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Torrosion and electrochemical behavior of cast :;<L stainless steelE porous sintered :;<L steelE 

copper infiltrated powder steels :;<LJTu and Tr;;Ri?Qo;BCJTu has been investigated using 

polarization measurements and optical microscopyB Vt has been shown that the corrosion resistance 

of Tr;;Ri?Qo;BCJTu steel in MBC ! NASOP J =M MBMCD Q RaTl solutions is comparable with that of 

:;<LJTu steelB 
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 )<<)M,)FF);! /)E;B;F,;! =/;L;FF.N!

/)<)O>)E.N! F;<PCE;QR,N! =DCH;?! ,MALCH)=I!

E)! *F)@,N! <Cb)DCN! g8�83jJ! LD)! =E-MCF)!

O,<)>,*! /<,*;F;F,;*! kD,N! *CD;<,CH)E! E!

<CMH,LF.N! )D<C=H-N! /<)*.OH;FF)=D,0! #CF;;!

b.HC! ,MAL;FC! MCE,=,*)=DI! >)<<)M,)FF)?!

=D)?>)=D,! /)<)O>)E.N! F;<PCE;QR,N! =DCH;?!

)D!DC>,N!TC>D)<)EJ!>C>!/)<,=D)=DI!,!/H)DF)=DI!

*CD;<,CHC! g8J! 2J! `jJ! D;*/;<CDA<C! =/;>CF,-!

MC@)D)E)>! g6jJ! /<)B)HP,D;HIF)=DI! =/;>CF,-!

g`jJ!CD*)=T;<CJ!E!>)D)<)?!/<)E)B,D=-!=/;>CF,;!

g6jJ!=>)<)=DI!)NHCPB;F,-!/)=H;!=/;>CF,-!g82jJ!

D;<*))b<Cb)D>C! /)=H;! =/;>CF,-! g88jJ!

H;@,<)ECF,;! ,H,! ,FT,HID<CG,-! *;BIQ! ,H,!

b<)FM)?! g3J! `J! 6J! qJ! 85j0! '=DCF)EH;F)J! LD)!

H;@,<)ECF,;!*;BIQ! bHC@)/<,-DF)! =>CM.EC;D=-!

FC! >)<<)M,)FF)?! =D)?>)=D,! /)<)O>)E.N!

F;<PCE;QR,N! =DCH;?! MC! =L;D! B;/)H-<,MCG,,!

>CD)BF)?! <;C>G,,J! =F,P;F,-! /<;G,/,DCG,,!

F,D<,BC! N<)*C! ,! B<0! xC*;L;F)! DC>P;J! LD)!

B;?=DE,;! *;B,! E.O;J! >)@BC! )FC! B)bCEH;FC! E!

B)=DCD)LF)! b)HIO)*! >)H,L;=DE;! ,!

/<,=AD=DEA;D! F;! D)HI>)! E! <C=DE)<;FF)*! E!

*CD<,G;! =DCH,! =)=D)-F,,J! F)! ,! E! =E)b)BF)*!

E,B;! g`J! 6j0!  <)*;! D)@)J! ,==H;B)ECF)! EH,-F,;!

B)bCE)>! [i! FC! >)<<)M,)FFAQ! =D)?>)=DI!

=/;L;FF)?!=DCH,!D,/C!386!E!>,=H)?!=<;B;!g4j0!

 ! =)PCH;F,QJ! )L;FI! *CH)! EF,*CF,-!

AB;H-;D=-!,==H;B)ECF,Q!=DCH;?!=!/)F,P;FF.*!

=)B;<PCF,;*! )=F)EF.N! H;@,<AQR,N!

kH;*;FD)E! zN<)*CJ! F,>;H-J! *)H,bB;FC{0!

")kD)*A! )=F)EFC-! MCBCLC! BCFF)?! <Cb)D.! �!

=<CEF,DI! >)<<)M,)FF)KkH;>D<)N,*,L;=>);!

/)E;B;F,;! BEAN! ,FT,HID<,<)ECFF.N! *;BIQ!

/)<)O>)E.N! F;<PCE;QR,N! =DCH;?! �!

CA=D;F,DF)?!=DCH,!386|!z+8q�82$20`{!,!=DCH,!

+88�q$80`! =! /)F,P;FF.*! =)B;<PCF,;*! ZrJ!

[iJ!]o!�!E!>,=H)?!=<;B;!b;M!B)bCE>,!NH)<,B)E!

,! =! B)bCE>C*,! [aZl0! �C>P;! <C==*CD<,EC;D=-!

/)E;B;F,;! H,D)?! =DCH,! 386|! ,! <-BC! )b<CMG)E!

=/;L;FF)?! =DCH,! 386|! =! <CMH,LF)?!

/)<,=D)=DIQ!b;M!*;BF)?!/<)/,D>,0!

!

P$(Tu�v' xv;{$)�&$!(' 

}H;>D<)N,*,L;=>,*! *;D)B)*! ,MAL;F)!

>)<<)M,)FF);! /)E;B;F,;! ,FT,HID<,<)ECFF.N!

*;BIQ!=DCH;?!386|~/<!,!+88�q$80`~/<!z/<!�!

/<)/,D>C{! E! 5J`! $! <C=DE)<;! �2V�4! =!

B)bCEH;F,;*! [aZl! z)D! 5J58! B)! 5J5`! ${0! 1H-!

=<CEF;F,-!,MALCH,!CF)BF);!/)E;B;F,;!H,D)?!,!

/)<,=D)?! =/;L;FF)?! =DCH,! 386|0! �! >CL;=DE;!

,=N)BF)@)!*CD;<,CHC!BH-!/)HAL;F,-!=/;L;FF)?!

F;<PCE;QR;?! =DCH,! ,=/)HIM)ECH,! /)<)O)>!

*C<>,! 386|! /<),ME)B=DEC! «�ö�anäs»!

z�E;G,-{0! "<,! <CMH,LF.N! BCEH;F,-N!

/<;==)ECF,-! b.H,! /)HAL;F.! G,H,FB<,L;=>,;!

)b<CMG.!386|!B,C*;D<)*!d!»!8`!**!,!E.=)D)?!

h!»! 85! **! =! /)<,=D)=DIQ! e! )D! 8`!�! B)! 26!�0!

%b<CMG.! =/;>CH,! E! CD*)=T;<;! B,==)G,K

,<)ECFF)@)! C**,C>C! z7`!�!�2!~! 2`!�![2{! /<,!

D;*/;<CDA<;! 88`5! ±! 85!
)
�0! �DCHI! +88�q$80`!

b.HC! /)HAL;FC! B)bCEH;F,;*! <C==L,DCFF)@)!

>)H,L;=DEC! /)<)O>C! P;H;MC! >! /)<)O>A! 386|!

/;<;B! /<;==)ECF,;*! ,! =/;>CF,;*! )b<CMG)E0!

"<)/,D>C! /)<)O>)E.N! =DCH;?! *;BIQ! b.HC!

