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! JU!

9-7!4'!%-%/&)-7/&-$*!C*%$4'N!A'11/@'j@=!XN&9*)-1%Q09"$02"$1*-%EGCHZXR0.-*8%*2%R122*$%EGCEZ%R!!

;!1'!+CFC+N!?+!D%/**')!VD-)$*/!#'*&/1d!+,/)1$&&'d!L+W!R!/9'%!1'7!%/3:)/7!A1('+/3N!'&!M3*-%/3N!

VQ-.HJ_!'&!JbW!l!

;!1'!B/9/@=!+,/-)7-4'!M)/1!D%/**')!+HMHDd!3/-*&'*/*&!7(%%:4:!0/)!1'!DZ7&'3!@)('!#'6-*-&-$*!D%/**')!

4'!I= !VI=!CD5Cd!D&H!5/(1d!=LW!VQ-.HPSW!l!

;!'&!1'!-@')$N!D%/**')!V?1-.*!@'%,*$1$.Zd!E*%Hd!D/*!w$7:d!+/1-6$)*-'W!VQ-.HPJWH!

 

 
%

M1=#$*%CKS%Q*%.")12*#$%LFRFLP%NL%0,*6%&0%60.5$0%\&#*L0.P?%
Xa1$")0J^ Z%

 
 
 
 
 
 
 
 

!
%
M1=#$*%CYS%L0.5$0%O.)160.%Xa1$")0J^ Z%

 

 

 

M1=#$*%EGS%Q*%.")12*#$%H^%0,*6%&0%60.5$0%J`a?%XH^J^ Z%

       %

  

M1=#$*%ECS%Q0%)"#,*&&*%,*$-1")%]0$2%54#$5%3*%1J*$"P%F&*.*)2%0,*6%
&0%60.5$0%1J*$"P%XN&1=)%J*6()"&"=8J^ Z

!

!

+'7! 4')*-')7 ! )'0$7'*&! 7()! (*'! 3:&,$4'! *$*! 3:%/*-[('! 4'! *(3:)-7/&-$*! 4'! 1K-3/.'! 7/*7! %$*&/%&!

0,Z7-[('!V4-&!$0&-[('W!X`*-60.4%*2%M0=*-%EGCWZ?%!+,/[('!4-70$7-&-6!0$77Y4'!7'7!-*7&)(%&-$*7!4'!3-7'!

'*! 01/%'d! 4'! ):.1/.'7d! 4K/c(7&'3'*&7! '&! (*'! *$&-%'! 4'! X$*! 6$*%&-$**'3'*&H! B'()7! 0)$&$%$1'7!

4K(&-1-7/&-$*!%1-*-[('!4-66Y)'*&!4'!0/)!1'()!3/&:)-'1d!3/-7!:./1'3'*&!0/)!1'()!3$4'!4K'*)'.-7&)'3'*&!

$0&-[('!4'!1K-3/.'H!D'!4-7&-*.('*&!4'(T!&Z0'7!4K'*)'.-7&)'3'*& !X`*-60.4%*2%M0=*-%EGCWZ%R!

;! 1K/%[(-7-&-$*! 4'! 1K-3/.'! u! 0$-*&! /*4! %1-%j! v! R! 1K'*)'.-7&)'3'*&! 7'! 6/-&! -3/.'! 0/)! -3/. '!

/(&$3/&-[('3'*&! 0/)! 1/! %/3:)/H! + K'7&! 1/!7(0')0$7-&-$*! 4'! &$(&'7! 1'7! -3/.'7! 7&/&-[('7! I#!

7(%%'77-9'7!$X&'*('7![(-!6$)3')/!1K'*7'3X1'H!+K'7&!1'!%/7!0$()!1'!7Z7&Y3'!+CFC+N!A1('+/3 !N!l!



! J\ !

;! 1K/%[(-7-&-$*!4'!1K-3/.'!u!6(11!3$&-$*!v!R!1K'*)'.-7&)'3'*&!7'!6/-&!'*!%$*&-*(d!4'!1/!3g3'!3/*-Y)'!

[('!%'1(-!4K(*!6-13d! '*!3/-*&'*/*&!(*'!%')&/-*'!9-&'77'! '&!(*'!X$**'!0)$6$*4'()!4'!%,/30H! !

B'!61(T!9-4:$!0'(&!g&)'!-*&'))$30(d!%$301:&:!'&!)'0)-7!f!&$(&!3$3'*&!0$()!$X&'*-)!1K-3/.'!I#!

6-*/1'!XQ0)3h*$&1)% EGCCZH!+K'7&! 1'! %/7! 0$()! 1'7! 7Z7&Y3'7!R! @)('! #'6-*-&-$*! D%/**')d! -@')$Nd! '&!

+CFC+N!M3*-%/3NH!

!

#'7! :&/0'7! 0):1-3-*/-)'7d! -*4-70'*7/X1'7! f! 1/! X$**'! ):/1-7/&-$*! 4K(*'! '30)'-*&'! $0&-[('d! 7$*&!

