;2D=/B/HEA./B<!

! a=<E.!"aQ!3J#,DU!.NDEeD?<;U!#E!:H/AI<=;7!

!

)@*"6#@56A6#746A*!

#E.<AN/HEODB<-2=/?CADBZ!.CO/C=!/L!AN=/OELLDB!A<HH;!DB!E?=<BEH!O<?CHHE!

V1K!'(N=!C=DB<!-!./.EH!AE.<AN/HEODB<;U!]WJ!EB?!O<.EB<2N=DB<;!

)HE;OE!L=<<!O<.EB<2N=DB<;U!aYa;U!+dS5!#aMW\V!/=!),a!

c?1K!JB1D<.F!?D;/=?<=U!AE=ADB/D?!.CO/C=U!,.$"!TD.N?=ETEHU!HE:DH<!NF2<=.<B;D/BU!?=CZ!E:C;<!

$

L*:*+"A":4$

"F2<=.<B;D><!A=D;D;K!

! )N<B./HEODB<!'-6OZ!V]!!

! JH2NE!:H/AIE?<!TD.N!2N<B/1F:<BeEODB<!)$!/BA<!A/B.=/HH<?!

! aN<B!:<.E!:H/AIE?<!./!A/B.=/H!=<LH<1!.EANFAE=?DE!

$

G7?"5?*5*4@756-.-1A!

)a"!DBA=<E;<;!AEHADCO!E:;/=2.D/B!-!VBA=!#EHADCO!

)5"1":4*4-6:$

+/B<;U!d./B<;U!P=/EB;U!aN=/B<;![!2/HFC=DEU!);FANDA!/><=./B<;!!

dN/=.!^a!!

L*:*+"A":4$

dC=Z<=F!

a=<E.!NF2<=AEHAE<ODE!

V]!LHCD?;!3EDO!`$!n4**OHMN=7!

0M-!L=C;<OD?<!

+D;2N/;2N/BE.<;!

#EHAD./BDB!3;N/=.!HD><?7!

PHCA/A/=.DA/D?;!

b@":$46$45"*4$@7?"5#*3#*"A-*$

G!%!B/!.=<E.O<B.!

%-%56OO/HMS!.=<E.!DL!;FO2./OE.DA!

@!%56!.=<E.!

!

G7?6?*5*4@756-.-1A!

c<A=!)a"!AEC;<;!?<A=!AEHADCOU!VBA=!2N/;2N/=C;!H<><H;!

WC;AH<!A=EO2;U!.<.EBFU!.DBZHDBZ!LDBZ<=M./<;U!d<DeC=<;U!#N>/;.<I!;DZB!3LEADEH!B<=><7U!a=/C;;<EC!;DZB!3+)!ACLL7!

\1K!AEHADCOU!>D.EODB!c!

$

G7?6?-4D-4*5-1A$!

#EC;<;K!

45!WE;;!H<;D/B!-!)D.CD.E=F!.CO/C=;U!Q/B-2D.CD.E=F!.CO/C=;K!O<BDBZD/OE;U!:=EDB!.CO/C=;U!O<.;!

'5!+H<<?!32D.CD.E=F!E2/2H<1F7!

%5!"F2/.NEHEODA!?D;<E;<!

(5!V;ANE<ODE!EB?!DBLE=A.D/BK!dN<<NEBm;!;FB?=/O<!32/;.-2E=.CO7U!#]JU!dJ"!

65!VBLDH.=E.D><!2=/A<;;<;K!;E=A/D?/;D;U!ND;.D/AF./;D;!_U!NE<O/AN=/OE./;D;!!

g5!VBL<A.D/B;K!A<=<:=EH!E:;A<;;U!O<BDBZD.D;U!<BA<2NEHD.D;U!.C:<=ACH/;D;U!;F2NDHD;!!

95!VE.=/Z<BDAK!D==E?DE.D/BU!B<C=/;C=Z<=F!!

$

)5"1":4*4-6:$

c<LDAD<BAF!/LK!

! J#a"K!J?=<BEH!VB;CLLDAD<BAFh!ad"K!"F2/.NF=/D?D;Oh!P/BE?/.=/2DBK!/HDZ/O<B/==N/<EU!DBL<=.DHD.F$

! P"U!)=/HEA.DBK!DBE:DHD.F!./!HEA.E.<!2/;.2E=.CO![!OEF!:<!/BHF!;DZB!/L!dN<<NEB;$



!

"""#$%&'()#*+#,-! ! ! ! !!!!!10!

!

!!!!!!!!!!!

!
!

! Jc"K!cV!=E=<!$

Y<E.C=<;!?C<!./!CB?<=HFDBZ!AEC;<K!

d$SK!N<E?EAN<;!/=!>D;CEH!LD<H?!?<LDAD.;!!

SE=Z<!H<;D/B;!DB>/H>DBZ!.N<!NF2/.NEHEOC;K!2/HF?D2;DEU!dVJc"!!

!

G7?"54@756-.-1A!

)5-A*57$P=E><;!3./1DA!?DLLC;<!Z/D.=<7U!a/1DA!OCH.DB/?CHE=!Z/D.=<U!a/1DA!E?<B/OE$

9":45*3$)D.CD.E=F!E?<B/OE$

=@756-.-4-1$c<!^C<=>EDB;U!2/;.-2E=.COU!=E?DE.D/B$

!5D+/-:.D#".!SD.NDCOU!D/?DB<U!EOD/?E=/B<U!.NF=/1DB<!

2#46?-#$4@756-.$4-11D"$

L"4*14*4-#$4@756-.$4-11D"$

ad"!G*54h!DBA=!a%M(h!.NF=/D?!EC./E:m;h!B/=O/AN=/ODA!EBE<ODEU!DBA=!i+#U!ODH?!DBA=!#EU!?<A=!EH:U!DBA=!JdaMJS)!

!

=@756-.$1465A!

SDL<-.N=<E.<BDBZU!NF2<=O<.E:/HDA!;.E.<K!O/=.EHD.F!CB.=<E.<?!b*j!

cDEZB/;.DA!A=D.<=DEK!;C??<B!/B;<.!

L<><=!3@%9587!!

.EANFAE=?DE!-!DBA=!"\!/C.!/L!2=/2/=.D/B!34'*-'**7!!

#Qd!?D;.C=:EBA<!3EH.<=<?!S$#U!;<DeC=<;7!

##Y!3NDZN!/C.2C.7!

VBA=!a%U(h!?<A=!ad"h!R0U!,#PU!P=E><;!EC./EB.D:/?D<;U!.NF=/D?!`ddMQW!!

L*:*+"A":4$

J+#!3$'!E;!A/B;CO2.D/B!DBA=h!V]Y!TD.N!?<1.=/;<h!c##!L/=!E==NF.NODE;U!HDI<HF!=<;D;.EB.!./!?=CZ;7!

+H/AI!B<T!N/=O/B<!;FB.N<;D;!

2=/2FH.ND/C=EADH!3'**-g**OZ!2/!:?7MAE=:DOEe/H<!34*-(6OZ!2/!:?7!!!

D/?DB<!-!:H/AI!=<H<E;<!N/=O/B<;!3EL.<=!)a`7!

+H/AI!;F;.<ODA!<LL<A.;!

:<.E!:H/AI<=;K!2=/2=EB/H/H!!

!ZHCA/A/=.DA/D?;![!2=<><B.!A/B><=;D/B!a(-a%!

a=<E.!2=<AD2D.EB.![!;./2!O<?;U!;<2;D;MDBL<A.D/BU!.=ECOEM;C=Z<=FU!D/?DB<!A/B.=E;.U!;<DeC=<!

dC22/=.D><K!LHCD?!;.E.C;U!<H<A.=/HF.<;U!ZHCA/;<U!?<A=!L<><=!3B/.!E;2D=DB7U!A//HDBZ!

$.N<=;K!?DEHF;D;U!2HE;OE2N<=<;D;U!ANE=A/EH!NE<O/2<=LC;D/B!

cD;2/;D.D/BK!V#`!

c?1K!;<2;D;U!N<E.!;.=/I<U!OEHDZBEB.!NF2<=.N<=ODEU!QWdU!2NE</U!;FO2E.N/ODO<.DA!DBZ<;.D/B!

!

G7?64@756-.-1A!

)*-:3"11$#*D1"1$

"E;NDO/./;![!EC./DOOCB<U!AN=/BDA!34
%&
!T/=H?7!

c=CZ;!3EOD/?E=/B<U!HD.NDCOU!D/?DB<7!

)/;.-2E=.CO!.NF=/D?D.D;!

V/?DB<!?<LDAD<BAF!3%
#"
!T/=H?7!

VBLDH.=E.D><!3HFO2N/OEU!;E=A/D?U!a+U!EOFH/D?/;D;7!

V?D/2E.NDA!!

)*-:KD3$#*D1"1V$

dC:EAC.<!.NF=/D?D.D;![!?<!^C<=>EDB;!!

VBL<A.D/C;!!

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

VBA=!ad"U!?<A=!a%Ma(h!EBE<ODEU!.NF=/D?!EC./J:;!DB!"E;NDO/./;!!

\1K!a(![!.NF=/D?!N/=O/B<!0M-!D/?DB<5!aNF=/1DB<!96-46*OAZM?EF!3NEHL!?/;<!DB!<H?<=HF7!

!

L7S6"."A*$#6A*!

SDL<-.N=<E.<BDBZ!?<A/O2<B;E.D/B!TD.N!OCH.D-/=ZEB!DB>/H><O<B.!-!6*j!O/=.EHD.F!

dEO<!.=DZZ<=;!E;!.NF=/D?!;./=O!

c<A=!S$#U!?<A=!aU!;<DeC=<;U!?<A=!\\U!?<A=!+)U!?<A=!"\U!NF2/PU!NF2/QEU!2E=EHF.DA!DH<C;U!O<ZEA/H/BU!=<.<B.D/BU!EBIH<!/<?<OEU!##YU!

N/E=;<B<;;U!ZH/..DA!/<?<OEU!H/T!>/H.EZ<!,#P!3H/BZ!^aAU!LHE.MDB><=.<?!a!TE><;7!

$

$

$



!

"""#$%&'()#*+#,-! ! ! ! !!!!!11!

!

!!!!!!!!!!!

!
$

L*:*+"A":4!

J+#![!>/HCO<!=<2HEA<O<B.U!A/==<A.!<H<A.=/HF.<;U!>E;/2=<;;/=;U!TE=ODBZ!

a=<E.!AEC;<h!V#`!

c<LDBD.D><!AE=<K!a%!'6-6*OAZ!V]!:/HC;!-!4*-'*OAZ!aVc!

!!!!!!!!!!!!!!!!!!!!! /=!a(!%**-6**OAZ!V]!:/HC;!-!6*OAZ!V]M?EF!

!!!!!!!!!! ! "F?=/A/=.D;/B<!4**OZ!^Vch!E;!DO2ED=<?!ZHCA/A/=.DA/D?!=<;2/B;<!./!;.=<;;!

!

!-*T"4-#$W"46*#-.61-1!

QE!!!!!!!!!!!!!!!!!!!!!!!!!! A/==<A.!L/=!ZHCK!QE!0!33PHC![!6567!M!%7!!!!!!!! E><=EZ<!QE!?<LDAD.!6-4*OO/HMIZ!!!!!!!!

R!!!!!!!!!!!!!!!!!!!!!!!!!!!!! A/==<A.!L/=!2"K!?<A=!2"!*54!&!DBA=!R!*56!!!! E><=EZ<!R!?<LDAD.!%-6OO/HMIZ!

$;O/HEHD.F!!!!!!!!!!! /;OK!3'!1!QE7!0!PHC!0!`=$$$$$$$$$$$$$$$$$$$$$$$! DBA=<E;<?!

$

L*:*+"A":4$

JDO!?<A=!+dS!:F!B/!O/=<!.NEB!6MN=U!?<A=!/;O!:F!4-'MN=h!<B?2/DB.K!I<./B<;!AH<E=<?U!B/=OEH!JP!

$

_3D-.1$

RD?;!4*-'*OHMIZ!./!;.E=.!!!=<2HEA<!?<LDAD.!/><=!(8N=;!!!!!

TN<B!+dS!G46!ANEBZ<!./!c(d!

23"#456374"1V$

Q$!VQd`SVQ!CB.DH!R0!AN<AI<?!

VL!R!G%5%!ZD><!(*OO/H!R#H!EB?!B/!DB;CHDB!CB.DH!@%56!

VL!R!@65*!ZD><!DB;CHDB!EB?!QdU!B/!R#H!

J??!'*-%*OO/H!R!./!4S!;EHDB<!DB!'
!"
!N/C=!EB?!/BA<!`$!<;.E:HD;N<?!EB?!R!G6!!!!!!!!!

$

E:1D3-:V$

d.E=.!4N=!EL.<=!DBD.DEH!LHCD?;U!/BHF!DL!R@%5(!!!!!!

*54!DCMIZMN=!3OE1!gDCMN=7!-!?<A=!./!*5*6!DCMIZMN=!TN<B!+dS!G4'!EB?!EAD?/;D;!DO2=/>DBZ!

!

a=<E.!A/O2HDAE.D/B;!3Q+WU!QPa!DL!DH<C;U!A/B;D?<=!N<2E=DB![!=D;I!]a,7!

a=<E.!2=<AD2D.EB.;!

"#$%K!DL!2"G9U!"#$%G6U!HDL<-.N=<E.<BDBZ!NF2<=RU!A/OEU!NE<O/?FBEODA!A/O2=/OD;<!CB=<;2/B;D><!./!LHCD?;!

,B?2/DB.K!2"!@954U!"#$%!@4*!

J?OD.!V#`!DLK!VB!ANDH?=<BK!G'F=;U!2"!G954U!EH.<=<?!S$#U!B<<?!E=.<=DEH!HDB<U!;<><=<!NF2<=/;O/HE=!?<NF?=E.D/B!

9"5"T5*3$6"."A*$

*56-4ZMIZ!OEBBD./H!/=!%OHMIZ!%j!;EHDB<!/><=!%*ODB;!

PD><!NEHL!OEDB.<BEBA<!LHCD?;h!E?OD.!)V#`h!B<C=/;C=Z!=<>D<Th!#ah!NF2<=><B.DHE.<!DL!,aa!

!

!W,$I1$GG>R!

!W,$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ GG>R$

+dS!@4(!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! +dS!@%%!

2"!G95%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! 2"!@95%!

"#$%!G46!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! "#$%!@46!

R<./B<;!000!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! R<./B<;!-M0!

$;O/HEHD.F!>E=D<;!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! $;O/HEHD.F!@%'*-%6*!

JP!@4'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! JP!G4'!

!

"'*!?<LDAD.!6-4*S!34*jU!4**OHMIZ7!!!!!!!!!!!!!!!! "'*!?<LDAD.!8-4'S!3'*-'6j7!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! \<;C;!TD.N!Q!;EHDB<!!!!

!

*54DCMIZMN=!DB;CHDB!3OE1!gCMN=7!!!!!!!!!!!!!!!!!!!!!!!! *5*6DCMIZMN=!DB;CHDB!3OE1!%!CMN=7!

JDO!+dS!b-4(! ! ! ! JDO!+dS!4(-48!

`;<!Q!;EHDB<!CBH<;;!QE!@46*!!! ! `;<!*5(6j!;EHDB<!EL.<=!:/HC;<;!/><=!!

\<2HEA<!/><=!(8N=;!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! \<2HEA<!/><=!(8-9'N=;!

#<=<:=EH!/<?<OE!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! #<=<:=EH!/<?<OE!CBA/OO/B!

W/=.EHD.F!6-46j!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! W/=.EHD.F!46-(6j!

!

!

$



!

"""#$%&'()#*+#,-! ! ! ! !!!!!12!

!

!!!!!!!!!!!

!
$

G7?"5+37#*"A-#$G7?"561A63*5$R4*4"$

L*:*+"A":4!

QC=;<!N<E?!C2U!Q+WU!QPa!3DL!DH<C;7U!N<2E=DB!DO2/=.EB.U!.=<E.!CB?<=HFDBZ!AEC;<!

V]YK!J?CH.;K!Q!;EHDB<!:/HC;!CB.DH!NE<O/?FBEODAEHHF!;.E:H<!!

!!!!!C;<!*5(6j!;EHDB<!./!=<2HEA<!/><=!;EO<!2<=D/?!E;!/B;<.!

$$$$$VL!A/==<A.<?!QE!H/T!!!C;<!Q!;EHDB<!

!!!!!iN<B!+dS!G46!!!C;<!*5(6j!;EHDB<!0!6j!?<1!

!!!!!R!=<2HEA<O<B.!;DODHE=!./!cRJh!VB;CHDB!*5*6`MIZMN=!

)56+:61-1!

#/O2HDAE.D/B;K!c]aM),U!J\cdU!AE=?D/Z<BDA!;N/AIU!cV#U!W$YU!=NE:?/MJ\YU!A<=<:=EH!/<?<OE!

!

G7?6+37#*"A-*!
9*D1"1!

cDE:<.<;!.=<E.O<B.!3DB;CHDBM;CHL/BFC=<E;7! ! ! �!

JHA/N/H!DB./1DAE.D/B!3?<A=!ZHCA/B</Z<B<;D;7! ! ! �!!!O/;.!A/OO/B!DB!,c!

d<2;D;! 3?<A=!ZHCA/B</Z<B<;D;!0!DBA=!=<;2/B;<!./!DB;CHDB7! �!

SD><=!?D;<E;<!

d.E=>E.D/B!

a/1DA!DBZ<;.D/B;!

R7A?46A1!

#QdK!EH.<=<?!P#dU!H<.NE=ZFU!A/BLC;D/BU!EZD.E.D/BU!A/OE!

Jc\,Q,\PV#K!EB1D<.FU!QM]U!2EH2D.E.D/B;U!;T<E.DBZU!.=<O/=!

=5"*4A":4!

45!D>!?<1.=/;<K!4ZMIZ!36*OH!/L!6*j!&!6**OZMOH!&!'6Z7U!ANEBZ<!./!DBLC;D/B!4*j!

'5!/=EH!=<2HEA<O<B.K!A/O2H<1!#"$;!

%5!PHCAEZ/BK!4OZ!DO!/=!D>!3TDHH!B/.!T/=I!DL!?<2H<.<?!ZHFA/Z<B![!EHA/N/HDA;U!<H?<=HF7!!

(5!$A.=</.D?<K!L/=!;CHL/BFHC=<E!$c!EB?!=<AC==<B.!H/T!+dS!

65!aNDEODB<!!

g5!"F?=/A/=.D;/B<![!A/B;D?<=!DB!=<L=EA./=F!NF2/ZHFAE<ODE!!

$

=@-*A-:"$."K-#-":#7$\a-4*A-:$0']!

#N=/BDA!,.$"!32//=!?D<.E=F!DB.EI<7!

,1.=<O<!?D<.;!

cDEHF;D;!

)//=!BC.=D.D/B!

i<=BDAI<m;!<BA<2NEH/2E.NF!3JWdU!E.E1DEU!/ACHE=!?F;LCBA.D/B!<Z!BF;.EZOC;7!

! \1K!.NDEODB<!6**OZ!D>M?EF!

R/=;EI/LL;!2;FAN/;D;!3daWSU!CBETE=<!/L!A/B?D.D/BU!D==<><=;D:H<7!

"DZN!/C.2C.!AE=?DEA!LEDHC=<!3i<.!:<=D:<=D7!

! #N=/BDA!.NDEODB<!?<LDAD<BAF!!

$

<-*#-:$."K-#-":#7$\a-4*A-:$0B]!

)<HHEZ=E!

cC<!./!HEAI!DB!?D<.!/=!AE=ADB/D?!;FB?=/O<!

VB!Z=<<B!H<ELF!><Z<;U!LD;NU!Z=EDB;!

(cm;K!?DE==N/<EU!?<=OE.D.D;U!?<O<B.DEU!?<E.N!

!

96T*3*A-:$."K-#-":#7$\a-4*A-:$0'%]!

JBDOEH!2=/?CA.;!/BHF5!d./=<?!DB!HD><=![!.EI<;!F<E=;!./!=CB!/C.!

WC;.!:<!E:H<!./!E:;/=:!L=/O!ZC.!

#EC;<;K!!

c<A=!PV!E:;/=2.D/B!3#=/NB;7!

c<A=!DB.EI<!3><ZEBU!,.$"U!<H?<=HF7!

P<B<.DA!

W<?;!3))V;7!

#HDBDAEH!OEBDL<;.E.D/B;K!

W<ZEH/:HE;.DA!EBE<ODE!

Q<C=/!;FO2./O;K!?<OF<HDBE.D/BU!2E=E<;.N<;DEU!E.E1DEU!AH/BC;U!2E=E2H<ZDE!

!
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!

);FANK!O<O/=F!H/;;U!?<2=<;;D/BU!2;FAN/;D;!

V1K!/>EH!OEA=/AF.DA!\+#;U!NF2<=;<ZO<B.<?!B<C.=/2NDH;U!OEF!?<><H/2!DB./!2EBAF./2E<BDE!

S/T!+4'U!JB.D:/?D<;!./!DB.=DB;DA!LEA./=!32<=BDAD/C;!EBE<ODE7!

\1K!2E=<B.<=EH!+4'!3DO!/=!;A7![!?EDHF!4M6'!.N<B!T<<IHF!L/=!E!O/B.N!.N<B!O/B.NHF!L/=<><=!0DBA=!?D<.!!

!

_63-#$*#-.$."K-#-":#7!

JBDOEH!2=/?CA.;U!Z=<<B!H<ELF!><Z<;U!L/=.DLD<?!L//?;!

#EC;<;K!2//=!BC.=D.D/BU!,.$"U!<H?<=HFU!DBLEB.;!/B!Z/E.;!ODHIU!?=CZ;!32N<BF./DB7!

#HDBDAEH!OEBDL<;.E.D/B;K!;DODHE=!./!+4'!:C.!Q$!Q,`\$!;15!$AAC=;!LE;.<=!.NEB!+4'!3O/B.N;7!

d1!OEDBHF!?C<!./!EBE<ODE!

V1K!/>EH!OEA=/AF.DA!\+#;U!NF2<=;<ZO<B.<?!B<C.=/2NDH;U!?<A=!;<=CO!L/HE.<!

\1K!/=EH!L/HDA!EAD?!0!?D<.!ANEBZ<;!

!

a-4*A-:$!$."K-#-":#7!

YEADHD.E.<;!AEHADCO!E:;/=2.D/B!L=/O!ZC.!

#HDBDAEH!OEBDL<;.E.D/B;K!RD?;![!\DAI<.;U!;.CB.<?!Z=/T.N5!J?CH.;![!/;.</OEHEADE!3:/B<MOC;AH<!2EDB7!

\1K!2/!]D.!cU!;CBHDZN.U!:=EA<;M;C=Z<=F!

!

a-4*A-:$9$."K-#-":#7!

dAC=>F!

#HDBDAEH!OEBDL<;.E.D/B;K!=/CZNMNE<O/==NEZDA!;IDBU!ZCO!?D;<E;<U!2//=!T/CB?!N<EHDBZ!

! !
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!
@')-'23135/*'7$*;7"3135/*+,--'./*

$

$

,:*"A-*$

03"".-:+V$.=ECOE.DAU!B/B-.=ECOE.DAh!EAC.<!/=!AN=/BDA!

!"#5$?56.D#4-6:V$O<ZEH/:HE;.DAU!+4'ML/HE.<!?<LU!E2HE;.DAU!OF<H/?F;2HE;DEU!OE==/T!?D;<E;<U!#\Y!

E:#5$."145D#4-6:$3NE<O/HF.DA7K!A/BZ<BD.EHU!;2N<=/AF./;D;U!<HD2./AF./;D;U!Pgc)!?<LU!;DAIH<!A<HHU!EAfCD=<?!EC./DOOCB<U!WJ"JU!

O<ANEBDAEH!.=ECOEU!DBL<A.D/B;U!)Q"!

!

LE9C>9f=E9$,:*"A-*$

L9a$kM&!

C!b!&!=<?!A<HH!?D;.=D:C.D/B!TD?.NU!O<E;C=<!/L!?<Z=<<!>E=DE.D/B!DB!A<HH!;De<U!B/=OEH!G46j!

!

'[$_"$."K!

#EC;<;K!PV!M!P`!:H//?!H/;;h!WEHE:;/=2.D/BU!)=<ZBEBAFh!cD<.E=F!

VBA=K!aV+#U!.=EB;L<==DBU!\ci!

c<A=K!Y<==D.DBU!Y<U!"A.!!

%[$=@*3*11*"A-*!

VBA=K!=<.DA;U!<=F.N=/:HE;.;!3NE<O/HF;D;7h!":Y!

Q/=OEHK!\+#U!\ci!

c<A=K!W#"U!":!

)/DIDH/AF./;D;U!EBD;/AF./;D;U!BCAH<E.<?!\+#m;U!:E;/2NDHDA!;.D22HDBZU!.E=Z<.!A<HH;!

B[$R-."56T3*14-#!

#EC;<K!"<=<?D.E=FU!S<E?!2/D;/BDBZ!

VBA=K!\ci!

Q/=OEHK!Y<!:DB?DBZ!AE2EAD.FU!L<==D.DB!

dD?<=/:HE;.;!DB!+W!

([$LD34-?3"$A7"36A*!

VBA=K!ZH/:CHDB;!

8[$,>9!!

#EC;<;K!"F2/.NF=/D?D;Oh!>D.!#!?<L!

Q/=OEHK!L<==D.DBU!\ci!

c<A=K!\+#!!

!

L,9C>9f9=E9$,:*"A-*$

L9a$^'&&!

W<ZEH/:HE;.DA!3+4'ML/HE.<!?<LDAD<BAF7!-!NDZN!\ci!

/=!B/B-O<ZEH/:HE;.DA!3EHA/N/HMHD><=!?D;<E;<MNF2/.NF=/D?D;OM2=<ZBEBAF7!-!B/=OEH!\ci!

!

'[!a-4$0'%$."K!

c<A=!DB.EI<!3><ZEB7!/=!?<A=!E:;/=2.D/B!32<=BDAD/C;!EBE<ODEU!;./OEAN!=<;<A.D/BU!))VU!ZDE=?DE7!

#/O2HDAE.D/B;K!2<=D2N<=EH!B<C=/2E.NFU!dJ#cU!?<O<B.DEU!2;FAN/;D;!

VY!E:m;h!"F2<=;<ZO<B.<?!B<C.=/2NDH;h!d.D22HDBZ!/L!=<?!A<HH;h!"/T<HH!r/HHF!:/?D<;h!dANDHHDBZ!.<;.!!

%[$_63*4"$."K!

45!?<A=!DB.EI<!

'5!?<A=!E:;/=2.D/B!-!A/<HDEA;!

%5!DBA=!?<OEB?!-!EHA/N/HD;OU!2=<ZBEBAFMHEA.E.D/BU!?DEHF;D;!

(5!?=CZ;!-!;CHLE;EHEeDB<U!O<.N/.=<1E.<U!2N<BF./DBU!O<.L/=ODB! !

B[$>4@"5!

JHA/N/HD;Oh!AN=/BDA!HD><=!?D;<E;<h!NF2/.NF=/D?D;Oh!A/BZ<BD.EH!AFEB/.DA!N<E=.!?D;<E;<h!OF<H/?F;2HE;.DA!

$

<>CL>9f=E9$,:*"A-*$

L9a$M&/'&&!

$

'[$,#D4"$T366.$3611$

%[$G*"A6371-1$

#EC;<;K!!

! ,HHD2./AF./;D;!

! d2N<=/AF./;D;!-!d2N<=/AF.<;U!#//O:;!B<ZE.D><!

! !
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!

Pg)c!?<L!

! )R!?<L!

! dDAIH<!A<HH!

! ! ":d!-!NE<O/HF;D;!0!EA.D>E.D/B!/L!.N=/O:/;D;!

! ! a=DZZ<=;K!NF2/1DEU!EAD?/;D;U!'U%Uc)PU!>E;ACHE=!;.E;D;U!DBL<A.D/BU!?<NF?=E.D/BU!EH.D.C?<U!A/H?!

! ! ]E;//AAHC;D><!A=D;<;U!"E<OE./H/ZDA!A=D;<;U!J2HE;.DA!A=D;<;!-!22.<?!:F!2E=>/>D=C;!+4b!!

! ! dDAIH<!A<HH;h!"/T<HH!r/HHF!:/?D<;!

! ! \1!#=D;<;K!NF?=E.D/BU!$'U!EBEHZ<;DEU!EB.D:D/.DA;!L/=!DBL<A.D/BU!.=EB;LC;D/BU!.=<E.!CB?<=HFDBZ!

! JAfCD=<?!EC./DOOCB<!A/H?!/=!TE=O!NE<O/HF.DA!EBE<ODE!3<1.=E>E;ACHE=!NE<O/HF;D;7!

! WDA=/EBZD/2E.NDA!NE<O/HF.DA!EBE<ODE!3DB.=E>E;ACHE=!NE<O/HF;D;7!

! ! cV#U!aa)U!"`dU!2=/;.N<.DA!N<E=.!>EH><;U!OEHDZBEB.!"aQU!2=<-<AHEO2;DEU!i<Z<B<=m;U!;BEI<!:D.<!

! ! V==<ZCHE=HF!L=EZO<B.<?!\+#m;U!"<HO<.!A<HH;U!;AND;./AF.<;!

! \+#!O<ANEBDAEH!.=ECOE!3DB.=E>E;ACHE=!NE<O/HF;D;!<Z!>EH><;7!

! VBL<A.D/B;K!#W]U!A/1;EAID<U!,+]U!NE<O/2NDHC;U!N<=2<;!;DO2H<1U!"V]U!OEHE=DEU!O<E;H<;U!OFA/2HE;OE!

! c=CZ;K!EB.DOEHE=DEH;U!E=;<BDAU!:D.<;U!A/22<=U!H<E?U!SJU!BD.=E.<;U!;CHL/BEOD?<;U!A<L.=DE1/B<!

! "E<O/HF.DA!?D;<E;<!/L!.N<!B<T:/=B!

d1K!;2H<B/O<ZEHFU!XECB?DA<U!ZEHH;./B<;!

"E<O/HF;D;!.=DE?K!?<A=!NE2./ZH/:DB;U!DBA=!Sc"U!DBA=!CBA/BX!:DHD!

! JH;/K!DBA=!=<.DA;U!VBA=!C=/:DHDB/Z<BU!LE<AEH!;.<=A/:DHDB/Z<BU!"<DBe!:/?D<;!

B[$C":*3$K*-3D5"$

$ Q/=OEH!=<.DA;!EB?!\ci!

([$9@56:-#$.-1"*1"$

! Q/=OEH!=<.DA;!EB?!\cih!VBA=K!L<==D.DBh$c<A=K!Y<U!.=EB;L<==DBU!aV+#!

8[$L-S".$\-56:$X$0'%$."K]$

F[$,?3*14-#$*:*"A-*!

! c<A=!=<.DA;U!i+#U!2H.h!"F2/A<HHCHE=!+W!

$

0366.$)56.D#41$

9576?5"#-?-4*4"$

YEA./=!8U!YEA./=!4%U!>iYU!LD:=DB/Z<B!3B/!LEA./=!b7!

c/;<!*54`MIZ!