=)E*;R;FC!=)!=/;>CF,;*0!

")<,=D.;! kH;>D<)B.! b.H,! E/<;==)ECF.! E)!

TD)<)/HC=D)E.;! B;<PCD;H,0! #Cb)L;?!

/)E;<NF)=DIQ! =HAP,H)! )=F)ECF,;! G,H,FB<C0!

�)>)/)BE)B! >! /)<,=D.*! kH;>D<)BC*! �!

/<)E)H)>C! ,M! F;<PCE;QR;?! =DCH,! zB,C*;D<! �!

8!**{J! >)D)<C-! /<,E)B,HC=I! E! >)FDC>D! =!

/)<,=D.*! )b<CMG)*! /<,! E><AL,ECF,,!

TD)<)/HC=D)E)@)!=D;<PF-!=!/<)E)H)>)?!EFAD<,!

E)! TD)<)/HC=D)E.?! B;<PCD;HI! )b<CMGC! z/C?>A!
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F;! ,=/)HIM)ECH,{0! ")E;<NF)=DI! /)<,=D.N!

kH;>D<)B)E! F;! /)BE;<@CHC=I! *;NCF,L;=>)?!

)b<Cb)D>;J! LD)b.! ,=>HQL,DI! ,=>CP;F,;!

/)<,=D)?! =D<A>DA<.! E! FC<APF.N! =H)-N!

kH;>D<)BC!g`j0! CPB.?!)b<CM;G!/)<,=D)?!=DCH,!

,=/)HIM)ECH,!)BF)><CDF)0!

%/.D.! /<)E)B,H,=I! E! -L;?>;! ��}K20!

�=/)*)@CD;HIF.?! kH;>D<)B! �! UtK/HC=D,F>C0!

}H;>D<)B! =<CEF;F,-! �! FC=.R;FF.?! NH)<K

=;<;b<-F.?! kH;>D<)B! zN0=0k0{J! )DB;H;FF.?! )D!

)=F)EF)@)! <C=DE)<C! =D;>H-FF.*! ><CF)*0!

�!BCHIF;?O;*! /)D;FG,CH.! kH;>D<)BC!

/<,E)B-D=-!)DF)=,D;HIF)!N0=0k0!

�=/)HIM)ECH,=I!<C=DE)<.!5J`!$!�2V�4J! 5J`!

$!�2V�4!~!5J58!$![aZlJ!5J`!$!�2V�4!~!5J5`!]!

[aZlJ! >)D)<.;! @)D)E,H,=I! ,M! >)FG;FD<,K

<)ECFF)?! =;<F)?! >,=H)D.! z*C<>,! «NL»{J!

NH)<,BC! FCD<,-! z«NL»{! =! ,=/)HIM)ECF,;*!

BECPB.!/;<;@FCFF)?!E)B.0!

�M*;<;F,-! /<)E)B,H,! /<,! >)*FCDF)?!

D;*/;<CDA<;!E! A=H)E,-N!;=D;=DE;FF)?!Ck<CG,,!

<C=DE)<)E! b;M! /;<;*;O,ECF,-0! ")H-<,MCK

G,)FF.;!><,E.;!=F,*CH,!,M!>CD)BF)?!)bHC=D,!

zD]! �!]! �!]>)<! »! K5J2�S!]>)<! �! /)D;FG,CH! >)<K

<)M,,{! B)! /)D;FG,CH)E! E.B;H;F,-! >,=H)<)BC0!

�>)<)=DI!<CME;<D>,!/)D;FG,CHC!�!8!*��=0!

"<,! >)<<)M,)FF.N! ,=/.DCF,-N! ,FT,HIDK

<,<)ECFF.N! =DCH;?! ,=/)HIM)ECH,! G,H,FBK

<,L;=>,;! )b<CMG.! A>CMCFF.N! E.O;! <CM*;<)E0!

%=F)ECF,-!G,H,FB<,L;=>,N!)b<CMG)E!MCL,RCH,!

=FCLCHC!FC!@<Ab)?!FCPBCLF)?!bA*C@;J!C!MCD;*!FC!

D)F>)?! z*C<>C! 8555! ,! 2555{0! %b<CMG.!

EME;O,ECH,!,!MCD;*!/)*;RCH,!E!<C=DE)<!5J`!$!

�2V�4!~!5J5`!$![aZl!FC!25!LC=)E0!�!>)FDC>D;!=!

<C=DE)<)*!FCN)B,HC=I!E=-!/)E;<NF)=DI!)b<CMGC0!

")=H;!E.B;<P>,!E!<C=DE)<;!)b<CMG.!DRCD;HIF)!

/<)*.ECH,! /;<;@FCFF)?! E)B)?J! E.=AO,ECH,! ,!

=F)EC!EME;O,ECH,0!

%b<CMG.! =DCH,! 386|~/<! ,! +88�q$80`~/<!

DC>P;!E.B;<P,ECH,=I!E!<C=DE)<;!5J`!$!�2V�4!

b;M!B)bCE)>!,!=!B)bCEH;F,;*!NH)<,BK,)F)E!/<,!

)/<;B;H;FF.N! /)D;FG,CHCN! E! D;L;F,;!

MCBCFF)@)!E<;*;F,0!

")=H;! >)<<)M,)FF.N! ,==H;B)ECF,?! ,!

/)D;FG,)=DCD,L;=>,N! E.B;<P;>! )b<CMG)E!

/<)E)B,H,=I!*,><)=>)/,L;=>,;!,==H;B)ECF,-0!

$,><)T)D)@<CT,,! )b<CMG)E! /)HALCH,! FC!

*,><)=>)/;! $��($! #�K28! =! /<)@<C**)?!

CFCH,MC! ,M)b<CP;F,-! �,B;)K�;=DK$C=D;<! 4050!

";<;B! *,><)=>)/,L;=>,*! ,==H;B)ECF,;*!

,=N)BF)?! /)E;<NF)=D,! =DCH;?J! /<)/,DCFF.N!

*;BIQJ! ,! /;<;B! E.B;<P>)?! kH;>D<)B)E! /<,!

)/<;B;H;FF.N! /)D;FG,CHCN! E! D;L;F,;! *CH)@)!

E<;*;F,! <Cb)LAQ! /)E;<NF)=DI! )b<CMG)E!

/)=H;B)ECD;HIF)! )b<CbCD.ECH,! =H;BAQR,*!

)b<CM)*:!OH,T)ECH,! FC! FCPBCLF.N! bA*C@CN! =!

A*;FIO;F,;*! =<;BF;@)! <CM*;<C! Cb<CM,EF.N!

LC=D,GS! /)H,<)ECH,! CH*CMF.*,!/C=DC*,! `�3! ,!

2�8S! )L,RCH,! /)E;<NF)=DI! ,M)/<)/,H)E.*!

=/,<D)*0!

!

=$%|Q}('(* � �+ T~;|�u$!�$ 
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1H-! F;/)<,=D)?! =DCH,! 386|! CF)BFC-!