%$33(*'7! /(T !0)$&$%$1'7! 4'7! 4-66:)'*&'7!%/3:)/7! -*&)/ ;$)/1'7! ,$3$1$.(:'7! 0$()! 1'7! '30)'-*&'7!

C*%$4'Nd!'11'7!-301-[('*&!XQ0)3h*$&1)%EGCCZ!R!

;! ( *!%/1-X)/.'!):.(1-')!4'!1/!%/3:)/d!/6-*!4K:9-&')!1'7!-30):%-7-$*7!4-3'*7-$**'11'7!:9'*&('11'7d!

*$*!9-7-X1'7!7()!1K-3/.'!9-)&('11'd!3/-7!0$(9/*&!7'!):0')%(&')!7()!1'7!)'7&/()/&-$*7!6-*/1'7!l!

;! 1'!*'&&$Z/.'!7$-.*:!4'7!7&)(%&()'7!f!'*)'.-7&)') !l!

;! 1K-7$1/&-$*! 4'7! 7()6/%'7! 4'*&/-)'7! 4'! 1/! 7/1-9'! '&! 4(! 7/*.! f! 1K/-4'! 4K:%/)&'()7d! 4'! )$(1'/(T!

7/1-9/-)'7!'&!4K(*'!X$**'!/70-)/&-$*d!/6-*!4K$0&-3-7')!1'!0$(4)/.'!'&!1/!*(3:)-7/&-$*!l!

;! ( *'!X$**'! ').$*$3-'!4'!1K'70/%'!4'!&)/9/-1H!B'7! [(/&)'!7Z7&Y3'7!,$3$1$.(:7!7 '!0):7'*&'*&!

7$(7!6$)3'!4'!j/)&!f!)$(1'&&'7!%$30$)&/*&!(*!:%)/*!&/%&-1'!$(!(*!%1/9-')d!7(00$)&/*&!1/!%/3:)/!

0/) !(*!7$%1'!7-&(:! f! ./(%,'!$(! f!4)$-&'H!B/!0$7-&-$*!4(! j/)&!0/)! )/00$)&! /(!0)/&-%-'*! '&! /(!

6/(&'(-1! 4$-&! 0')3'&&)'! (*'! X$**'! 9-7-X-1-&:! 4'! 1K:%)/*!0'*4/*&! 1/! *(3:)-7/&-$*d! &$(&! '*!

0')3'&&/*&!(*'!0/)6/-&'!1-X')&:!4'!3$(9'3'*&7!/(!0)/&-%-'*!'&!f!7$*!/77-7&/*&' !l!

;! 1K:%1/-)/.'!4(!7%-/1Z&-[('!4$-&!g&)'!:&'-*&!0$()!:9-&')!1'7!-*&')6:)'*%'7!/9'%!1'7!)/Z$*7!-*%-4'*&7!

4'!1/!%/3:)/H%!

!

!

B'7!.'7&'7!'&!7:[('*%'7! %1-*-[('7!4K(*'!'30)'-*&'!$0&-[('!4'7!9-7!4'!%-%/&)-7/&-$*!C*%$4'N!A'11/@'j@=!

f!1K/-4'!4'!%'7![(/&)'!7Z7&Y3'7!4-66Y)'*&!0'(!1'7!(*7!4'7!/(&)'7 d!'&!7$*&!1'7!7(-9/*&7!R!

!

JH! C*)'.-7&)'3'*&!4(!1/X$)/&$-)' !iE==CFAEM=C@!%$33'!1/X$)/&$-)'!0/)&'*/-)'!4/*7!1'!1$.-%-'1!4'!

*(3:)-7/&-$* !l!

PH! E*&)$4(-)'!1'!%/7!'&!)'301-)!1'7!4$**:'7!*:%'77/-)'7!0$()!%):')!1/!6-%,'!0/&-'*&!l!

IH! D%/**')! 1/! 9-7! 4'! %-%/&)-7/&-$*! '&! 1'7! 4'*&7! /4c/%'*&'7d! 1'7! 6/%'7! $%%1(7/1'7d! 1-*.(/1'7! '&!

9'7&-X(1/-)'7!VQ-.H!PPWH!!

C*! 6$*%&-$*! 4(! 7Z7&Y3'! *(3:)-[('! (&-1-7:d! (*! 0$(4)/.'! 0):/1/X1'! 4'7! 7()6/%'7! 0'(&! g&)'!

*:%'77/-)'!V*$&/33'*&!0$()!1 '7 !%/3:)/ 7!@#D!'&!+CFC+NA1('+/3 NW!VQ-.HPIWH!+'1(-;%-!'7&!'66'%&(:!

/9'%!(*'!0$(4)'!4'!4-$TZ4'!4'!&-&/*'!0(19:)-7:'!f!1K/-4'!4K(*'!X$3X'd!'&!9-'*4)/!)'%$(9)-)!1/!9-7!

4'! %-%/&)-7/&-$*!C*%$4'N!A'11/@'j@=!'&!1'7!7&)(%&()'7!/4c/%'*&'7!f!'*)'.-7&)')H!!



! Ja!