VB?DAE.D/BK!LD:=DB/Z<B!?<LDAD<BAF!3G4ZMS7U!)HC;K!:H<<?DBZU!DB>E;D><!2=/A<?C=<U!.=ECOEU!cV#!

_5"1@$_56c":$)3*1A*$

#/B.EDB;!JSS!A/EZCHE.D/B!LEA./=;!0!LD:=DB/Z<B!

c/;<!4*-46OHMIZ!

VB?DAE.D/B;K!aa)U!TE=LE=DB!=<><=;EHU!HD><=!LEDHC=<U!cV#U!OE;;D><!.=EB;LC;D/B!

)3*4"3"41$

4`!DBA=!2H.!:F!6!

VB?DAE.D/B;K!:H<<?DBZU!OE;;D><!.=EB;LC;D/BU!;C=Z<=F!DL!2H.!G6*U!:/B<!OE==/T!LEDHC=<!DL!2H.!G4*!

)564@56AT-:"S$

4!>DEH!&!6**!CBD.;!<EAN!/L!LEA./=;!VVU!V_U!_!3B/!97!!

VQ\!=<><=;EH!TD.NDB!46ODB;!

b*5K*5-:$5"I"51*3$

45!d./2!TE=LE=DB!

'5!]D.!R!6-4*OZ!D>!

%5!)=/.N=/O:DB<1!'6-6*!V`MIZ!

(5!YY)!46*-%**OH!

,B?!2/DB.K!VQ\!G65*!EB?!:H<<?DBZ!;./2;!

VQ\!G65*!! /OD.!B<1.!?/;<!

VQ\!65*-b5*!! B/!:H<<?DBZK!A<E;<!TE=LE=DBU!?EDHF!VQ\!

! ! B/!:H<<?DBZ!:C.!NDZN!=D;IK!]D.!R!4OZ!2/U!gM'(!VQ\!

VQ\!@b5*!! B/!:H<<?DBZK!]D.!R!'56OZ!2/!

! ! B/!:H<<?DBZ!:C.!NDZN!=D;IK!]D.!R!4OZ!D>U!A/B;D?<=!)a_MYY)!

$

96*+$)56T3"A1$

J)aa!)=/H/BZ<?K!N<2E=DBh!NE<O/2NDHDEh!HC2C;!EB.DA/EZCHEB.h!>ic!

VQ\!)=/H/BZ<?K!TE=LE=DBh!HD><=!?D;<E;<h!OEHE:;/=2.D/Bh!LEA./=!]VV!?<Lh!J)S!

J)aa!0!VQ\!)=/H/BZ<?K!;<><=<!HD><=!?D;<E;<h!cV#h!LEA./=!_!M!]!?<Lh!NE<O/==NEZDA!?D;<E;<!/L!B<T:/=B!

!
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+H<<?DBZ!.DO<!)=/H/BZ<?K!LEDH<?!2H.!LCBA.D/B!3<Z5!J;2D=DBU!QdJVc;U!C=E<ODE7!

G*"A655@*+-#$.-1"*1"$6K$:"ZT65:$

]D.!R!?<L![!OE.<=BEH!O<?DAE.D/B;!3EB.DA/B>CH;EB.;U!=DLEO2DADBU!D;/BDEeD?U!TE=LE=DB7!

G*"A6?@-3-*$,!!

YEA./=!]VVV!?<L!-$H/BZ!J)aah!B/=OEH!)a!EB?!.N=/O:DB!AH/..DBZ!.DO<$

G'6j!ODH?U!Ggj!O/?U!G4j!;<><=<![!;2/B.EB</C;!X.!0!OC;AH<!:H<<?DBZh!_d!:H<<?DBZ!EL.<=!ODB/=!.=ECOE!

\V#,!EB?!;2HDB.h!ccJ])h!OEF!B<<?!;C=ZDAEH!?<A/O2=<;;D/B!

]VVV!=<2HEA<O<B.!-!#Qd!NE<O!396DC7U!/.N<=!:H<<?;!36*DC7!

ccJ])K!DL!ODH?!:H<<?DBZ!EB?!H<><H!@6jh!*5%OAZMIZ!/><=!%*ODB;!

Ib!$

aF2<!V![!VVV!3VVV!O/;.!;<><=<7$!!!!

)/;.-2=/A<?C=<!:H<<?DBZ!

S/BZ!J)aah!B/=OEH!)ah!H/BZ!:H<<?DBZ!.DO<!

ccJ])h!A=F/h!>iY!A/BA<B.=E.<h!.=EB<1EODA!EAD?!!
!E9$

JAfCD=<?!;FB?=/O<!/L!?DLLC;<!DBE22=/2=DE.<!DB.=E>E;ACHE=!A/EZCHE.D/B!TD.N!;<A/B?E=F!LD:=DB/HF;D;!

-!J\YU!J\cdU!JSYU!EH.<=<?!S$#U!##YU!:H<<?DBZ!

G<2E.DA!LEDHC=<!

>:;.<.=DA!3JOBD/.DA!LHCD?!<O:/HD;OU!<AHEO2;DEU!2HEA<B.EH!E:=C2.D/BU!;<2.DA!E:/=.D/B7!

==ECOE!3A=C;NU!:C=B;U!=NE:?/U!LE.!<O:/HD;OU!NF2<=MNF2/.N<=ODE7!

LEHDZBEBAF!!

EOOCB<!3a=EB;LC;D/B!=<EA.D/BU!EBE2NFHE1D;U!.=EB;2HEB.!=<X<A.D/B7!

R<2;D;!3O<BDBZ/A/AAEHU!2B<CO/A/AAEHU!2EBA=<E.D.D;7!

RN/AI!3+H//?!H/;;7!EB?!;BEI<!:D.<!

VBA=K!Yc)U!c!?DO<=U!Sc"U!)aU!J)aaU!)\!

c<A=K!2HE.<H<.;U!EB.D.N=/O:DBU!2=/.<DB!#U!LD:=DB/Z<BU!#Ym;U!":!3NE<O/HF;D;7!

L*:*+"A":4$

J+#U!a=<E.!AEC;<h!;C22/=.D><!AE=<!

a=EB;LC;D/BK!!! \+#U!YY)U!)H.!3DL!G6*!0!:H<<?DBZU!/=!G4*-'*7U!#=F/!3DL!LD:!G4**7!

)=/.<DB!#K!DB!;<><=<!;<2;D;h!YEA./=!]VVEK!:C.!=D;I!/L!AH/.;!

"<2E=DBK!DL!/=ZEB!;C=>D>EH!.N=<E.<B<?!:F!.N=/O:C;h!C;<!H/T!?/;<!VQY!

$

L*11-I"$=5*:1KD1-6:!

@6*j!2E.D<B.m;!:H//?!>/H!E.!/BA<!!!!!/=$$$$4**j!2E.D<B.m;!:H//?!>/H!/><=!'(N=;!3E22=/1!8!CBD.;7!

)\+#K!$!B<Z!;.E.!

YY)K!ZD><!4K4!TD.N!)\+#h!EDO!VQ\!EB?!J)aa!G4561!B/=OEH!

)H.K!ZD><!4K6!TD.N!)\+#h!EDO!2H.!@96!

)\+#!!K!YY)!!K!!2H.! !!6!!!!!K!!!!6!!!K!!4-'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

VB!ID?;K!46OHMIZ!YY)h!4*OHMIZ!)\+#!

!

<"D456?":-#$1"?1-1!

P0><K!A/EZCHE;<-B<Z!;.E2NU!;.E2N!EC=<C;U!;.=<2U!<B.<=/A/AAD!!

P-><K!);<C?/O/BE;U!,5#/HDU!RH<:;D<HHE!YCBZDU!>D=C;<;!!

#/OO/BHF!DB?T<HHDBZ!HDB<!DBL<A.D/B;U!=<;2D=E./=F!/=!C=/H/ZDAEH!;<2;D;5!

L*:*+"A":4$$

\<><=;<!:E==D<=!BC=;DBZ!

\<;C;AD.E.<!DL!NF2/>/HE<ODA!/=!;<2.DA!;N/AI!!

YCHH!ND;./=F!EB?!<1EODBE.D/B!

d<B?!ACH.C=<;!

JB.D:D/.DA;!-!:=/E?!;2<A.=CO!.Ee/ADB!(56N!fgN!V]!0!Z<B.EODADB!6OZMIZ!V]!3�!>EBA/OFADB!DL!;N/AI<?MW\dJ7!

cDEZB/;<!CB?<=HFDBZ!AEC;<!L/=!.N<!B<C.=/2<BDE!EB?!.=<E.!DL!2/;;D:H<!

a=<E.!A/O2HDAE.D/B;!<5Z5!cV#U!/=ZEB!LEDHC=<!

#/B;D?<=!P-#dY!./!�JQ#!DB!;<><=<!AE;<;5!

!

$

$

$

$
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)3*4"3"4$)56T3"A1!
=@56AT6#746?":-*$

4*-%*!&!2<.<ANDE<U!G4*!&!OE=I<?!DBA=!=D;I!:H<<?DBZ!<;2!V#"!

!

!

45!);<C?/M;2C=D/C;!-!AH/..DBZMAHCO2DBZ!DB!.C:<!

'5!c<A=!)H.!2=/?CA.D/BK!OE==/T!DBLDH.=E.<U!>D=EHU!?=CZ;!3N<2E=DBU!;CHLC=U!EHA/N/H7U!=E?DE.D/BU!+4'ML/HE.<!?<L!

%5!VBA=!)H.!?<;.=CA.D/BK!Va)U!aa)U!"`dU!cV#U!>D=EHU!?=CZ;!3N<2E=DB7!

(5!)H.!H/;;K!NE<O/==NEZ<U!NE<O/?DEHF;D;U!,#W$U!>EH><;!

65!d2H<BDA!;<fC<;.=E.D/BK!;DAIH<!A<HHU!AD==N/;D;!

g5!c<A=!)H.!LCBA.D/BK!C=E<ODEU!HD><=!?D;<E;<U!cV#U!>icU!EB.D2H.!J:;U!OF<H/2=/HDL<=E.D><!3H<CIE<ODE7!

95!cDHC.D/BEHK!OE;;D><!.=EB;LC;D/B!

85!)=<ZBEBAF!

\1K!2H.;!/BHF!L/=!DBA=!A/B;CO2.D/B!DL!2/.<B.DEH!HDL<!.N=<E.<BDBZ!:H<<?DBZ!M!2H.!G6U!EDO!'*-6*!3g*-4**!DL!$a7!

!

9*D1"1$6K$)D5?D5*$

)HE.<H<.!?<L<A.;!3cV#U!WJ"JU!"`dMaa)U!Va)U!",SS)U!E;2D=DBMQdJVc;7!

#/EZC/2E.ND<;!3A/BZ<BD.EH!-!>icU!NE<O/2NDHDEU!NE<O!?D;<E;<!B<T:/=B!$\!EAfCD=<?!-!HD><=!LEDHC=<U!?=CZ;7!

c=CZ;!3TE=LE=DBU!EB.DA/EZCHEB.;U!EB.D2HE.<H<.;7!

]E;ACHD.D;!3;<2.DA!/=!DOOCB<!-!"d)7!

9*D1"1$6K$)"4"#@-*"$

aN=/O:/AF./2<BDE!-!2HE.<H<.!?F;LCBA.D/B!3A/BZ<BD.EHU!OF<H/2=/HDL<=E.D><U!LE.!<O:/HD;OU!E;2D=DBMQdJVc;7!

dOEHH!><;;<H!?D;<E;<!-!DBL<A.D/B!3d+,U!>E;ACHD.D;U!O<BDBZ/A/AAEHU!O<E;H<;7h!?=CZ;!3;.<=/D?;7h!;AC=>Fh!#C;NDBZ;!;FB?=/O<h!2/HFE=.<=D.D;!

B/?/;Eh!"d)!

$

9*D1"1$6K$2##@7A61"1$

aN=/O:/AF./2<BDE!

#/EZCHE.D/B!?D;/=?<=;-!]D.!R!?<LDAD<BAFMEB.D-A/EZCHEB.;h!HD><=!?D;<E;<h!"E<O/2NDHDEh!>ich!cV#!
$

=@56AT6?@-3-*!
J)#!=<;D;.EBA<!3LEA./=!]!S<D?<B7U!)=/.N=/O:DB!Z<B<!OC.E.D/BU!)=/.<DB!#!EB?!d!?<LU!Ja!VVV!?<LU!J)S!;FB?=/O<!

$

=@56AT64-#$L-#56*:+-6?*4@-"1$

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

23!! "#$%! &'! &'!

33!! "#$%! (#)! &'!

'45! "#$%! (#)! (#)!

!

E=)$

#%L8.'(3)!#80+J.??8*()!M++3!-'+5*+,.,!

)C=2C=E!/=!2<.<ANDE<U!OCA/;EH!:H<<?DBZ!-!<1EO!/.N<=TD;<!B/=OEH!3B/!HFO2NE?<B/2E.NFU!/=ZEB/O<ZEHF7!

Q/=OEH!:/B<!OE==/T!

Q/!/.N<=!D?<B.DLDE:H<!AEC;<!L/=!�!)Sa;!

i<HH!6!F=!/H?U!2/;.!>D=EH!dC??<B!/B;<.!2<.<ANDE<!EB?!2C=2C=E!<;2!/B!H<Z;U!<2D;.E1D;U!O<B/==NEZDE!DL!2H.!G'*!

#N=/BDA!L/=O!DB!E?CH.;!-!\1K!;2H<B<A./OF!

\1K!E>/D?!EB.D2HE.<H<.;U!ODBDOD;<!:H<<?DBZ!3EA.D>D.F7U!.=EB;LC;<!DL!2H.!G4*!/=!2H.!G'*!0!:H<<?DBZU!2=<?!4OZMIZ!

!

==)$

N+*J.??8*()!O++'!-'+5*+,.,)!N(8'+!PF!

)HE.<H<.!EZZ=<ZE.D/B!-!NE<O/HF;D;!0!2HE.<H<.!A/B;CO2.D/BMODA=/>E;ACHE=!/AAHC;D/B!

%*-(*!F<E=;U!.=DZZ<=<?!:F!2=<ZBEBAFh!DBL<A.D/B!3,!A/HDU!dNDZ<HHE7U!?=CZ;!3$#)U!AH/2D?/Z=<H7U!#EU!AN<O/!

$

$

$



!

"""#$%&'()#*+#,-! ! ! ! !!!!!2.!

!

!!!!!!!!!!!

!
$

_<><=!!

,BE<ODE!3NE<O/HF.DAh!#//O:m;!B<ZE.D><h!;<><=<HF!L=EZO<B.<?!\+#h7!

=N=/O:/AF./2<BDE!!

C<BEH!LEDHC=<!!

<<C=/!d1!!

JBE<ODEU!)H.!G6*U!;AND;./AF.<;h!"E<O/HF;D;!-!DBA=!Sc"M:DHD=C:DBM=<.DA;U!?<A=!NE2./ZH/:DBh!#//O:;!B<ZE.D><!!

#/EZ;![!B/=OEH5!`=DB<!-!\+#U!=<?!A<HH!AE;.;U!2=/.<DBC=DE!

\1K!dC22/=.D><!-!D>!LHCD?;U!=<;2!;C22/=.U!\+#!L/=!;<><=<!EBE<ODEh!YY)h!2HE;OE!<1ANEBZ<U!2=<?U!;2H<B<A./OF!

!

GQR$

Q.%'+&*5.+-&0=.%)!D(*&$!PF)!M++3!-'+5*+,.,!

R,-(%0'8?!+S!;;O)!/80!?+'(!'(*&$!.?-&.'?(*0!&*3!/$++31!3.&''=+(&!

G(F=;h!O/;.!A/OO/B!2=<><B.E:H<!AEC;<!/L!=<BEH!LEDHC=<!DB!ANDH?=<B!

c<2/;D.D/B!/L!LD:=DB!DB!TEHH;!/L!><;;<H;!-!DB.=E]!A/B;CO2.D/B!/L!2H.!

a=DZZ<=<?!:F!,!A/HD!*469K"9U!dNDZ<HHEU!F<=;DBDEU!AEO2FU!;EHO/B<HHEh!;.=<2!2B<CO/BDEU!,+]U!>E=DA<HHEU!#E!

_,=C<$X$JV!d1!3:H//?F!?DE==N/<Eh!N<2E./O<ZEHF7!

V1K!?<A=!NE2./ZH/:DBh!DBA=!Sc"h!ODH?!DBA=!:DH!3CBA/BXCZE.<?7h!B/=OEH!A/EZh!.<;.!;.//H!L/=!i+#!EB?!dNDZE!./1DB!

\1K!AE=<LCH!LHCD?!EB?!<H<A.=/HF.<!OBZh!DOOCB/2<=LC;D/Bh!2HE;OE!<1ANEBZ<!DL!;<><=<h!6*j!B<<?!?DEHF;D;!!

$

GR)$$$

N+0!-$0!-'+/!J!*+'?&$!-$&0($(0!%+8*0!

(-gF=;!

JHH<=ZDA!;OEHH!><;;<H!>E;ACHD.D;U!L/HH/T;!`\aVU!VZJ!O<?DE.<?h!E;;/A!T!DBL<A.D/BU!?=CZ;U!>EAADB<;h!P=2!J!;.=<2!

)EH2E:H<!2C=2C=E!/B!:C../AI;!EB?!H<Z;!3<1.<B;/=!;C=LEA<7!!

J)!30Q0]0ch!:H//?!DB!;.//H7U!WDZ=E./=F!2/HFE=.N=EHZDEU!\<BEH!LEDHC=<h!/<?<OE!!

V1K!NE<OE.C=DE!EB?!2=/.<DBC=DE!DB!b*jh!C=DB<U!Y+#!32H.;!B/=OEH7U!`0,!

#/O2HDAE.D/B;K!B<2N=D.DAMB<2N=/.DA!;FB?=/O<U!J\YU!"aQh!DB.C;;C;A<2.D/B!36j7h!:/T<H!2<=L!

\1K$`;CEHHF!=<;/H><;!DB!%-(M6'h!;C22/=.D><h!O/BD./=!+)!EB?!C=DB<!L/=!gM4'h!V]Y!DL!DHHh!QdJVcdh!2=<?!4OZMIZ!!

=5*:1KD1-6:$C"*#4-6:!
EAA".-*4"!

VOOCB/H/ZDAEH! !

! ! JAC.<!NE<O/HF.DA!.=EB;LC;D/B!=<EA.D/B!

! ! ! J+$-DBA/O2E.E:DHD.F!3/L.<B!E?ODB!<==/=7!

! ! ! \E=<!

! ! ! d1K!=DZ/=;U!L<><=U!LHEBI!2EDBU!.EANFAE=?DEU!?F;2B/<EU!NF2/.<B;D/BU!/HDZC=DEU!cV#!

! ! ! W1K!;.<2;!4-g!3:<H/T7!0!?DC=<;D;!

! ! Y<:=DH<!B/B-NE<O/HF.DA!.=EB;LC;D/B!=<EA.D/B!

! ! ! )E.D<B.!J:;!./!?/B/=!"SJ!

! ! ! #/OO/B!

! ! ! d1K!L<><=U!ANDHH;U!=DZ/=;U!N<E?EAN<!

! ! ! W1K!<1AHC?<!/.N<=!AEC;<;!3NE<O/HF;D;U!;<2;D;U!a\JSV7U!EB.D2F=<.DA!

! ! JHH<=ZFMEBE2NFHE1D;!

! ! a=EB;LC;D/B!=<HE.<?!EAC.<!HCBZ!DBXC=F!3a\JSV7!

! ! ! c/B/=!J:!./!2E.D<B.!H<CA/AF.<;!-!A/O2H<O<B.!EA.D>E.D/B!-!2CHO!>E;ACHE=!?EOEZ<!

! ! ! d1K!L<><=U!.EANFAE=?DEU!NF2/.<B;D/BU!NF2/1DEU!A/CZNU!Q#)$5!#EB!:<!LE.EH! ! !

Q/B-VOOCB/H/ZDAEH!

! aJ#$! !

! +EA.<=DEH!A/B.EODBE.D/B!

! a=EB;LC;D/B!=<HE.<?!<fCD2O<B.!2=/:H<O!-!JD=!<O:/HC;U!NF2/.N<=ODE!

!"3*7".!

VOOCB/H/ZDAEH!

! ! c<HEF<?!NE<O/HF.DA!.=EB;LC;D/B!=<EA.D/B!3(-4(!?EF;7!

! ! ! cC<!./!CB?<.<A.<?!J:!DB!=<AD2D<B.!E.!.DO<!/L!A=/;;!OE.AN!!

! ! ! d1K!L<><=U!XECB?DA<U!CB<12HEDB<?!?=/2!DB!":5!`;CEHHF!:<BDZB!A/C=;<!

! ! JHH/DOOCBD;E.D/BM)/;.-a=EB;LC;D/B!)C=2C=E!

! ! ! JHH/DOOCBD;E.D/B!./!2HE.<H<.-;2<ADLDA!EB.DZ<B;!

! ! ! d1K!;C??<BU!?=EOE.DAU!;<HL-HDOD.DBZ!.N=/O:/AF./2<BDE!9-4*M9!2/;.!.=EB;LC;D/B!

! ! ! W1K!V]VZ!



!

"""#$%&'()#*+#,-! ! ! ! !!!!!2/!

!

!!!!!!!!!!!

!
! ! !

P=EL.!>;!"/;.!?D;<E;<!

! ! ! d1K!L<><=U!=E;NU!SYa;U!2EBAF./2<BDEh!`;CEHHF!LE.EH!

! ! ! W1K!;C22/=.D><!AE=<!

Q/B-VOOCB/H/ZDAEH!

! ! V=/B!/><=H/E?!

! ! a=EB;LC;D/B!E;;/ADE.<?!DBL<A.D/C;!?D;<E;<!

! ! ! ]D=C;<;!-!"V]M"#]!G4!DB!4!ODHHD/Bh!"+]!4K6**U***!

)E=E;D.<;!-!2HE;O/?DCO!

L*:*+"A":4$

45!#/B;CH.MN/;2D.EH!ZCD?<HDB<;!

'5!d./2!.=EB;LC;D/B!

%5!#N<AI!>D.EH!;DZB;U!B<T!D>!HDB<U!=<;C;!3NF2/.<B;D/B!&!EBE2NFHE1D;U!a\JSVU!DBL<A.D/B!/=!NE<O/HF;D;7!

(5!#N<AI!=DZN.!:H//?!./!=DZN.!2E.D<B.!

65!Q/.DLF!O<?DAEH!/LLDA<=!EB?!a=EB;LC;D/B!;<=>DA<!

g5!d<B?!:H//?!EB?!C=DB<!;EO2H<;!3?DLL<=<B.!E=O7!2HC;!:H//?!2EAI!EB?!HDB<!3#//O:;U!Y+#U!_WU!A/EZ;7!

J;;<;;!;<><=D.FK!

-!ODH?!3.<O2!DBA=!G456#U!B/!=E;N!/=!;N/AI7!-!=<;.E=.!E.!;H/T<=!=E.<!

-!O/?!3.<O2!DBA=!G456#U!=E;N!:C.!B/!;N/AI7!-!EB.DND;.EODB<!0!EB.D2F=<.DAU!=<;.E=.!EL.<=!%*ODB!

-!;<><=<!3;N/AIU!NE<O/HF;D;7!-!A<E;<U!=<;C;U!;<B?!:H//?;!

\<;2D=E./=F!;FO2./O;!0!NF2/.<B;D><![!a\JSV!/=!EBE2NFHE1D;!3.=<E.!HDI<!2CHO/BE=F!/<?<OE!/=!EBE2NFHE1D;7!

\<;2D=E./=F!;FO2./O;!0!NF2<=.<B;D><![!aJ#$!3.=<E.!HDI<!#"Y7!

$

>:#636+7$2A"5+":#-"1$

Ra9$R7:.56A"$

"<E?EAN<U!?F;2B/<EU!AN<;.!2EDBU!N/E=;<!>/DA<U!<2D;.E1D;U!;FBA/2<U!?D;.<B?<?!B<AI!><DB;!

)<O:<=./Bm;!;DZB!-!<H<>E.<!E=O;!-!LEADEH!2H<.N/=E!

VL!;<><=<K!2=/2./;D;U!ZH/;;EHMHE=FBZ<EH!/<?<OEU!EH.<=<?!S$#!

#_\!-!O<?DE;.DBEH!OE;;MTD?<BDBZU!=DZN.!2H<C=EH!<LLC;D/B!'6j!

\1K!,H<>E.<!N<E?!/L!:<?U!$'U!.=<E.!2=DOE=F!AEC;<!3oEB.D-.CO/C=!.N<=E2F7U!JBZD/2HE;.FM;.<B.DBZ!.<O2/=E=F!!

!

G7?"5#*3#*"A-*$

W/;.!A/OO/B!DB!;fCEO/C;!A<HH!#EU!=<HE.<?!./!)a"-=2!

W1K!D>!LHCD?;!3L/=A<?!;EHDB<!?DC=<;D;7U!:D;2N/;2N/BE.<;!

R?-:*3$965.$96A?5"11-6:$

)EDBU!T<EIB<;;U!;<B;/=F!H<><HU!;2NDBA.<=!?F;LCBA.D/B!!

W1K!?<1EO<.NE;/B<U!;C=Z<=FU!=E?D/.N<=E2F!

!

2KK"#41$6K$#@"A64@"5*?7$

QEC;<E!EB?!>/OD.DBZ!

\<BEH!LEDHC=<!-!<B;C=<!NF?=E.D/B!

#E=?DEA!-!E==NF.NODE;U!##YU!><B/C;!.N=/O:/;D;U!J#d!

Q<C.=/2<BDE!

aCO/C=!HF;D;!;FB?=/O<!

! VBA=!C=DA!EAD?M2/.E;;DCOM2N/;2NE.<U!HEA.DA!EAD?/;D;U!NF2/AEHAE<ODE!

! J\YU!.<.EBFU!E==NF.NODE;!

! W1K!2=<.=<E.!TD.N!EHH/2C=DB/Hh!D>!NF?=E.D/BU!EHIEHDBD;<!C=DB<U!?DEHF;D;!

aF2NDHD.D;!

! Q<A=/;D;!/L!AE<ACO!EL.<=!.=<E.O<B.!L/=!EAC.<!H<CIE<ODE!

! d1K!TE.<=F!?DE==N/<EU!)\!:H<<?DBZU!:EA.<=E<ODE!

! W1K!:=/E?!;2<A.=CO!J:;U!QPaU!;C=Z<=F!DL!B/.!DO2=/>DBZ!

!

)*:#6*14e1$R7:.56A"$

`;CEHHF!d##!HCBZ!-!E2DAEH!.CO/C=!TD.N!H/AEH!<1.<B;D/B!DB>/H><;!#8U!a4U!a'!B<=><;!

0!?<;.=CA.D/B!/L!4;.!EB?!'B?!=D:;!

!

)*5*:"6?3*14-#$R7:.56A"1$

,B?/A=DB<!-!NF2<=AEHAE<ODE!3)a"=27U!NF2/BE.=E<ODE!3dVJc"7U!<A./2DA!J#a"U!AE=ADB/D?U!NF2/ZHFAE<ODE!!

Q<C=/OC;ACHE=!-!,E./B!SEO:<=.!;FB?=/O<U!2<=D2N<=EH!B<C=/2E.NFU!2/HFOF/;D.D;!

!



!

"""#$%&'()#*+#,-! ! ! ! !!!!!20!

!

!!!!!!!!!!!

!
!

#/BB<A.D><!.D;;C<!-!AHC::DBZU!")$J!

"E<OE./H/ZDAEH!-!.N=/O:/;D;U!cV#U!EBE<ODE!

\<BEH!-!B<2N=/.DA!;FB?=/O<U!ZH/O<=CH/B<2N=D.D;!

dIDB!-!?<=OE./OF/;D.D;U!EAEB.N/;D;!BDZ=DAEB;!

$

,LYK!O/;.!A/OO/B!EAC.<!H<CIE<ODE!DB!E?CH.;h!g6!O<?DEB!EZ<!!

,YYV!O/;.!A/OO/B!L/=O!DB!ANDH?=<B!

9LYV!)NDHE?<H2NDE!AN=/O/;/O<!!

9YYV$;H/THF!2=/Z=<;;D><U!O/;.!A/OO/B!H<CIE<ODE!DB!E?CH.;$

G6.+U-:$Y7A?@6A*V$+DO/?EHU!W/;.!A/OO/B!OEHDZBEBAF!46-4bU!dC=>D>EH!@b*j!H/T-=D;I!2.;$

! )EDBH<;;U!LD=OU!HFO2N!B/?<;U!t+t!;FO2./O;K!L<><=U!BDZN.!;T<E.;U!T.!H/;;h!\<<?!-!d.<=B:<=Z!A<HH;!

<6:/G6.+U-:$Y7A?@6A*V$ANDH?=<B!@6F=!/H?!/=!/H?<=!E?CH.;!

! SFO2NE?<B/2E.NFU!"<2E./;2H<B/O<ZEHFU!t+t!;FO2./O;U!PV!+H<<?DBZU!DB.C;;C;A<2.D/BU!QM]!

LD34-?3"$A7"36A*$

! )HE;OE!A<HH!.CO/C=!

! +<BA<!r/B<;!2=/.<DB;!-!L=<<!IE22E!/=!HEO:?E!HDZN.!ANEDB;!

! d1K!:EAI!2EDBU!2E.N/H/ZDAEH!L=EA.C=<;U!EBE<ODEU!NF2<=AEHAE<ODEU!:H<<?DBZU!=<AC==<B.!DBL<A.D/B;!

! _\K!O<.;!2CBAN<;!/C.!H<;D/B;!

!

!-KK"5":4-*3$.-*+:61-1$"3"I*4".$b99$

#WS!

S<CIE<O/D?!=<EA.D/B!3DBL<A.D/B7!

WF<H/LD:=/;D;!TD.N!OF<H/D?!O<.E2HE;DE!

!

)*:#746?":-*$

"E<OE./H/ZDAEH!?D;<E;<!-!E2HE;.DA!EBE<ODEU!OF<H/?F;2HE;DEMLD:=/;D;U!H<CIE<ODEU!OF<H/OE!

c=CZ;!-!AN<O/U!DOOCB/;C22=<;;EB.;!<Z!Wa_U!A/HANDADB<U!ANH/=EO2N<BDA/H!

VBL<A.D/B;!-!2E=>/!+4bU!,+]U!"V]U!a+U!/><=TN<HODBZ!;<2;D;!

\E?DE.D/B!

]D.!+4'ML/HE.<!?<LDAD<BAF!

"F2<=;2H<BD;O!

! !



!

"""#$%&'()#*+#,-! ! ! ! !!!!!21!

!

!!!!!!!!!!!

!
07A#.37-)72'1*+,--'./*

$

!
!-I-:+$L".-#-:"!
)56T3"A1$6K$."1#":4$

45!WE;I!EB?!<1.<=BEH!<E=!;fC<<e<!!

'5!WD??H<!<E=!;fC<<e<!-!aW!=C2.C=<;!

%5!VBB<=!<E=!:E=/.=ECOE!

(5!c<B.EH!;fC<<e<!

65!QD.=/Z<B!BE=A/;D;!

g5!VOO<=;D/B!DB?CA<?!2CHO/BE=F!/<?<OE!