/)H-<,MCG,)FFC-! ><,EC-! z(" {! ,*;;D!

)b.LF.?! E,B! /)H-<,MCG,)FF)?! ><,E)?! BH-!

/C==,E,<AQR,N=-! *;DCHH)E:! ,*;;D=-! )bHC=DI!

C>D,EF)@)! <C=DE)<;F,-J! C>D,EF)K/C==,EF)@)!

/;<;N)BCJ! /C==,EF)@)! =)=D)-F,-! ,! /;<;K

/C==,ECG,,! z<,=0!8{0! �CT;H;E=>,?! ALC=D)>! E!

)bHC=D,!C>D,EF)@)!<C=DE)<;F,-!/<C>D,L;=>,!F;!

E.<CP;F!E!L,=D)?!=;<F)?!>,=H)D;!,!E!<C=DE)<;!

=! *CH)?! >)FG;FD<CG,;?! NH)<,BK,)F)EJ! F)! E!

<C=DE)<;! =! 5J5`!$![aZl! H,F;?F.?! ALC=D)>! FC!

]Jl�iKMCE,=,*)=D,! ,*;;D! MC*;DFAQ! /<)D-K

P;FF)=DI0! �! <C=DE)<;! 5J`! $! �2V�4 ~! 5J5`! $!
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[aZl! /<,! ]! �! 8J52! �! )D*;LC;D=-! <;M>,?! <)=D!

D)>C!,!/)H-<,MA;*)=DI!kH;>D<)BC!=F,PC;D=-!B)!

)L;FI! *CH.N! E;H,L,FS! kD)D! <)=D! D)>C!

)bA=H)EH;F!/<)G;==)*!/,DD,F@))b<CM)ECF,-0!

!

!

#,=0!80!")H-<,MCG,)FF.;!><,E.;!BH-!H,D)?!=DCH,!

386|!E!5J`!$!�2V�4!b;M!B)bCE)>!Zl
K!z8{!!

,!=!B)bCE>C*,!5J58!$![aZl!z2{!,!5J5`!]![aZl!z3{!

!

1H-! /)<,=D)?! =DCH,! 386|! z<,=0! 2J! 3{!

@CbC<,DF.;!/H)DF)=D,!D)>C!E!CF)BF)?!)bHC=D,!

MFCL,D;HIF)! E.O;! /H)DF)=D;?! D)>C! BH-! H,D)?!

=DCH,! 386|J! LD)! =)@HC=A;D=-! =! <;MAHIDCDC*,!

B<A@,N! ,==H;B)ECF,?! g2J! 6J! 7jS! )F,!

AE;H,L,ECQD=-! /<,! AE;H,L;F,,! /)<,=D)=D,!

kH;>D<)BC0!

")H-<,MCG,)FF.;! ><,E.;! /)<)O>)E.N!

F;<PCE;QR,N! =DCH;?! =! *;BF)?! /<)/,D>)?!

z<,=0!4J!`{!,*;QD!=H;BAQR,;!)=)b;FF)=D,:!

8{! �C! (" ! BH-! =DCH,! 386|~/<! E,BF.! BEC!

*C>=,*A*C! z<,=0! 4{0! }D,! *C>=,*A*.! HALO;!

E.<CP;F.! /<,! b)HIO,N! >)FG;FD<CG,-N!

NH)<,BK,)F)ES! FC! (" ! E! L,=D)?! =;<F)?!

>,=H)D;!,!E!5J`!$!�2V�4!~!5J58!$![aZl!E*;=D)!

/;<E)@)! *C>=,*A*C! ,*;;D=-! D)L>C! /;<;@,bC!

z<,=0! 4J! ><,E.;! 8J! 2{0! �D)<)?! /)B�;*! D)>C! FC!

(" !FCL,FC;D=-!)D!]!=! 5J8�5J8`!�!,!=E-MCF!=!

<C=DE)<;F,;*! *;BF.N! E>HQL;F,?J! MC/)HK

F-QR,N!/)<.!,=N)BF)?!/)<)O>)E)?!=DCH,0!

2{! �C! (" ! BH-! =DCH,! +88�q$80`~/<!

FCbHQBCQD=-!D<,!*C>=,*A*C! z<,=0!`{0!";<E.?!

*C>=,*A*! z]! »! 5J57! �{! =E-MCF! =! FCLCH)*!

/C==,ECG,,! )=F)E.! =DCH,0! �D)<)?! /)B�;*!

D)>CJ! FCL,FCQR,?=-! )D! ]! =! 5J8q�5J25! �J!

)bA=H)EH;F! <C=DE)<;F,;*! *;B,J! ,=/)HIM)ECFK

F)?!BH-!MC/)HF;F,-!/)<0!$)PF)!)D*;D,DIJ!LD)!

<)=D! D)>CJ! =E-MCFF.?! =! <C=DE)<;F,;*! *;B,J! E!

=HALC;! =DCH,! +88�q$80`~/<! FCL,FC;D=-! )D!

F;=>)HI>)! b)H;;! E.=)>)@)! /)D;FG,CHCJ! L;*! E!

=HALC;! =DCH,! 386|~/<J! D)! ;=DI! ,*;;D=-!

F;>)D)<);! EH,-F,;! *CD<,G.! FC! <C=DE)<;F,;!

�uKE>HQL;F,?0!�<;D,?!*C>=,*A*!z]!»!8J2`!�{J!

E;<)-DF)J! =E-MCF! =! /;<;/C==,ECG,;?! =DCH,J! MC!

>)D)<)?! =H;BA;D! E.B;H;F,;! >,=H)<)BCJ! =)/K

<)E)PBCQR;;=-!E)M<C=DCF,;*!/H)DF)=D,!D)>C0!

 ))<B,FCD.! )=F)EF.N! NC<C>D;<,=D,L;=>,N!

D)L;>! (" ! ,MAL;FF.N! *CD;<,CH)E! E! L,=D)*!

<C=DE)<;! =;<F)?! >,=H)D.! ,! E! <C=DE)<;! =!

B)bCE>C*,!NH)<,BK,)F)E!/<,E;B;F.!E!DCbH,G;0!!

�! DCbH,G;:! ]F/! �! /)D;FG,CH! FCLCHC! /C=K

=,ECG,,S! ]/! �! /)D;FG,CH! /)HF)?! /C==,ECG,,S!

]//! �! /)D;FG,CH! /;<;/C==,ECG,,S! i>)<! �! /H)DK

F)=DI! D)>C! >)<<)M,,S! i><! �! ><,D,L;=>C-!

/H)DF)=DI! D)>C! z=))DE;D=DEAQRC-! D)L>;! ]! =!

]F/{S! i/! �!/H)DF)=DI! D)>C!E!/C==,EF)?!)bHC=D,0!

�=;! MFCL;F,-! /)D;FG,CH)E! E! DCbH,G;! BCF.!

)DF)=,D;HIF)!N0=0k0!

"<,! )/<;B;H;F,,! F;>)D)<.N! NC<C>D;<,K

=D,L;=>,N! /)D;FG,CH)E! ,! D)>)E! /<,F,*CH,! E)!