+'!0$(4)/.'!0')3'&&)/!4K/(.3'*&')!1'7!%$*&)/7&'7!4'!1K-3/.'!'*!:1-3-*/*&!1'7!/)&:6/%&7!VX)-11/*%'!

4'7!7()6/%'7W!XQ0)3h*$&1)%EGCCZH!

5'*4/*&!1/!0)-7'!4K'30)'-*&'d!1'!0)/&-%-'*!0'(&!9-7(/1-7')!1K/9/*%:'!4(!3$4Y1'!I#!$X&'*(d!/6-*!4'!

%$*7&/&')!'*!&'307!):'1!1/!0):7'*%'!$(!*$*!4'!o$*'7!-*7(66-7/33'*&!'*)'.-7&):'7! X`*-60.4%*2%

M0=*-%EGCWZ%VQ-.HPUWH!

%

M1=#$*%EES%V.0=*-%,1$2#*&&*-%*)%6"#&*#$-%$5*&&*-%3'#)*%,1-%3*%61602$1-021")%F)6"3*P%\*&&0J*]J^%*)%4&06*%3*%CW:%"92*)#*%0,*6%&0%60.5$0%
O.)160. P%*2%&*%&"=161*&%a1$")0%L"))*62?%X_1..*$\1".*2 Z%

!

 

%
M1=#$*%EHS%L"#6(*%3*%4"#3$*%044&1+#5*%-#$%&0%,1-%3*%61602$1-021")%0,0)2%&'*.4$*1)2*%"421+#*%A%&'013*%3#%-60))*$%H^?%%

Xd0880$%*2%0&?%EGCHZ%

 

 
!

M1=#$*%EIS%F.4$*1)2*%"421+#*%3g#)*%,1-%3*%61602$1-021")%F)6"3*P%\*&&0J*]J^ %$50&1-5*%A%&g013*%3*%&0%60.5$0%1)2$0B"$0&*%1J*$"PF&*.*)2:%*)%
6"#&*#$-%$*6")-212#5*-?%XN&1=)%J*6()"&"=8%V)6?%EGCUZ%

 

!

UH! D%/**')!4'!1/!3g3'!3/*-Y)' !1K/)%/4'!/*&/.$*-7&'!l!

\H! C*)'.-7&)')!1/! )'1/&-$*!4K$%%1(7-$*!0/)! (*!7%/**/.'!4'7!6/%'7!9'7&-X(1/-)'7!4'7! /)%/4'7! '*!ME=!

VQ-.HP\W!l!



! JO!

 
!

M1=#$*%EUS%V.0=*-%,1$2#*&&*-%"92*)#*-%-#$%&*%.")12*#$%H^%04$>-%-60))0=*%3*-%0$603*-%*)%OV^%*2%3*-%,1-%3*%61602$1-021")%F)6"3* P?%
Xd0880$%*2%0&?%EGCHZ%

!
!
aH! ] /1-4')!1'7! -3/.'7 !9-)&('11'7!$X&'*('7!R!1'7!%$4'7!$%%1(7/(T! '&! /T-/(T!4'!1/!9-7!4'!%-%/&)-7/&-$*!

C*%$4'N! A'11/@'j@=! /-*7-! [('! 1'7! &-77(7! 3$(7! /4c/%'*&7! 4$-9'*&! g&)'! 1'7! 01(7! *'&7! '&! 0):%-7!

0$77-X1'7H!B'7!3$*-&'()7!4-70$7'*&!4K(*'!6$*%&-$*!u!o$$3!v!0')3'&&/*&!4'!9/1-4')!1/!0):%-7-$*!4'!

1K'*)'.-7&)'3'*&!4'!1/!9-7!4'!%-%/&)-7/&-$*!C*%$4'N!A'11/@'j@=!7$(7!&$(7!1'7!/*.1'7!VQ-.HPaW!l!

!

   
!

M1=#$*%EWS%V.0=*-%,1$2#*&&*-%*)%,#*%"66&#-0&*%*2%&025$0&*%3'#)*%,1-%3*%61602$1-021")%F)6"3*P%\*&&0J*]J^ %-60))5*%40$%#)%-60))*$%H^J^ ?%
XR0.-*8%*2%R122*$%EGCEZ%

%
%

OH! @:1:%,/).')! '&! )'301-)! *(3:)-[('3'*&! 1'! X$*! 4'! %$33/*4'! C*%$4' N! A'11/@'j@=! 0)$0)'! /(!

0/&-'*&!%$30)'*/*&!&$(&'7!1'7!-*7&)(%&-$*7!*:%'77/-)'7!0$()!1/!%$*%'0&-$*!4(!0-1-')! /*/&$3-[(' !l!

_H! C*9$Z')!0/)!-*&')*'&!1'7!6-%,-')7!*(3:)-[('7!9-/!1'!0$)&/-1!4(!1$.-%-'1!(&-1-7:d!/%%$30/.*:!4(!X$*!

4'!%$33/*4'! *(3:)-[('! /(!%'*&)'!4'!0)$4(%&-$*!A'11/@'j@=H!