!

)56T3"A1$6K$*1#":4$

45!)CHO/BE=F!:E=/.=ECOE!

'5!J=.<=DEH!ZE;!<O:/HD;O!3JP,7!

! YEDHC=<!./!<1NEH<!-!EH></HE=!=C2.C=<!-!!ZE;!DB./!:=EDBU!SJU!S]U!E/=.EU!#Jm;!

! !d1!/AAC=!TJ'*!ODB;!EL.<=!E;A<B.h!OEF!Z<.!;2/B.EB</C;!=<A/><=F!.N<B!=<HE2;<!

! QdK!YQcU!A/BLC;D/BU!EH.<=<?!S$#U!;<DeC=<;U!N<E?EAN<U!>D;CEH!ANEBZ<;!

! #]K!NE<O/2.F;D;U!#]!DB;.E:DHD.FU!E==NF.NODEU!WV7!

! cDEZB/;D;!D;!AHDBDAEHh!#_\!OEF!;N/T!DB.=E>E;ACHE=!ED=h!#aMW\VU!#R!!

%5!dDBC;!;fC<<e<!

(5!JH.<=B/:E=DA!><=.DZ/K!CB<fCEH!<E=!<fCEHD;E.D/Bh!><=.DZ/!?C=DBZ!E;A<B.!

65!dNEHH/T!TE.<=!:HEAI/C.K$;FBA/2<!;<A/B?E=F!./!NF2/1DE!EL.<=!NF2<=><B.DHE.DBZ!/LL!#$'h!S$#!?C=DBZ!E;A<B.!

!

!"#6A?5"11-6:$-33:"11$

c<A/O2=<;;D/B!DHHB<;;!&!?<A/O2=<;;D/B!;DAIB<;;!3><B/C;7!/=!JP,!3E=.<=DEH7!

c<A/O2=<;;D/B!;DAIB<;;$!

! VB<=.!ZE;U!<;2!QU!:C::H<;!L/=O!DB!:H//?!EB?!.D;;C<;!/B!E;A<B.!

! $B;<.!OEF!:<!?<HEF<?!-!6*j!TD.NDB!4N=U!b*j!TD.NDB!gN=;!!

! ]<;.D:CHE=!3.N<!;.EZZ<=;7U!)CHO/BE=F!3.N<!AN/I<;7!

$

L*:*+"A":4!

dC2DB<!U!4**j!$'U!V]Y!!

a=<E.!E==NF.NODE;!3C;CEHHF!=<L=EA./=F!./!;.EB?E=?!.=<E.O<B.7!

WEBBD./H!DL!DO2<B?DBZ!A<=<:=EH!N<=BDE.D/B!

a=EB;2/=.!E.!;<E!H<><H!!

"+$!-!4**j!$'!E.!'58E.O!!

YHFDBZ!EL.<=!?D>DBZK!?<HEF!E.!H<E;.!4'N=;!EL.<=!;DBZH<!B/B-?<A/O2=<;;D/B!?D><h!48N=;!EL.<=!OCH.D2H<!?D><;!!

!

R>0$?614$.-I-:+$

c<A/O2=<;;D/B!DHHB<;;MJP,!

)a_!

),!

+=/BAN/;2E;O!

)B<CO/BDE!

!

2!$-:.-#*4-6:1$K65$G0>$

JD=!/=!ZE;!<O:/HD;O!

c<A/O2=<;;D/B!DHHB<;;!

#$!2/D;/BDBZ!

Q<A!LE;A!

#N=/BDA!=<L=EA./=F!/;.</OF<HD.D;!

$

!56Z:-:+!

VOO<=;D/B!;FB?=/O<K!;C??<B!AE=?DEA!E==<;.!EL.<=!A/H?!TE.<=!DOO<=;D/B!-!?C<!./!OE;;D><!>EZEH!=<;2/B;<!

,1EODBE.D/BK!2CHO!/<?<OEU!aU!,#PU!DBXC=D<;!3"VU!#!;2DB<7U!=<2<E.!B<C=/!<1EOh!H//I!L/=!2=<AD2D.E.DBZ!AEC;<!

$

$

$

$



!

"""#$%&'()#*+#,-! ! ! ! !!!!!22!

!

!!!!!!!!!!!

!
$

96::$*:.$L6."33$#3*11-K-#*4-6:$$$

)<=L/=O<?!E.!'N=;!L/HH/TDBZ!DBD.DEH!DOO<=;D/B!

#E.<Z/=F!J!&!P#d!4(M46!&!4*j!B<C=/!DB.EA.!;C=>D>EHU!#E.<Z/=F!#%!&!P#d!%!&!G'*j!;C=>D>EH!

$

>536Z1U-$1#*3"$

G%!&!b*j!ANEBA<!Z//?!=<A/><=FU!@%!&!6j!

-!EZ<!G%!!!

-!;C:O<=;D/B!@6ODB;!!

-!B/!#)\!@4*ODB;!

-!A/OE!/B!E==D>EH!!

-!2"!G954!

$

L*:*+"A":4$

JK!VB.C:E.<!0M-!#!;2DB<!DOO/:DHD;E.D/B!!

+K!:<.E!EZ/BD;.!L/=!:=/BAN/;2E;Oh!NDZN!LH/T!$'U!))]!!

#K!V]Y!=<;C;!h!O/BD./=!<H<A.=/HF.<;h!DB>E;D><!O/BD./=DBZ!!

cK!.=<E.!;<DeC=<;h!OEDB.EDB!B/=O/Ph!=<TE=O!!

J:1!DL!DBL<A.D/B!

#/==<A.!<H<A.=/HF.<!E:B/=OEHD.FMA/EZCH/2E.NF!

Q/!;.<=/D?;!!
23"#456#D4-6:$

VBXC=F!W$\,!SVR,!#\`d"!a"JQ!+`\Q!-!?EOEZ<!+,S$i!;IDB!D;!Z=<E.<=!.NEB!;IDB!DBXC=F!

a=DO/?EHK!./??H<=;U!E?/H<;A<B.;!>;!NDZN!>/H.EZ<U!<H<A.=DAEH!T/=I<=;!

"DZN!=D;I!@4***]!!

4JO2!-!]YU!=<;2!E==<;.U!:C=B;U!@4*JO2!-!E;F;./H<!

\<;D;.EBA<K!:/B<!@!LE.!@!.<B?/B!@!;IDB!3'61!?<A=!DL!T<.7!@!OC;AH<!@!+]!@!B<=><;!

L"#@*:-1A$6K$E:gD57!

45!,H<A.=DAEHK!!

! #]K!>E;ACHE=!;2E;OU!.N=/O:/;D;U!E==NF.NODE;!!

! QdK!;<DeC=<U!?<A=!S$#U!O/./=M#Q!?<LDAD.U!d#!DBXU!.DBBD.C;U!EC./B/ODA!?F;LCBA.D/B!

! WdK!OC;AH<!A/B.=EA.D/B!EB?!B<A=/;D;!3#R7!-!A/O2E=.O<B.!;FB?=/O<!EB?!=NE:?/!!

! R<=ECB/2E=EHF;D;![!DB.<B;<!>E;ACHE=!!;2E;O!-!A//HM:HC<M2CH;<H<;;!HDO:!

! \dK!=<;2!?<2=<;;D/B!!

! PVK!DH<C;U!2<=LU!;.=<;;!CHA<=;!

! P`K!=<BEH!D;ANE<ODA!DBXU!OF/ZH/:DBC=DA!J\Y!

! "E<OK!A/EZCHE.D/B!?D;/=?<=;!

! ,F<K!AE.E=EA.;U!A/=B<EH!:C=B;U!=<.DBEH!?<.EANO<B.!

! ,E=K!;<B;/=DB<C=EH!N<E=DBZ!H/;;h!aW!=C2.C=<!

'5!aN<=OEH!:C=B;!

%5!a=ECOEK!:HCB.U!A=C;NU!:HE;.!!

E:I"14-+*4-6:1$$

`=DB<!OF/ZH/:DBU!`,#U!SYaU!#RU!a=/2U!A/EZ;!!

,#PU!VOEZDBZK!)\Q!L/=!'�!DBXC=D<;!!

L*:*+"A":4$$

,#P!O/BD./=DBZK!DL!@4***]U!;<DeC=<;U!DBD.!,#P!ANEBZ<;U!S$#U!2=<ZBEB.!/=!o.=EB;.N/=EADA!AC==<B.!!

$.N<=TD;<!/:;!gN!�!AE=?DEA!O/BD./=DBZ!EB?!=<E;;<;;5!

dC22/=.D><K!YHCD?;![!=<2HEA<!H/;;<;!3)E=IHEB?!L/=OCHE75!JBEHZ<;DE5!Jca!

a=<E.!;<A/B?E=F!DBXC=D<;K!A/B;CH.!:C=B;!CBD.h!OEBEZ<!HDI<!A=C;N!DBXC=F!

Y<.C;!H<;;!=<;D;.EB.K!EAAD?<B.EH!<H<A.=DA!;N/AI;!DBAHC?<!C.<=C;U!.N<=E2<C.DA!;N/AI;!?/!B/.!

$

Y-+@4:-:+$E:gD57!
$$$$$ $ $ ,9$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ $$$$$$$$$$$$Y-+@4:-:+!

68'&0.+*!!!!!!!!!!!!!!!!! ! *5%-';<A;!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 4*ODA=/![!%ODHHD;<A;!

U+$0&5(!!!!!!!!!!!!!!!!!!!!! `2!./!'**U***!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! +DHHD/B;!

;.,,8(!3&?&5(!!!!!!!!!! c<<2!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! dC2<=LDADEH!

<&'3.&%!'=10=?!!!!!!!!!!! ]Y!3H/T!]7U!E;F;./H<!3NDZN!]7!!!!!!!!!!!!!!!!!! J;F;./H<!!

D(*&$V'=&/3+!!!!!!!!!!!! #/OO/B!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! \E=<!

$



!

"""#$%&'()#*+#,-! ! ! ! !!!!!23!

!

!!!!!!!!!!!

!
$

=7?"$6K$R45-U"!

+EHHU!cD=<A.!;.=DI<K!O/;.!;<=D/C;!DBXC=D<;U!#/B.EA.!DBXC=FU!dD?<!LHE;NU!P=/CB?!AC==<B.U!+HE;.!DBXC=FU!YHE;N/><=!

$

,11"11A":4$

dEO<!E;!<H<A.=DAEH!DBXC=F!0!

dIDBK!EB?!<1D.!2/DB.;h!HDB<E=!:C=B;!3EH/BZ!;T<E.7U!2CBA.E.<!:C=B;U!SDAN.<B:<=Z!LDZC=<;U!.N<=OEH!DBX!

,#PK!H<;;!JYU!:C.!O/=<!E;F;./H<!!

c<HEF<?K!AE.E=EA.;U!OF/ZH/:DBC=DE!

JL.<=!AE=?DEA!E==<;.!-!=<.C=B!AE=?DEA!EC./OE.DAD.F!:C.!2<=;D;.<B.!=<;2!2E=EHF;D;!!

$

L*:*+"A":4$

WE;;!AE;CEH.D<;!-!=<><=;<!?D;E;.<=!.=DEZ<!!

J;;CO<!;2DBEH!DBXC=F!

JD=TEF!OEF!:<!?DLLDACH.!DL!:C=B;!

\<;2!E==<;.!OEF!2<=;D;.!EL.<=!\$d#!

JZZ=<;;D><!2=/H/BZ<?!#)\!DB?DAE.<?!!

Q<C=/!p!/2N.NHEODA!L/HH/TC2!

!

C*.-*4-6:$E:gD57!
,#D4"$C*.-*4-6:$R7:.56A"$

45!2=/?=/OEH!2NE;<U!C2!./!(8!N/C=;!3EB/=<1DEU!QU!]U!T<EIB<;;U!L<><=U!A/BXCBA.D>D.D;U!<=F.N<OE7!

'5!HE.<B.!2<=D/?U!N/C=;!./!T<<I;!

%5!OEBDL<;.!DHHB<;;!2<=D/?!-!:H<<?DBZ!EB?!DBL<A.D/B!

(5!?<E.N!/=!=<A/><=FU!C2!./!4*!T<<I;!

G*"A6?6-"4-#$17:.56A"V$4-4*!PF!

+/B<!OE==/T!;C22=<;;D/B!

SE.<B.!2<=D/?!'-'*!?EF;!.N<B!LEHH!DB!i##!EB?!2HE.<H<.;!-!:H<<?DBZU!DBL<A.D/B;U!E2HE;.DA!EBE<ODE!

J*1456-:4"14-:*3$17:.56A"V$@!4*!PF!

d<><=<!QU!]U!:H//?F!?DE==N/<EU!DH<C;h!;<2.DAE<ODE!EB?!>E;ACHE=!A/HHE2;<U!6*j!O/=.EHD.F!!

9*5.-6I*1#D3*5$17:.56A"K!@!46!PF!!

YHCD?!H<EIEZ<!DB./!.D;;C<;!

<"D56I*1#D3*5$17:.56A"K!@%*!PF!

VBAE2EAD.E.D/B!TD.NDB!ODBC.<;!h!QM]McU!AE=?D/>E;ACHE=!A/HHE2;<h!A/BLC;D/BU!;<DeC=<;U!A/OEh!?<E.N!DB!(8!N=;!

$

E:I"14-+*4-6:$

a=DEZ<!:E;<?!/B!<E=HF!AHDBDAEH!;FO2./O;!EB?!HFO2N/AF.<!A/CB.;!E.!(8!N=;!

L*:*+"A":4$

)),U!?<A/B.EODBE.<!

dC22/=.D><K!LHCD?M<H<A.=/HF.<!:EHEBA<U!BC.=D.D/BEH!;C22H<O<B.;U!EB.D<O<.DA;$

#/B.=/H!/L!DBL<A.D/B!$

)HE.<H<.!.=EB;LC;D/BU!AF./IDB<;!EB?!A/H/BF-;.DOCHE.DBZ!LEA./=h!o!+Wa!$

dC=>D>EH!L=/O!AE=?D/>E;ACHE=U!B<C=/>E;ACHE=!;FB?=/O<;U!;<><=<!ZE;.=/DB.<;.DBEH!;FB?=/O<!CBHDI<HF!

dC=>D>EH!L=/O!NE<O/2/D<.DA!;FB?=/O<!EB?!H/T<=-?/;<!ZE;.=/DB.<;.DBEH!;FB?=/O<!2/;;D:H<!

S/BZ-.<=O!DBA=!=D;I!NE<OE./H/ZDAEH!OEHDZBEBAD<;!TD.NDB!'!F<E=;U!;/HD?!.CO/C=;!@!6!F<E=;!

!

2S"5#-1"/E:.D#".$E33:"11$

9*D1"1$6K$#633*?1"$

,1<=AD;<!E;;/A!A/HHE2;<!

"<E.K!<1NEC;.D/BM;.=/I<!

#]K!WVU!JdU!E==NF.NODE!

W<.E:/HDAK!NF2/PU!<H<A.=/HF.<!

VB.=EA=EBDEHK!;<DeC=<U!V#"!

9*D1"1$6K$1D..":$."*4@$

G%6F=;K!V"cU!EAC.<!OF/AE=?D.D;U!"$#WU!E==NF.NO/Z<BDA!\]!AE=?D/OF/2E.NFU!i)iU!+=CZE?EU!H/BZ!^a!

@%6F=;K!V"c!!

"<E.!;.=/I<U!N<E?M;2DBEH!.=ECOEU!E;.NOE!!!!!



!

"""#$%&'()#*+#,-! ! ! ! !!!!!24!

!

!!!!!!!!!!!

!
$

G"*4/C"3*4".$E33:"11$

d2<A.=CO!N<E.!A=EO2;!�!N<E.!<1NEC;.D/B!�!N<E.!;.=/I<!

C-1U$K*#4651$

,B>D=/BO<B.K!.<O2U!NCOD?D.FU!<1<=AD;<!

,1.=<O<;!/L!EZ<!

JHA/N/HDA;!

#E=?D/>E;ACHE=!O<?DAE.D/B;![!�-:H/AI<=;U!##+!EB?!>E;/?DHE./=;!

W<?DAEHK!cWU!NF2<=.NF=/D?U!)E=IDB;/B;U!;2DBEH!A/=?!DBXC=FU!DBL<A.D/BU!V"cU!<2DH<2;FU!EB.DAN/HM;<=/./BDB!

c<NF?=E.D/B!3?DC=<.DA;7!

L"#@*:-1A1$6K$@"*4$45*:1K"5$

\E?DE.D/BU!#/B?CA.D/BU!#/B><A.D/BU!,>E2/=E.D/B!0!:<NE>D/C=EH!

$

G"*4$1456U"$

a!@(*!0!#Qd!?F;LCBA.D/B!0!W$Y!

W/=.EHD.F!4*-6*j!!

#HE;;DAEH!N<E.!;.=/I<K!NDZN!<B>D=/BO<B.EH!.<O2!0!DO2ED=<?!N<E.!H/;;!

,1<=.D/BEH!N<E.!;.=/I<K!;.=<BC/C;!<1<=AD;<!DB!N/.!<B>D=/BO<B.!

!.S!

VBL<A.D/C;!3;<2;D;U!OEHE=DEU!.F2N/D?U!.<.EBC;7!

,B?/A=DB<!3.NF=/D?U!2NE</U!cRJ7!

Q<C=/!3#]JU!;.E.C;U!?F;./BDEU!EIE.N<;DEU!.E=?D><!?F;IDB<;DEU!)E=IDB;/B;U!O<BDBZD.D;U!<BA<2NEHD.D;7!

a/1!3TD.N?=ETEHU!=E2D?!TD.N?=ETEH!)E=IDB;/B!O<?;U!EB.DAN/HDB<=ZDAU!;.DOCHEB.U!;<=/./BDBU!QWdU!W"7!

$

,11"11A":4$

"<E.!<1NEC;.D/BK!B/!B<C=/!d1!

"<E.!;.=/I<!d1K!B<C=/!E:B/=OEHD.D<;!0!N/.!?=F!;IDBh!H//I!L/=!AEC;<!

aEANFAE=?DE!0!.EANF2B/<E!0!NF2/.<B;D/B!

J.E1DEU!?<HD=DCOU!;<DeC=<;!

+<?;D?<!V1K!+dSU!,#P!-!E==NF.NODE;U!J+P!-!HEA.DA!EAD?/;D;U!=<;2!EHIEH/;D;!

SE:!V1K!`0,U!#/EZ;!-!cV#U!SYa;!-!DBA=!JdaMSc"U!#R!-!=NE:?/U!Y+#!-!i##!%*-(*U!H/T!2H.;U!C=DB<!OF/ZH/:DB!

VOEZDBZK!#_\!-!J\cd!

$

L*:*+"A":4$

aDO<!A=D.DAEH!<O<=Z<BAF!

`2!./!8*j!O/=.EHD.F!

Q<<?!=E2D?!=<;C;!EB?!A//HDBZ!./!2=<><B.!W$Y!EB?!?<E.N!

,E=HF!DB.C:E.D/B!EB?!2E=EHF;D;!DL!.<O2!B/.!A/B.=/HH<?!

J>/D?!;C15!a=<E.!A/EZCH/2E.NF5!JTE=<!=D;I!J)$!3NDZN!/C.2C.!LEDHC=<7!

W/BD./=!`$5!d<?E.D><;M2E=EHF;<!./!?<A=<E;<!;ND><=DBZ!3:<Be/;U!QcW\;U!ANH/=2=/OEeDB<7!

\NE:?/!-!LHCD?;!0M-!L=C;<OD?<MOEBBD./HU!:DAE=:U!?DEHF;D;!

!

9663-:+$$

JDO!=E2D?!A//HDBZ!./!G%b!.N<B!;./2!./!E>/D?!/><=;N//.!

\<O/><!L=/O!N<E.!;/C=A<U!=<O/><!EHH!AH/.NDBZ!

dC22/=.!AD=ACHE.D/B!EB?!/=ZEB!LCBA.D/Bh!2=<><B.!D==<><=;D:H<!.D;;C<!?EOEZ<!EB?!?<E.N!

,>E2/=E.D><K!*5%!?<ZMODB!

! )=/;K!<LL<A.D><!A//HDBZU!=<E?DHF!E>EDHE:H<U!2=EA.DAEHU!T<HH!./H<=E.<?!

! #/B;K!AEB!AEC;<!;ND><=DBZU!?DLLDACH.!./!OEDB.EDB!<H<A.=/?<;!

VA<!2EAI;K!*5*(-*5*8!?<ZMODB!!

! )=/;K!2=EA.DAEHU!AEB!:<!E??<?!./!A//HDBZ!O<E;C=<;!

! #/B;K!HDOD.<?!A//HDBZ!<LLDAEAFU!2//=HF!./H<=E.<?!

#/H?!TE.<=!V]YK!!

! )=/;K!E>EDHE:H<!

! #/B;K!=D;I!J)$U!<H<A.=/HF.<!E:B/=OEHD.D<;!

VA<!TE.<=!DOO<=;D/BK!*546-*5'6!?<ZMODB!!

! )=/;K!<LL<A.D><U!<E;F!E.!<><B.;U!TD?<HF!E>EDHE:H<U!LE;.U!;EL<h!!

! #/B;K!AEB!AEC;<!;ND><=DBZM2<=D!>E;/#U!2//=HF!./H<=E.<?U!DO2=EA.DAEH!

PE;.=DA!/=!2<=D./B<EH!HE>EZ<K!!*56!?<ZMODB!A//HDBZ!

! #/B;K!DB>E;D><h!HE:/C=!DB.<B;D><h!OEF!H<E?!./!TE.<=!DB./1DAE.D/B!



!

"""#$%&'()#*+#,-! ! ! ! !!!!!25!

!

!!!!!!!!!!!

!
!

#E=?D/-2CHO/BE=F!:F2E;;K!

! )=/;K!LE;.!EB?!<LL<A.D><!

! #/B;K!DB>E;D><U!B/!=<E?DHF!E>EDHE:H<U!;<.!C2!D;!HE:/C=!DB.<B;D><U!=<fCD=<?!EB.DA/EZCHE.D/B!

#//HDBZ!:HEBI<.;K!!

! )=/;K!<E;F!

! #/B;K!HDOD.<?!A//HDBZ!<LLDAEAFU!DO2<?<;!C;<!/L!/.N<=!A//HDBZ!O<.N/?;!

!

)665$?56+:61-1$

cC=E.D/BM?<Z=<<!NF2<=.N<=ODE!O/;.!DO2/=.EB.!

#/=<!a!@(454h!Jda!@4***h!2=/H/BZ<?!A/OEh!NF2/.<B;D/B!B/.!=<;2/B;D><h!/HDZC=DEh!,aah!J\YMNF2<=Rh!A/EZ;!

!

96A?3-#*4-6:1$6K$@"*41456U"$

#Qd!-!<BA<2NEH/2E.NFU!/<?<OEU!;<DeC=<;U!?<HD=DCOU!A/OE!

#E=?DEA![!OF/AE=?DEH!DBXC=FU!E==NF.NODE!3H/BZ!^aAU!JYU!d]aU!\+++7U!AD=ACHE./=F!LEDHC=<!

W<.E:/HDA!-!NF2<=ZHFAU!NF2/RMNF2<=RU!NF2<=#E!-!NF2/#EU!NF2<=)U!HEA.DA!EAD?/;D;!

\<BEH![!J\YU!\NE:?/!

\<;2D=E./=F![!J\cdU!=<;2!EHIEH/;D;!

PVa![!2EBA=<E.D.D;U!N<2E.D.D;U!ZC.!D;ANE<ODE!!

"E<O![!cV#U!.N=/O:/AF./2<BDEU!DBA=!i##!

$

G-+@$,34-4D."$L".-#-:"!

\D;I!LEA./=;K$"1!;EO<U!/:<;D.FU!#]M\d!?D;<E;<U!=E.<!/L!E;A<B.U!;H<<2DBZ!EH.D.C?<U!A/H?!.<O2[$Q$a!EZ<MLD.B<;;!!$

JWdK!@'6**Oh!N<E?EAN<U!LE.DZC<!/C.!/L!2=/2/=.D/BU!DB;/OBDEU!EB/=<1DEU!Q0]U!d$+U!/HDZCD=E!

"J#,K@%6**OU!A<=<:=EH!/<?<OE!!-!EH.<=<?!S$#U!DO2ED=<?!O<B.EHU!.=CBAEH!E.E1DEU!%Mg!#Q
'
2EH;Fh!A/OE!!

"J),K$A/B;D?<=!EH.<=BE.<!?DEZB/;D;h!Q#)$!-!B/B-2=/?CA.D><!A/CZNU!d$+h!DBA=!"\U!DBA=!\\U!AFEB/;D;U!A=<2;!!

L*:*+"A":4$

c<;A<B?!

"F?=E.D/BU!$'U!"+$!3DL!CBE:H<!./!?<;A<B?M.<O2/=D;DBZ!O<E;C=<7!-!PEO/T!:EZ!!

c<1EO<.NE;/B<K!JWdM"J#,h!8OZ!!

JA<.Ee/HEOD?<K!JWdM"J#,h!'6*OZ!+c!)$h!AEC;<!"#$%!?DC=<;D;!;/!EHH/T!O/=<!NF2<=><B.DHE.D/B!

QDL<?D2DB<K!"J),h!4*OZ!dS!!

dFO2./OE.DAK!EBEHZ<;DEU!EB.D<O<.DA;U!:<.E-EZ/BD;.;h!#)J)!DB!"J),!!
G7?64@"5A-*!
VBA=<E;<?!N<E.!H/;;K!,12/;C=<U!TE.<=!DOO<=;D/BU!:C=B;U!]E;/?DHE.D/B!-!EHA/N/HU!?=CZ;U!;<2;D;h!cWU!B</BE.<;!

c<A=<E;<?!N<E.!2=/?CA.D/BK!DBA=<!EZ<U!,B?/A=DB<U!QC.=D.D/BEH!-!NF2/ZHFA<ODEU!EB/=<1DEU!VBEA.D>D.F!

#Qd!?F;LCBA.D/BK!?=CZ;![!;<?E.D><;U!EHA/N/HU!/2D/D?;U!a#Jh!#Qd!.=ECOEU!Q</2HE;OU!,BA<2NEH/2E.NF$

R"I"5-47!

WDH?K!%%-%6!-!AEB!;ND><=!

W/?<=E.<K!'8-%'!-!AEBm.!;ND><=![!?<A=!S$#U!"\U!\\U!a]!

d<><=<K!G!'8�#!-!A/OEU!LD1<?$2C2DH;!

R714"A$2KK"#41$

#]d!-!;DBC;!:=E?FU!JYU!�+)5!\D;I!]YG'8U!E;F;./H<G'6!!

\<;2!-!�\\!�!NF2<=AE=:DE!p!EAD?/;D;U!E2B/<EU!J)$!

#Qd!-!H/;;!/L!O/./=!;IDHH;U!�S$#U!=DZD?D.FU!2C2DH!?DHE.D/B!p!E=<LH<1DE!:<H/T!'8!

\<BEH!-!A/H?-DB?CA<?!?DC=<;D;U!J\Y!

,B?/A=DB<!-!NF2/ZHFAE<ODEU!NF2/IEHE<ODEU!NF2<=IEH<ODE!HE.<!L=/O!A<HH!HF;D;U!O<.E:/HDA!EAD?/;D;!

"E<O!-!A/EZCH/2E.NFU!cV#!

PE;.=/!-!DH<C;U!ZC.!.N=/O:/;D;U!2EBA=<E.D.D;!

E:I"14-+*4-6:1$

d<<I!EB?!.=<E.!AEC;<!EB?!A/O2HDAE.D/B;!

+<?;D?<K!S/T-=<E?DBZ!.N<=O/O<.<=U!+dSU!,#PU!J+P!

SE:K!Y+#!-!;DZB;!/L!;<2;D;h!`p,;U!SYa;U!HD2E;<U!#/EZ;U!<.NEB/HU!./1!;A=<<BU!#RU!aYa;!-!OF1/<?<OE!!

,#PK!a!TE><!DB><=;D/BU!)\M^\dM^a!2=/H/BZE.D/BU$OC;AH<!.=<O/=!E=.DLEA.U!:=E?FU!JYU!:H/AI;U!]YU!E;F;./H<$

$;:/=B!3r7!TE><;!G%%!?<Z=<<;K!?<LH<A.D/B!XC;.!EL.<=!^\dU!;<<B!DB!dJ"U!?DZ!./1DAD.FU!WVU!NF2<=!R!

#_\![!AEC;<!/=!E;2D=E.D/Bh!#a!:=EDB![!L/AEH!B<C=/!?<LDAD.!/=!V#!<><B.h!_-=EF;!-!.=ECOE!

L*:*+"A":4$

\<O/><!EBF!T<.!AH/.N<;U!2=<><B.!LC=.N<=!A//HDBZU!NEB?H<!Z<B.HFU!A/B;D?<=!AEC;<!

\<TE=ODBZ!



!

"""#$%&'()#*+#,-! ! ! ! !!!!!26!

!

!!!!!!!!!!!

!
!

#)\!A/B.=EDB?DAE.<?!DLK!H<.NEH!DBXC=FU!ED=TEF!:H/AI<?!:F!DA<U!AN<;.!TEHH!A/O2=<;;D/B;!DO2/;;D:H<!

\<;C;!CB.DH!.<O2!%*-%'!?<Z!

]Y!E==<;.![!.=F!;DBZH<!c#!;N/AI!DL!LEDH;!A/B.DBC<!#)\!EB?!=<.=F!/BA<!.<O2<=E.C=<!@%*!?<Z=<<;!

a=<E.!E==NF.NODE;K!#E=?DEA!?=CZ;U!2EADBZ!EB?!?<LD:=DHHE.D/B!B/.!C;CEHHF!<LL<A.D><!G%*�#5!!

#N<AI!ZHCA/;<U!.NDEODB<!DB!EHA/N/HDA;!

#/B;D?<=!;<2;D;!3J:;7U!E?=<BEH!3;.<=/D?7!

)=<><B.D/B!/L!LC=.N<=!;<A/B?E=F!DB;CH.;!

C"Z*5A-:+$4"#@:-lD"1$

,B?/Z<B/C;K!TE=O!<B>D=/BO<B.MAH/.NDBZ!-!*56-'!?<ZMN=!

)E;;D><!<1.<=BEHK!=<O/><!T<.!AH/.N<;U!TE=O!?=F!<B>D=/BO<B.U!A/><=!TD.N!:HEBI<.;!-!*56-'!?<ZMN=!

JA.D><!,1.<=BEH!-!'!?<ZMN=!-!iE=O!:HEBI<.;U!+ED=!NCZZ<=!

! )=/;K!=<E?DHF!E>EDHE:H<U!2=EA.DAEHU!T<HH!./H<=E.<?!

! #/B;K!DB<LL<A.D><!DB!2//=!2<=LC;D/BU!AEC;<!2<=D2N<=EH!>E;/?DHE.D/B!EB?!><B/C;!2//HDBZ!-!;N/AI!

JA.D><!VB.<=BEH!/=!A/=<!-!C2!./!4*!?<ZMN=!

! iE=O<?!NCOD?DLD<?!DBNEH<?!/1FZ<B!(*!?<Z!3456!?<ZMN=7!