EF,*CF,;! /;<;L,=H;FF.;! E.O;! )=)b;FF)=D,!

(" ! ,==H;B)ECFF.N! *CD;<,CH)E0! �C/<,*;<J!

;=H,! FC! (" ! ,*;QD=-! BEC! *C>=,*A*CJ! D)! E!

>CL;=DE;! ]F/! ,! i><! b<CH,! >))<B,FCD.! /;<E)@)!

*C>=,*A*CJ!DC>!>C>!,*;FF)!)F!=E-MCF!=!FCLCH)*!

/C==,ECG,,!)=F)E.!/)<)O>)E)?!=DCH,0!
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�! AL;D)*! <;MAHIDCD)EJ! /<,E;B;FF.N! E!

DCbH,G;J! <C==*)D<,*! EH,-F,;! F;>)D)<.N!

TC>D)<)E! FC! >)<<)M,)FF)KkH;>D<)N,*,L;=>);!

/)E;B;F,;!/)<)O>)E.N!F;<PCE;QR,N!=DCH;?0!

!

K2 K8 5 8 2
K8255

Kq55

K455

5

455

q55
K�J!*�

l�!i!ziJ!*(�=*!!{2

8 2 3

!

#,=0!20!")H-<,MCG,)FF.;!><,E.;!BH-!/)<)O>)E)?!

=DCH,!386|!z/)<,=D)=DI!8`!�{!!

E!5J`!$!�2V�4!b;M!B)bCE)>!Zl
K!z8{!,!=!B)bCE>C*,!

5J58!$![aZl!z2{!,!5J5`!]![aZl!z3{!

!

K8 5 8 2
K8255

Kq55

K455

5

455

q55
K�J!*�

l�!i!ziJ!*(�=*!!{2

82 3

!

#,=0!30!")H-<,MCG,)FF.;!><,E.;!BH-!/)<)O>)E)?!

=DCH,!386|!z/)<,=D)=DI!26!�{!!

E!5J`!$!�2V�4!b;M!B)bCE)>!Zl
K!z8{!,!=!B)bCE>C*,!

5J58!$![aZl!z2{!,!5J5`!]![aZl!z3{!

!

#,=0!40!")H-<,MCG,)FF.;!><,E.;!/)<)O>)E)?!

=DCH,!386|~/<!E!5J`!]!�2V�4!!

b;M!B)bCE>,!ZlK!z8{!,!=!B)bCE>C*,!5J58!$![aZl!z2{!

,!5J5`!]![aZl!z3{!

!

!

K2 K8 5 8 2
K2555

K8`55

K8555

K`55

5

`55

l�!i!ziJ!*(�=*!!{2

K�J!*�

82 3

#,=0!`0!")H-<,MCG,)FF.;!><,E.;!/)<)O>)E)?!
=DCH,!+88�q$80`~/<!E!5J`!]!�2V�4!!

b;M!B)bCE>,!ZlK!z8{!,!=!B)bCE>C*,!5J58!$![aZl!z2{!!

,!5J5`!]![aZl!z3{!
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F')'v($)�;(�v� '!Tu!*+ {TQ�)�%'��T!!*+ v)�S*+&

P'($)�'Q �T!�-�� 

WaZ�, b 

-*vT), 

&� 

*!{, 

&� 

*{, 

&� 

*{{, 

&� 

ivT), 

&v@/;&2 

iv), 

&@/;&2 

i{, 

&@/;&2 

386|!

zH,DC-{!

5!

5J58!

5J5`!

895!

84`!

84`!

825!

65!

`5!

485!

895!

895!

``5!

625!

3q5!

3J5!

2J2!

qJ3!

5J583!

5J53`!

5J2q!

5J5593!

5J52q!

5J87!

386|!

ze!�!8`�{!

!

5!

5J58!

5J5`!

36`!

36q!

375!

`5!

3`!

65!

235!

425!

385!

8535!

8535!

8585!

K!

K!

K!

87J6!

24J9!

43J5!

7J8!

3J8!

`J7!

386|!

ze!�!89�{!

5! 3q`! 25! 8q5! 8525! K! 87J7! 85Jq!

386|!

ze!�!26�{!

!

5!

5J58!

5J5`!

375!

325!

39`!

25!

5!

8`!

265!

3`5!

295!

8575!

8585!

8555!

K!

K!

K!

33J4!

`8J5!

6qJ5!

28Jq!

9J8!

84J2!

386|~/<!

!

!

5!

5J58!

5J5`!

865!

8q7!

878!

5!

85!

4`!

q5!

65!

855!

85q5!

8575!

8565!

`5!

48!

``!

5J7!

2J4!

3J7!

5J7!

2J2!

2J`!

�88�q]80`!!

~/<!

!

5!

5J58!

5J5`!

385!

29`!

2qq!

75!

K85!

K`!

825!

q5!

8`5!

85q5!

8565!

8535!

32!

`6!

`9!

3J7!

3J`!

4J6!

3J2!

2Jq!

2J5!

!

Y*(+/(" 4$4#&9& 4#&*(0! ")! >)<<)M,)FF)?!

=D)?>)=D,! zE;H,L,FC*! /H)DF)=D,! D)>C!

>)<<)M,,! i>)<{! E! ,==H;B)ECFF.N! <C=DE)<CN!

,FT,HID<,<)ECFFC-! *;BIQ! =DCHI!

+88�q$80`~/<! =! *;FIO,*! =)B;<PCF,;*!

H;@,<AQR,N! kH;*;FD)E! bH,M>C! >! /)<)O>)E)?!

=DCH,!386|~/<!z=*0!DCbH,GA{0!

�! L,=D)*! <C=DE)<;! �2V�4! <)=D! D)>C! E!

)bHC=D,!*C>=,*A*C!/<,!]!»! 504!�!/<),=N)B,D!

B)! /<,*;<F)! )B,FC>)E.N! MFCL;F,?! >C>! BH-!

386|~/<J! DC>! ,! BH-! +88�q$80`~/<0! ")=H;!

*C>=,*A*C! D)>C! <C=DE)<;F,-! *;BF.N!

E>HQL;F,?! CF)BF);! /)E;B;F,;! BEAN! =DCH;?!

<CMH,LC;D=-:! E! =HALC;! =DCH,! 386|~/<!

/H)DF)=DI!D)>C!)=DC;D=-!/<,*;<F)!/)=D)-FF)?!

zB)! ]! »! 8J8`! �{J! C! E! =HALC;! =DCH,!

+88�q$8J`~/<! /H)DF)=DI! D)>C! *)F)D)FF)!

=F,PC;D=-0!!

Y*(+/(" )$,(4#$4#( 4#&*( :;<LB 

�M*;F;F,;! e! E.M.EC;D! b)H;;! =AR;=DE;FF.;!

,M*;F;F,-! FC! (" ! z>C>! E! C>D,EF)?J! DC>! ,! E!