 

 

 CEREC ¨  

BlueCam  ¨  
CEREC ¨  

Omnicam ¨  TDS  iTero ¨  

Capture de 
lÕimage Ç Point and click È Ç Full motion  È Ç Full motion  È Ç Full motion  È 

Poudrage  Oui Non Oui Non 
Couleurs  Noir et Blanc RŽelles Noir et Blanc ReconstituŽes 

PrŽcision de 
lÕimage -* -* 6 ˆ 11 microns 15 microns 

Temps 
dÕacquisition  2 min pour 2 arcades -* 2 min/arcade  1min30/patient  

Exploitation des 
fichiers  

Syst•me Ç ouvert È��
format .stl  

Syst•me Ç ouvert È��
format .stl  

Syst•me Ç ouvert È��
format .stl  

Syst•me Ç ouvert È��
format .stl  

* Non communiquŽ par le fabricant  

%

M1=#$*%EDS%a8)2(>-*%3*-%60$0625$1-21+#*-%=5)5$0&*-%3*-%31//5$*)2*-%60.5$0-%1)2$0B"$0&*-%("."&"=#5*-%4"#$%&*%-8-2>.*%3'*.4$*1)2*%3*-%,1-%3*%
61602$1-021")%F)6"3*P%\*&&0J*]J^ ?%X`*-60.4%*2%M0=*-%EGCWZ%XQ0)3h*$&1)%EGCCZ%



! J_!

JHJHU! @)/-&'3'*&!4'!1K'30)'-*&'d!:&/0'7!4'!1/X$)/&$-)'!
!
!
!
!! ! B'7!4$**:'7!*(3:)-7:'7!4/*7!1'!%/7!4K(*'! '30)'-*&'!$0&-[('! 7$*&!4-)'%&'3'*&! '*9$Z:'7! /(!

%'*&)'!4'!0)$4(%&-$*!A'11/@'j@=!i-33')A-$3'&! 0/)!1'!0)/&-%-'*!4'!7$*!0$7&'!4'!&)/9/-1d!1' 7!:&/0' 7!4'!

&)/-&'3'*&!4'!1K'30)'-*&'!/(!1/X$)/&$-)'! -*&:)'77' *&!(*-[('3'*&!1'7!'30)'-*&'7!0,Z7- %$;%,-3-[('7 !

7(0)/ ;-301/*&/-)'7!C*%$4'NH!

!

! ?!1/!):%'0&-$*!4'!1K'30)'-*&'d!1'!0)$&,:7-7&'!):/1-7'!1/!%$(1:'!4'!1K'30)'-*&'!/9'%!(*!01h&)'!4()!

f! 6/-X1'! 4-1/&/&-$*! 7'1$*! 1'7! 4$7'7! '&! -*7&)(%&-$*7! 4(! 6/X)-%/*&d! /-*7-! [('! %'11'! 4'! 1K/*&/.$*-7&'H! B'!

3$4Y1'!%$*&'*/*&!1/!9-7!4'!%-%/&)-7/&-$*!C*%$4'N!A'11/@'j@=!7'!4$-&!4Kg&)'!7(66-7/33'*&!:0/-7!V/9'%!(*!

7$%1'!4'!3-*-3(3!P!%'*&-3Y&)'7W!0$()!0')3'&&)'!1K-*7')&-$*! '*&-Y)'!4'!1K/*/1$.('!4K-301/*&!0/)!1/!

&'%,*$1$.-'!F$X$%/7&@=!VQ-.H!P_W!X`$0="%*2%!*2*$-")%EGCGZH!!

?0)Y7! 1/! 0)-7'! %$301Y&'! 4(! 01h&)'d! 1K'30)'-*&'! '7&! 4:3$(1:'H! B'!3$4Y1'! '*! 01h&)'! $X&'*(! '7&!

/&&'*&-9'3'*&!/*/1Z7:!/9/*&!7$*!'*9$-!/(!%'*&)'!4K(7-*/.'!A'11/@'j @=H!B'!0)$&,:7-7&'!9:)-6-'![('!1'7!

%$4'7!4'!1/!9-7!4'!%-%/&)-7/&-$*!0)$9'*/*&!4'!1K'30)'-*&'!7$-'*&!&)Y7!0):%-7:3'*&!):01-[(:7!'*!01h&)'!R!

1'7!'*%$%,'7!$%%1(7/1'7!'&!/T-/1'7!4$-9'*&!g&)'!'*&-Y)'3'*&!9-7-X1'7d!7/*7!-30')6'%&-$*d!9-4'!*-!X(11'H!

8*!3-11-3Y&)'!/(!3$-*7!4'7!0/)$-7!/T-/1'7!4'!1/!9-7!4$-&!g&)'!9-7-X1'd!'&!1/!):01-%/&-$*!4'7!&-77(7!3$(7!

0:)-0,:)-[('7!*'!4$-&!%$*&'*-)!/(%(*!4:6/(& !VQ-.HPbWH!!

!

 
 

M1=#$*%EK%S%c0#2*#$%3#%-"6&*%3#%."3>&*%*)%4&j2$*%)56*--01$*%4"#$%&*%/"$0=*%$"9"21-5%3*%&'0)0&"=#*%3'1.4&0)2?%X\1".*2H1%EGCH0Z%

!