! )H<C=EH!EB?!2<=D./B<EH!HE>EZ<!!3'-%!?<ZMN=7U!PE;.=DA!/=!:HE??<=!HE>EZ<!

! "E<O/?DEHF;D;U!+F2E;;!9-4*!?<ZMN=U!,#W$!!!

! )=/;K!LE;.!EB?!<LL<A.D><h!VB.<=BEH!/=ZEB;!2=<L<=<B.DEHHF!=<TE=O<?h!S<;;!2<=D!>E;/c!!

96A?3-#*4-6:1$6K$C"Z*5A-:+$

\<TE=ODBZ!>E;/?DHE.D/B!-!NF2/2<=LC;D/B!

J==NF.NODE!

W<.E:/HDA!EAD?/;D;U!,H<A.=/HF.<!E:B/=OEHD.D<;!

#/=<!.<O2<=E.<!EL.<=?=/2!EB?!=<TE=ODBZ!EAD?/;D;!

<6:/1*3I*+"*T3"$

R!@4*U!a!G4*?<ZU!2"!Gg56U!HE=Z<!DB.=EAE=?DEA!.N=/O:C;!/B!<AN/U!;<><=<!A/EZCH/2E.NF!

$

_5614T-4"$$

Y=/;.BD2K!dN/=.HD><?!;C2<=LDADEH!L=<<eDBZ!=<><=;D:H<!TD.N!=<TE=ODBZU!B/!=<;D?CEH!;T<HHDBZ5!!

Y=/;.:D.<K!dC2<=LDADEH!34;.!p!'B?!?<Z7![!NF2<=E<ODEU!/<?<OEU!AH<E=!:HD;.<=;!!

c<<2![!LCHH!.NDAIB<;;U!CB?<=HFDBZ!.D;;C<!B<A=/;D;U!:H//?F!:HD;.<=;!

\YK!H/T!.<O2U!=<2<E.<?!TE=ODBZM=<L=<<eDBZU!O/D;.C=<U!)]cG!B<C=/2E.NFU!cWU!:<.E!:H/AI<=;U!L//.T<E=!

93*11-K-#*4-6:!

YD=;.!?<Z=<<!-!BCO:B<;;U!<=F.N<OEU!;T<HHDBZU!?<;fCEOE.D/B!

d<A/B?!?<Z=<<!-!:HD;.<=;!

aND=?!?<Z=<<!-!.D;;C<!H/;;!<B.D=<!.NDAIB<;;!/L!;IDB!

Y/C=.N!?<Z=<<!-!.D;;C<!H/;;!DBAH!?<<2!;.=CA.C=<;!

=-11D"$R":1-4-I-47$!

S<E;.!./!O/;.K!#E=.DHEZ<!-!HDZEO<B.!-!:H//?!><;;<H!-!AC.D;!-!<2D?<=OD;!-!:/B<!-!OC;AH<!-!B<=><!-!:/B<!OE==/T!

$

L*:*+"A":4!

)=<-N/;2D.EHK!

)=<><B.!LC=.N<=!A/H?!DBXC=FU!NF2/.N<=ODEU!?<NF?=E.D/B!

c=FU!A/><=U!=<O/><!A/B;.=DA.D><!AH/.NDBZU!TE=O!?=DBI;!

)=<><B.!=<L=<<e<!

JBEHZ<;DE!

VOO/:DHD;<!EB?!<H<>E.<!

Q/!,.$"M;O/IDBZ!

VB!,cK!

VOO<?DE.<!=<TE=ODBZ!CBH<;;!=D;I!/L!=<L=<<eDBZ!

V?<EHHF!EA.D><!3(*-('�#!AD=ACHE.DBZ!TE.<=7U!?/Bm.!=C:!/=!OE;;EZ<!

JBEHZ<;DE5!Jca5!J+1!DL!DBL<A.<?!

+HD;.<=!=<O/>EH!A/B.=/><=;DEH!

dC=Z<=F!-!HE.<=U!?<OE=AE.D/B!

96A?3-#*4-6:1!

i/CB?!DBL<A.D/BU!.<.EBC;U!ZEBZ=<B<U!;<B;/=F!H/;;U!.D;;C<!H/;;U!EO2C.E.D/B5!!
G7A":6?4"5*$m$T""1;$Z*1?1;$*:41$

L*11-I"$":I":6A*4-6:!

]/OD.DBZU!?DE==N/<EU!dN/AIU!W$YU!OF/AE=?D.D;U!N<2E.D.D;U!NE<O/ZH/:DBC=DEU!=NE:?/OF/HF;D;!



!

"""#$%&'()#*+#,-! ! ! ! !!!!!37!

!

!!!!!!!!!!!

!
!

c<E.N!HDI<HF!DL!@'*;.DBZ;MIZ!

a=<E.!E;!2<=!EBE2NFHE1D;U!;<><=<!0!E?=<BEHDB<!*54OZ!D>!3E?CH.;7!

$

L*5-:"$2:I":6A*4-6:$

06S$h"337K-1@$\9@-56:"S$K3"#U"5-]$

a=/2DAEH!3Q/=.N<=B7!TE.<=;!!

WEX/=!;.DBZ!&!@6*j!DB>/H><O<B.!/L!E!HDO:5!a/.EH!H<BZ.N!/L!TN<EH;!@gO!HDI<HF!./!:<!H<.NEH!

VOO<?DE.<!;<><=<!2EDBU!HDB<E=U!A=/;;-NE.AN<?!T<H.;!

dF;.<ODA!<B><B/OE.D/B!EL.<=!L<T!ODB;!-!��+)U!�"\U!DO2ED=<?!AE=?DEA!A/B.=EA.D/BU!E==NF.NODE;!p!A/HHE2;<!

VL!AE=?DEA!E==<;.![!DOO<?DE.<!#)\!0!g!EO2;!+/1!r<HHFLD;N!EB.D><B/O!V]!;.E.!

]DB<ZE=!./!DBEA.D>E.<!CB?D;ANE=Z<?!B<OE./AF;.;5!J>/D?!)V+U!L=<;N!"'$!

VA<!2EAIU!JBEHZ<;DE!D>!�!WZ!�!4!EO2!EB.D><B/O!

YHCD?;!=<;C;!TD.N!Qd!

%!EO2;!EB.D><B/O!V]!DB!4**OH!Qd!/><=!'*ODB!!

VB>!L/=!EH.<=BE.<!?DEZB/;D;K!,#P!3<5Z5!J#d7U!Y+#U!`,#U!#RMa=/2U!#_\5!WDA=/!B<OE./AF;.!Vc!

$

03D"T6443"$h"337K-1@$

"/.!TE.<=!3(6�#7!L/=!'*ODB!:<..<=!.NEB!DA<5!)$!EBEHZ<;DE5!J>/D?!)V+!p!>DB<ZE=5!Jca!

$

E5DU*:.g-$R7:.56A"$

#E=CIDE!:E=B<;D!�!/.N<=!X<HHFLD;NU!DB!.=/2DAEH!TE.<=;5!!

c<HEF<?!?D;.=<;;DBZ!;FO2./O;!L=/O!;.DBZ!p!/AA!LE.EH!

a/1DBK!Q<C=EH!QE0!ANEBB<H!O/?CHE./=!�!AE.<AN/HEODB<!;N/T<=!

d.DBZ!/L.<B!B/.!L<H.5!WDBDOEH!H/AEH!;DZB;5!n%*-4'*ODBK;<B;<!/L!DO2<B?DBZ!?//OU!EZD.E.D/BU!?F;2N/=DEU!QM]U!?DE2N/=<;D;U!

:EAIMHDO:ME:?/!2EDB5!�+)!p!�"\5!!

d<><=<!<B><B/ODBZ!�!AE=?D/OF/2E.NFU!AE=?D/Z<BDA!;N/AIU!J)$!p!V#"!

]DB<ZE=5!J>/D?!)V+5!JBEHZ<;DEK!.D.=E.<!D>!

$BZ/DBZ!"aK!PaQ!DBLC;D/B!;.E=.DBZ!E.!4-(OAZMIZMODB!/=!2N<B./HEODB<5!o!:<Be/;!

VB>!L/=!EH.<=BE.<!?DEZB/;D;!!

!

!

R46:"K-1@N$R4-:+5*7$

VOO<?!;<>!2EDB!0!H/AEH!;T<HHDBZU!:=CD;DBZ!p!2CBA.C=<!T/CB?;!�!;2DB<!Y+;!

"/.!TE.<=!(6�#!L/=!%*-b*ODB5!J>/D?!)V+5!JBEHZ<;DE5!

\<;C;!=E=<HF!=<fCD=<?!

JB.D><B/O!DL!2EDB!=<L=EA./=F5!4!EO2M'!T/CB?;!DB!4**OH!Qd!V]!/><=!'*ODB;!

VB>K!_\M`dd!D;!=<.EDB<?!Y+!;C;2<A.<?5!

i/CB?!./DH<.U!Jca!0M-!EB.D:D/.DA!2=/2NFHE1D;!!

!

03D"/C-:+".$>#46?D1$

]<B/O!DBAHC?<;!.<.=/?/./1DB!3=<;2!LEDHC=<!L=/O!2E=EHF;D;7!

#D=ACO/=EH!2E=E<;.N<;DEU!BEC;<EU!?DeeDB<;;U!OEHED;<5!!

\E=<K!=E2D?HF!2=/Z=<;;D><!LHEAAD?!?<;A<B?DBZ!2E=EHF;D;!

)V+!

\<;C;K!$'5!VB.C:E.D/B!p!><B.DHE.D/B!DL!=<;2!LEDHC=<5!YHCD?;U!2=<;;/=;!L/=!NF2/.<B;D/B!

i/CB?!AE=<!0!Jca!!

!

96:"$R:*-3$

QCO<=/C;!B<C=/./1DA!2<2.D?<;!

i<EIB<;;U!DBA/-/=?DBE.D/B!p!>D;CEH!?D;.U!;2<<AN!EB?!N<E=DBZ!

S/AEH!2EDBU!;T<HHDBZ!p!BCO:B<;;!!

\E=<K!=<;2D=E./=F!OC;AH<!2E=EHF;D;!

WEBEZ<O<B.!;EO<!E;!+HC<-\DBZ<?!$A./2C;!

!

J":"5-#$h"337K-1@$,11"11A":4$

dC;2<A.!DLK!CB<12HEDB<?!A/HHE2;<!/B!:<EANU!B<E=!?=/TBDBZ!

4
%&
!ED?K!=<.=D<><!L=/O!TE.<=!-!N<H2!JdJ)!-!2=/.<A.D/B!/L!=<;AC<=;!-!+SdMJSd!E;!=<fCD=<?!

a=/2DAEH!E=<E;![!.=.!EHH!TD.N!>DB<ZE=!3DBND:D.;!B<OE./AF;.!?D;ANE=Z<!/L!:/1!X<HHFLD;N7!!

!



!

"""#$%&'()#*+#,-! ! ! ! !!!!!3.!

!

!!!!!!!!!!!

!
!

Q/B-.=/2DAEH!E=<E;![!N<E.!3(6?<Z!L/=!'*ODB;7!=DB;<!TD.N!;<ETE.<=!

\<O/><!=<OEDBDBZ!.<B.EAH<;!!

JB.D><B/O!DL!DB?DAE.<?U!WZd$(!

cD;ANE=Z<K!/:;<=><!'N=;!DL!B/.!<B><B/OE.<?h!/:;<=><!gN=;!EL.<=!J]!DL!<B><B/OE.<?!

$

R7A?46A1$-:$Z*4"5$

+/1!X<HHFLD;N!3DOO<?DE.<!;<><=<!2EDBU!EZD.E.<?7!

+HC<!:/..H<U!;./B<LD;N!3DOO<?DE.<!DB.<B;<!2EDB7!

R7A?46A1$6:$3"*I-:+$Z*4"5$

V=CIEB?XD!;FB?=/O<!3?<HEF<?!/B;<.!%*ODB;U!DBD.DEH!;.DBZ!B/.!L<H.U!.<B.EAH<;!B/.!>D;D:H<7!

+HC<-=DBZ<?!/A./2C;!3=E2D?HF!2=/Z=<;;D><!?<;A<B?DBZ!LHEAAD?!2E=EHF;D;![!A/HHE2;<!/B!:<EAN7!

d<E!;BEI<!

!

L*5-:"$)6-16:-:+$

)DKK"5$K-1@$

a<.=/?/./1DB!-!:H/AI;!QE!ANEBB<H;!/L!B<=><;!EB?!OC;AH<;h!./1DB!B/.!?<;.=/F<?!:F!A//IDBZ!

$B;<.!G4N=!

)E=E<;.N<;DEU!Q0]0cU!:CH:E=!T<EIB<;;U!LHEAAD?!2E=EHF;D;U!LD1<?!?DHE.<?!2C2DH;U!=<;2!LEDHC=<U!E==NF.NODEU!A/OE!

WBZK!ANE=A/EH!<LL<A.D><U!ZE;.=DA!HE>EZ<!DL!G%N=;h!;C22/=.D><!.=.!3OEF!B<<?!,aaU!V]YU!2=<;;/=;U!2EADBZ7!

$

9-+D*4"5*$?6-16:-:+$

#/=EH!.=/C.U!;2EBD;N!OEAI<=<HU!:E==EAC?EU!LH/T<=F!A/?!

Q<C=/./1DB!3ADZCE./1DB7h!B/.!DBEA.D>E.<?!:F!A//IDBZh!:DB?;!./!QE!ANEBB<H;!!

$B;<.!(-gN=;h!QU]UcUJ)U!2E=E<;.N<;DEU!A/H?!EHH/?FBDEU!OFEHZDEU!=E;NU!CBC;CEH!.E;.<U!<H<A.=DA!;N/AI;U!:C=BDBZ!

WBZK!;C22/=.D><h!V]YU!EB.DND;.EODB<;U!EBEHZ<;DE!

$

R#56AT6-.$?6-16:-:+$

aCBEU!OEAI<=<H!

a/1DBK!O<.E:/HDA!2=/?CA.;!/L!:EA.<=DEH!?<Z=E?E.D/B!-!EHH<=ZF!HDI<!=<EA.D/B!

$B;<.!'*-%*ODB;U!EHH<=ZDA!HDI<!=<EA.D/B!-!LHC;NDBZU!N<E?EAN<U!?DeeDB<;;U!;T<HHDBZU!c0]U!E:?/!2EDBU!C=.DAE=DE!

WBZK!.=<E.!E;!EHH<=ZFU!C;CEHHF!;<HL-HDOD.DBZ!

!

)*5*374-#$1@"33K-1@$?6-16:-:+$

)E=EHF.DA!;N<HHLD;N!./1DBU!;E1D./1DB!-!;DODHE=!./!.<.=/?/./1DB!:C.!O/=<!2/.<B.!

!

R"*Z*4"5/*116#-*4".$-:K"#4-6:1K!]D:=D/!-!LHC/=/fCDB/H/B<$

_5"1@Z*4"5/*116#-*4".$-:K"#4-6:1K!J<=/O/BE;!-!LHC=/fCDB/H/B<U!.ND=?!Z<B<=E.D/B!A<2NEH/;2/=DBU$

$

R:*U"$0-4"1!
93-:-#*3$"S*A-:*4-6:$

+D.<!;D.<!

Q<C=/H/ZDAEHK!A=EBDEH!B<=><;U!HDO:!T<EIB<;;U!=<;2!OC;AH<!T<EIB<;;!

"E<OE./H/ZDAEHK!<>D?<BA<!/L!E:B/=OEH!A/EZCHE.D/B!!

$

E:#5"*1".$5-1U$6K$1"I"5-47$

45!S$#!

'5!WCH.D2H<!:D.<;!

%5!JHA/N/H!

(5!YE;.!/B;<.!/L!;FO2./O;!

65!+=/TB!T/=;<!.NEB!aDZ<=!

!

E:I"14-+*4-6:1$

#/EZCHE.D/B!;.C?D<;!3]V##7!

Y+#!EB?!LDHO!3:H//?!H/;;U!NE<O/HF.DA!EBE<ODE7!

+D/AN<O!3=<BEH!LEDHC=<7!

#R!3=NE:?/7!

d2D=/O<.=F!3B<C=/./1DAD.F7!

!

!



!

"""#$%&'()#*+#,-! ! ! ! !!!!!3/!

!

!!!!!!!!!!!

!
!

dBEI<!]<B/O!c<.<A.D/B!RD.!3d]cR7!

! `;<?!./!?<.<=ODB<!TNDAN!O/B/>EH<B.!!EB.D><B/OU!B/.!DL!<B><B/O<?!

! aEI<!;TE:!<E=HF!:C.!?/Bm.!C;<!d]cR!CBH<;;!;DZB;M;FO2./O;!/L!<B><B/OE.D/B!

$

93-:-#*3$17:.56A"1$-:$1:*U"$T-4"$

S/AEH!<LL<A.;!32EDBU!;T<HHDBZU!:=CD;DBZ7$

WEX/=!./1DB!;FB?=/O<;$

]<B/O-DB?CA<?!A/B;CO2.D/B!A/EZCH/2E.NF!3]V##7!-!+=/TBU!aDZ<=U!aED2EB!

VQ\!NDZNU!E)aa!2=/H/BZ<?U!YD:=DB/Z<B!H/TU!c-?DO<=!NDZN!

Q<C=/./1DAD.F!-!;<EU!?<E.N!E??<=U!aDZ<=U!aED2EB!

c<;A<B?DBZ!LHEAAD?!2E=EHF;D;!-!<F<!OC;AH<;!.N<B!:CH:E=!OC;AH<;!.N<B!=<;2D=E./=FMHDO:!!

WF/./1DAD.F!-!.DZ<=U!.ED2EBU!:HEAIU!;<E!

WFEHZDEU!\NE:?/U!DBA=!RU!J\Y!

JB.DA/EZCHEB.!A/EZCH/2E.NF!

+HEAI!;BEI<;!

E)aa!O/?<=E.<HF!E:B/=OEHU!<H<>E.D/B!/L!VQ\!@!45%!

! c-?DO<=!EB?!LD:=DB/Z<B!B/=OEH!

WDA=/EBZD/2E.NDA!NE<O/HF.DA!EBE<ODE!

OEF!H<E?!./!J\Y!

dF;.<ODA!;FO2./O;!

Q/B-;2<ADLDA!;F;.<ODA!;FO2./O;K!QM]U!E:?/ODBEH!2EDBU!?DE==N/<EU!?DE2N/=<;D;!EB?!N<E?EAN<!

!

L*:*+"A":4$

YD=;.!JD?!-!)V+U!WE=I!;D.<!/L!:D.<!!

i<EIB<;;!ELL<A.DBZ!=<;2!OC;AH<;!OEF!=<f!+]W!!

D>!NF?=E.D/B!./!2=<><B.!J\Y!!

Jca!

Q<<?!N/;2D.EH!TD.N!;.ELL!E:H<!./!E;;<;;!EB?!.=<E.!EBE2NFHE1D;U!HE:!L/=!VQ\!'(N=;U!J]!;./AI;!

45!,;.E:HD;N!AHDBDAEHMHE:!<>D?<BA<!/L!<B><B/ODBZ!3:H//?;!EB?!B<C=/H/ZDAEH!<1EO7!

'5!c<.<=ODB<!O/;.!HDI<HF!;BEI<!

%5!#C.!N/H<!DB!)V+!EB?!;TE:!

65!VL!T<HH!EB?!HE:;!B/=OEHU!=<O/><!)V+!DB!A=D.DAEH!AE=<!E=<E!

g5!VL!?<.<=D/=E.<;U!=<2HEA<!)V+!

95!VL!B/!;FO2./O;!4!N/C=!EL.<=!)V+!=<O/>EH!E?OD.!L/=!/:;<=>E.D/B!

85!\<2<E.!:H//?;!EB?!B<C=/!<1EO!E.!4N=MgN=M4'N=!2/;.!:D.<!

b5!VL!E.!EBF!.DO<!EBF!;CZZ<;.D/B!/L!<B><B/OE.D/B!ZD><!EB.D><B/O!

LCHH!=<;C;!LEADHD.D<;!E>EDHE:H<!

V]!DB!6**OH!Q!;EHDB<!EB?!ZD><!/><=!'*-%*ODB;!!

E?>DA<!=<K!;<=CO!;DAIB<;;!

4*5!$:;<=><!EHH!2E.D<B.;!L/=!E.!H<E;.!4'!N/C=;!

!

,T163D4"$-:.-#*4-6:1$K65$,:4-I":6A!

\<2/=.<?!;C??<B!A/HHE2;<U!;<DeC=<!/=!AE=?DEA!E==<;.!

J:B/=OEH!VQ\!

JBF!<>D?<BA<!2E=EHF;D;U!2./;D;U!/2N.NEHO/2H<ZDE!!

C"3*4-I"$-:.-#*4-6:1$K65$,:4-I":6A!

dF;.<ODA!;FO2./O;!3>/OD.DBZU!N<E?EAN<U!E:?/ODBEH!2EDBU!?DE==N/<E7!

S<CI/AF./;D;!

J:B/=OEH!E)aa!

#R!@!4***!!

!

C-1U1$6K$*:4-I":6A$

JBE2NFHE1D;[$d<=CO!;DAIB<;;!-!2=<?BD;/B<!'6OZ!$c!L/=!6M9$

!

!"4"5A-:-:+$*??56?5-*4"$*:4-I":6A$

S/AEH!IB/TH<?Z<!/L!;BEI<;!DB!E="*$/$dBEI<!<12<=.;M;BEI<!NEB?H<=;$

$:;<=>E.D/B!/L!;2<ADLDA!AHDBDAEH!;FB?=/O<;$

W/;.!2E=.;!;/C.NMA<B.=EH-<E;.<=B!JC;.=EHDE!/B<!>DEH!/L!<EAN!/L!:=/TB!EB?!.DZ<=!;BEI<;$

$
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$

L*:*+"A":4$6K$-AA".-*4"$5"*#4-6:1$46$*:4-I":6A$

45!d./2!EB.D><B/O!DBLC;D/B!

'5!SD<!2E.D<B.!LHE.U!NDZN-LH/T!$'U!;C22/=.!ED=TEF!!

%5!4!S!B/=OEH!;EHDB<!!

(5!DO!E?=<BEHDB<!!

65!#/B;D?<=!AEC.D/C;!D>!DBLC;D/B!E?=<BEHDB<!4!OZ!DB!4**!OS!:F!DBLC;D/B!2CO2K!;.E=.!E.!*56!OSMIZMNU!.D.=E.<!

g5!+=/BAN/;2E;O!-!;EH:C.EO/H!

95!`22<=!ED=TEF!/:;.=CA.D/B!-!B<:CHD;<?!E?=<BEHDB<5!

85!d<<I!E?>DA<!L=/O!)/D;/B;!#<B.=<!!

!

!

R?-."5$0-4"1!

!

b@-4"$=*-3".$1?-."5$

%!.F2<;!/L!=<EA.D/BK!

45!;<><=<!H/AEH!2EDB!G'!N=;!!

'5!S/AEH!2EDB!EB?!<=F.N<OE!G'(N=;!!

%5!)<=;D;.<B.!=<?!2EDBLCH!H<;D/B!6-4'M9!TD.N!D.AN!

c/<;!Q$a!AEC;<!B<A=/.D;DBZ!E=EANBD?D;O!

WEBEZ<O<B.K!DA<U!EBEHZ<;DE!!

!

<"#564-#$,5*#@:-.-1A$

Q<A=/.DA!H<;D/B;!/=!CHA<=;!.NE.!/AAC=!L/HH/TDBZ!E!;2D?<=!:D.<U!=<;CH.!/L!><B/O!<LL<A.;!

Y/HH/TDBZ!:D.<;!L=/O!=<AHC;<!;2D?<=;!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

$

$

$

R:*U"! Y6#*3$RS! 96*+D36?*4@7! <"D5646S! L7646S! <"?@5646S! Y-K"$4@5"*4!

W'+E*! Q/! ,E=HF! ! ! q<;! "F2/.<B;D/BU!]V##!

;.5('! WDH?! ,E=HF! SE.<!! SE.<! q<;! "F2/.<B;D/BU!]V##U!HE.<!

2E=EHF;D;!

W$&%4! d<><=<! JB.D-A/EZ!! ! SE.<! q<;! Q/B<!

;&.-&*! WDH?! ,E=HF! ,E=HF!! ,E=HF!3ODH?7! q<;! "F2/.<B;D/BU!]V##U!

2E=EHF;D;!3<E=HF7U!;<DeC=<;5!

W/;.!?<E?HF!

6(&0=! W/?! Q/! ,E=HF! ! ! c<;A!LHEAAD?!2E=EHF;D;U!

NF2/.<B;D/B!

P(&! Q/! Q/! q<;! q<;! q<;! !
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$

!

$

!

$

!

!

!

!

!

!

!

!!!

! C".$0*#U$ _D::"3$b"T$

! dOEHHU!;NDBF5!JHH!/L!JC;.=EHDE! +DZU!NED=F5!Qdi!EB?!d.N!^Sc!!!

a":6A$ JH2NE-HE.=/./1DBh!AEC;<;!OE;;D><!=<H<E;<!/L!

JAN!EB?!AE.<AN/HEODB<;!E.!B<=><!<B?DBZ;!

DB!JQd!-!?<2H<.<;!JAN!E.!QWr!-!2E=EHF;D;5!

W/;.!./1DA!IB/TBh!:D.<;!C;CEHHF!TD.B<;;<?h!A/B.EDB;!

B<C=/./1DB;!!-!;2/B.EB</C;!=<2<.D.D><!LD=DBZ!EB?!

2=/H/BZE.D/B!/L!J)m;!-!Qa!=<H<E;<!L=/O!;/OE.DA!EB?!JQd!-!

QW!EB?!EC./B/ODA!<1AD.E.D/B!

0-4"$ Q/!DBD.DEH!2EDBU!?<HEF<?!2EDB!6-4*ODB;5!

$L.<B!B/!:D.<!OE=I5!

d<><=<U!DOO<?DE.<!H/AEH!2EDB!!

2:I":6A*4-6:$ Y*#456."#4-1A!

)EDBU!!dT<E.DBZ!0!2DH/<=<A.D/B!!

ODH?!"aQU!.EANFAE=?DE!

Q/B-;2<ADLDAK!N<E?EAN<U!QM]U!

HFO2NE?<B/2E.NF!

\E2D?!G%*ODB;!-!'N=;5!JC./B/ODA!;./=O5!

QM]U!N<E?EAN<U!E:?/!2EDBU!W$Y5!#/EZCH/2E.NF!

JC./B/ODAK!;T<E.DBZU!;EHD>E.D/BU!2DH/<=<A.D/BU!HEA=DOE.D/B!

#]dK!"aQ0.EANF!$\!NF2/.<B;D/B0:=E?FU!J)$!!

Q<C=/K!LE;ADACHE.D/B;U!;2E;O;U!EZD.E.D/BU!A/OE!

#NDH?K!;C??<B!A/HHE2;<U!;EHD>E.D/BU!>/OD.DBZ!

_-514$*-.$ Q/!)V+5!VA<U!EBEHZ<;DE! )V+!

C"K"5$46$2!$-K[[[$ =<L=EA./=F!2EDBU!;F;.<ODA!<B><B/OE.D/BU!

CBAH<E=!?DEZB/;D;!

JHH!

L*:*+"A":4$ VA<U!EBEHZ<;DE5!

'!>DEH;!D>MDO!=<?:EAI!J]5!

!

)V+U!

SE:!.<;.;!./!<1AHC?<!EH.!?DEZB/;<;!EB?!A/O2HDAE.D/B;!

)/.<B.DEH!HDL<!.N=<E.;K!

-!\<;2D=E./=F!LEDHC=<!

-!"F2/.<B;D/B!/=!NF2<=.<B;D/B!

-!)CHO/BE=F!/<?<OE!

-!#/OE!

J+#U!$'U!o,aaU!.=<E.!Q#)$U!AE=<!TD.N!D>!LHCD?;!3=D;I!2CHO!

/<?<OE7U!.=<E.!"aQ!EB?!#]!A/HHE2;<U!E.=/2DB<5!J?OD.!V#`!DL!

J]!ZD><B!

E:.-#*4-6:1$K65$

*:4-I":6A$

45!dF;.<ODA!;FO2./O;!

'5!\<L=EA./=F!2EDB!

45!JHH!TD.N!;F;.<ODA!<B><B/OE.D/B!

'5!#E=?DEA!E==<;.![!D>!CB?DHC.<?!(-8!EO2;!

!-1#@*5+"$ Q/!;1!'N=;!EL.<=!:D.<! Q/!;1!EL.<=!gN=;!/:;!

Q/!;1!4'N=;!2/;.!EB.D><B/O!

)-4K*331$ ! WD;?DEZB/;<?!E;K!EAC.<!E:?/U!JWVU!?D;;<A.D/B!
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!
B'(2.3#72)(2#7'1*+,--'./*

$

$

Y_=1$

E:#5"*1".$0-3-5DT-:$

! `BA/BXCZE.<?!!

! ! "E<O/HF;D;!

! ! c=CZ;!

! ! PDH:<=.x;!;FB?=/O<!

! #/BXCZE.<?!!

! ! #N=/BDA!HD><=!?D;<E;<!

Y-I"5$":c7A"1$

JdaK!JSa!&4!! ! V;ANE<ODE!3##Y!EB?!D;ANE<ODA!B<A=/;D;!EB?!N<2E.D.D;7!

JdaK!JSa!@'56! ! JHA/N/HDA!N<2E.D.D;!

JdaK!JSa!G4! ! )E=EA<.EO/H!$c!TD.N!N<2E./A<HHCHE=!B<A=/;D;!

! ! ! ]D=EH!N<2E.D.D;U!D;ANE<ODA!B<A=/;D;U!./1DA!N<2E.D.D;!

!

>4@"5$4"141$K65$.-*+:61-1$

]D=EH!;<=/H/ZFU!JC./-J:!;A=<<BU!VOOCB/ZH/:CHDB;U!L<==D.DB!EB?!.=EB;L<==DB!;E.C=E.D/BU!�-L<./2=/.<DBU!A/22<=MAE<=CH/2HE;ODBU!�4-

EB.D.=F2;DB!

`dd!

!

,1#-4"1$9*D1"1!

SD><=!AD==N/;D;!!

WEHDZBEBAF!-!#E!A/H/BU!#E!/>E=F3W<DZ;7U!"<2E.DA!.CO/C=U!SFO2N/OE!

##Y!

a+!!

)EBA=<E.D.D;!!

#/B;.=DA.D><!2<=DAE=?D.D;U!]<B/C;!/:;.=CA.D/B![!<5Z5!+C??-#NDE=DU!\<BEH!LEDHC=<U!WF1/<?<OE!

!

)*5*#":4"1-1!

cDEZB/;.DA!-!<1C?E.<!>;!.=EB;C?E.<U!oDBL<A.D/BU!AEBA<=U!<.A5!

aN<=E2<C.DA!/=!2EHHDE.D><!!

)56#".D5"!

)=<-2=/A<?C=<K!Y+#U!A/EZ;U!

)=<2E=E.D/B![!<fCD2O<B.U!<12HEDB!./!2E.D<B.!

J;<2.DA!.<ANBDfC<!

#N//;<!;D.<K!H/T<=!LHEBI!3HE.<=EH!./!DBL5!,2DZE;.=DA!><;;<H;7!/=!OD?HDB<!'AO!:<H/T!CO:DHDAC;!3:<TE=<!:HE??<=7!