/C==,EF)?! )bHC=D,{J! L;*! FC! >CD)BF)?! ><,E)?0!

"<,! AE;H,L;F,,! e! D)>,! E! CF)BF)?! )bHC=D,!

MC>)F)*;<F)! E)M<C=DCQD0! �C/<,*;<J! l�i/! zi/J!

*(�=*
2
{!BH-!H,D)?!=DCH,!386|J!=DCH,!386|!=!e!�!

8`�!,!=DCH,!=!e!�!26!�!=))DE;D=DE;FF)!<CEF.!�

2J5S!5J6S!8J30!

�! <C=DE)<;! 5J`! $! �2V�4! ~! 5J5`! $! [aZl!

MC>)F)*;<F)=D,! >CL;=DE;FF)! DC>,;! P;J! >C>! E!

L,=D)?! =;<F)?! >,=H)D;J! F)! BH-! H,D)?! =DCH,!

386|! E! kD)*! <C=DE)<;! E;H,L,FC! l�i/! E)M<)=HC!

/<,*;<F)!B)!�5Jq!z<,=0!8{J!C!BH-!=DCH,!=!e!�!8`!�!
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,!26!�!E;H,L,F.! i/!)=DCH,=I!/)LD,!DC>,*,!P;J!

>C>!E!L,=D)?!=;<F)?!>,=H)D;!z<,=0!2J!3{0!

Y*(+/(" ),$)(#5( )$,(4#01 4#&*"2 '"%GHB!

xC/)HF;F,;! /)<! E! /)<)O>)E)?! =DCH,! 386|!

*;BIQ! )>CM.EC;D! MFCL,D;HIF);! EH,-F,;! FC!

CF)BF);! /)E;B;F,;! kD)@)! *CD;<,CHC! B)!

/)D;FG,CH)E! C>D,EF)K/C==,EF)@)! /;<;N)BC0!

�>)<)=DI!C>D,EF)@)!<C=DE)<;F,-!,!E;H,L,FC!i><!

*;FIO;! =))DE;D=DEAQR,N! E;H,L,F! BH-!

F;/<)/,DCFF)?! =DCH,! /<,*;<F)! E! 85�25! <CM0!

"<;PB;! E=;@)J! kD)! )bA=H)EH;F)! A*;FIO;F,;*!

C>D,EF)?!/)E;<NF)=D,!MC!=L;D!MC/)HF;F,-!/)<0!!

Y*(+/(" %$U&9$5 1*$,(%7($/$9B! �! =HALC;!

H,D)?! =DCH,! 386|! z<,=0! 8{! CF)BF.;! D)>,!

E)M<C=DCQD! /<,! AE;H,L;F,,! >)FG;FD<CG,,!

,)F)E! Zl
K
0! "<,! kD)*! /,>! C>D,EF)K/C==,EF)@)!

/;<;N)BC! =DCF)E,D=-! E=;! b)H;;! E.<CP;FF.*J!

D)!;=DI!/<,!/)E.O;F,,!>)FG;FD<CG,,!NH)<,BK

,)F)E! i><! E)M<C=DC;D! E! b)HIO;?! =D;/;F,J! L;*!

E;H,L,FC!i/0!

1H-!/)<,=D)?!=DCH,!386|!ze!�!8`!�{!D)>,!E!

>CD)BF)?! )bHC=D,! /)LD,! F;! MCE,=-D! )D!

>)FG;FD<CG,,! [aZl! z<,=0! 2{0! �! )bHC=D,!

C>D,EF)@)!<C=DE)<;F,-!/<,!>)FG;FD<CG,,!5J58!

$! Zl
K
! /H)DF)=DI! D)>C! b)HIO;J! L;*! E! L,=D)*!

<C=DE)<;J! C! /<,! >)FG;FD<CG,,! [aZl! <CEF)?!

5J5`! $! D)>,! *;FIO;J! L;*! /<,! 5J58! $0!

�;H,L,FC! i><! <C=D;D! =! <)=D)*! >)FG;FD<CG,,!

[aZl0! �! /C==,EF)?! )bHC=D,! D)>,! /<,! E=;N!

>)FG;FD<CG,-N![aZl!bH,M>,!B<A@!>!B<A@AJ!F)!E!

L,=D)?!>,=H)D;!i!=H;@>C!=F,PC;D=-!=!<)=D)*!]J!

C!E!/<,=AD=DE,,!Zl
K
!�!F;=>)HI>)!E)M<C=DC;D0!!

(F)BF);! /)E;B;F,;! =DCH,! 386|! =! b)HIO;?!

/)<,=D)=DIQ!ze!�!26!�{!E!<C=DE)<;!5J`!$!�2V�4!

b;M!B)bCE)>!Zl
K
!,!=!B)bCE>C*,!5J58!$!,!5J5`!$!

[aZl! CFCH)@,LF)! /)E;B;F,Q! =DCH,! =!

/)<,=D)=DIQ! 8`!�! E! =))DE;D=DEAQR,N!

<C=DE)<CN!z<,=0!3{0!

1H-!=DCH,!386|~/<!z<,=0!4{!>CD)BF.;!E;DE,!

" ! /)LD,! )B,FC>)E.! E)! E=;N! <C=DE)<CN0! �C!

CF)BF.N!" ! E! ,FD;<ECH;! /)D;FG,CH)E! )D! �5J8!

B)! ~5J8�! ,*;;D=-! >)<)D>,?! ALC=D)>!

/<;B;HIF)@)!D)>CJ!FC!>)D)<)*!/H)DF)=DI!D)>C!E!

/<,=AD=DE,,! Zl
K
! E)M<C=DC;D0! "<,! b)H;;!

E.=)>,N!]!z5J8`�5J4�{!,*;;D=-!*C>=,*A*!D)>CS!

MB;=I! /H)DF)=DI! D)>C! E! /<,=AD=DE,,! Zl
�
!

A*;FIOC;D=-0! "<,! ^! �! 5J4! �! /H)DF)=DI! D)>C!

/)LD,! F;! MCE,=,D! )D! >)FG;FD<CG,,! NH)<,BK

,)F)E0!

1H-! =DCH,! +88�q$80`~/<0! E! CF)BF)?!

)bHC=D,! ,*;;D=-! D<,!*C>=,*A*C! D)>C! z<,=0! `{0!

1)!]!»!5J8`!�!,)F.!Zl
K
!F;=>)HI>)!AE;H,L,ECQD!

/H)DF)=DI! D)>CJ! E! ,FD;<ECH;! /)D;FG,CH)E! )D!

5J8`!�!B)!8J2!�!�!A*;FIOCQD0!

"<)/,D>C! /)<)O>)E.N! F;<PCE;QR,N!

=DCH;?! *;BIQ! )>CM.EC;D! bHC@)/<,-DF);!

B;?=DE,;! FC! H;@>)=DI! ,N! /C==,ECG,,! E!

NH)<,B=)B;<PCR,N! <C=DE)<CN0! �C>);! EH,-F,;!