 
!

M1=#$*%EYS%F<*.4&*%3'#)*%*.4$*1)2*%4(8-16"B6(1.1+#*%3'#)*%,1-%3*%61602$1-021")%F)6"3*P%*)%4"-121")%3*%CC:%*2%3*%-0%6"#&5*%$50&1-5*%0#%
4&j2$*?%N%)"2*$:%&'09-*)6*%2"20&*%3*%35/0#2%0#%-*1)%3#%."3>&*%*)%4&j2$*%*2%&0%4$561-1")%3*%&0%$54&16021")%3*-%6"3*-%"66&#-0#<?%

%XL0$4*)21*$1%*2%`$0="%EGCUZ%



! Jb!

! B'!3$* &/.'!'*!/)&-%(1/&'()!4'7!3$4Y1'7!0$7-&-67!'*!01h&)'!$X&'*(7!:&/-&!(*'!:&/0'!0)-3$)4-/1'!

'&!$X1-./&$-)'!0$()!1'!0)$&,:7-7&'!/9/*&!1'()!'*9$-!/(!%'*&)'!4K(7-*/.'!i-33')A-$3'&H !B'7!1/X$)/&$-)'7!

4'9/-'*& !7K:[(-0')!4K/)&-%(1/&'()7!70:%-/(Td!4'!./1'&7!3/.*:&-[('7!70:%-6-[('7d!'&!3$*&')!1'7!3$4Y1'7!

7'1$*!4'7!%)-&Y)'7!&)Y7!0):%-7H!#'0(-7![('1[('7!/**:'7d!1/!7$%-:&:!i-33')A-$3'&!/ !:1-3-*: !%'&&'!:&/0'!

6/7&-4-'(7'! 0$()! 1'! 0)$&,:7-7&'H! ?(c$()4K,(-d! 1'7! $0:)/&'()7! 4'! %,'o!i-33')A-$3'&! )'&)$(9' *&!

1K$%%1(7-$*!4'7!3$4Y1'7!4-)'%&'3'*&!.)h%'!/(!3$)4(!'*!ME=!):/1-7:!'*!X$(%,'!/(!%/X-*'&H! !

#'!01(7d!1/!7'%&-$*!4(!3$4Y1'!'&!1/!):/1-7/&-$*!4'!4-'7!(*-&/-)'7!7$*&!6$)&'3'*&!4:%$*7'-11:'7!4/*7!%'!

0)$&$%$1'd!%/)!0$())/-'*&!g&)'!(*!$X7&/%1'!/(!6$)/.'!)$X$&-7:!4'!1K/*/1$.('!4K-301/*&H!B/!3-7'!'*!01/%'!

4'!6/(77'!.'*%-9'd!/9/*&!1/!%$(1:'d!*K'7&!:./1'3'*&!01(7!*:%'77/-)'H!!

!

D'(1'3'*&![(/&)'!:1:3'*&7!4$-9'*&!g&)'!'*9$Z:7!/(!%'*&)'! 4K(7-*/.'! VQ-.HISW!R!
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!
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0-1-')V7W!&)/*79-77:V7Wd!4/*7!1/!%,)$*$1$.-'!4'7!:&/0'7!%1-*-[('7!'&!4'!1/X$)/&$-)'!9('7!0):%:4'33'*&d!
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! Ua!

 
 

Syst•me Encode ¨  

 

 
Syst•me traditionnel  

 

 Traditionnelle  Optique  Traditionnelle  Optique  

C 
A 
B 
I  
N  
E 
T 

 