'*-g*OH!L/=!?DEZB/;.DA!.E2!/=!?=EDB!/><=!(-g!N=;!L/=!.N<=E2<C.DA!.E25!

,:*371-1!

)=/.<DB!p!Sc"![!L/=!<1C?E.<!>;!.=EB;C?E.<!

d<=CO!E;AD.<;-EH:CODB!Z=E?D<B.!3dJ-JP7!&!3;<=CO!EH:CODB!A/BA7!-!3E;AD.DA!EH:CODB!A/BA7!

!G44ZMH!&!#EU!2EBA=<E.D.D;!EB?!a+h!|44ZMH!&!AD==N/;D;U!##YU!B<2N=/.DA!;FB!

i##U!JOFHE;<!3↑in pancreatic), Culture, CytoloZF!

$

R?6:4*:"6D1$0*#4"5-*3$)"5-46:-4-1!

,!A/HDh!P=2!c!<B.<=/A/AADU!/.N<=!;.E2Nh!;.E2N!EC=<C;U!IH<:;D<HHEh!2;<C?/O/BE;U!!EBE<=/:<;!!

)*5*#":4"1-1V!i##@6**U!)WQ@'6*U!2"G95%6U!+H//?-E;AD.<;!2"!Z=E?D<B.@*54!

,TSV$A<L.=DE1/B<!'Z!V]!$c!/=!A<L/.E1DO<!'Z!V]!acdh!DB!?DEHF;D;!DB.=E2<=D./B<EH!A<L.EeD?DO<!EB?!A<2NEe/HDB!!

>4@"5V!OBZ!N<2E.DA!<BA<2NEH/2E.NFh!V]!EH:CODB!456ZMIZ!OEF!N<H2!?<A=!=<BEH!LEDHC=<!

$

9-55@61-1!

rECB?DA<U!d2D?<=!BE<>DU!+=CD;DBZU!)EHOE=!<=F.N<OEU!YDBZ<=!AHC::DBZU!.<HEBZD<A.E;DE;U!)<.<ANDE<U!"ED=!H/;;U!!

J;AD.<;U!PFBE<A/OE;.DEU!,BHE=Z<?!;2H<<BU!a<;.DACHE=!E.=/2NF!/=!EO<B/==N/<EU!J;.<=D1D;!

$

96A?3-#*4-6:1$

)/=.EH!NF2<=.<B;D/B!

J;AD.<;!

,BA<2NEH/2E.NF!

!
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!

"<2E./=<BEH!;FB?=/O<!

"<2E./A<HHCHE=!AE=ADB/OE!

$

)56+:61-1$$

#NDH?-)CZN!AHE;;DLDAE.D/B!;F;.<O!

#HE;;!J!/=!+!6-F<E=;!;C=>D>EH!=E.<!9*j!-!8*j!

#HE;;!#!4-F<E=!;C=>D>EH!!6*j!!

#=D.<=DEK!;<=CO!EH:CODBU!;<=CO!:DHDU!VQ\U!E;AD.<;U!<BA<2NEH/2E.NF!3<EAN!4-%!2/DB.;7!

!

G"?*4-#$_*-3D5"$

"<2E.DA!<BA<2NEH/2E.NF!Z=E?<?!L=/O!*!./!(K!;C:AHDBDAEH!./!A/OE!

L*:*+"A":4!

a=<E.!�V#)K!OEBBD./HMNF2<=./BDA!QE#HU!N<E?!<H<>E.D/BU!H/T!B/=O!2#$'!

a=<E.!2/D;/BDBZ!<Z5!QJ#!

SEA.CH/;<!-!=<?CA<!EOO/BDE!2=/?CA.D/B!

a=<E.!A/EZCHE.D/B!?<LDAD.;!!

W/BD./=!ZHCA/;<!EB?!<H<A.=/HF.<;!

SD><=!.=EB;2HEB.E.D/B!!

!

G"?*4-4-1!

9*D1"1$

c=CZ;!EB?!./1DB;!-!,.$"U!2E=EA<.EO/HU!E;2D=DBU!2E=EfCE.U!##HU!D?D/;FBA=E.DA!-!LHCAH/1U!NEH/.NEB<U!EOD/?E=/B<!

VBL<A.D/B!-!>D=EHU!2/;.->D=EH!3\<F<m;7U!B/B->D=EH!3H<2./U!./1/U!^!L<><=U!OFA/2HE;OE7!

]E;ACHE=!-!;N/AIU!2/=.EH!><DB!.N=/O:/;D;U!+C??!#NDE=D!

c<2/;D.D/B;!-!Y<U!#CU!LE..F!!HD><=U!QJd"!!

WEHDZBEBAF!-!2=DOE=F!/=!;<A/B?E=F!

JC./DOOCB<!

#"Y!

G"?*4-4-1$,$

YE<AEH-/=EH!

VZW-EB.D!"J]!&!EAC.<!DBL<A.D/Bh!%M6'!2/;.-<12/;C=<!

VZP-EB.D!"J]!&!2E;.!DBL<A.D/B!EB?!DOOCBD.F!

"J]!\QJ!&!DB!;.//HM2HE;OE!L/=!E;FO2!2<=D/?!

G"?*4-4-1$0$

)E=<B.<=EH!

JA.D><K!"+;JZU!"+<JZU!VZP-EB.D!"+AJZU!"<2!+!cQJ!

)=<>D/C;!=<;/H><?K!!JB.D-"+;JZU!JB.D-"+<JZU!VZP-EB.D!"+AJZ!

#E==D<=K!VZW-EB.D!"+AJZ!

]EAADBE.<?K!!JB.D-"+;JZ!

#/B.EA.!-!EB.D"+;JZ!DL!B/B-DOOCB<5!]EAADBE.<!

G"?*4-4-1$9$

)E=<B.<=EH!

"#]!\QJ!&!EAC.<U!?<.<A.E:H<!4
%&
!TD.NDB!4-'M6'!<12/;C=<!

VZP-EB.D!"#]!&!AN=/BDAh!0D><!:F!%M4'!C;CEHHF!

Q/!>EAADB<!M!2/;.-<12/;C=<!2=/2NFHE1D;!E>EDHE:H<!

!

h*D:.-#"$

)=<N<2E.DA!3CBA/BXCZE.<?!EIE!DB?D=<A.7!-!PDH:<=.x;!;FB?=/O<U!NE<O/HF;D;!

"<2E.DA!3CBA/BX7!-!N<2E.D.D;!3>D=EHU!EHA/N/HDAU!EC./-DOOCB<U!?=CZ!DB?CA<?U!A/BZ<BD.EH7!

VB.=EN<2E.DA!AN/H<;.E;D;!-!)+#U!)d#U!?=CZ;!

,1.=EN<2E.DA!AN/H<;.E;D;!-!#+c!;./B<U!2EBA=<E.D.D;U!AEBA<=!P+M2EBA=<E;U!:DH<!?CA.!;.=DA.C=<!

!

Y-I"5$=5*:1?3*:4!

2*537$\k8$.*71]$#6A?3-#*4-6:1!

)=DOE=F!Z=EL.!LEDHC=<!

+H<<?DBZU!E=.<=DEHM><B/C;!.N=/O:/;D;U!:DH<!H<EI!

\<BEH!LEDHC=<!

SCBZK!<LLC;D/B!/=!DBL<A.D/B!

$
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Y*4"$#6A?3-#*4-6:1!

\<X<A.D/BK!!EAC.<!-9-4(M9!2/;.-/2U!.=<E.!TD.N!D>!;.<=/D?;!

! ! AN=/BDA!-!gM6'!./!bM4'!-!B<<?!:D/2;F!./!A/BLD=O!

VOOCB/;C22=<;;D/Bh!VBL<A.D/B;K!)#)U!AEB?D?EU!#W]U!OEHDZBEBAF!3HFO2N/OE7!

+DHDE=F!;.=DA.C=<;!

$;.</2/=/;D;U!QC.=D.D/BU!c<!B/>/!AEBA<=!

\<AC==<BA<!2=DOE=F!?D;<E;<!

!

_"I"5$-:$45*:1?3*:4$?*4-":4$

+DHDE=F!-!;.=DA.C=<!EB?!AN/HEBZD.D;!

)B<CO/BDE!-!)#)U!:EA.<=DEHU!LCBZEH!

`aV!

"<2E.D.D;!-!EAC.<!/=!=<AC==<B.!

#Qd!DBL<A.D/B!-!<;2!LCBZEH!

]D=EH!-!#W]U!N<=2<;U!>E=DA<HHE!

!

J*1456":4"5-4-1$

#EO2FH/:EA.<=!3A/OO/B<;.7U!\/.E>D=C;!3A/OO/B<;.!DB!ANDH?=<B7U!Q/B-.F2N/D?EH!;EHO/B<HH/;D;U!Q/=/>D=C;U!PDE=?DEU!#=F2./;2/=D?DCOU!

,5!A/HD!$469K"9U!dNDZ<HHE!!
$

d.//HK!WDA=/;A/2F!EB?!ACH.C=<h!2E=E;D.<;U!EB.DZ<B!.<;.DBZ!3\/.E>D=C;7U!)#\!3#!cDLL7!!

a=<E.M2=<><B.!?<NF?=E.D/B;$)=<><B.!;2=<E?5!"EB?!TE;NDBZ5!)C:HDA!"<EH.N!Q/.DLDAE.D/B!$

J+1!?/!B/.!;N/=.<B!O/;.!P,U!:C.!OEF!2=/H/BZ!AE==D<=!;.EZ<5!`;<?!DB!;<><=<HF!DHHU!<;2!DOOCB/A/O2=/OD;<?5!

!

96A?3-#*4-6:1$

c<NF?=E.D/BU!<H<A.=/HF.<!?<=EBZ<O<B.!

"`d!-!,5!A/HD!$469K"9!

\<EA.D><!L<E.C=<;!<5Z5!E=.N=D.D;U!AE=?D.D;U!C=.DAE=DEU!<=F.N<OE!B/?/;COU!A/BXCBA.D>D.D;U!\<D.<=x;!;FB?=/O<5!
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JU!+!3↑/↓), C (↓), D (GCS<9, current seizure),�!3EZD.E.<?0=D;I7!!
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S/T!;A/=<!&!O/=<!;<><=<!DBXC=F!

!

!-1*14"5$5"1?6:1"!

)/.<B.DEH!./!/><=TN<HO!=<;/C=A<;!
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Q<=><!ZE;!!

J;2NF1DEB.;!-!DB<=.!ZE;<;!E;2NF1DE.<!:F!=<?CADBZ!EH></HE=!/1FZ<B!.<B;D/B!
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VL!;N/AI<?!ZD><!V]Yh!dVJc"!DB!ANDH?=<B!-!C;<!6*j!OEDB.<BEBA<!EL.<=!=<;C;!

RD??654-I"V$;<DeC=<!A/B.=/HU!EBEHZ<;DEU!L<><=!A/B.=/HU!+dS!

R4"56-.1V!V]!?<1!*5'OZMIZ!^gN!46-%*ODB;!:<L/=<!J:1!

,:4-T-64-#1V$! kBN'%V$EO/1!6*OZMIZ!^Vc!0!A<L/.E1DO<!6*OZMIZ!^Vc!!

$ $ ^BN'%V$A<L/.E1DO<!4**OZMIZ!H/E?DBZ!?/;<!-!6*OZMIZ!^Vc!3OE1!'Z7!

! ! VB!E?CH.;K!W#^!;EF;!A<L.=DE1/B<!'Z!0!:<B2<B!458Z!

J;<2.DA!W<BDBZD.D;M<BA<2NEHD.D;K!V]!JAFAH/>D=!4*OZMIZ!acd!V]!

96:4*#4$?56?@73*S-1C!O<BDBZ/A/AAC;M"D:![!=DLEO2DADB!4*OZMIZ!+c!1(!!

$

YDAT*5$)D:#4D5"$

E:.-#*4-6:1$

dC;2<A.<?!#Qd!DBL<A.D/B!

odJ"!EL.<=!B/=OEH!#a!;AEB!@!gN=;!

c<OF<HDBE.DBZ!A/B?D.D/B;K!PCDHHEDB!+E==<U!Wd!

+<BDZB!DB.=EA=EBDEH!NF2<=.<B;D/B!3.N<=E2<C.DA7!

96:45*-:.-#*4-6:1$

dIDB!DBL<A.D/B!/><=HFDBZ!2CBA.C=<!E=<E!

o!↑ICP or mass lesion (↓LOC, IIIn palsy, focal neuro deficit, papilloedema, seizures)!

#/EZCH/2E.NF!

VOOCB/A/O2=/OD;<!

96A?3-#*4-6:1$

`BAEH!/=!.<B./=DEH!N<=BDE.D/B!DL!<H<>E.<?!V#)!

S/T!2=<;;C=<!N<E?EAN<!-!=<?CA<?!:F!;OEHH<=!B<<?H<U!=/CB?<?U!EHDZB!:<><H!TD.N!?C=EH!LD:=<;U!=<-DB;<=.!;.FH<.!!

d2DBEH!<2D?C=EH!NE<OE./OE!!

\E=<HFK!DBL<A.D/BU!HEA<=E.D/B!/L!DB.<=><=.<:=EH!?D;AU!B<=><!=//.!DBXC=F!

$

="#@:-lD"$

Z/!S%-(h!C;<!`dd!DL!AEBm.!L<<H!V]!;2EA<;!

''-'6P!E?CH.!34'AO7U!''-'6P!ANDH?!3gAO7U!'AO!B</BE.<!

'*-%*?<Z!A<2NEHE?h!=<2HEA<!;.FH<.!:<L/=<!=<O/>DBZh!B/!<>D?<BA<!L/=!DOO/:DHD;E.D/B!EL.<=!

!

!

$

,#D4"$!7146:-#$C"*#4-6:1$

cD;.C=:<?!:EHEBA<!:<.T<<B!<1AD.E./=F!AN/HDB<=ZDA!EB?!DBND:D./=F!?/2EODB<=ZDA!!

\<A<B.!C;<!/L!EB.D2;FAN/.DA!/=!EB.D<O<.DA5!"'!EB.EZ/BD;.U!<=F.N=/OFADBU!EB.DND;.EODB<U!dd\VU!EB.DOEHE=DEH!!

$ACH/ZF=DA!A=D;D;U!a/=.DA/HHD;U!WEA=/ZH/;;DEU!+CAA/HDBZCEH!A=D;D;U!SE=FBZ/;2E;O!

+<Be.=/2DB<!3#/Z<B.DB7!4-'OZ!3*5*'OZMIZ7!VWMV]!

cDEe<2EO!

!

C*-1".$E:45*#5*:-*3$)5"11D5"!

V#)!&!WJ)-#))5!Q/=OEH!n4*OO"Z!

#C;NDBZ!=<LH<1K!3↑BP, widened pulse pressure and ↓HR).!

$
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$

E:.-#*4-6:1$K65$?5"/@61?-4*3$@7?"546:-#$1*3-:"V$

a<O2/=D;DBZ!.N<=E2F!-!<>D?<BA<!/L!A=D.DAEHHF!<H<>E.<?!V#)U!=E2D?HF!LEHHDBZ!P#dU!CBDHE.<=EH!?DHE.<?!2C2DH!

<65A*3$?5"11D5"$@7.56#"?@*3D1$/$.=DE?!/L!T<.U!TEAIFU!T/::HF!3DBA/B.DB<BA<!/L!C=DB<U!EH.<=<?U!E.E1DE7$

E.-6?*4@-#$E:45*#5*:-*3$G7?"54":1-6:$/$#N=/BDA!N<E?EAN<;U!q/CBZ!/:<;<!T/O<BU!2E2DHH/<?<OE$

#a!B/=OEHU!HCO:E=!2CBA.C=<!?DEZB/;.DA!EB?!.N<=E2<C.DA!

$

G"*.$=5*DA*$

"<E?!C2!%*!?<Z!

\<O/><!#!A/HHE=!TN<B!;2DB<!AH<E=<?!

WEDB.EDB!/1FZ<BE.D/B!3*'!>DE!Q)!./!;E.;!@b(j7!!

WEDB.EDB!B/=O/.<B;D/B!3WJ)!9*7!

WEDB.EDB!B/=O/ZHFAE<ODE!

#H/;<!O/BD./=DBZ!L/=!LEHH!DB!P#d!3f46ODB7!

\<L<==EH!./!B<C=/;C=Z<=F!L/=!C=Z<B.!$a!

VL!LEHHDBZ!P#dK!!

! OEBBD./H!'Z!/=!NF2<=./BDA!;EHDB<!%j!%OHMIZ!

! DB.C:E.<!EB?!><B.DHE.<!./!H/T!B/=OEH!2#$'!3%6-(*7!

! ! L<B.EBFH!'-6OAZMIZ!./!ODBDOD;<!=D;<!V#)!TD.N!DB.C:E.D/B!

! ! ;C1!456OZMIZ!3Z//?!DB.C:E.D/B!A/B?D.D/B;!=E2D?!/B;<.U!H<;;!=D;I!NF2/1DE!?C=DBZ!DB.C:E.D/B7!

! ! I<.EODB<!'OZMIZ!3#]d!;.E:H<U!B/!<>D?<BA<!V#)!=D;<7!/=!2=/2/L/H!

! DOO<?DE.<!$a!

a=<E.!;<DeC=<;!TD.N!:<Be/;!

cD;A/B.DBC<!/LL<B?DBZ!?=CZ$ $ $ $ $ $$$$$$!
RDT*5*#@:6-.$G*"A655@*+"!

C-1U$K*#4651$

YKW!'K4h!2=<>!dJ"h!Y"h!;O/IDBZh!"aQh!#a!?D;/=?<=;!3WE=LEBm;U!,NH<=-cEBH/;7!2/HFAF;.DA!ID?B<F!?D;<E;<7!

!

!

J5*.-:+$1714"A$

GD:4$*:.$G"11V!! VK!ODBDOEH!;FO2./O;!-!9*j!;C=>D>EH!

!!!!!!!!!!!!!!!!!!!!!!!!!!!! VVK!O/?-;<><=<!N<E?EAN<h!BCANEH!=DZD?D.Fh!OEF:<!#Q!2EH;F!!-!g*j!;C=>D>EH!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!! VVVK!?=/T;FU!A/BLC;<?U!ODH?!YQc!-!6*j!;C=>D>EH!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!! V]K!;.C2/=U!N<OD2E=<;D;!-!(*j!;C=>D>EH!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ]K!A/OEU!?<A<=<:=E.<U!O/=D:CB?!-!4*j!;C=>D>EH!!!!!

!

E:I"14-+*4-6:$

#a!N<E?!b956j!G4'N=;U!6*j!@4M6'!!!!!!!!!!!!!

Q<ZE.D><!#a!0!S)!@bbj!;<B;D.D><!

W/;.!;<B;D.D><!E.!4'N=;!

J.!'(N=;!i##K\##!=E.D/!4K4***!

i##!ODZN.!;.E=.!./!=D;<!HE.<=!?C<!./!AN<ODAEH!O<BDBZD.D;!

_EB.N/AN=/ODE!;.DHH!2=<;<B.!E.!'M6'U!DB!9*j!E.!%M6'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

,#PV!da!ANEBZ<;!DB!DBL!H<E?;U!TD?<!^\dU!2=/H/BZ<?!^aU!2<EI<?MDB><=.<?!a!TE><;!

!

96A?3-#*4-6:1$

\<:H<<?!

]E;/;2E;O!

"F?=/A<2NEHC;!

$.N<=K!A<=<:=EH!/<?<OEh!;<DeC=<;U!dVJc"!

!

L*:*+"A":4$

J;!2<=!x"<E?!a=ECOEx!0!!

a=<E.!DL!WJ)!@4%*!/=!<>D?<BA<!/L!<B?-/=ZEB!?F;LCBA.D/B!!

QDO/?D2DB<K!?<A=!>E;/;2E;O-!g*OZ!)$!^(N!L/=!4M6'!!

!V$EBEHZ<;DEh!OEBBD./H!

RD??654-I"$#*5"V!EB.D<O<.DA;h!fCD<.!?E=I!=//Oh!EB.DA/B>CH;EB.;h!A/==<A.!<H<A.=/HF.<;!!

!-1?61-4-6:V!C=Z<B.!B<C=/;C=Zh!$a!?<A=!=D;I!/L!=<-:H<<?!

$
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$

9R_$R@D:4$96A?3-#*4-6:1!
cD;A/BB<A.D/B!

WDZ=E.D/B!

#EHADLDAE.D/B!

+H/AIEZ<!

VBL<A.D/B!-!d.E2N!<2D?<=OD?D;U!d5EC=<C;!!

)<=D./BD.D;!!
R"-cD5"1$

R4*4D1$2?-3"?4-#D1$$

'0!;<DeC=<;!TD.N/C.!LCHH!=<A/><=F!:<.T<<BM6ODB;!A/B.DBC/C;!A/B>CH;D><!;<DeC=<;!!

Y+#K!DBA=!i+#!A/OO/B!

+D/AN<OK!JPWJU!DBA=!2=/HEA.DB!

VB!;.E.C;K!PHCU!`0,U!#EU!WZU!?=CZ!;A=<<BU!EB.DA/B>CH;EB.!H<><H;U!#RU!J+P!

,#PK!H/BZ!^aA!

#a!N<E?K!od$SU!/BZ/DBZ!EH.<=<?!S$#U!L<><=U!=<A<B.!"VU!)W"!#EU!EB.DA/EZU!o"V]U!@(*F=;U!2E=.DEH!;<DeC=<U!L/AEH!

S)U!,,PU!c=CZ!;A=<<B!

L*:*+"A":4$

$'U!;CA.D/BDBZU!A/OE!2/;D.D/BU!.=/HH<F!;D?<;!C2U!2E??<?h!.=<E.!AEC;<!

45!+<Be/m;K!!

WD?Ee/HEO!6OZ!3*546OZMIZ7!D>!./!OE1!4*OZ!

cDEe<2EO!6-4*OZ!3*5'OZMIZ7!D>!./!OE1!'*OZ!

'5!!\<2<E.!:<Be/;!EL.<=!6ODB;!

%5!!)N<BF./DBM>EH2=/E.<MS<><.D=EA<.EO!'*OZMIZ!V]!/><=!%*ODB;!!!

65!\dV$TD.N!dC1!456OZMIZ!V]!0!aND/2<B./B<!'-6OZMIZ!V]!/=!)=/2/L/H!4-'OZMIZ!-!6-4*OZMIZMN=!

#/B;D?<=!?<1.=/;<!36OHMIZ!4*j!?<17U!2F=D?/1DB<!

!

R?-:*3$2?-.D5*3$,T1#"11!
cD=<A.!<1.<B;D/B!L=/O!><=.<:=EH!/;.</OF<HD.D;U!<2D?C=EH!DBX<A.D/B;!/=!"E<OE./Z<B/C;!;2=<E?!!

\D;I!LEA./=;K!V]c`U!cWU!EHA/N/HD;OU!DOOCB/;C22=<;;D/B!!

d5!EC=<C;U!);<C?/O/BE;U!,!A/HDU!a+!

V]!J:1K!LHCAH/1EADHHDB!'Z!36*OZMIZ7!V]!fgN!0!Z<B.EODADB!9OZMIZ!V]!/?!

,O<=Z<BAF!;C=ZDAEH!?<A/O2=<;;D/B!EB?!?=EDBEZ<!/L!E:;A<;;!

$

!-?@4@"5-*$

JAC.<!C22<=!=<;2D=E./=F!.=EA.!DBL<A.D/B!

P=EO-2/;D.D><!E<=/:DA!=/?!

);<C?/O<O:=EB/C;!2NE=FBZD.D;U!L<><=U!<BHE=Z<?!EB.<=D/=!A<=>DAEH!HFO2N!B/?<;!-!t:CHH!B<AIt!E22<E=EBA<!

2KK"#41$6K$46S-:$

#E=?D/OF/2E.NF!EB?!OF/AE=?D.D;U!E==NF.NODE;!!

Q<C=D.D;!ELL<A.;!O/./=!B<=><;!-!2E=EHF;D;!/L!;/L.!2EHE.<U!AEC;DBZ!?F;2NEZDE!EB?!BE;EH!=<ZC=ZD.E.D/BU!.N<B!/ACHE=!B<=><;U!2<=D2N<=EH!

B<=><;!EB?!?DE2N=EZO!TD.N!=<;CH.DBZ!DBL<A.D/B!EB?!=<;2D=E./=F!LEDHC=<5!

Q<2N=D.D;!EB?!2=/.<DBC=DE!!

aN=/O:/AF./2<BDE!

L*:*+"A":4$

JB.D./1DB!;N/CH?!:<!ZD><B!TD.NDB!(8!N/C=;!/L!/B;<.!3N/=;<!;<=COU!=<EA.D/B;!A/OO/B7!

+E==D<=!BC=;DBZ!

+<BeFH2<BDADHHDB!V]!D;!L/HH/T<?!:F!/=EH!2<BDADHHDB!]!L/=!4*!./!4(!?EF;5!!

`=Z<B.!.=EAN</;./OF!OEF!:<!=<fCD=<?!L/=!=<;2D=E./=F!/:;.=CA.D/B5!

#/B.EA.!.<;.DBZK!dTE:!AH/;<!A/B.EA.;U!.=<E.!TD.N!E!;DBZH<!?/;<!VW!:<BeFH2<BDADHHDB!

$

="4*:D1!

#H/;.=D?DCO!.<.EBD![!EBE<=/:DA!P0D><!=/?!

#/O2HDAE.D/B;K!\NE:?/U!H/BZ!:/B<!{U!A/O2HDAE.D/B;!/L!2=/H/BZ<?!N/;2D.EHD;E.D/BU!E;2D=E.D/B!2B<CO/BDE!

V1K!!i/CB?!;TE:U!DBA=!#R!

\1K$dC22/=.D><h!;<?E.D/BU!2E=EHF;D;U!><B.DHE.D/BU!:<Be/;U!ODBDOEH!;.DOCHE.D/B!

c<:=D?<!.D;;C<h!O<.=/BD?Ee/H<!

a<.EBC;!VZK!B<C.=EHD;<;!./1DB!B/.!F<.!<B.<=<?!#Qdh!?<A=<E;<;!O/=.EHD.Fh!ZD><!:<L/=<!T/CB?!?<:=D?<O<B.!

$
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$

EAAD:-1*4-6:$

a<.EBC;!./1/D?K!'M(MgM48!O/B.N;U!6M46F=;U!<><=F!4*F=;!

a<.EBC;!VZK!2E;;D><!DOOCBD;E.D/Bh!'6*DC!!

!VOOCB<K!E.!H<E;.!%!?/;<;!EB?!`ac!

!

064D3-1A$

#H/;.=D?DCO!:/.CHDBCO!

Y//?-:/=B<U!VB.<;.DBEHU!i/CB?!:/.CHD;O!

JAC.<!;FOO<.=DAEHU!?<;A<B?DBZU!LHEAAD?!2E=EHF;D;!!

cDLLDACH.F!;TEHH/TDBZ!EB?!;2<EIDBZU!c!p!]!/=!A/B;.D2E.D/B!p!=<.<B.D/B!

)E.D<B.!=<OEDB;!EH<=.!

JAC.<!/B;<.!/L!:DHE.<=EH!A=EBDEH!B<=><!DB>/H><O<B.!

YEDHC=<!/L!EAA/OO/?E.D/BU!2C2DH;!LD1<?!DB!OD?!2/;D.D/B!/=!?DHE.<?U!:HC==<?!>D;D/BU!2./;D;!

L*:*+"A":4$

\<;2D=E./=F!;C22/=.K!\<A/><=F!.DO<!.F2DAEHHF!=EBZ<;!%*-4**!?EF;5!a=EAN</;./OF!OEF!:<!=<f!!

JA.D>E.<?!ANE=A/EHU!JB.D./1DB!

$

!

!!!!!!!!!!! !
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;*F*B*+,--'./*

* * * * * * * * * * * * * ******

$

>I*5-*:$G7?"514-AD3*4-6:$R7:.56A"$\>GRR]$

Y/HH/T;!;C2<=/>CHE.D/B!;.DOCHE.<?!:F!N#P!EB?!NCOEB!O<B/2EC;EH!Z/BE?/.=/2NDB5!!

WEBF!DBLHEOOE./=F!O<?DE./=;!E=<!=<H<E;<?!EB?!DBA=<E;<!AE2DHHE=F!2<=O<E:DHD.F!EB?!LHCD?!=<.<B.D/B5!!

J:?/!2EDBU!Q0]U!E;AD.<;U!2H<C=EH!<LLC;D/BU!=<BEH!LEDHC=<U!]a,U!J\cd!

E:I"14-+*4-6:1K!Y+#!3↑Hct), U&Es, coags, LFT. CXR, pelvic/abdo USS!

L*:*+"A":4!

)=<><B.D/BK!O/BD./=DBZ!/L!/<;.=/Z<B!H<><H!p!`dd!EB?!TD.NN/H?DBZ!N#P!DL!NDZN!=D;I!$"dd5!

WDH?!$"ddK!EBEHZ<;DE!p!�/=EH!LHCD?;!L/=!NF2/>/HE<ODE5!d<..H<;!G9?!CBH<;;!2=<ZBEBAF!/AAC=;5!!

W/?-d<>!$"ddK!d.=DA.!LHCD?!:EHEBA<K!V]!YHCD?;!p!A/==<A.!<H<A.=/HF.<!E:B/=OEHD.D<;U!JH:CODB5!

c]a!2=/2NFHE1D;U!JBEHZ<;DEU!JB.D<O<.DA;5!)E=EA<B.<;D;5!cDC=<.DA;5!"c`!/=!V#`!!

96A?3-#*4-6:1K!aN=/O:/<O:/HD;OU!J\YU!NF2<=R0U!J\cdU!/>E=DEB!./=;D/BU!DBL<A.D/BU!/AAE;D/BEHHF!LE.EH5!

!

)E!!$

"1K!?F;2E=<CBDEU!2C=CH<B.!)]!?D;ANE=Z<U!2=<>D/C;!)Vc!/=!dacU!N1!`)dVU!=<A<B.!DB;.=CO<B.E.D/B!/L!C.<=C;!

Q/B-dacK!!

! WDH?K!2/!ECZO<B.DB!0!?/1FAFAHDB<!4**OZ!+c!4(M9!

! d<><=<K!D>!EO2DADHHDB!'Z!fgN!0!Z<B.EODADB!(-gOZMIZ!$c!0!O<.=/BD?Ee/H<!6**OZ!:?!

dacK!

! WDH?K!2/!EeD.N=/OFADB!6**OZ!;.E.!0!2/!?/1FAFAHDB<!4**OZ!+c!0!O<.=/BD?Ee/H<!(**OZ!+c!4(M9!

! 3DL!Z/B/==N/<E!;C;2<A.<?!E??!A<L.=DE1/B<!'6*OZ!D>MDO!;.E.7!

! d<><=<K!2/!?/1FAFAHDB<!4**OZ!+c!0!D>!O<.=/BD?Ee/H<!6**OZ!+c!0!A<L.=DE1/B<!4Z!$c!

\<O/><!\)$#!/=!V`c!

#/B.EA.!.=EADBZ!EB?!.=<E.!;<1CEH!2E=.B<=;!