*;BF)?!/<)/,D>,!E!/<,=AD=DE,,!NH)<,BK,)F)EJ!

/)KE,B,*)*AJ! )bA=H)EH;F)! )b<CM)ECF,;*!

D<ABF)<C=DE)<,*)@)!=);B,F;F,-!ZuZlJ!>)D)<);!

/<,E)B,D!>!A*;FIO;F,Q!CF)BF.N!D)>)E0!!

1H-!H,D)?!=DCH,!386|!E;H,L,FC!i/J!>C>!,!i><J!

=AR;=DE;FF)! AE;H,L,EC;D=-! /<,! /)E.O;F,,!

>)FG;FD<CG,,!NH)<,BC!FCD<,-!_[aZl!E!<C=DE)<;!

�2V�40! 1H-! F;/<)/,DCFF)?! /)<)O>)E)?! =DCH,!

386|! MCE,=,*)=DI! i/! )D! _[aZl! ,*;;D! F;<;M>,?!

*,F,*A*0! �! =HALC;! +88�q$80`~/<! E;H,L,FC!

i><! /)LD,! F;! MCE,=,D! )D! _[aZlJ! C! i/! F;*F)@)!

/)F,PC;D=-!/<,!AE;H,L;F,,!_[aZl0!!

�C>,*! )b<CM)*J! *)PF)! =B;HCDI! E.E)BJ! LD)!

FC,b)HIO,?! /)H)P,D;HIF.?! kTT;>D! )D!

/<)/,D>,! /)<)O>)E.N! F;<PCE;QR,N! =DCH;?!

*;BIQ! B)=D,@C;D=-! E! NH)<,B=)B;<PCR,N!

>,=H.N!<C=DE)<CN0!

!
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+"�� %� ,"$�%� �&"%%��- ./("�&

$,><)T)D)@<CT,,! ,=N)BF)?! /)E;<NF)=D,!

BEAN! ,==H;B)ECFF.N! F;<PCE;QR,N! =DCH;?! =!

*;BF)?! /<)/,D>)?! E! F;D<CEH;F)*! =)=D)-F,,!

/)>CMCF.! FC! <,=0! 60! xB;=I! N)<)O)! E,BF.!

E>HQL;F,-! *;B,! ,! )>=,B.! /)! @<CF,GC*!

,=N)BF.N! LC=D,G! /)<)O>C! F;<PCE;QR;?!

=DCH,0!!

!

! !

zC{! zb{!

!

#,=0!60!�=N)BFC-!=D<A>DA<C!=DCH,!386|~/<!za{!,!+88�q$80`~/<!zb{!

!

^.H,! ,MAL;F.! ,M*;F;F,-! *)<T)H)@,,!

/)E;<NF)=D,!BEAN!=DCH;?!/)=H;!>)<<)M,,!E!5J`!

$!�2V�4!,!/)=H;!E.B;<P>,!/<,!)/<;B;H;FF.N!

/)D;FG,CHCN! E! 5J`!$! �2V�4! ,! 5J`! $! �2V�4! ~!

5J5`!$![aZl0!

")=H;! 25KLC=)E)?! E.B;<P>,! )b<CMG)E!

=DCH,!386|~/<0!E!5J`!$!�2V�4!/<,!>)*FCDF)?!

D;*/;<CDA<;! b)H;;! L;D>)! E.B;H-QD=-!

E>HQL;F,-!*;B,! z<,=0!7{0!�DCF)E-D=-!N)<)O)!

<CMH,L,*.*,! @<CF,G.! *;PBA! LC=D,GC*,!

/)<)O>C0! ")KE,B,*)*AJ! *;PLC=D,LF.;!

@<CF,G.! b)H;;! /)BE;<P;F.! >)<<)M,)FF)*A!

<CM<AO;F,Q! /)! =<CEF;F,Q! =! )b�;*)*!

LC=D,G0!!
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!

#,=0!70!$,><)T)D)@<CT,,!/)E;<NF)=D,!=DCH,!386|~/<!/)=H;!>)<<)M,,!!

E!5J`!$!�2V�4!E!D;L;F,;!25!L!

!

�C! *F)@,N! LC=D,GCN! z/<;,*AR;=DE;FF)! E!

=<;BF;?!LC=D,!=<;M)E!LC=D,G{!E,BF.!ALC=D>,!=!

<CME,D)?! /)E;<NF)=DIQ! z<,=0! 7{0! %b<CM)ECF,;!

kD,N!ALC=D>)EJ!E;<)-DF)J!-EH-;D=-!<;MAHIDCD)*!

=;H;>D,EF)@)! <C=DE)<;F,-! )BF)@)! ,H,!

F;=>)HI>,N! >)*/)F;FD)E! =DCH,0! �=N)B-! ,M!

kD)@)! *)PF)! =B;HCDI! =H;BAQR;;!

/<;B/)H)P;F,;0! ";<,T;<,?F.?! =H)?! LC=D,G!

)b)@CR;F!*;BIQJ!/)/CEO;?!E!LC=D,G.!MC! =L;D!

B,TTAM,,! /<,! E.=)>)?! D;*/;<CDA<;! E)! E<;*-!

=/;>CF,-! ,! /<)/,D>,0! �;@,<)ECF,;! *;BIQ!

/)E.OC;D! >)<<)M,)FFAQ! =D)?>)=DI!

F;<PCE;QR,N! =DCH;?! E! >,=H)DCN! [`J! 6]0!

")kD)*A! /;<,T;<,?FC-! M)FC! LC=D,G! /)<)O>C!

386|! <C=DE)<-;D=-! =! *;FIO;?! =>)<)=DIQJ! C!

G;FD<CHIFC-! LC=DI! LC=D,G! /)<)O>C!

>)<<)B,<A;D! b.=D<;;0! "<,! kD)*! E)M*)PF)!

,Mb,<CD;HIF);! <C=DE)<;F,;! �e! ,! [i! g84jJ!

>)D)<.;! E! )DH,L,;! )D! Zr! /<,! ]>)<! =DCH,!

386|~/<!;R;!F;!/C==,E,<AQD=-0!

1H-! >)<<)M,)FF)@)! <CM<AO;F,-! =DCH,!

+88�q$80`~/<! E! 5J`! $! �2V�4! NC<C>D;<F)!

)b<CM)ECF,;! H)>CHIF.N! /)<CP;F,?! D,/C!

/,DD,F@)E! z<,=0! q{0! ",DD,F@,! )b<CMAQD=-! E!

=;<;B,F;! LC=D,G! /)<)O>C! ,J! >C>! /<CE,H)J!

/,DD,F@,! F;! /;<;=;>CQD! @<CF,G.! *;PBA!

LC=D,GC*,0! �DCHI! +88�q$80`~/<! /)HAL;FC!

=*;O,ECF,;*! /)<)O>C! =DCH,! 386|!,!/)<)O>C!

P;H;MC! =! /)=H;BAQR,*! =/;>CF,;*J! >)D)<);!

=)E*;R;F)! =! /<)/,D>)?! *;BIQ0! �! /<)G;==;!