Mise en place des vis de 
cicatrisation  apr•s la pose 

dÕimplant 
Oui Oui Oui Oui 

DŽvissage des vis de 
cicatrisation avant 

empreinte 
Non Non Oui Oui 

Mise en place de 
transferts spŽcifiques Non Non 

Oui 
Transferts 

dÕempreinte 

Oui 
Scanbodies 

Radiographie de contr™le 
de la bonne assise avant 

empreinte 
Oui Oui Oui Oui 

MatŽriaux 
dÕenregistrement 

Oui 
Silicones ou 
polyŽthers 

Non 
Oui 

Silicones ou 
polyŽthers 

Non 

Porte empreinte 
Oui 

FermŽ, du 
commerce/PEI  

Non Oui 
ouvert ou fermŽ Non 

Technique dÕempreinte Classique  
de la vis Encodë  

Scannage de la vis 
Encodë  A ciel ouvert /  fermŽ Scannage de 

transferts numŽriques 

Repositionnement des 
transferts dÕempreinte  Non Non 

Oui 
empreinte ˆ ciel 

fermŽ 
Non 

Mise en place manuelle 
des analogues dÕimplants Non Non Oui Non 

Solidarisation des 
transferts pour empreinte 
dÕune restauration plurale 

Non Non Oui Non 

Prise dÕempreinte de 
lÕarcade antagoniste Alginate Scannage Alginate Scannage 

Prise de lÕocclusion Mordu, sans dŽpose de 
la vis de cicatrisation 

Scannage 
vestibulaire des 
arcades en OIM, 

sans dŽpose de la vis 
de cicatrisation 

Mordu, apr•s dŽpose 
des transferts 
dÕempreinte 

Scannage vestibulaire 
des arcades en OIM, 

apr•s dŽpose des 
transferts dÕempreinte 

Remise en place des vis de 
cicatrisation apr•s 

lÕempreinte 
Non Non Oui Oui 

Mise en place de 
provisoires supra-

implantaires  
Non Non Possible selon le cas Possible selon le cas 

Envoi des donnŽes 
Empreinte physique 

au laboratoire de 
proth•se  

NumŽrique 
au centre dÕusinage 

Empreinte physique 
au laboratoire de 

proth•se  

NumŽrique 
au laboratoire de 

proth•se  

 
 L  
A 
B 
O 
R 
A 
T 
O 
I  
R 
E 

CoulŽe des empreintes Oui Non Oui Non 

Mise en place de fausse 
gencive en silicone Non - Oui - 

Section des mod•les et 
rŽalisation de pins Non - Oui - 

Montage sur articulateur 
des mod•les Non - Oui - 

ModŽlisation numŽrique 
des donnŽes de 

lÕempreinte  
Non Non Oui, par CFAO 

indirecte/ Non  Oui 

Utilisation dÕanalogues 
dÕimplants Non Non Oui Non 

Envoi des mod•les au 
centre dÕusinage Oui Non Non Non 

Renvoi des travaux au 
praticien  - - Piliers et/ou 

couronne dŽfinitive  
Piliers et/ou couronne 

dŽfinitive  



! UO!

Z 
 I  
M  
M  
E 
R 
 
B 
I  
O 
M  
E 
T 

Acquisition numŽrique 
des donnŽes 

Par scannage extra-
oral des mod•les en 

pl‰tre 

DonnŽes 
numŽriques de 

lÕempreinte optique 
re•ues par internet  

- - 

CAO du pilier  Oui Oui Non Non 

FAO du pilier  Oui Oui Non Non 

Robocasẗ  Oui Non Non Non 

Placement du pilier sur le 
ma”tre mod•le en pl‰tre Oui Non - - 

Envoi des donnŽes 
numŽriques du pilier fini 
ˆ un fabricant de mod•le 

3D 

Non Oui - - 

Renvoi des travaux 

Mod•le Robocast + 
pilier dŽfinitif 
Encodë  au 
laboratoire  

Pilier dŽfinitif 
Encodë  seul au 

laboratoire  
- - 

F 
A 
B 
R 
I  
C 
A 
N  
T 
 
3D  

RŽception des donnŽes 
numŽriques - de la part de  

ZimmerBiomet  - 

de la part du praticien 
ou du laboratoire, sÕil 

ne poss•de pas lui 
m•me une usineuse 

pour mod•le 3D  

Mod•le 3D obtenu  - Avec analogue du 
pilier  - Avec analogue 

dÕimplant 

Renvoi du mod•le 3D 
fabriquŽ - 

Au laboratoire de 
proth•se pour 

confection de la 
couronne dŽfinitive  

- 

Au laboratoire de 
proth•se pour 
ajustement sur 

mod•le physique 
pilier et couronne 
usinŽs par CFAO 

 
L  
A 
B 
O 
R 
A 
T 
O 
I  
R 
E 

E 

CAO du pilier Non Non Oui, si CFAO 
indirecte/Non  Oui 

Fabrication et usinage du 
pilier  Non Non 

Oui en technique 
conventionnelle, ou 

par CFAO 

Oui 
par CFAO 

Fabrication de la 
couronne dŽfinitive 
supra-implantaire  

Oui, sur le pilier 
Encodë  vissŽ au 
mod•le Robocast 

Oui, sur le pilier SLA 
du mod•le 3D  Oui Oui 

C 
A 
B 
I  
N  
E 
T 

 

DŽpose des vis de 
cicatrisation  Oui Oui Oui Oui 

Visualisation de la 
plateforme implantaire 
pour la premi•re fois  

Oui Oui Non Non 

Essayage du pilier 
dŽfinitif  Oui Oui Oui Oui 

Radiographie de contr™le 
de la bonne assise du 

pilier au sein de lÕimplant 
Oui Oui Oui Oui 

Essayage et rŽglages 
couronne dŽfinitive  Oui Oui Oui Oui 

Vissage dŽfinitif pilier + 
scellement couronne Oui Oui Oui Oui 

%
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! U_!

P! C]?B8?@EML! +FE@Ep8C! #8! D^D@C=C! CL+M#CNd!?! BK?E#C!#C!
58ABE+?@EMLD!FCQCFCL+CCD!C@!#KEBB8D@F?@EMLD!+BELEp8CD!

!
!
!

PHJ! E*4-%/&-$*7!'&!%$*&)';-*4-%/&-$*7!4(!7Z7&Y3'!C*%$4'N!
 