,?CAE.D/B!=<!;EL<!;<1CEH!2=EA.DA<;!EB?!A/B.=EA<2.D/B!

`ddK!DL!E:;A<;;!;C;2<A.<?!!

J?OD.!DLK!./1DAh!;<><=<!2EDBh!CBE:H<!./!./H<=E.<!)$!O<?;h!2=<ZBEBAFh!2=<-2C:<=.EHh!"V]h!2//=!A/O2HDEBA<h!V`c!!

$

2A"5+":#7$\)614/#6-4*3]$96:45*#"?4-6:$

)=<><B.;!/>CHE.D/BMDO2HEB.E.D/B5!

)56+"146+":/6:37$2A"5+":#7$96:45*#"?4-6:$\)>29]!

c/;<K!S<>/B/=Z<;.=<H!*596OZ!)$!f4'N!1!'!$\!456OZ!;.E.!TD.NDB!4'*N!/L!dV!3D?<EHHFG9'N7!

YEDHC=<!=E.<!454j!DL!ZD><B!G9'N!

$

R"SD*3$,11*D34!!

a=DEZ<!TD.N!NDZN!2=D/=D.FU!2=/>D?<!DOO<?DE.<!2=D>EAF!

a=ECOE.DA!2NF;DAEH!DBXC=D<;!-!J+#;U!;C=ZDAEH!E:?/O<BU!<1A<;;D><!:H<<?DBZU!/.N<=!DBXC=D<;!!!

J?>DA<!2E.D<B.!B/.!./!<E.U!?=DBIU!ANEBZ<!AH/.N<;!/=!TE;N!

JBEHZ<;DE!!

#/B.EA.!c/A./=;!L/=!d<1CEH!J:C;<!#E=<!>DE!)/HDA<!#/B.=/H!#<B.=<!

iE=B!2.!OEF!NE><!./!.EHI!./!OEH<!?<.<A.D><!:<L/=<!LC=.N<=!O<?DAEH!E;;<;;O<B.!

!

"1K!PFBE<A/H/ZDAEH!ND;./=FU!#C==<B.!O<.N/?!/L!A/B.=EA<2.D/BU!SW)!
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S\m;K!;<HL!?DEZB/;D;!/L!`aV!@!NE<OE.C=DE!@!L=<fC<BAF!@!L<><=!@!?F;C=DE!@!;C2=E2C:DA!2EDB$

$

)7"36:"?@5-4-1$

QD.=D.<;K!b6j!))]U!9*j!Q)]!L/=!`aV!

S<CA;K!9*j!))]U!86j!Q)]!L/=!`aV$

!

)*".-*45-#1$

8(j!,!A/HDU!gj!2=/.<C;U!6j!IH<:;D<HHEU!%56j!<B.<=/A/AAC;h!P0D><;!DB!/H?<=!:/F;MCB?<=HFDBZ!O<?DAEH!A/B?D.D/B;$

JHTEF;!AN<AI!+)$

QD.=D.<;K!!!!!!!!!!!!! ! g*j!;<B;!3?/<;Bm.!?<><H/2!TD.N!P0D><;7!!!!!! b6-bbj!;2<A!

i+#!?D2;.DAIK!! ! 9*-8*j!;<B;h!P=EO!;.EDB!8*-b9j!;<B;!!!!!!! 8*-b*j!;2<Ah!!;<B;!?<A=!DL!G'F=;!

i+#K!!!!!!!!!!!!!!!!!!!!!! ! 6*-b*j!;<B;!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 6*-b*j!;2<A!

+EA.<=DEK!!!!!!!!!!!!!!!!! ! 6*-b*j!;<B;!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 4*-b*j!;2<A!

\<BEH!`ddK!EHH!ANDH?=<B!TD.N!4
%&
!`aVU!%-gM6'!EL.<=!DBL<A.D/B!

cWdJ!;AEBK!EL.<=!gM4'!/=!E.!EZ<!%-(F=;!./!H//I!L/=!;AE==DBZ!DL!=<fCD=<?!N/;2D.EHD;E.D/B!

!
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W#`K!G%M4'!/=!DL!E:B/=OEH!`dd!

$

,.A-4$-KV$

GgM4'!

;<2.DA!

CB?<=HFDBZ!?D;<E;<!

C=DBE=F!/:;.=CA.D/B!

2F<H/B<2N=D.D;!!

LEDHC=<!./!=<;2/B?!./!)$m;!

$

)5614*4-4-1$

G%6F=;K!C;CEHHF!dac!

@%6F=;!/=!N/O/;<1CEHK!C;CEHHF!,!A/HD!@8*jh!'*j!/.N<=!P![D><;!/=!NE<OE./Z<B/C;!;2=<E?!/=!2/;.!:D/2;F!

a=<E.!E;!2<=!`aVh!DL!G%6F=;U!.=<E.!E;!dac!!

VL!;<><=<K$;F;.<ODA!L<E.C=<;MC=DBE=F!=<.<B.D/BK!EO2!'Z!V]!^Vc!!0!!Z<B.!(-gOZMIZ!$c!!L/=!4(M9!

!

!

!

!

!!!!!!!!!!! !
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>)(<#.'23./*+,--'./*

*

$

,C!R!
9*D1"1$

#/OO/BK!d<2;D;U!OE;;D><!.=ECOEU!OCH.D2H<!.=EB;LC;D/B;U!NF2/>/HE<ODA!;N/AIU!)B<CO/BDEU!E;2D=E.D/B!

$.N<=K!dO/I<!DBNEHE.D/BU!+C=B;U!Q<E=!?=/TBDBZU!cRJU!<AHEO2;DEU!EOBD/.DA!LHCD?MLE.!<O:/HC;U!?=CZ;!32E=EfCE.U!N<=/DBU!E;2D=DB7U!

2EBA=<E.D.D;U!HD><=!LEDHC=<U!cV#U!N<E?!DBXC=FU!.=EB;LC;D/BU!.CO/C=!HF;D;!!

$

VBA=!2<=O<E:DHD.F!2CHO/BE=F!ODA=/>E;ACHE.C=<!-!H<EIEZ<!/L!2=/.<DBEA</C;!LHCD?!-!NF2/1DE!EB?!W$Y!

$

!-*+:614-#$#5-4"5-*$$

45!JAC.<!/B;<.!

'5!#_\K!:DHE.<=EH!DBLDH.=E.<;!

%5!)#i)!G48OO"ZMHEAI!/L!AHDBDAEH!<>D?<BA<!/L!S]Y!

(5!\<L=EA./=F!NF2/1E<ODEK!)E$'K!YD$'G'**5!

$

E:.-#*4-6:1$K65$I":4-3*4-6:V$

)E$'K!Gg*OO"Z!?<;2D.<!g*j!$'!

)E#$'K!@(6OO"Z!!

J22=/EAN<;K!H/T-.D?EH->/HCO<!.<ANBDfC<;U!2<=OD;;D><!NF2<=AE2BDEU!2=/B<!2/;D.D/BU!2=/B<!><B.DHE.D/B!

SCBZ!2=/.<A.D/B!;<..DBZ;K!]/HCO<!#/B.=/H!/=!dVW]U!a]!g-8OHMIZ!3EDO!)HE.<EC!)G%*AO"'$7U!\\!4g-48!

$

,#D4"$,14@A*$

R"I"5-47$

WDH?K!#/CZNU!TN<<e<U!EA.D><U!.EHI;!;<B.<BA<;U!),Y\MY,]4!@g*j!2=<?U!dE$'!@b(j$

W/?<=E.<K!#/CZNU!TN<<e<U!ODH?!=<;2!?D;.=<;;U!.EHI;!2N=E;<;U!),Y\MY,]4!(*-g*jU!dE$'!b*-b(j$

d<><=<K!WE=I<?!=<;2!?D;.=<;;U!;DBZH<!T/=?;U!?<A=!:=<E.N!;/CB?;U!2CH;C;!2E=E?/1C;U!AFEB/;D;U!),Y\MY,]4!G(*jU!dE$'!Gb*j$

SDL<-.N=<E.<BDBZK!,1NEC;.D/BU!?<A=<E;<?!S$#U!;DH<B.!AN<;.U!:=E?FAE=?DEU!NF2/.<B;D/BU!dE$'!G8*j$

$

!5D+1!

V]!;EH:C.EO/H!-!ID?;!46OAZMIZ!/><=!4*ODB;!.N<B!4OAZMIZMODBh!E?CH.;!6OAZMIZ!4ODB!.N<B!6-4*OAZMIZMN=!

J?=<BEHDB<!-!*54OHMIZ!4K4****!;H/T!D>!

#/=.DA/;.<=/D?;!-!4-'OZMIZ!2/!2=<?BD;/B<!/=!4OZMIZ!fgN!D>!NF?=/A/=.D;/B<!(OZMIZ!3OE1!'**OZ7!fgN!

JB.DAN/HDB<=ZDA;!-!D2=E.=/2DCO!:=/OD?<!

V]!WZd$(!-!'5(Z!:/HC;!/><=!'*-g*ODB;!3NF2/.<B;D/BU!?<A=!=<LH<1<;U!T<EIB<;;7!

V]!EODB/2NFHHDB<!-!6OZMIZ!/><=!%*ODB;!.N<B!*5gONMIZMN=!

VB.C:E.D/BK!I<.EODB<!/=!;<>/LHC=EB<!

!

E:.-#*4-6:1$K65$E:4DT*4-6:!

J2B/<EMAE=?DEA!E==<;.!

c<A=!S$#!

,1NEC;.D/B!/=!=D;DBZ!#$'!?<;2D.<!OE1DOEH!.N<=E2F!

d<><=<!NF2/1DE!/=!EAD?/;D;!

!

,-5Z*7$A*:*+"A":4$-:$3-K"/4@5"*4":-:+$*14@A*$

)5"?*5*4-6:$

W/;.!<12<=D<BA<?!DB.C:E./=!

SE=Z<;.!?DEO<.<=!,aa!3ODBDOD;<!=<;D;.EBA<!./!LH/T7!

JB.DAD2E.<!#]d!A/HHE2;<!/B!DB.C:E.D/B!

! )=<H/E?!TD.N!B/=OEH!;EHDB<!4*-'*OHMIZ!

! J>/D?!NF2<=><B.DHE.D/B!

! )=<2E=<!2C;N-?/;<!>E;/2=<;;/=!3<Z!O<./=EODB/H!*56-4OZ!:/HC;7!

!

!5D+1$

R<.EODB<!'OZMIZ!

dC1!456OZMIZ!

!

!
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)614/-:4DT*4-6:$

WEBCEHHF!><B.DHE.<!./!E;;<;;!A/O2HDEBA<!

`;<!>/HCO<-A/B.=/HH<?!><B.DHE.D/B!

! \\!g-4*!:=<E.N;MODB!

! a]!g-8OHMIZ!

! S/BZ!<12!.DO<!

! VK,!=E.D/!4K(![!4K6!

! WDBDOEH!),,)!G6AO!"'*!

! R<<2!2HE.<EC!2=<;;C=<!G'*AO!"'*!

! ,12<A.!NDZN!2=<;;C=<;!3EDO!L/=!G(*AO!"'*7!

J?XC;.!;<..DBZ;!./!E>/D?!:=<E.N!;.EAIDBZM?FBEODA!NF2<=DBLHE.D/B!

,O2H/F!2<=OD;;D><!NF2<=AE2BDE![!EDO!L/=K!

! dE$'!@b*j!

! 2"!@954!

R<<2!N<E>DHF!;<?E.<?!EB?!2E=EHF;<?!

$

95*1@-:+$*14@A*4-#$?614$-:4DT*4-6:N@-+@$?5"11D5"1$

J;;<;;!L/=!=<><=;D:H<!AEC;<;!3c$),d7!

! !D;2HEA<O<B.!/L!,aa!3/<;/2NEZ<EH!/=!\W+!DB.C:E.D/B7!

! >:;.=CA.D/B!/L!,aa!&!IDBIDBZU!;<A=<.D/B;!

! )B<CO/.N/=E1!

! 2fCD2O<B.!LEDHC=<!

! R.EAI<?!:=<E.N;!

! ]<B.DHE./=!?F;;FBAN=/BF!

! i/=;<BDBZ!:=/BAN/;2E;O!

aEI<!2E.D<B.!/LL!><B.DHE./=U!<B;C=<!A/O2H<.<!<1NEHE.D/B!

WEBCEHHF!><B.DHE.<!TD.N!4**j!$'!

dCA.D/B!,aa!

)E=EHF;<!

WE1DOD;<!O<?DAEH!.N<=E2F!L/=!E;.NOE!!

V.!2B<CO/.N/=E1!;C;2<A.<?!-!)EH2E.<!L/=!.=EAN<EH!?<>DE.D/BU!+<?;D?<!`ddU!c<A/O2=<;;!.N<B!V##!

)/=.E:H<!#_\!/BA<!;.E:DHD;<?!

$

G*"A6?471-1$

R-4"1!

d2C=D/C;!L=/O!BE;/2NE=FB1MPVa!

+=/BANDEH!.=EA.!3NDZN!2=<;;C=<7!-!A/OO/BU!=<;2/B?;!T<HH!./!<O:/HD;E.D/B!

)CHO/BE=F!AD=ACHE.D/B!3H/T!2=<;;C=<7![!CBA/OO/B!

!

WE;;D><!NE<O/2.F;D;!@6**OHM'(N=;!/=!@4**OHMN=!

iD.NMTD.N/C.!E:B/=OEH!ZE;!<1ANEBZ<!3NF2/1DEMNF2<=AE2BDE7!/=!E:B/=OEH!AD=ACHE./=F!3.EANFMNF2/.<B;D/B7!

$

9*D1"1$

VBL<A.D/B![!a+U!:=/BAND.D;U!HCBZ!E:;A<;;U!:=/BAND<A.E;D;U!LCBZEH!3E;2<=ZDHHC;7!

Q</2HE;.DA![!#E!HCBZU!'�!#EU!\!OEDB!;.<O!<=/;D/B!L=/O!/<;/2NEZ<EH!#E!

#E=?D/>E;ACHE=![!),U!J)$U!OD.=EH!;.<B/;D;U!J]W!

VOOCB/H/ZDA![!dS,U!i<Z<B<=;U!P//?2E;.C=<m;!

#/BZ<BD.EH!-!#Y!

)/;.-DBL<A.D/C;!-!"`d!

$.N<=![!a=ECOEU!A/EZCH/2E.NFU!Y+!

c=CZ;K!EOD/?E=/B<U!2<BDADHHEODB<!

!

E:I"14-+*4-6:1$

,#PK!<>D?<BA<!/L!OD.=EH!;.<B/;D;!/=!=ED;<?!2CHO!2=<;;C=<;!3)!OD.=EH<U!\]"7!

Y+#K!.N=/O:/AF./2<BDE!

d2C.CO!W#dK!DBL<A.D/C;!AEC;<!

"E<O/HF;D;!;A=<<BK!"`dMaa)!

JC./DOOCB<!;A=<<BK!JQJU!,QJU!AJQ#J!3i<Z<B<=;7!

!
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#\)!L/=!<>D?<BA<!/L!;F;.<ODA!DBLHEOOE.D/B!

,#"$K!>EH>CH/2E.NF!/=!2CHO!"aQ!

$

L*:*+"A":4$

)/;D.D/B!-!;D.!C2U!:H<<?DBZ!HCBZ!?/TB!EL.<=!DB.C:E.D/B!!

JD=TEF!-!HE=Z<!,aa!3;CA.D/BU!:=/BAN75!VB.C:E.<!<E=HF!E;!O/=.EHD.F!?C<!./!E;2NF1DE.D/B!

$1FZ<BE.D/B!-!NDZN!LH/T!EB?!NDZN!A/BA!$'!

"E<O/==NEZ<!A/B.=/H!-!EBZD/U!:=/BANDEH!E=.<=F!<O:/HD;E.D/BU!:=/BAN/;A/2FU!;C=Z<=F!

J>/D?!NF2<=.<B;D/B!3o2<=OD;;D><!NF2/.<B;D/B7!

\<><=;<!EB.DA/EZCHE.D/B!3YY)U!A=F/2=<AD2D.E.<!<.A7!!

$

YD:+$=DA6D51$

)5-A*57!!

dOEHH-A<HH!HCBZ!AEBA<=;!3d#S#7!

Q/B-;OEHH-A<HH!HCBZ!AEBA<=;!3Qd#S#7!

! dfCEO/C;!-!#<B.=EHU!>E=DE:H<!?DLL<=<B.DE.D/BU!OEF!AE>D.E.<!

! J?<B/AE=ADB/OE!!-!S<;;!;O/IDBZ!=<HE.<?U!;OEHHU!2<=D2N<=EH!

! SE=Z<!A<HH!-!PDEB.!A<HH!p!#H<E=!A<HHU!2<=D2N<=EH!

! W<;/.N<HD/OE!

R"#6:.*57V!

d/HD.E=F!/=!OCH.D2H<!3AEBB/B!:EHH7!B/?CH<;K!A/H/BU!:=<E;.U!=<BEHU!.<;.D;U!a##U!O<HEB/OE!

cDLLC;<K!2=/;.E.<U!;./OEANU!2EBA=<E;U!HFO2N/OEU!.NF=/D?!3L/HHDACHE=!A<HH7!

$

)*5*:"6?3*14-#$17:.56A"1$

"F2<=AEHAE<ODE!3)a"-\)7U!NF2/BE.=E<ODE!3dVJc"7U!<A./2DA!J#a"U!AE=ADB/D?U!ZFBE<A/OE;.DEU!!NF2/ZHFAE<ODE!3DB;CHDB!HDI<!2=/.<DB7U!

,E./B!SEO:<=.!;FB?=/O<U!2<=D2N<=EH!B<C=/2E.NFU!2/HFOF/;D.D;U!AHC::DBZU!NF2<=.=/2NDA!2CHO/BE=F!/;.</E=.N=/2E.NFU!.N=/O:/;D;U!

cV#U!B<2N=/.DA!;FB?=/O<U!?<=OE./OF/;D.D;U!EAEB.N/;D;!BDZ=DAEB;!

$

R*5#6-.61-1!

WCH.D/=ZEB!?D;<E;<!/L!D?D/2E.NDA!AEC;<!

Q/BAE;<E.DBZ!Z=EBCH/OE;!DB!ELL<A.<?!/=ZEB;!

#_\K!2=/ODB<B.!:DHE.<=EH!NDHE=!EB?!=DZN.!2E=E.=EAN<EH!E?<B/2E.NF!

d_K!A/CZNU!?F;2B<EU!AN<;.!2EDBU!OEHED;<U!L<><=U!=E;N!3<=F.N<OE!B/?/;CO7!

SE:;K!H<CI/2<BDEU!</;DB/2NDHDEU!<H<>E.<?!,d\U!NF2<=AEHA<ODE�!<H<>E.<?!J#,!H<><Hh!B/BAE;<E.DBZ!Z=EBCH/OE;!

a1K!;.<=/D?;�!EB.D:D/.DA;!DL!;C;2<A.!;<A/B?E=F!2B<CO/BDE!

$

)2$

R-A?3-K-".$b"33e1$1#65"V!

B$?41!!!!!!!!!!!!!! c]a!d1!/=!$,!!!!!!!!!!! ),!O/;.!/=!E;!HDI<HF!?DEZB/;D;!!

'[8$?41!!!!!!! "\!@4**!!!!!!!!!!!!!!!!!!! VOO/:DHD;E.D/B!M!$a!DB!(M6'!!! ! )=<>!]a,!!!!!!!!!!!!!!!!!!

'?4!!!!!!!!!!!!!!!!! NE<O/2.F;D;!!!!!!!!!! OEHDZBEBAF!!!!!

!60!&!HDI<HF!!!!!!!!!!!!!!!!!!!!!!(!/=!H<;;!&!CBHDI<HF!

)=/;K!Z//?!L/=!H/T!=D;Ih!Z//?!L/=!DB2E.D<B.M,ch!Z//?!TN<B!C;<?!TD.N!c!?DO<=h!<1.<B;D><HF!>EHD?E.<?h!;DO2H<!

#/B;K!H<;;!/:X<A.D>D.F!

$

C"I-1".$J":"I*$1#65"V!

8$?41!!!!!!!!!!! "\!@b6!!

($?41!!!!!!!! ! S<Z!2EDB!/B!2EH2E.D/B!M!CBDHE.!/<?<OE!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

B?41!!!!!!!!!!!!!!! "\!96-b(!!!!!!!!!!!!!!`BDHE.!H/T<=!HDO:!2EDB!!!!!!!!!)=<>!c]a!M!),!!!!!!!!!!!!!!!!!!!

%?41!!!!!!!!!!!! "E<O/2.F;D;!!!!!!!!!$aMH<Z!{!DB!4M4'!!!!!!!!!!!!!!!!!JA.D><!#E!!!!!!!!!!!!!!!!!!!!!!!!

'?4!!!!!!!!!!!!!!!!!!!! @g6F=;!!!!!

440!&!NDZN!&!9(j!HDI<HDN//?!!!!!!!!!!!!!!(-4*!&!O/?!&!'8j!HDI<HDN//?!!!!!!!!!!!!!!!!!!!!*-%!&!H/T!&!8j!HDI<HDN//?!

)=/;K!<E;Fh!=<HDE:H<h!/:X<A.D><h!2<=L/=O;!<fCD>EH<B.!./!i<HHm;h!DBA=!EAAC=EAF!TN<B!C;<?!TD.N!c!?DO<=!

#/B;K!H<;;!<1.<B;D><HF!>EHD?E.<?!.NEB!i<HHm;!

$

$

$

$

$
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)2C9$CD3"/>D4$95-4"5-*V$$

s%U%U'U'v!!

Z!*8?/(',!

! JZ<!G6*!"\!G4**!dE$'!@b(j!

Z!'.,4!S&%0+',!

! Q/!N1!]a,! Q/!=<A<B.!.=ECOEM;C=Z<=F! Q/!<1/Z<B/C;!/<;.=/Z<B!

[!%$.*.%&$!S(&08'(,!

! Q/!NE<O/2.F;D;! Q/!CBDHE.<=EH!H<Z!;T<HHDBZ!

S<;;!.NEB!'j!ANEBZ<!/L!),!DL!EHH!8!A=D.<=DE!;E.D;LD<?!&*3!H/T!=D;I!/L!),!

VL!H/T!AHDBDAEH!;C;2DAD/C;!EB?!),\#-D><U!;<B;!b956jU!;2<A!''j!

!

!/.-A"5V!><=F!H/T!)))!

WE=I<=!/L!LD:=DB!?<Z=E?E.D/B!

Q/.!;D.<-;2<ADLDA!

W/;.!EAA<2.<?!E22HDAE.D/B!D;!DB!A/BXCBA.D/B!TD.N!i<HH;!;A/=<!-!B/.!C;<LCH!DL!NDZN!=D;I!i<HH;!

VL!H/T!2=<-.<;.!2=/:!EB?!B<ZE.D><!&!Q$!),!3G*5(j!=D;I!E.!%M4'7!

$

93*11-K7-:+$1"I"5-47$

45!"E<O/?FBEODA;!

! WE;;D><!3E==<;.U!d+)!Gb*!L/=!@46ODB;7!

! dC:-OE;;D><!3E:B/=OEH!NE<O/?FBEODA;!B/.!O<<.DBZ!OE;;D><!A=D.<=DE7!

'5!)CHO/BE=F!,O:/HD;O!d<><=D.F!VB?<1!3),dV!EB?!;DO2HDLD<?!),dV7!

%5!\]!?F;LCBA.D/B!3'!L/H?!DBA=!O/=.EHD.F7!3+Q)M.=/2M,#"$7!

!

R-A?3-K-".$)2RE$

JZ<!@8*!

"1!AEBA<=!

#N=/BDA!AE=?D/2CHO/BE=F!?D;<E;<!

"\!@44*!

d+)!G4**!

d2$'!Gb*j!/B!\J!

,EAN!4!2/DB.!

S/T!=D;I!34j!%*!?EF!O/=.EHD.F7!&!*h!"DZN!=D;I!344j!%*!?EF!O/=.EHD.F7!@M&4!

$

EA*+-:+$

c/!DLK!0D><!c!?DO<=MNDZN!2=<-.<;.!2=/:!

9=),$ )=/;K!NDZN!;<B;U!/.N<=!2E.N/H/ZFU!LE;.U!\]!LCBA.D/BU!E>EDHE:H<$

! #/B;K!=E?DE.D/B!3'-4*Od>!&!4**-(**!#_\!-!;DZBDLDAEB.!:=<E;.!=E?DE.D/B7U!A/B.=E;.U!/C.!/L!?<2.!

! VB!2=<ZBEBAFK!C;<!:=<E;.!;ND<H?;h!H/T!=E?DE.D/B!?/;<!./!L<.C;!3;DODHE=MH/T<=!.NEB!]^7h!.N</=<.DAEH!=D;I!/L!D/?DB<!./!L<.C;h!OEF!:<!

DBA=!B/B-?DEZB/;.DA!=E.<!?C<!./!2NF;D/H/ZDAEH!ANEBZ<;!/L!2=<ZBEBAF!

ai! )=/;K!AEB!C;<!2<=LC;D/B!/BHFU!DL!=<BEH!LEDHC=<!/=!A/B.=E;.!EHH<=ZF!

! #/B;K!=E?DE.D/BU!<fCD>/AEH!

! VB.<=O<?DE.<!2=/:!]^!0!H/T!2=<.<;.!2=/:!&!B/!),h!O/?-NDZN!2=<.<;.!2=/:!&!LC=.N<=!V1!

QRR$3-AT1$)=/;K!B/B-DB>E;D><$

! #/B;K!/2<=E./=-!?<2<B?<B.U!DL!B<ZE.D><!AEBx.!=CH<!/C.!),!

29G>$ )=/;K!B/B-DB>E;D><U!\]!LCBA.D/B$

! #/B;K!AEBx.!=CH<!/C.!;OEHH!),U!E>EDHE:DHD.F!

)D3A6:*57$,:+-6+5*A$ )=/;K!Z/H?!;.?$

! #/B;K!J>EDHE:DHD.FU!A/B.=E;.!

LCE$

$

9pCV!AE=?D/O<ZEHFU!E.<H<A.E;D;U!<H<>E.<?!N<OD?DE2N=EZOU!2H<C=EH!<LLC;D/BU!T<?Z<!;NE2<?!DBLE=A.D/BU!i<;.<=OE=Im;!;DZB!32=/ODB<B.!

)JU!E:=C2.!AC.!/LL!/L!2<=D!><;;<H;7U!"EO2./Bm;!NCO2!32H<C=EH!:E;<?!/2EAD.F7!!

!

L*:*+"A":4$6K$L*11-I"$)2$

aN=/O:/HF.DA;!!

! JH.<2HE;<K!*5bOZMIZ!OE1!b*U!4*j!:/HC;!.N<B!b*j!DBLC;D/B!/><=!g*ODB;!3;EO<!E;!#]J7!

! VB?K!OE;;D><!),!EB?!?<HEF!./!EH.<=BE.D><U!AE=?D/Z<BDA!;N/AIU!AE=?DEA!E==<;.U!o\]!?F;L1B!

! !



!
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!
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!
!

#VK!B/=OEH!#V;!./!.N=/O:/HF.DA;!

! #/O2HDAE.D/B;K!LE.EH!NE<O/==NEZ<!3*5%-'j7h!V#"!3(j7h!OEX/=!:H<<?DBZ!3b-4%j7U!ODB/=!:H<<?DBZ!3'%j7!

aN/=EA/./OFK! !

! VB?K!OE;;D><!),!EB?!EAA<;;!./!AE=?DEA!;C=Z<=F!

! #VK!B/!.DO<HF!EAA<;;!

VB.<=><B.D/BEH!=E?D/H/ZFK!

! VB?K!OE;;D><!),!0!AEB!HD<!LHE.!3OEF!B<<?!DB.C:E.D/B7!

! #VK!A/B.=E;.!EHH<=ZFU!=<BEH!LEDHC=<U!B/!.DO<HF!EAA<;;!

!

!a=$

C-1U$K*#4651$

JAfCD=<?K!;C=Z<=FU!DOO/:DHD.FM.=E><HU!AEBA<=U!N/=O/B<;U!;O/IDBZU!2=<ZBEBAFU!2=<>!c]aU!DB.=E>E;A!?<>DA<!

VBN<=D.<?K!YEA./=!]!S<D?<BU!)=/.!#Md!?<LU!LEO!N1!]a,U!dS,M\JU!Ja!VVV!?<L!

!

!-*+:61-:+$!a=$

c/22H<=!`dd!

! Q/B-DB>E;D><U!NDZNHF!;<B;D.D><!

! $2<=E./=!?<2<B?<B.!

c-?DO<=!

! VB!H/T!=D;I!2E.D<B.;!-><!<1AHC?<;!?DEZB/;D;!-!?/!DL!i<HHx;!4!/=!H<;;!

! YEH;<!0K!DBL<A.D/BU!#EU!.D;;C<!DBXU!##YU!J#dU!#]JU!2=<ZU!J\YU!d#cU!E/=.DA!?D;;<A.D/B!

!

]<B/Z=E2NF!

! P/H?!;.?!

! )EDBLCH!EB?!DB>E;D><!

W\VM#a!><B/Z=E2NF!

! "DZNHF!;<B;D.D><!

! SDOD.<?!E>EDHE:DHD.FU!NDZN!A/;.U!=E?DE.D/B!

!

b"33e1$1#65"V!-'!L/=K!EH.<=BE.D><!?DEZB/;D;!

04!L/=K!#E!DB!gM4'U!DOO/:DHD;E.D/BU!OEX/=!$a!G4'M6'U!.<B?<=!EH/BZ!><DB;U!<B.D=<!H<Z!;T<HHDBZU!@%AO!DBA=!?DEO<.<=U!2D..DBZ!/<?<OEU!

A/HHE.<=EH;!

!!!!!!S/T!2=/:K!!!*!!!!!!!!!! 6j!DBAD?<BA<!/L!c]a!

!!!!!!W/?!2=/:K!!4-'!!!!!! 4(j!DBAD?<BA<!/L!c]a!

!!!!!!"DZN!2=/:K!!%0!!!!!!!! 6*-8*j!DBAD?<BA<!/L!c]a!

$

L6.-K-".$b"33e1$1#65"V!E;!E:/><!:C.!04!L/=!)W"!c]a!

!!!!!!c]a!CBHDI<HFK!!4!/=!H<;;!! %-bj!DBAD?<BA<!/L!c]a!

!!!!!!c]a!HDI<HFK!!!!!!!'0!!!!!!!!!!'*-%6j!DBAD?<BA<!/L!c]a!

!

0"36Z$U:""$!a=$CS$6?4-6:1$

a=<E.!DL!\Y!A/B.DBC<;!3<Z!.N=/O:/2NDHDEU!/BZ/DBZ!)$)7!

)=/2/ZE.D/B!/AAC=;!DB!'*j!:<H/T!IB<<!c]am;!.N<=<L/=<!?/!=2.!`dd!E.!%-9M9!

45!J;2D=DB!TD.N!L/HH/TC2!

'5!SWi"!,B/1E2E=DB!456OZMIZ!;A!

%5!iE=LE=DB!L/=!%M4'K!VQ\!'-%!

!