=/;>CF,-! /<),=N)B,D! B,TTAM,)FF);!

FC=.R;F,;! LC=D,G! P;H;MF)@)! /)<)O>C!
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H;@,<AQR,*,! kH;*;FDC*,J! LD)! E.<CPC;D=-! E!

@<CB,;FD;! ,N! >)FG;FD<CG,,! /)! =;L;F,Q!

LC=D,G.0! ")! BCFF.*! *,><)<;FD@;F)K

=/;>D<CHIF)@)! CFCH,MC! =)B;<PCF,;! F,>;H-! E!

G;FD<;! BCFF.N! LC=D,G! =)=DCEH-;D! 5J`3!�J!

N<)*C! �! 4J5!�J! *)H,bB;FC! �! 5J8!�J! /)!

/;<,T;<,,! �! 6J7`J! 88J6q! ,! 8J5q!�!

=))DE;D=DE;FF)0! �C>,*! )b<CM)*J! G;FD<CHIFC-!

LC=DI! *F)@,N! ,=N)BF.N! LC=D,G! /)<)O>C! �e!

)=DC;D=-! )b)@CR;FF)?! P;H;M)*J! E=H;B=DE,;!

L;@)! >)<<)B,<A;D! =! )DF)=,D;HIF)! E.=)>)?!

=>)<)=DIQJ! C! /;<,T;<,?FC-! )bHC=DI! LC=D,G!

>)<<)B,<A;D!*;BH;FF;;0!!

#,=0!q0!$,><)T)D)@<CT,,!/)E;<NF)=D,!=DCH,!+88�q$80`~/<!/)=H;!>)<<)M,,!!

E!5J`!$!�2V�4!E!D;L;F,;!25!L!

!

^.H,! /)HAL;F.! DC>P;! *,><)T)D)@<CT,,!

/)E;<NF)=D,! /<)/,DCFF.N! =DCH;?! /)=H;!

E.B;<P>,! /<,! )/<;B;H;FF.N! /)D;FG,CHCN!

kH;>D<)BC! E! D;L;F,;! )/<;B;H;FF)@)! E<;*;F,0!

 C>! /<CE,H)J! E.b<CFF.;! /)D;FG,CH.! b.H,!

bH,M>,!>!/)D;FG,CHC*!*C>=,*A*)E!FC!(" J! C!

E<;*-! E.b,<CH)=I! DC>J! LD)b.! /<)O;BO,?!

MC<-B!q!=)=DCEH-H!/<,*;<F)!`! H!zE!F;>)D)<.N!

=HALC-N!E;H,L,FC!q!b.HC!FC!/)<-B)>!F,P;{0!

")=H;! E.B;<P>,! kH;>D<)BC! ,M! =DCH,!

386|~/<!E!<C=DE)<;!5J`!$!�2V�4! /<,!]!�!5!�!

N)<)O)! E,BF.! *;BF.;! E>HQL;F,-J!

/<)-EH-QD=-! @<CF,G.! *;PBA! LC=D,GC*,!

/)<)O>CJ! /)-EH-QD=-! *;H>,;! ALC=D>,!

H)>CHIF)@)!<C=DE)<;F,-!=DCHIF)?!)=F)E.!z<,=0!

9{0!")=H;!E.B;<P>,!kD)?!P;!=DCH,!/<,!]!�!5J4!

�! FC! /)E;<NF)=D,! =DCH,! /)-EH-;D=-! )>=,BFC-!

/H;F>C! z<,=0! 85{0! �;H)=DF)=DI! )>=,BF)?!

/H;F>,! *;=DC*,! FC<AO;FCJ! E! F;?! ,*;QD=-!

/)<.! ,! *,><)D<;R,F.0! "<,! /)H-<,MCG,,!

kH;>D<)BC! ,M! =DCH,! 386|~/<! E!

NH)<,B=)B;<PCR;*! <C=DE)<;! /<,! ]! �! 8J5! �!

/)E;<NF)=DI! kH;>D<)BC! DC>P;! -EH-;D=-!

)>,=H;FF)?! z<,=0! 88{0! %>=,BFC-! /H;F>C! F;!

-EH-;D=-! =)E;<O;FF)?! ,! =)B;<P,D! <CMF)@)!

<)BC!B;T;>D.0!

!
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#,=0!90!$,><)T)D)@<CT,,!/)E;<NF)=D,!=DCH,!386|~/<!/)=H;!CF)BF)?!/)H-<,MCG,,!!

E!5J`!$!�2V�4!/<,!]!�!5!�!E!D;L;F,;!8!*,F!

!

#,=0!850!$,><)T)D)@<CT,,!/)E;<NF)=D,!=DCH,!386|~/<!/)=H;!CF)BF)?!/)H-<,MCG,,!!

E!5J`!$!�2V�4!/<,!]!�!5J4!�!E!D;L;F,;!`5!=!

!

#,=0!880!$,><)T)D)@<CT,,!/)E;<NF)=D,!=DCH,!386|~/<!/)=H;!CF)BF)?!/)H-<,MCG,,!!

E!5J`!]!�2V�4!~!5J5`!]!Zl
K!/<,!]!�!8J5!�!E!D;L;F,;!3!*,F!

!

")=H;! E.B;<P>,! kH;>D<)BC! ,M! =DCH,!

+88�q$80`~/<!E!<C=DE)<;!5J`!$!�2V�4!/<,!]!

�! 5J59! �! /<),=N)B,D! <C=DE)<;F,;! @<CF,G!

*;PBA! LC=D,GC*,! /)<)O>CJ! /)-EH-QD=-!

)DB;HIF.;! >)<<)M,)FF.;! /)<CP;F,-! D,/C!

/,DD,F@)E! z<,=0! 82{0! $;BF.;! E>HQL;F,-!
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=)N<CF-QD=-J! N)D-! *)PF)! )D*;D,DIJ! LD)! ,N!

/)E;<NF)=DI! ,*;;D! =H;B.! <C=D<CECJ! F;=*)D<-!

FC! D)! LD)! /)D;FG,CH! 5J59! �! /)! N0=0k0J! D)! ;=DI!

5J354! �! /)! =D0E0k0J! /<,*;<F)! FC! 35! *�! F,P;!

=DCFBC<DF)@)! /)D;FG,CHC! *;BF)@)! kH;>D<)BC0!

$;BF.;! E>HQL;F,-! E! /)E;<NF)=DF)*! =H);!

/)HF)=DIQ! ,=L;MCQD! /)=H;! E.B;<P>,!

kH;>D<)BC! ,M! =DCH,! +88�q$80`~/<! /<,!!

]! �! 5J4!�! z=*0! <,=0! 83{0!}D)! -EH-;D=-! /<-*.*!

/)BDE;<PB;F,;*! <CF;;! =B;HCFF)@)!

/<;B/)H)P;F,-! )! =E-M,! ED)<)@)! *C>=,*A*C!