 

 A-'* ![(K-1!7$-&!%$*7-4:):!%$33'!0)/&-[('!'&!/9/*&/.'(Td!1'!7Z7&Y3'!4'!)'7&/()/&-$*!C*%$4' N!4'!

i-33')A-$3'& ! *K'7&! 0/7! /77$%-/X1'! f! &$(7! 1'7! %/7! %1-*-[('7! 4'! ):,/X-1-&/&-$*! 0)$&,:&-[('! 7(0)/;

-301/*&/-)'! /(T[('17! 0 '(&! g&)'! %$*6)$*&:! 1'! 0)/&-%-'*!6/%'! f! (*! :4'*&'3'*& H!B/! 7:1'%&-$*! 4K(*! &'1!

0)$&$%$1'!4$-&!7'!6/-)'!0/)! (*'! /*/1Z7'!0):%-7'!4(!%/7!%1-*-[('! '*! /3$*&d! '&!0/)! (*'!%$**/-77/*%'!

0/)6/-&'!4'7!-*4-%/&-$*7!'&!%$*&)';-*4-%/&-$*7!4'!%'1(-;%-H!!!

!

B'7!-*4-%/&-$*7!4K(&-1-7/&-$*!4( !0)$&$%$1'!4'! )'7&/()/&-$*! '&!4K'30)'-*&'!7(0)/ ;-301/*&/-)' !C*%$4'N!

A'11/@'j@=!7$*&!1'7!7(-9/*&' 7!R!!

;! 1'7!-*4-%/&-$*7!.:*:)/1'7!f!1/!0$7'!%,-)().-%/1'!4K(*!-301/*&!4'*&/-)' !R!/.:*:7-'!4'*&/-)'d!-*%$*6$)&!

'&!)'6(7!07Z%,$1$.-[('!4K(*'!0)$&,Y7'!/4c$-*&'d!,/X-&(4'7!0/)/6$*%&-$**'11'7![(-!%$30)$3'&&'*&!

1/! 7&/X-1-&:! 4K(*'! 0)$&,Y7'! /4c$-*&'d! 1$%/1-7/&-$*! '&! *$3X)'! -*/4:[(/&7! 4'! 0-1-')7! ):7-4('17d!

/X7'*%'! 4'! 0-1-')7! 4'*&/-)'7! 0$()! ):/1-7')! (*'! 0)$&,Y7'! 6-T:'d! 4'3/*4'! 4K(*'! &,:)/0'(&-[('!

%$*7')9/&)-%'!4'!1/!0/)&!4(!0/&-'*&!X`0,0$40)0(%*2%0&?%EGCEZ!l!

;! 1K:4'*&'3'*&!0/)&-'1!l !

;! 1/!):,/X-1-&/&-$*!0)$&,:&-[('!7()!-301/*&!4K(*'!4'*&!(*-&/-)'d!$(!1/!):,/X-1-&/&-$*!0)$&,:&-[('!4'!

6/-X1'! :&'*4('d! %K'7&;f ;4-)'! /9'%! &)$-7! :1:3'*&7! 7(0)/;-301/*&/-)'7! /(! 3/T-3(3! VX)-4.'7! $(!

%$()$**'7!7$1-4/)-7:'7!/9'%!&)$-7!0-1-')7!-301/*&/-)'7!/(!3/T-3(3W!Xa"61525%_1..*$\1".*2 Z%f!

;! 1'7!)'7&/()/&-$*7!7(0)/ ;-301/*&/-)'7!7%'11:'7!f!4'(T!:&/.'7 !R!%$30$7:'7!4K(*!0-1-')!-*&')3:4-/-)'!

&)/*7.-*.-9/1!'&!4K(*'!%$()$**'d!%K'7&;f ;4-)'![('!1/!1-3-&'!%')9-%/1'!)'0$7'!7()!1'!0-1-')!'&!*$*!7()!

1K-301/*&!4-)'%&'3'*&%X^0$21)*;%*2%0&?%EGGKZ!l!

;! 1'7!)'7&/()/&-$*7!'7&,:&-[('7 !l!

;! 1/!3-7'!'*!6$*%&-$*!4-66:):'!$(!-33:4-/&' !l!

;! '&!1/!%$))'%&-$*!4e/T'!-301/*&$;0)$&,:&-[('!4'!3/T-3(3!IS| H!

!

51(7!0):%-7:3'*&d!-1!)'[(-')&!Xa"61525%_1..*$\1".*2 Z!XJ*&&*.0)%*2%0&?%EGCCZ!VQ-.HOOW!R!!

;! 8*'! 0)$6$*4'()!4'7!&-77(7!3$(7!:./1'!$(!7(0:)-'()'!f!Sd\!33 !l!

;! 8*!'70/%'!-*&') ;$%%1(7/1!:./1!$(!7(0:)-'()!f!adS!33! l!

;! 8*'!4-7&/*%'!3-*-3/1'!4'!P!33!'*&)'!4'(T!-301/*&7!%$*&-.(7 !l!!
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;! 8*'!,/(&'()!4'!.'*%-9'!3/).-*/1'!3-*-3/1'!4'!Sd\!33d!3'7():'!4(!*-9'/(!4'!1/!.'*%- 9'!c(7[(Kf!

1K-*&')6/%'!4'!1K-301/*&!l!