L*:*+"A":4$

,H<>E.D/Bh!EO:CHE.D/Bh!EBEHZ<;DEh!;./AIDBZ;!

aN=/O:/HF;D;K!AEB!?<A=!DBAD?<BA<!/L!2/;.-2NH<:D.DA!;FB?=/O<U!!

VB?DAE.<?!DL!OE;;D><!DHD/L<O/=EH!.N=/O:/;D;!/=!F/CBZ!2E.D<B.!TD.N!<1.<B;D><!><B/C;!.N=/O:/;D;!G4M6'!

V]#!LDH.<=K!DL!NDZN!=D;I!L=/O!EB.DA/EZCHE.D/B!

aN=/O:<A./OFK!DL!>D.EH!LCBA.D/B!/L!H/T<=!HDO:!.N=<E.<B<?!

!

,S-33*57$a"-:$=@56AT61-1$

\D;I;!;EO<!E;!c]aU!2HC;K!A<B.=EH!HDB<U!2EA<OEI<=U!V]c`U!_\!<1<=AD;<U!OEHDZBEBAFU!.=ECOEU!A<=>DAEH!=D:!

),!=D;IK!6-4*j!3C2!./!%gj!TD.N!#]#7!

!

!



!
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!

!!!!!!!!!!!

!
!

$2.D/B;K!!

45!EB.DA/EZCHE.D/B!

'5!?D=<A.!.N=/O:/HF;D;!3C=/IDBE;<7!

%5!A/==<A.!CB?<=HFDBZ!AEC;<!<Z!A<=>DAEH!=D:!

(5!;C=Z<=F!-!<O:/H<A./OFU!EBZD/M;.<B.U!d]#!LDH.<=!

$

)"54D11-1$

+/=?E.<HHE!2<=.C;;D;!3P![D><7h!2E=E2<=.C;;D;!E;!A/OO/B!DB!'-gF=;U!:C.!H<;;!A/OO/B!/C.;D?<!.N<;<!

4-'M6'!AE.E==NEH!2NE;<K!`\aV!;1U!A/=FeEU!L<><=U!A/BXCBA.D>D.;!

(-gM6'!2E=/1F;OEH!2NE;<K!A/CZNDBZ!2E=/1F;O;!3E;;/A!TD.N!>/OD.DBZU!AFEB/;D;h!E2B/<E!DB!F/CBZ!DBLEB.;7!!

4-'M6'!A/B>EH<;A<B.!2NE;<K!?<A=<E;DBZ!A/CZN!3:C.!OEF!HE;.!T<<I;!./!O/B.N;7!

$

E:I"14-+*4-6:1$

Q)JK!?/!TD.NDB!'M6'!/B;<.!/L!A/CZN!

$.N<=K$)#\U!,SVdJ!

#_\K!2<=DNDHE=!DBLDH.=E.<;U!;<A/B?E=F!2B<CO/BDE!

$

L*:*+"A":4$

$'U!;CA.D/B!

J:1K!EeD.N=/OFADBK!4*OZMIZ!3OE1!6**OZ7)$!L/=!6M9!!

#/B;D?<=!E?OD.!DLK!GgM4'!3=D;I!/L!E2B/<E7!

#/B.EA.!2=/2NFHE1D;K!DL!G%!?/;<;!>EAADB<U!@%gM(*U!/=!E..<B?;!.N<D=!?EFAE=<h!ZD><!EeD.N=/OFADB!E;!E:/><!

$

):"DA6:-*$

d.=<2!2B<CO/BDE!3O/;.!A/OO/BU!=C;.F!;2C.CO7!

! P=EO!2/;D.D><U!<BAE2;CHE.<?!?D2H/A/AAC;!

! _=EFK!H/:E=U!:C.!AEB!:<!OCH.DH/:E=!

! a1K!V]!>;!/=EH!E:1!3OEA=/HD?<;U!LHC/=/fCDB/H/B<;U!A<2NEH/;2/=DB!0!OEA=/HD?<7!

!

"E<O/2NDHC;!DBLHC<BeE!

! P=EO-B<ZE.D><!=/?!

! ,H?<=HFU!?<:DHD.E.<?U!?DE:<.DAU!EHA/N/HDAU!2/;.->D=EH! !

RH<:;D<HHE!!

! ,BAE2;CHE.<?!Z=EO!B<ZE.D><!:EADHHC;!DB!2ED=;!

! JHA/N/HDA;U!?DE:<.DA;U!#$)cU!BC=;DBZ!N/O<!

! #C==EB.!X<HHF!;2C.CO!

! a1K!V]!A<2NEH/;2/=DB!

);<C?/O/BE;!!

! #F;.DA!LD:=/;D;U!#$)c!

d.E2NFH/A/AAC;!EC=<C;!!

! )/;.-LHCU!V]!?=CZ!C;<=;U!N/;2D.EHDe<?MBC=;DBZ!N/O<!2E.D<B.;U!?<:DHD.E.<?!-!><=F!CBT<HH!

! #_\K!OCH.DH/:E=!2B<CO/BDEh!<O2F<OE!

! a1K!EB.D;.E2N!EB.D:D/.DA;!

wJ.F2DAEH;m!!

! WFA/2HE;OE!2B<CO/BDE<!

! ! +CHH/C;!OF=DBZD.D;U!A/BXCBA.D>D.D;!

! ! #_\K!?<B;<!A/B;/HD?E.D/B!/=!?DLLC;<!DB.<=;.D.DEH!2E..<=B!!

! ! #/H?!EZZHC.DBDB!.<;.!

! ! #/O2HDAE.D/B;K!E;<2.DA!O<BDBZD.D;U!NE<O/HF.DA!EB<ODEU!PCDHHEDB!+E==<U!<=F.N<OE!OCH.DL/=O<!

! ! \1K!OEA=/HD?<!

! S<ZD/B<HHE!2B<CO/2NDHDE!

! ! P=EO!B<ZE.D><!

! ! \DZ/=;U!NDZN!L<><=U!N<E?EAN<U!OEHED;<U!A/CZNU!?F;2B<EU!?DE==N<EU!BM>U!NF2/BE.=E<ODE! !

! ! c1K!C=DBE=F!EB.DZ<B!.<;.DBZU!;<=/H/ZDAEH!;.C?D<;!

! ! a1K!OEA=/HD?<;U!fCDB/H/B<;!

! )<=.C;;D;!

! #NHEOF?DE!2B<CO/BDE<M2;D..EAD!

! ! \1K!?/1FM.<.=EAFAHDB<$

!



!
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!
!

]D=C;<;!-!VBLHC<BeE!JU!\d]U!E?<B/>D=C;U!2E=EDBLHC<BeE!

YCBZEH!-!"D;./2HE;O/;D;!!

)#)M)r)!

! VOOCB/;C22=<;;<?h!W/;.!A/OO/B!/22/=.CBD;.DA!2E.N/Z<B!DB!"V]!2E.D<B.;!3#c(!G'**7!

! c1K!DBA=!Sc"U!;2C.COU!:=/BAN/;A/2F!

! a1K!+EA.=DOU!V]!)<B.EOD?DB<U!/=EH!?E2;/B<!EB?!+EA.=DO!�!.1!TD.N!;.<=/D?;!A/BA/OD.EB.HF!

!

):"DA6:-*$R"I"5-47V$9QC0/F8$$

-!#/BLC;D/B!!

-!`=<E!@('!OZM?H!

-!\<;2D=E./=F!=E.<!@!%*!

-!"F2/.<B;D/B!3d+)!Gb*!/=!c+)!Gg*7!

-!JZ<!@!g6!!

VL!*-4K!S/T!O/=.!3G4j7!-!"/O<!\1!

'K!W/?!O/=.!395gj7!-!dN/=.!;.EF!/=!N/;2D.EH!/C.2E.D<B.!

@&%K!"DZN!W/=.EHD.F!3@'4j7!-!J?O!N/;2D.EH!!

@&(K!3@('j7!-!#/B;D?<=!V#`!

$

):"DA6:-*$R"I"5-47$E:."S!

+E;<?!/B!?<O/Z=E2NDA;U!A/O/=:D?D.D<;U!2NF;DAEH!<1EOM>D.EH!;DZB;!EB?!HE:M=E?D/H/ZF!�!2HEA<;!2E.D<B.;!DB!=D;I!AHE;;!TD.N!

=<A/OO<B?E.D/B!E:/C.!.=<E.O<B.!;D.<!3DB2.!>;!/C.2.7!

!

96A?3-#*4-6:1$

)H<C=EH!<LLC;D/B!EB?!<O2F<OE!!

SCBZ!E:;A<;;K!;.E2NFH/A/AAEHU!IH<:;D<HHEU!2B<CO/A/AAEH!

)B<COE./A/<H<U!2B<CO/.N/=E1U!2F/2B<CO/.N/=E1!!

)/;.DBL<A.D><!:=/BAND<A.E;D;5!

J\YU!c]aU!;<2.DAE<ODEU!2<=DAE=?D.D;U!<B?/AE=?D.D;U!/;.</OF<HD.D;U!;<2.DA!E=.N=D.D;U!A<=<:=EH!E:;A<;;U!O<BDBZD.D;!

$

L*:*+"A":4!

dC22/=.D><K!$'M><B.DHE.D/B!)\QU!LHCD?;U!EBEHZ<;DA;MEB.D2F=<.DA;U!o:=/BAN/?DHE./=;5!oo#N<;.!2NF;D/5!J:;!9!?EF;!!

!

)*".-*45-#$96AAD:-47/*#lD-5".$?:"DA6:-*!

J?OD;;D/B!Z<B<=EH!DB?DAE.D/B;K!EZ<G4FU!NF2/1DEU!2//=!L<<?DBZU!CB?<=HFDBZ!?D;<E;<U!;/ADEH!;D.CE.D/B5!

}%O/K!EO2DADHHDB!6*OZ!/=!:<BeFH2<BDADHHDB!g*OZMIZ!V]!fgN!)S`d!Z<B.EODADB!956OZMIZ!V]!$c!!

VL!2<=.C;;D;!;C;2<A.<?!E??K!EeD.N=/OFADB!4*!OZMIZ!)$!$c!L/=!6?!!

@%O/K!WDH?!-!EO/1FADHHDB!'6OZMIZ!/=EHHF!f8N!1!9?!!

W/?<=E.<!-!:<BeFH2<BDADHHDB!%*OZMIZ!V]!fgN!!

d<><=<!-!A<L/.E1DO<!'6OZMIZ!V]!f8N!1!9?!)S`d!LHCAH/1EADHHDB!6*OZMIZ!V]!fgN!!!

$

,.D34$96AAD:-47/*#lD-5".$?:"DA6:-*$

JO/1DADHHDB!4Z!)$!f8N!1!9?!/=!ECZO<B.DB!2HC;!EeD.N=/OFADB!L/=!E.F2DAEH;!

!

)3"D5*3$2KKD1-6:$

a=EB;C?E.<!3↑capillary pressure), protein <30g/L!

,1C?E.<!3↑capillaries permeability), protein >30g/L!

!

2SD.*4"1$\?564"-:$^B&+NY]!

#EC;<;K!WEHDZBEBAFU!)B<CO/BDEU!2/;.-#J+P5!a+U!),U!EC./DOOCB<!3\JMdS,7U!2EBA=<E.D.D;!!

SDZN.m;!A=D.<=DE!L/=!<1C?E.<K!

�!)H<C=EH!LHCD?!K!;<=CO!2=/.<DB!=E.D/!@!*56!

�!)H<C=EH!LHCD?!K!;<=CO!Sc"!@!*5g!

�!)H<C=EH!Sc"!@!'⁄3 upper limit of normal for serum LDH!

!

2A?7"A*!

YHCD?K!2"G95'U!ZHCG'5'OO/HMSU!i##@4**U***MOO%5!

W1K!\<fCD=<;!?=EDBEZ<!:F!V##!/=!.N/=EA/;A/2F5!!dR!>DE!V##!./!:=<EI!?/TB!2H<C=EH!E?N<;D/B;!

$

$
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!
$

=5*:1D.*4"1$\?564"-:$kB&+NY]$

#EC;<;K!##Y!k=DZN.-;D?<?lU!#D==N/;D;U!),U!)<=D./B<EH!?DEHF;D;U!NF2/.NF=/D?D;OU!B<2N=/.DA!;FB?=/O<U!Wd!!

#_\K!n'6*OH!>D;D:H<!/B!)JU!6*OH!L/=!A/;./2N=<BDA!:HCB.DBZ!/B!HE.<=EH!

)H<C=EH!E;2D=E.<K!ACH.C=<U!2=/.<DBU!Sc"U!2"!3H/T&DBL<A.D/B7U!ZHCA/;<3H/T&<O2F<OE7U!P=EOMuQ!;.EDBU!AF./H/ZF!!

)H<C=EH!:D/2;FU!+=/BAN/;A/2F!!

!

<"".3"$4@65*#6#":4"1-1!

J:;/HC.<!#VK!`BA//2<=E.D><!2.U!A/EZCH/2E.NF!!

\<HE.D><!#VK!)H<C=EH!LHCD?!.NDAIB<;;!G!4*!OO!/B!HE.!?<AC:D.C;!#_\!

#E;<;!TN<=<!A/O2HDAE.D/B!T/CH?!:<!AE.E;.=/2NDA!-!:CHH/C;!HCBZ!?D;<E;<U!2E.D<B.;!=<A<D>DBZ!),,)U!;DBZH<!HCBZ!

#/O2HDAE.D/B;K!)B<CO/.N/=E1U!:H<<?DBZU!DBL<A.D/BU!=<-<12EB;D/B!2CHO!/<?<OEU!>D;A<=EH!DBXC=FU!A/CZNU!2EDB!

$

):"DA64@65*S$

C-1U$K*#4651$?5-A*57$)=p$

+/?F!NE:D.C;!-!.EHHM.NDB!

dO/IDBZ!

dC:2H<C=EH!:H<:;!

)=<>D/C;!)a_!

`B?<=HFDBZ!HCBZ!?D;<E;<!

!

L*:*+"A":4$

V]!EAA<;;!0!$'!!

a<B;D/B!2B<CO/.N/=E1!-!DOO<?DE.<!?<A/O2=<;;D/B!

TD.N!4gP!AEBBCHE!DB!'DA;OAHU!.N<B!DB;<=.!AN<;.!?=EDB5!!

a=ECOE.DA!2B<CO/.N/=E1!-!V##!!

d2/B.EB</C;!2B<CO/.N/=E1!!

! -!A/B;<=>E.D><K!=<-<12EB;D/B!n'j!2<=!?EF![!�(1!:F!=<A<D>DBZ!$'!!

! -!B<<?H<!E;2D=E.D/B!

! ! WDBDOEHHF!DB>E;D><U!<E=HF!?D;ANE=Z<!

! ! "DZN<=!LEDHC=<!=E.<U!B<<?!L/=!/.N<=!2=/A<?C=<!

! -!;OEHH!:/=<!AE.N<.<=!

! ! $BZ/DBZ!?=EDBEZ<U!H<;;!2EDBM;AE=!

! ! )=/B<!./!IDBIDBZM/AAHC;D/BU!NDZN!A/O2HDAE.D/B!=E.<!

! -!HE=Z<!:/=<!AE.N<.<=!3DL!LEDHC=<!/L!E:/><!/=!?<><H/2O<B.!/L!.<B;D/B7!

! ! P/H?!;.?U!O/;.!<LL<A.D><!?=EDBEZ<!

! ! W/=<!2EDBM;AE==DBZU!B<<?;!2=/A<?C=EH!;<?E.D/B!

#/B;D?<=!/2<=E.D><!OEBEZ<O<B.M2H<C=/?<;D;!

$

!-1#@*5+"$-:145D#4-6:1$

JBEHZ<;DE!

,?CAE.D/B!3=<AC==<BA<!=E.<!'*-%*j7!

\<.C=B!DLK!O/=<!:=<E.NH<;;U!O/=<!2EDB!

J>/D?EBA<!/L!EA.D>D.D<;K!B/!LHFDBZ!4M4'!2/;.!A/BLD=O<?!=<;/HC.D/Bh!B/!?D>DBZ!L/=!HDL<!

#/BLD=O!L/HH/T-C2!

!

C"1?-5*4657$_*-3D5"$

aF2<!V!-!"F2/1E<ODA!=<;2D=E./=F!LEDHC=<K!!

]<B.DHE.D/B-2<=LC;D/B!OD;OE.AN!TD.N!<D.N<=M:/.NK!

-!`B?<=-><B.DHE.<?!EH></HD!3J)$U!2B<CO/BDE!/=!EAC.<!E;.NOE7!

-!]<B/C;!:H//?!:F2E;;<;!><B.DHE.<?!EH></HD!3=DZN.!./!H<L.!;NCB.;7!

VB;CLLDAD<B.!YD$'!=<O/>EH!:C.!B/.!�)E$'!<5Z5!JH.D.C?<!NF2/1E<ODE!
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YEA=DOE.D/B!

REHD>E.D/B!

!

R4*KK$?564"#4-6:!

!"#6:4*A-:*4-6:!

,09V$;.E=.!E.!;EO<!.DO<!E;!?<A/B.EODBE.D/Bh!E>/D?!;C1!32E=EHF;D;!N=;-?EF;7h!NDZN!LH/T!$'h!?DEe<2EO!6OZ!D>!32=<><B.;!;<DeC=<;U!

=<?CA<;!=<;2!?<2=<;;D/B7!

,:4-.64"1V!

J.=/2DB<!4-'OZ!3*5*6OZMIZ!DB!ANDH?=<B7!^6ODB!CB.DH!?=FDBZ!/L!;<A=<.D/B;U!=<;/HC.D/B!/L!"\!EB?!Z//?!J,!

PHFA/2F=/HE.<K!C;<!DL!E.=/2DB<!=CB!/C.U!*5*6OZMIZ!V]!

)=EHD?/1DO<K!:<;.!ZD><B!TD.NDB!L<T!N=;!3:<L/=<!EZDBZ7!VB?DAE.D/B;K!=<;D;.EB.!./!E.=/2DB<!

4-'Z!;H/T!V]!DB!'**OH!6j!?<1!-!VQY!4ZMN=!!

!

,:4-#@63-:"5+-#$=6S-.56A"!

L'![!=<?U!N/.U!?=FU!=<.<B.D/BU!A/B;.D2E.D/BU!OF?=DE;D;U!A/BLC;D/BU!;<DeC=<;U!NEHHCADBE.D/B;U!W$YU!=NE:?/!

G'!-!VBA=!"\U!NF2/.<B;D/BU!OC;AH<!T<EIB<;;U!2/;.C=EH!NF2/.<B;D/BU!=<;2!2E=EHF;D;U!;<?E.D/B!

+<Be.=/2DB<U!EB.D2E=IDB;/B;U!E.=/2DB<U!NF/;ADB<U!ZHFA/2F=/HE.<U!EB.DND;.EODB<;U!a#JU!#+uU!EOEBD.E!OC;AE=DE!

!"#6:4*A-:*4-6:V$#NE=A/EHU!WcJ#!!

RD??654-I"V$dC22/=.D><U!:<Be/m;U!.=<E.!NF2<=ah!QE"#$%!DL!TD?<!A/O2H<1!.EANF!

,:4-.64"V$)@71614-+A-:"$3EA<.FHAN/HDB<;.<=E;<!DBND:D./=7!

VB?DAE.D/BK!DL!;<><=<!#Qd!./1DAD.F!<;2!DL!B/.!=<;2/B?DBZ!./!:<Be/;M=<fCD=DBZ!2NF;DAEH!=<;.=EDB.!

c/;<K!*54OZ!V]!-!=2.!^6ODB!./!'OZ!OE1h!/B!AE=?DEA!O/BD./=!

$

,3#6@63$

b-4@.5*Z*3!

$B;<.!g-'(N=;U!H<BZ.N!'-9!?EF;!

a=<O/=U!EZD.E.D/BU!;T<E.DBZU!DBA=!"\U!DBA=!+)U!Q0]U!NF2<=.N<=ODE!

"F2<==<LH<1DEU!Z<B<=EHD;<?!a#!;<DeC=<;U!BDZN.OE=<;U!NEHHCADBE.D/B;!

!"3-5-DA$45"A":1!

W/=.EHD.F!8j!5!)<EI;!E.!%-(M9!

d1K!E:/><!0!a!(*?<ZU!OF?=DE;D;U!?<HD=DCOU!=<;2M#]!A/HHE2;<!3C;CEHHF!HE.<!EB?!E;;/A!TD.N!/.N<=!DHHB<;;<;7!!

dC22/=.D><!OEBEZ<O<B.K!6-'*OZ!)$!?DEe<2EO!^'N!CB.DH!Jid!G4*U!.N<B!^gNh!fCD<.h!.NDEODB<!

b"5:-#U"e1$":#"?@*36?*4@7!

W<?DAEH!<O<=Z<BAFU!cC<!./!.NDEODB<!?<LDAD.!

QF;.EZOC;U!?D;/=?<=!/L!A/BXCZE.<!ZEe<!32E=<;D;!/L!HE.<=EH!ZEe<U!:DHE.<=EHHF7U!E.E1DEU!A/BLC;D/BM?<A=!S$#!

c<A=MDBA=!aU!#]!DB;.E:DHD.F!

a=<E.O<B.K!.NDEODB<!6**OZ!V]!/><=!%*ODB;!acd!

!
,A-6.*56:"!

JAC.<!./1DAD.F!=E=<U!AN=/BDA!A/OO/B![!2CHOMN<2E.DA!./1DAD.FU!:=E?FU!J]+U!a?)U!NF2/.<B;D/BU!.NF=/D?!

W/;.HF!VVV!3R!:H/AIE?<7h!EH;/!VU!VVU!V]h!HE=Z<!]$c!

$

9*5T*A*c"?-:"!

+H/AI;K!QE!ANEBB<HU!QWcJh!EB.DOC;AE=DBDAMBDA/.DBDAh!VBA=<E;<;K!Q,!3?<A=!=<-C2.EI<7!

)<EI;!'-8N=;h!'(-bgN=;!DL!#\!

41!(**OZ!.E:H<.!AEB!AEC;<!;DZBDLDAEB.!./1DAD.F!DB!2E<?;!-!'*OZMIZ!/:;<=><!8!N/C=;!

$

$

$
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$

R7A?46A1!

WDH?K!?DeeFU!E.E1DEU!ODH?!A/BLC;D/B!

W/?!3G6*OZMIZ7K!AN/=</E.N<./D?!O/><O<B.;U!?<A=!P#dU!.EANFU!BF;.EZOC;U!?F;E=.N=DEU!E.E1DEU!?<HD=DCOU!OF?=DE;D;MOD/;D;U!

/2.NEHO/2H<ZDE!

d<><=<!3@6*OZMIZ7K!;<DeC=<;U!P#d!%-6h!E==<LH<1DEU!EB.DAN/HDB<=ZDA!;1!

"F2/.<B;D/BU!"F2/QEU!DBA=!+dS!

E:I"14-+*4-6:1!!

S<><H;5!,#PK!4
%&
!?<Z!"+!EB?!TD?<!^\dU!H/BZ!^aAU!]aM]YME;F;./H<!3QE!ANEBB<H!:H/AIE?<7!

L*:*+"A":4!

cDLLDACH.!./!<HDODBE.<!E;!NDZNHF!2=/.<DB!:/CB?U!HE=Z<!]?U!;H/T!E:;/=2.D/BU!<B.<=/N<2E.DA!=<AD=ACHE.D/B!

"F2/.<B;D/B!-!V]Yh!d<DeC=<;!-!:<Be/;!

QE"#$%!DLK!?<A=!+)!?<;2D.<!V]YU!^\d!TD?<BDBZU!;DZBDLDAEB.!E==NF.NODE;!

#NE=A/EH!G4N=U!WcJ#!F<;!!

"E<O/?DEHF;D;MLDH.=E.D/B!DL!;<><=<!./1DAD.FU!2=/H/BZ<?!A/OE!TD.N!=D;DBZ!H<><H;!E.!(8N=;!/=!#]!DB;.E:DHD.F!

$

R6.-DA$I*3?56*4"!

VBA=<E;<;K!PJ+J!

)<EI!(-49N=;!

(**-4***OZMIZ!&!;DZBDLDAEB.!#Qd!?<2=<;;D/Bh!@4ZMIZ!2/.<B.DEHHF!LE.EH!

R7A?46A1!

WEF!:<!?<HEF<?!C2!./!4'N=;!

S<.NE=ZFU!A/OE!3@'**OZMIZ7U!d<DeC=<;U!\<;2D=E./=F!?<2=<;;D/BU!c<A=!+)U!DBA=!"\!

c<A=!2HE.<H<.;U!JPWJ!3HEA.E.<7U!NF2<=Q"U!?<A=!i+#U!O<.":U!NF2<=QEU!?<A=!+dSU!DBA=!SYam;U!NF2/#EM2N/;!

#<=<:=EH!/<?<OEU!+W!;C22=<;;D/B!

L*:*+"A":4!

S<><H;!A/==<HE.<!T<HH!TD.N!;FO2./O;!

#NE=A/EH!DL!@(**OZMIZU!A/B;D?<=!,aa!4
%&
h!AEB!?/!=2.!?/;<!E.!%-(N=;h!WcJ#Mi+V!F<;!DL!#\!

"E<O/?DEHF;D;M2<=LC;D/B!DL!HDL<-.N=<E.<BDBZ!!

!

)@":746-:!

+H/AI;K!QE!ANEBB<H;h!R!ANEBB<H;!E.!NDZN!?/;<;!

R7A?46A1!!

#<=<:<HHE=K!E.E1DEU!?F;E=.N=DEU!BF;.EZOC;h!a=<O/=U!DB>/HCB.E=F!O>O.;U!/2.NEHO/2H<ZDEU!Q0]!

Q/!AE=?DEA!2=/:H<O;!DL!/=EH!

VL!V]K!?<A=!"\U!NF2/.<B;D/BU!E;F;./H<U!]!E==NF.NODEU!J]Q!?<2=<;;D/BU!DBA=!)\U!TD?<!^\dU!EH.<=<?!da!EB?!a!

L*:*+"A":4!

S<><H;!3A/==<HE.<!TD.N!./1DAD.Fh!A/OE!@6*OZMSh!BF;.EZOC;!@'*OZMS7!!

dC22/=.D><K!#NE=A/EH!DL!G(N=;h!WcJ#h!:<Be/;!L/=!;<DeC=<;h!DL!V]U!OEF!B<<?!E.=/2DB<M2EADBZ!

$

,:4-@-14*A-:"1$

R".*4-:+$\'
!"
$+":"5*4-6:]V$+H/AI!"4U!W4U!�U!6-"aU!AE=?DEA!QE!0!RU!#E!ANEBB<H;5!#=/;;!+++!3HD2/2NDHDA7!

<6:/1".*4-:+$\%
&$
$+":"5*4-6:]V$+H/AI!2<=D2N<=EH!"4U!AE=?DEA!R!ANEBB<H;5!c/Bm.!A=/;;!#Qd!

L*:*+"A":4!

S/T!+)!=<;2/B?;!./!V]YU!�4!EZ/BD;.!3QJ?7!

iD?<!^\dM]YM]aK!QE"#$%!!

^a!2=/H/BZE.D/BMa?)K!WZd$(!7!

$

,:4-?17#@64-#1$!

>3*:c*?-:"V!(*-4**OZ!&!ODH?MO/?U!@%**OZ&!A/OE!

iD"4-*?-:"V!G%Z!ODH?-O/?U!@%Z!;<><=<!

,#PK!2=/H/BZ<?!^\d!EB?!^aAU!\JcU!dacU!aiVU!a?)U!DBA=!)\!

c<A=!+)K!V]Y!0!DB/.=/2<!!

#E=?D/./1DAD.FK!QE"#$%!DL!DBA=!^\d5!WZd$(!EB?!/><=?=D><!2EADBZ!DL!a?)!

d<DeC=<;K!:<Be/;!

,)d,K!:<Be.=/2DB<!4-'OZ!V]!34OZ!)$!+c-^cd7!!

!
$

$
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$

,1?-5-:$

G4**OZMIZ![!ODBDOEH!d1!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! G456!OO/HMS!&!.N<=E2<C.DA!!!!!!!!!!!!!!!!!!!!!!!!!!!$

@%**OZMIZ![!;<><=<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! @'!OO/HMS!!!&!./1DA!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

@6**OZMIZ![!2/.<B.DEHHF!H<.NEH!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! @(!OO/HMS!!!!&!2/.<B.DEHHF!H<.NEH$

R*3-#73-1A!

Q0]U!aDBBD.C;U!><=.DZ/U!;<DeC=<;U!NF2<=.N<=ODEU!?<NF?=E.D/BU!A/OEU!#]!A/HHE2;<!

E:I"14-+*4-6:1!!

)E=EA<.EO/H!H<><HU!/L.<B!DB!;EO<!L/=OCHE.D/B!

J+P![!OD1<?!HEA.DA!EAD?/;D;!EB?!=<;2!EHIEH/;D;U!JPWJ!

`0,!3=<BEH!LEDHC=<U!NF2/R7!

Y+#!EB?!A/EZ;!3ODH?!A/EZCH/2E.NF7!!

#_\![!2CHO/BE=F!/<?<OE!

)HE;OE!;EHDAFHE.<!H<><H!E.!(N=;!-!2//=!A/==<HE.D/B!:<.T<<B!H<><H;!EB?!;<><=D.F!/L!./1DAD.Fh!;<=DEH!H<><H;!!

L*:*+"A":4!

"F2<=><B.DHE.<U!#)J)!L/=!2CHO/BE=F!/<?<OE!

V]Y!L/=!PV!H/;;<;!EB?!./!OEDB.EDB!NDZN!`$!

R!=<2HEA<O<B.h!A/==<A.!NF2/ZHFAE<ODEh!.=<E.!;<DeC=<!

#NE=A/EH!DLK!@46*OZMIZ!EB?!G8N=;h!WcJ#!DL!;DZBDLDAEB.!./1!

i+VK$DL!d\!2=<2!

$

Q5-:*57$*3U*3-:-1*4-6:V!!

VBA=!C=DBE=F!2"!-!?=CZ!D/BD;<?!-!AEBB/.!:<!=<E:;/=:<?!-!DBA=!<1A=<.D/B!

VB?DAE.D/BK!;FO2./OE.DAh!H<><H!@'5'OO/HMSh!2"!G954!

,B?2/DB.K!B/!;FO2./O;h!H<><H!G'5'OO/HMSh!EAD?/;D;!=<;/H><?5!d,K!NF2/R!

c/;<K!4-'OO/HMIZ!"#$%!V]!:/HC;!-!4**OO/HMN=!DBLC;D/B!DL!;<><=<h!EDO!C=DB<!2"!@956!

G*"A6.-*371-1$-KV!!!

J\Y!

JAD?/;D;!=<L=EA./=F!./!`J!

d<><=<HF!./1DA!!

dEHDAFHE.<!@(!?<;2D.<!.=<E.O<B.!/=!;EHDAFHE.<!@(!DB!AN=/BDA!/=!;EHDAFHE.<!@g-b!DB!EAC.<!

!

0"4*/036#U"51!

d/.EH/H!EB?!2=/2EB/H/H!?EBZ<=/C;!-!VB!2E<?;K!JBF!?/;<!2=/2EB/H/H!/=!;/.EH/H!:E?!