D)>C!FC!(" !=!/<)G;==)*!<C=DE)<;F,-!*;BF.N!

E>HQL;F,?0!

!

#,=0!820!$,><)T)D)@<CT,,!/)E;<NF)=D,!=DCH,!+88�q$80`~/<!/)=H;!CF)BF)?!!

/)H-<,MCG,,!E!5J`!]!�2V�4!/<,!]!�!5J59!�!E!D;L;F,;!8`!*,F!

!

#,=0!830!$,><)T)D)@<CT,,!/)E;<NF)=D,!=DCH,!+88�q$80`~/<!/)=H;!CF)BF)?!/)H-<,MCG,,!!

E!5J`!]!�2V�4!/<,!]!�!5J4!�!E!D;L;F,;!`5!=!

!

")=H;! /)H-<,MCG,,! kH;>D<)BC! ,M! =DCH,!

+88�q$80`~/<! E! <C=DE)<;! =;<F)?! >,=H)D.J!

=)B;<PCR;*!5J5`!$![aZlJ!/<,!]!�!5!�!*;BF.;!

E>HQL;F,-! =)N<CF-QD=-J! F)! )F,! DC>P;!

<C=D<CEH;F.! z<,=0! 84{0!  )H,L;=DE)! )LC@)E!

>)<<)M,,!D,/C!/,DD,F@)E!E!NH)<,B=)B;<PCR;*!

<C=DE)<;!/<,!]!�!5!�! b)HIO;J!L;*!E!<C=DE)<;!

b;M!B)bCE>,![aZl!/<,!]!�!5J59!�0!�!F;>)D)<.N!

=HALC-N! *)PF)! MCT,>=,<)ECDI! FCLCHIF.;!

=DCB,,!)b<CM)ECF,-!/,DD,F@)E!z<,=0!84{0!")=H;!

E.B;<P>,! /<,!]! �! 5J3`! �! *;BF.;! E>HQL;F,-!

/)HF)=DIQ!<C=DE)<-QD=-!z<,=0!8`{0!")E.O;F,;!

/)D;FG,CHC!B)!]!�!8J5!�!/<,E)B,D!>!)>,=H;F,Q!

/)E;<NF)=D,! /)<)O>)E)?! =DCH,!+88�q$80`! ~!

/<! E! NH)<,B=)B;<PCR;*! <C=DE)<;! z<,=0! 86{0!

%>=,BFC-! /H;F>C! -EH-;D=-! B;T;>DF)?S!

/,DD,F@,J! )b<CMAQR,;=-! /<,! ]! �! 8J5! �J! F;!

/;<;><.ECQD=-!)>=,BF)?!/H;F>)?0!
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#,=0!840!$,><)T)D)@<CT,,!/)E;<NF)=D,!=DCH,!+88�q$80`~/<!/)=H;!CF)BF)?!/)H-<,MCG,,!

E!5J`!]!�2V�4!~!5J5`!]![aZl!/<,!�!�!5!�!E!D;L;F,;!85!*,F!

!

#,=0!8`0!$,><)T)D)@<CT,,!/)E;<NF)=D,!=DCH,!+88�q$80`~/<!/)=H;!CF)BF)?!/)H-<,MCG,,!

E!5J`!]!�2V�4!~!5J5`!]![aZl!/<,!]!�!5J3`!�!E!D;L;F,;!3!*,F!

!

#,=0!860!$,><)T)D)@<CT,,!/)E;<NF)=D,!=DCH,!+88�q$80`~/<!/)=H;!CF)BF)?!/)H-<,MCG,,!!

E!5J`!]!�2V�4!~!5J5`!]![aZl!/<,!]!�!8J5!�!E!D;L;F,;!3!*,F!

!
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�*STu* 

80!")<)O>)EC-! F;<PCE;QRC-! =DCHI! 386|!

z+8q�82$20`{! b;M! *;BF)?! /<)/,D>,!

z/)<,=D)=DI! 8`�26!�{! ,! =! *;BF)?! /<)/,D>)?!

/C==,E,<A;D=-! /<,! CF)BF)?! /)D;FG,)K

=DCD,L;=>)?! /)H-<,MCG,,! E! <C=DE)<;! 5J`! $!

�2V�4! b;M! B)bCE)>! NH)<,BK,)F)E! ,! /<,!

>)FG;FD<CG,,!Zl
K
!B)!5J5`$0!!

20!"<,! AE;H,L;F,,! /)<,=D)=D,! =DCH,! 386|!

MC>)F)*;<F)!AE;H,L,EC;D=-!=>)<)=DI!CF)BF)@)!

<C=DE)<;F,-!>C>!E!C>D,EF)?J!DC>!,!E!/C==,EF)?!

)bHC=D,0!

30!"<)/,D>C! /)<)O>)E.N! F;<PCE;QR,N!

=DCH;?!*;BIQ!/<,E)B,D!>!A*;FIO;F,Q!D)>)E!E!

)bHC=D,! C>D,EF)@)! <C=DE)<;F,-! ,! C>D,EF)K

/C==,EF)@)! /;<;N)BC! ,! )bH;@L;F,Q!

/C==,E,<)ECF,-! =DCH;?! E! <C=DE)<;! �2V�4J!

=)B;<PCR;*!NH)<,BK,)F.0!

40!")! T)<*;! /)H-<,MCG,)FF)?! ><,E)?J!

E;H,L,FC*!/H)DF)=D,!D)>C!F;<PCE;QR,;!=DCH,!

386|~/<!,!+88�q$80`~/<!bH,M>,!B<A@!>!B<A@A!

zE! D)*! L,=H;! E! <C=DE)<;!�2V�4! =! B)bCEH;F,;*!

5J5`! $! [aZl{0! "H)DF)=DI! D)>C! >)<<)M,,! i>)<!

,FT,HID<,<)ECFF)?! *;BIQ! =DCH,! +88�q$80`!

~! /<! E! <C=DE)<CNJ! =)B;<PCR,N! 5J58! ,! 5J5`!$!

[aZlJ!/<,*;<F)!DC>C-!P;J!>C>!BH-!/)<)O>)E)?!

=DCH,! 386|~/<J! C! E! L,=D)*! <C=DE)<;! =;<F)?!

>,=H)D.! E;H,L,FC! i>)<! BH-! +88�q$80`~/<!

*;FIO;J!L;*!BH-!386|~/<0!

`0!}H;>D<)N,*,L;=>);! ,! *,><)=>)/,L;=>);!

,==H;B)ECF,-!/)>CM.ECQDJ!LD)!/<,!>)<<)M,,!,!

/<,! CF)BF)?! /)H-<,MCG,,! =DCH;?!

+8q�82$20`~/<!,!+88�q$80`~/<!E!<C=DE)<CN!

5J`! $! �2V�4! ~! z5�5J5`{! $! [aZl! E)M*)PF)!

,Mb,<CD;HIF);! <C=DE)<;F,;! >C>! >)*/)F;FD)E!

=/HCECJ!DC>!,!*;BF.N!E>HQL;F,?0!
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