QE!ANEBB<H!:H/AIE?<!-!2=/2EB/H/H!32=/H/BZ<?!^\dU!]YU!]aU!;<DeC=<;7!

R!ANEBB<H!:H/AIE?<!-!;/.EH/H!32=/H/BZ<?!^aAU!]aU!]Y7!

JH2NE!:H/AIE?<!-!HE:<.EH/H!3T/=;<B<?!NF2/.<B;D/B7!

"DZNHF!HD2D?!;/HC:H<!-!2=/2EB/H/H!!-!T/=;<B<?!#Qd!d1!

R7A?46A1$

$B;<.!4-(N=;!3@gN=;!DL!d\7!

#]K!?<A=!+)U!?<A=!"\U!A/B?CA.D/B!?<HEF;!3]aU!]YU!E;F;./H<7!

\dK!2CHO/BE=F!/<?<OEU!:=/BAN/;2E;O!!

W<.K!NF2/PU!NF2<=R!

#QdK!EH.<=<?!S$#U!;<DeC=<;!!

E:I"14-+*4-6:1!

,#PK!:=E?FAE=?DEU!J]!:H/AIU!H/BZ!)\U!TD?<!^\d!32=/2EB/H/H7U!H/BZ!^aA!3;/.EH/H7U!]aU!a?)U!\+++!

+H//?;K$O/BD./=!<H<A.=/HF.<;!EB?!ZHCA/;<!

L*:*+"A":4!

)=/2EB/H/HK!.=<E.!HDI<!a#J!$c!

+=E?FAE=?DE!EB?!NF2/.<B;D/BK!V]YU!QJ?=U!J.=/2DB<!

QE"#$%K!DL!TD?<!^\d!

#EPHCK!DL!=<L=EA./=F!./!/.N<=!.=<E.O<B.!

!
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VL!a?)!K!WZd$(U!/><=?=D><!2EADBZ!

#NE=A/EHK!ZD><!DL!G'N=;!/=!EL.<=!EHH!d\m;!

WcJ#K!DL!;DZBDLDAEB.!;/.EH/H!$c!

i+VK!A/B;D?<=!DL!d\!2=<2!

cDEHF;D;M#NE=A/EH!NE<O/2<=LC;D/BK!AEB!N<H2!DB!E.<B/H/H!$c!

c<1.=/;<MDB;CHDBK!2=/2EB/H/H!$c!TD.N!#]!A/O2=/OD;<!

PHCAEZ/BK!6-4*OZ!V]!:/HC;!-!'-6OZMN=!DB!6j!?<1!!

VB.=EHD2D?K!HDL<-.N=<E.<BDBZ!$c!2=/2EB/H/H!

!-1?61-4-6:!

$:;<=><!(-gN=;U!d/.EH/H!4'N=;!

J?OD.!V#`K!DL!EBF!;DZB;!/L!./1DAD.F!

#E=?DEA!E==<;.!&!2=/H/BZ<?!#)\!D<!(-8N=;!D<!2C.!.N<O!/B!<AO/!

$

9*3#-DA$9@*::"3$036#U"51$

@46OZMIZ!><=E2EODH$

@'OZMIZ!BDL<?D2DB<!

VB!2E<?;K!'0!/L!EBF!d\!><=E2EODHM?DH.DEe<O!2/.<B.DEHHF!H<.NEH!

R-+:1$6K$46S-#-47$

#]dK!:=E?FAE=?DEU!NF2/.<B;D/BU!4;.!?<Z!:H/AI!

W<.E:/HDAK!NF2<=ZHFAE<ODEU!HEA.DA!EAD?/;D;U!JPWJU!NF2/IEHE<ODE!

,#PK!)=/H/BZ<?!)\U!J]!?D;;/A!EB?!:H/AIU!da!ANEBZ<;!3D;ANE<ODE7U!dDBC;!E==<;.U!E;F;./H<!

\<LH<1!;DBC;!.EANF!3DL!B/.!><=E2EODH!/=!?DH.DEe<O7M;DBC;!:=E?Fh!XCBA.D/BEH!EB?!><B.=DACHE=!<;AE2<!=NF.NO;!

L*:*+"A":4!

\E2D?HF!<;AEHE.DBZ!2HEB!./!OEBEZ<!NF2/.<B;D/B!-!#]S!EB?!E=.!HDB<!<E=HF!

V]YK!4*-'*OHMIZ!3/=!C2!./!'S7!

#EHADCO!ZHCA/BE.<!g*OH!4*jU!=2.!'-%!.DO<;!

VB/.=/2<;K!DL!B/.!=<;2/B?DBZ!./!V]Y!/=!#E!

J.=/2DB<K!CBHDI<HF!./!:<!;CAA<;;LCH!:C.!AEB!.=F!4*-%*OAZMIZ!./!OE1!%OZ!

)EADBZK!><B.=DACHE=h!./!:F2E;;!J]+5!,#W$5!

QE"#$%K!ZD><!DL!^\d!TD?<!/=!L/=!O<.E:/HDA!EAD?/;D;!

#E=?DEA!E==<;.K!#)\U!DB.=EHD2D?U!:F2E;;!

W/BD./=!ZHCA!EB?!.<O2!

#NE=A/EHK!DL!G4N=!3(N=;!DL!d\7!

i+VK!DL!@4*!.E:;!d\!><=E2EODHM?DH.DEe<OU!2=<;<B.;!G(N=;U!EB?!<>D?<BA<!/L!./1DAD.F!

PHCAEZ/BK!6OZ!V]!;.E.!-!4-6OZMN=h!DL!=<;D;.EB.!./!#E!

c<1.=/;<MDB;CHDBK!DL!;<><=<M=<;D;.EB.h!NE;!0D><!DB/.=/2<!EA.D/BU!DBA=!,Yh!A/B.DBC<!CB.DH!#]!./1DAD.F!=<;/H><?h!EDO!./!OEDB.EDB!B/=O/P!

3O/BD./=!+dS!N/C=HF7U!OEF!B<<?!R#H!

VB.=EHD2D?K!A/B;D?<=!DL!HDL<-.N=<E.<BDBZ!$c!

$

9*5T6:$L6:6S-."$

a4⁄2 depends on pO2. In room air: 4hr, 100% O2: 90min, hyperbaric O2 at 3atm: 23min.!

#QdK!N<E?EAN<U!Qp]U!?DeeDB<;;U!A/BLC;D/BU!A<=<:<HHE=!;DZB;U!;<DeC=<;U!;FBA/2<U!A/OE!!

#]dK!�"\U!�+)U!D;ANE<ODA!,#P!/=!WVU!?F;=NF.NODE;U!�+)!!

Q#)$U!HEA.DA!EAD?/;D;U!=NE:?/U!�+dSU!=NE:?/U!J\YU!cV#!!

"F2<=.N<=ODEU!#N<==F!=<?!;IDB!

VL!O<.E:/HDA!EAD?/;D;!-!;C;2<A.!AFEBD?<!!

9>GT$3"I"31!3?/!B/.!A/==<HE.<!T<HH!TD.N!d17K!

!!!!!!!! '*jK!cDeeDB<;;U!BEC;<EU!d$+U!T<EIB<;;U!?<A=!A/ZBD.D><!LCBA.D/B!

!!!!!! %*jK!]<=.DZ/U!E.E1DEU!>D;CEH!?D;.C=:EBA<!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!! (*jK!#/BLC;D/BU!A/OEU!;<DeC=<;!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!! 6*jK!#]!EB?!\d!LEDHC=<U!E==NF.NODE;U!?<E.N!

#a!N<E?!DL!;FO2./O;!B/.!=<;/H>DBZ!

Q<C=/2;FANDE.=DA!.<;.DBZ!E.!%-4'M4'!

$
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$

L*:*+"A":4!

$'!>DE!Q\+!

"+$!VB?DAE.D/B;K!!

$ 9/OEM?<A=!S$#MB<C=/!;1!

$ >BZ/DBZ!;1!EL.<=!4**j!$'!L/=!(N=;!

$ LF/AE=?DEH!D;ANE<ODEU!WCO!32=<ZBEB.7!

$ ,AD?/;D;!

$

97*:-."$

)/.<B.DEHHF!HDL<-.N=<E.<BDBZ!-!DOO<?DE.<!DB.<=><B.D/B!
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#/B;K!;C2DB<!LDHO!3OEF!OD;;!;OEHH!NE<OM2B<CO/.N/=E1!38**-4***OH!B<<?<?7h!OD;;!6*j!=D:!{m;!

a$,K!! )=/;K!AEB!:<!?/B<!DB!=<;C;U!fCDAIU!ODBDOEHHF!DB>E;D><U!H/T!A/O2HDAE.D/B!=E.<!

#/B;K!=<fCD=<;!;<?E.D/BU!HDOD.<?!DBL/!/B!?D;.EH!E;A<B?DBZ!E/=.E!M!E/=.DA!E=AN!

!

E:.-#*4-6:1$K65$2!$4@65*#646A7$!

#E=?DEA!E==<;.!0!2<B<.=E.DBZ!AN<;.!.=ECOE!3%*j!;C=>D>EH7!!!!!!!!!!!!!!!!!!!!!!!!!!!!

SDI<HF!./!E==<;.!:<L/=<!=<EANDBZ!$a!0!>D.EH!;DZB;!2=<;<B.!DB!,c!

c/!S!.N/=EA/./OF!=<ZE=?H<;;!/L!LDB?DBZ;!3<1.<B?!./!\!DL!B<<?<?7!-!H/BZ!EB.!6
&(
!V#d!DBAD;D/B!-!=<.=EA./=!

!!!!-!=<H<E;<!2<=DAE=?DEH!.EO2/BE?<!3DBAD;<!><=.DAEHHF!DB!L=/B.!/L!2N=<BDA!B<=><7!

!!!!-!;C.C=<!AE=?DEA!HEA;U!AHEO2!?<;A<B?DBZ!E/=.EU!DB.<=BEH!AE=?DEA!OE;;EZ<!

96:45*-:.-#*4-6:1V$

J;F;./H<!/B!E==D>EH!

Q/!;DZB;!/L!HDL<!2=<N/;2D.EH!/=!,c!

#E=?DEA!E==<;.!@46ODB;!

!
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Q/B-;C=>D>E:H<!N<E?!DBXC=F!

Q/!EAA<;;!./!?<LDBD.D><!;C=ZDAEH!DB.<=><B.D/B;!

!

C-T$K5*#4D5"1$

JBEHZ<;DE$

VB.<=A/;.EH!B<=><!:H/AI!3:C2D>DAEDB<!*56j!'OH!2<=!;<ZO<B.U!'*OH!OE1U!HE;.;!8-4'N=;h!456j!DBAD?<BA<!)a_M=D:!

,2D?C=EH!DL!OCH.D2H<!H/T<=!=D:!{!

S/AEH!AN<;.!TEHH!;.=E22DBZ!

J?OD.!DLK!%0!=D:!{U!=<;2!A/O/=:D?D.FU!A/O2HDAE.D/B;!/L!{U!V]!EBEHZ<;DEU!LHEDHU!<H?<=HF!

$

R4"5:*3$K5*#4D5"$

456j!DBAD?<BA<!E==NF.NODE!!

#_\!0!,#P!

J?OD.!L/=!AE=?DEA!O/BD./=DBZ!DLK!#]!DB;.E:DHD.FU!@g6F=;U!V"cU!/B!?DZU!/.N<=!A=D.<=DE!E;!2<=!=D:!{!

!

L76#*5.-*3$#6:4D1-6:!

`;CEHHF!/L!B/!AHDBDAEH!;DZBDLDAEBA<!

#EB!AEC;<!H/AEHD;<?!A/B.C;D/B!/=!AE=?DEA!=C2.C=<!3DOO<?DE.<M?<HEF<?!(-6M97!

]Y!/B!DO2EA.U!?<HEF<?!JY!3?<HEF<?!><B.=DACHE=!E==NF.NODE!=E=<7U!B/B-;DZ!E==NF.NODE;!3<A./2DA;7!

!

#/B.C;D/B!<1AHC?<?!DL!B/=OEH!.=/2!EB?!,#P!E.!8N=;!

+H//?;K!?/!.=/2!DL!E:B/=OEH!,#P!

J?OD.!L/=!,#P!O/BD./=DBZ!DLK!2=<>!V"c!M!JYU!.=EB;OC=EH!JWV!/B!,#PU!NE<O/?FBEODAEHHF!;DZBDLDAEB.!E==NF.NODEMA/B?CA.D/B!?<L<A.U!

VB/.=/2<;U!V]Y!

!

G*"A64@65*S$

dOEHH!G%6*OH!!!!!!!!!!!!!!!

W<?DCO!%6*-46**OH!-!?DLLC;<!DBA=!/2EAD.F!/B!;C2DB<!#_\!

SE=Z<!@46**OH!!

`dd!&!b*j!;<B;U!b6j!;2<Ah!#a!Z/H?!;.EB?E=?U!#_\K!<=<A.!AEB!?<.<A.!'**-%**OHh!;C2DB<!?<.<A.!8**-4***OH!

E:.-#*4-6:$K65$4@65*#646A7$!!!

d.E:H<!0!:H//?!H/;;!@'**OHMN=!L/=!@'N=;!/=!@46**OH!/><=EHH!

`B;.E:H<!0!:H//?!H/;;!@4**OHMN=!L/=!@'N=;!/=!@4***OH!/><=EHH!

VB?DAE.D/B!L/=!.N/=EA/;A/2FK!NE<O/.N/=E1!LEDH<?!./!=<;/H><!EL.<=!%M9!

!

):"DA64@65*S$

`ddK!C;<!HDB<E=!.=EB;?CA<=U!H/;;!/L!;HD?DBZ!HCBZ!;DZBh!@b*j!;<B;U!@b6j!;2<A!

!!!!!!!!!!!!!!dOEHH!-!OD?!AHE>DACHE=!2/DB.!/=!(
&(
!V#!;2EA<!EB.!E1DHHE=F!HDB<!

!!!!!!!!!!!!!!W<?DCO!-!OD?!E1DEHHF!HDB<!

!!!!!!!!!!!!!!SE=Z<!-!2/;.!E1DHHE=F!HDB<!

VL!.<B;D/BU!LDBZ<=!.N/=EA/;./OF!.N<B!DOO<?DE.<!AN<;.!?=EDB!

VL!V))]!EB?!AE=?DEA!E==<;.!-!:DHE.!2H<C=EH!?<A/O2=<;;D/B!

!

!-*?@5*+A$-:gD57!

S!;D?<?!O/=<!A/OO/B!

)<B<.=E.DBZ!-!#a!3b6j!;<B;!EB?!;2<A7U!HE2E=/;A/2F!34**j!;<B;7!

6*j!2=<;<B.!TD.N!?<HEF<?!=C2.C=<!-!?<L<A.!<BHE=Z<;!TD.N!.DO<!

!

J*1$"AT63-1A!

J=.<=DEH!-!cC<!./!A/OOCBDAE.D/B!:<.T<<B!2CHO!><;;<H;!EB?!ED=TEF;!!

)CHO/BE=F!-!VE.=/Z<BDA!L=/O!#]S!DB;<=.D/B!

PE;!DB!N<E=.!-!?<A=!#$!

a=<E.!TD.N!4**j!$'!EB?!V]Y!

$

>"16?@*+"*3$?"5K65*4-6:$

`;CEHHF!H/T<=!�!

J;;/ADE.<?!TD.N!.=EAN<EHU!a%-(!DBXC=D<;!

6j!O/=.EHD.FU!'6j!DBL<A.D/C;!A/O2HDAE.D/B;!3O<?DE;.DBD.D;7!

!
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#_\!-!2H<C=EH!<LLC;D/B!/B!S!

PE;.=/Z=ELLDB!;TEHH/T!39*j!;<B;7!/=!ZE;.=/;A/2F!

QPU!J:1U!EAD?!;C22=<;;D/BU!$a!!

$

,654-#$-:gD57!

V!&!DB.=EOC=EH!NE<OE./OEU!HDOD.<?!DB.DOEH!LHE2!

VV!&!;C:E?><B.D.DEH!=C2.C=<U!EH.<=<?!;NE2<!/L!E/=.E!

VVV!&!E/=.DA!.=EB;<A.D/B!TD.N!EA.D><!:H<<?DBZME/=.DA!/:;.C=A.D/B!TD.N!D;ANE<ODE!

g6-b*j!DB!D;.NOC;!32=/1!?<;A<B?DBZU!:<.T<<B!/=DZDB!S!;C:AHE>DEB!EB?!E..EANO<B.!/L!HDZ!E=.<=D/;CO7!

#_\K!! iD?<!C22<=!O<?DE;.DBCO!3@856AO!;C2DB<U!@gAO!<=<A.7!

S/;;!E/=.DA!IBCAIH<!

VBA=!2E=E.=EAN<EH!;.=D2<!@(OO!

S!E2DAEH!AE2!

WE;;D><!NE<O/.N/=E1!

a=EAN<EHM/<;/2NEZ<EH!?<>DE.D/B!3./!\!/L!a(!;2DB/C;!2=/A<;;7!

c<2=<;;D/B!S!OEDB!:=/BANC;!

#a!AN<;.!EBZD/Z=E2NFU!J/=.DA!EBZD/Z=E2NFU!a=EB;/<;/2NEZ<EH!<AN/!DL!.//!CB;.E:H<!L/=!#a!

`B;.E:H<!3d+)!Gb*7!-!$a!3O/=.EHD.F!@86j7!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

VL!;.E:H<!0!#JcM@66F=;MDB.DOEH!.<E=!/BHF!-!A/B;<=>E.D><!TD.N!A/B.=/H!"aQ!E;!L/=!?D;;<A.D/B!

!

J":-46D5-:*57$=5*DA*$

P=E?<;!V!-!]!3V!&!A/B.C;D/BU!]!&!A/O2H<.<!?D;=C2.D/B7$

03*.."5!

'
!"
!O/;.!A/OO/B!P`!DBXC=F!!

86j!E;;/A!TD.N!2<H>DA!{!

c/O<!DBX!-!DB.=E2<=D./B<EH!H<EI!-!A/B.=E;.!DB./!2<=DA/HDA!ZC..<=;!EB?!E=/CB?!HD><=!

+/?F!DBX!-!DB.=E2<H>DA!3<1.=E2<=D./B<EH7!H<EI!3E;;/A!TD.N!2<H>DA!{7!-!A/B.=E;.!DB./!2<H>D;!

#F;./Z=E2NF! !

Q5"4@5*!

WEF!.=EAI!/><=!E:?/!TEHHU!:C.!B/.!.NDZN!

`=<.N=/Z=EO!!

VL!ODB/=U!OEBEZ<!A/B;<=>E.D><HFh!DL!OEX/=U!d)#!0!$a!

Q5"4"5!

#a!/=!=<.=/Z=E?<!C=<.<=/Z=EO!

R#564DA!

VB.=E.<;.DACHE=!:H<<?DBZ!-!2=<;;C=<!B<A=/;D;!

#/B;<=>E.D><!.=.!DL!B/!.<;.DACHE=!NE<OE./OE!3\VA,7!

VB?DAE.D/B;!L/=!$a!&!.<;.DACHE=!NE<OE./OEU!NE<OE./A/<H<U!=C2.C=<!/L!.CBDAE!EH:CZDB<EU!2<B<.=E.DBZ!.=ECOE!

$

95D1@$E:gD57NC@*T.6A76371-1$

R0U!OF/ZH/:DBU!#R!EB?!C=E.<!=<H<E;<?!DB./!AD=ACHE.D/B5!

YHCD?!p!#E'0!;<fC<;.<=<?!DB./!DBXC=<?!OC;AH<!A<HH;5!

\<;CH.;!DB!NF2/>/HE<ODEU!NF2<=IEHE<ODEU!O<.E:/HDA!EAD?/;D;U!J\YU!cV#!

9*D1"1$

W<ANEBDAEHK!.=ECOEh!<H<A.=/AC.D/BU!:C=B;h!2=/H/BZ<?!DOO/:DHD;E.D/Bh!A/O2=<;;D/B!3)$)7h!;<><=<!<1<=.D/B!

c=CZ;K!./HC<B<U!EO2N<.EODB<;U!N<=/DBU!.N</2NFHHDB<U!;DO>E;.E.DBU!E=;<BDAU!EHA/N/H!TD.N?=ETEH!

a/1DB;K!;BEI<M;2D?<=!

$.N<=K!;<2;D;U!2/;.-D;ANE<ODA!HDO:!3./C=BDfC<.!@4N=7U!QWdU!W"U!N<E.;.=/I<U!L=/;.!:D.<U!ddU!;<DeC=<;U!DBLHEOO!OF/2E.NFU!.NF=/D?!

;./=OU!R!G'56!

93-:-#*3$K-:.-:+1!

a<B?<=!;T/HH<B!OC;AH<;!

+H//?;K!#R!@4*U***-4**U***!C;CEHHF!3@96U***!2=<?DA.D><!/L!J\Y!EB?!?<E.N7!

VBA=!RM2N/;M`=h!?<A=!#E!3O/;.!A/OO/B!O<.E:/HDA!E:B/=OEHD.F7MEH:M2"!

`=DB<K!OF/ZH/:DBC=DE!3=<?M:=/TB!C=DB<U!":!/B!?D27!

,#PK!E==NF.NODE!AEC;<!/L!<E=HF!?<E.N!3/.N<=TD;<!?<E.N!E.!%-6M9!L=/O!J\YU!cV#U!;<2;D;7!

L*:*+"A":4$

a=<E.!AEC;<!

JZZ=<;;D><!LHCD?!OEBEZ<O<B.!-!Vc#U!WEDB.EDB!`$!@'OHMIZMN/C=U!\<BEH!?DEHF;D;!DL!EBC=DA!

!
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`=DBE=F!EHIEHDBD;E.D/B!TD.N!QE"#$%!OEF!N<H2!./!2=<><B.!OF/ZH/:DB!2=<AD2!p!J\Y!

Y/=A<?!?DC=<;D;!-!OEBBD./H!

a=<E.!NF2<=R0!3#E'0U!DB;CHDBM?<1.=/;<U!=<;/BDCOU!;EH:C.EO/HU!:DAE=:/BE.<7!

#//H!DL!B<<?<?U!#/B.=/H!;<DeC=<;U!J>/D?!;C1!

a=<E.!cV#!TD.N!YY)U!A=F/2=<AD2D.E.<!EB?!2HE.<H<.;!

,E=HF!LE;AD/./OF!DL!A/O2E=.O<B.!;FB?=/O<U!JO2C.E.D/B!/L!A=C;N<?!HDO:;!!

$

96A?*54A":4$17:.56A"$

9*D1"1$

Y=EA.C=<;![!.D:DEHU!L/=<E=O!

]E;ACHE=![!:H<<?!DB./!A/O2E=.O<B.U!D;ANE<ODE-=<2<=LC;D/B!DBXC=F!

d/L.!.D;;C<!DBXC=F![!A=C;N!DBXC=FU!:C=B;!

VE.=/Z<BDA![!>E;ACHE=!2CBA.C=<U!A/B;.=DA.D><!AE;.;!

C-1U$_*#4651!

]<=F!OC;AHFU!F/CBZ!OEH<U!/B!;.<=/D?;!

#/EZCH/2E.NF!!

dIDB!/B!/B<!;D?<!EB?!:/B<MV$!O<O:=EB<!/B!/.N<=!!

R7A?46A1!

$B;<.!g-'(N=;!EL.<=!DBXC=F!

,E=HFK!! )EDB!/C.!/L!2=/2/=.D/BU!.N=/::DBZU!/B!2E;;D><!O/><O<B.U!VBA=!2EDB!<><B!EL.<=!=<?CA.D/B5!a<B?<=!OC;AH<!A/O2E=.O<B.!!

SE.<K!! )E=E<;.N<;DEMBCO:B<;;!3HE.<7!

! S/;;!/L!>D:=E.D/B!;<B;<!3<E=HD<;.7!-!;<B;E.D/B!-!O/./=!H/;;!HE.<!

! c<A=!?D;.EH!2CH;<;M#\a!

! V==<><=;D:H<!D;ANE<ODA!DBXC=F!-!@8N=;!-!]/HIOEBBm;!A/B.=EA.C=<!

L*:*+"A":4!

JBEHZ<;DEh!<H<>E.D/Bh!=<O/><!A/O2=<;;D><!L/=A<!

VB?DAE.D/B;!L/=!DOO<?DE.<!LE;AD/./OFK!<>D?<BA<!/L!>E;ACHE=!A/O2=<;;D/B!

VB?DAE.D/B;!L/=!JdJ)!LE;AD/./OFK!;DZBDLDAEB.!B<C=/!d1h!#)!@%*h!?<H.E!2!3c+)!-!#)7!@%*h!=NE:?/!

!

=-T-*3$r!

(*j!?C<!./!.D:DEH!{!3DBAD?<BA<!C2!./!'*jh!AEB!/AAC=!TD.N!/2<B!{7!

JB.<=D/=!A/O2E=.O<B.K!<BAH/;<?!:F!.D:DEU!V$!O<O:=EB<U!EB.!A=C=EH!;<2.CO!

!!!!!!!!! ! i<EIB<;;!./<!<1.<B;D/BML//.!?/=;DLH<1D/B!

!!!!!!!!!!!!!!!!!!!!! c<A=!;<B;E.D/B!4
%&
!T<:!;2EA<!3?<<2!2<=/B<EH!B<=><7!

!!!!!!!!!!!!!!!!!!!!! JB.!.D:DEH!E=.<=F!

!!!!!!!!! SE.<=EH!A/O2E=.O<B.K!<BAH/;<?!:F!EB.!A=C=EH!;2<.COU!LD:CHEU!2/;.!A=C=EH!;<2.CO!

!!!!!!!!!!!!!!!!!!! i<EI!L//.!2HEB.E=!LH<1D/B!EB?!<><=;D/B!

!!!!!!!!!!!!!!!!!!! c<A=!;<B;E.D/B!?/=;CO!L//.!3;C2!2<=/B<EH!B<=><7!

!!!! c<<2!2/;.<=D/=!A/O2E=.O<B.K!!

!!!!!!!!!!!!!!!!!!! i<EIB<;;!./<!2HEB.E=!LH<1D/BU!L//.!DB><=;D/B!

!!!!!!!!!!!!!!!!!!!! c<A=!;<B;E.D/B!;/H<!L//.!32/;.!.D:DEH!B<=><7!

!!!!!!!!!!!!!!!!!!!!! )/;.!.D:DEH!E=.<=F!

!!!!!! dC2<=LDADEH!2/;.<=D/=!A/O2E=.O<B.K!!

i<EIB<;;!IB<<!EB?!EBIH<!LH<1D/B!

!!!!!!!!!!!!!!!!!!!!! c<A=!;<B;E.D/B!HE.!E;2<A.!L//.MAEHL!3;C=EH!B<=><7!

$

,11"11A":4$6K$?"5-?@"5*3$I*1#D3*5$-:gD57$

"E=?!;DZB;!-!VOO<?DE.<!/2<=E.D><!DB.<=><B.D/B!

! )CH;E.DH<!:H<<?DBZ!

! ,12EB?DBZ!NE<OE./OE!

! J:;<B.!?D;.EH!2CH;<;!

! #/H?U!2EH<!HDO:!

! aN=DHHU!:=CD.!

d/L.!;DZB;!-!J?OD.!L/=!/:;<=>E.D/B!0M-!<12H/=E.D/B!

! )<=D2N<=EH!B<=><!?<LDAD.!

! "<E>F!:H<<?DBZ!E.!;A<B<!

! \<?CA<?!:C.!2EH2E:H<!2CH;<!

! VBXC=F!DB!E=<E!/L!OEX/=!E=.<=F! ! !

$



!

"""#$%&'()#*+#,-! ! ! ! !!!!!/72!

!

!!!!!!!!!!!

!
$

_*#-*3$=5*DA*$

EV!!!!!AH/;<?!{!OEB?D:H<!

EEV$$$$AH/;<?!{!eFZ/OE!

EEEV$$$/2<B!{!OEB?D:H<U!S<!Y/=.<!VVVU!A/O2/CB?!{!TD.N!G'*j!:H//?!H/;;!

EaV$!!@'*j!:H//?!H/;;!

!

_5*#4D5"1$

Y"$_654!

EV!{!.N=/CZN!H/T<=!�!OE1DHHEU!2EHE.<U!2.<=FZ/D?!2HE.<!

+/?F!/L!OE1DHHE!;<2E=E.<!L=/O!:E;<!/L!;ICHH!!

EEV!{!.N=/CZN!OE1DHHE!./TE=?;!O<?DEH!DBL=E-/=:D.EH!=DO;U!DB./!

<.NO/D?!;DBC;U!A=/;;!:=D?Z<!B/;<!

W/;.!A/OO/B!OD?LEA<!{h!J;;/A!TD.N!<2D;.E1D;U!#dY!LH<EI!

EEEV!{!.N=/CZN!L=/B./-eFZ/OE.DA!;C.C=<MeFZ/OE.DA!E=ANU!TEHH;!/L!

/=:D.;U!:E;<!/L!B/;<!

#=EBD/-LEADEH!?D;=C2.D/B!

$

=5-?6.$rV!;<2E=E.D/B!E.!eFZ/OE.DA/-L=/B.EHMeFZ/OE.DA/-OE1DHHE=F!;C.C=<MDBL=E/=:D.EH!=DO!

YHE.!AN<<IU!E;FOO<.=DAEH!/ACHE=!H<><HU!DBL=E-/=:D.EH!B<=><!BCO:B<;;U!?D2H/2DEU!;C:A/BXCBA.D>EH!

NE<O/==EZ<U!CBDHE.<=EH!<2D;.E1D;U!?<A=!OEB?D:CHE=!O/>O<B.!

!

L*:.-TD3*5V$:/?Fh!EBZH<h!A/B?FH<h!;FO2NF;D;!!

!

L*S-33*57;$65T-4*3$K3665$T36Z$6D4$rV!AEB!.=E2!V\MV$h!?D2H/2DE!U!?<A=!C2TE=?!ZEe<U!

<B/2.NEHO/;U!;C:#!<O2NF;<OE!

\1K!JCZO<B.DBU!?<A/BZ<;.EB.;U!B/!B/;<!:H/TDBZU!$a!DL!?D2H/2DE!DB!4q!2/;D.D/BU!d1!2<=;D;.U!

A/;O<.DA!

$

Y*4"5*3$#*:4@646A7!

c<A/O2=<;;!/=:D.!

VB?DAE.<?!DL!V$)!@!=<.DBEH!E=.<=F!2!3>D;D/B!.N=<E.<BDBZ!@'N=;7!&!>D;CEH!H/;;U!\J)cU!2=/2./;D;U!NE=?!ZH/:<!!

VBAD;<!;IDB!/><=!HE.<=EH!AEB.NC;!./TE=?;!:/BF!/=:D.!-!=<.=EA.!H/T<=!HD?!-!?D>D?<!DBL!HE.!AEB.NEH!HDZ!

$

G"*.$=5*DA*!

6j!NE><!E;;/ADE.<?!#!;2DB<!{!

#))!&!WJ)![!V#)!

WCB=/<-R<HHD<K!>/H!OC;.!=<OEDB!A/B;.EB.!

Q/=OEH!#dY2!&!6-46!34*-4'h!G8!DB!ANDH?=<B!G%M4'7!

$

)*".-*45-#1!
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