;! 8*'!,/(&'()!4'!0-1-')!4'!U!33!/(!3-*-3(3!'&!4'!JP!33!/(!3/T-3(3H! !

!

B'7!%$*&)';-*4-%/&-$*7!4(!7Z7&Y3'!C*%$4'N!%$30)'**'*& !R!

;! B'7!%$*&)';-*4-%/&-$*7!.:*:)/1'7!f!1/!0$7'!%,-)().-%/1'!4K(*!-301/*&!4'*&/-)'!R!1/!7/*&:!.:*:)/1'!

4(! 0/&-'*&! V-*%1(/*&! 1'7! 3/1/4-'7! %$33'! 1'7! %/)4-$0/&,-'7! f! ,/(&! )-7[('d! 1'7! 0/&,$1$.-'7!

7Z7&:3-[('7!*$*!%$*&)21:'7!'&!1'7!&)$(X1'7!07Z%,-/&)-[('7Wl!7$*!h.'!V0:)-$4'!4'!%)$-77/*%'Wl!1/!

4:0'*4/*%'!/1%$$1-[('d!&/X/.-[('!$(!3:4-%/3'*&'(7'l!1'!0/&-'*&!f!)-7[('!V-))/4-:d!X)(T$3/*'d!

0/)$4$*&-&'!*$*!%$*&)21:'Wl!(*!9$1(3'!'&x$(!(*'! [(/1-&:!$77'(7'!-*7(66-7/*&7!l!'&!(*'!4-7&/* %'!

-*&');$%%1(7/1'!-*7(66-7/*&'!X`0,0$40)0(%*2%0&?%EGCEZ%l!

;! 8*'!4-9').'*%'!-30$)&/*&'!'*&)'!1K/T'!-301/*&/-)'!'&!1K/T'!0)$&,:&-[('! V7(0:)-'() ' !f!IS| W!l!

;! BK:4'*&'3'*&!&$&/1!$(!0/)&-'1!4'!.)/*4'!:&'*4('!7(0:)-'()!f!&)$-7!0-1-')7!7(0)/ ;-301/*&/-)'7!l!

;! B'7!)'7&/()/&-$*7!7(0)/;-301/*&/-)'7!&)/*79-77:'7!l!

;! BK/(.3'*&/&-$*! 4'! 1/! ):&'*&-$*! 4K(*'! 0)$&,Y7'! /4c$-*&'! 0/)! 4'7! /&&/%,'3'*&7! 7(0)/ ;

-301/*&/-)'7!l!

;! B/!3-7'!'*!%,/).'!-33:4-/&'H !
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PHP! ?00$)&7!4'!1/!&'%,*$1$.-'!C*%$4'N!
!
!

PHPHJ! +$33(*-%/&-$*!
!
!
! ! B'7!*$(9'11'7!&'%,*$1$.-'7!*'!%'77'*&!4K/3:1-$)')!1/!)'1/&-$*!'*&)'!1'7!4-66:)'*&7!3'3X)'7!4'!

1K:[(-0'! &,:)/0'(&-[('d! *$&/33'*&! '*&)'! 1'7! %1-*-%-'*7! '&! 1'7! 0)$&,:7-7&'7! 4'! 1/X$)/&$-)'H! `)h%'! f!

1K(&-1-7/&-$*!/-7:'!4'!*$(9'/(T!0)$%:4:7!4'!01(7!'*!01(7!0)/&-[('7!'&!4/9/*&/.'!7-301-6-:7!0/)!1'()!3-7'!

'*!q(9)'d!1'()!%$33(*-%/&-$*! '&!1'()7! )'1/&-$*7!7'!7$*&!9('7! :9$1(')H!E1! '*!/! ):7(1&:!1/!0$77-X-1-&:!

4K$66)-)!/(T!0/&-'*&7!4'7!&)/-&'3'*&7!3$-*7!%$*&)/-.*/*&7d!3$-*7!1$*.7!'&!4'!01(7!'*!01(7!%$*6$)&/X1'7H!

B'!7Z7&Y3'!C*%$4'N!-11(7&)'!/-7:3'*&!%'&&'!:9$1(&-$*H!!

!

!
E?E?C?C! %N,*6%&*%4021*)2%

!

! B'7! &)/-&'3'*&7! 4'! ):,/X-1-&/&-$*7! -301/*&/-)'7! 7$*&! 7$(9'*&! 0')k(7! %$33'! 4'7!&)/-&'3'*&7!

1$*.7! '&! -*[(-:&/*&7! 0/)! 1'7! 0/&-'*&7! '&! 1'()! 6/3-11'd! *$&/33'*&! 0/)! 1'()7! 1$*.('7! 0,/7'7! 4'!

%-%/&)-7/&-$*!'&!0/)!4'7!7:/*%'7!4K'30)'-*&'7 !0$(9/*&!0/)/>&)'!%$301'T'7!'&!0:*-X1'7H!!

B'!7Z7&Y3'!C*%$4'N!/!0')3-7!4'!7-301-6-')!1'7!0)$&$%$1'7!%1/77-[('7!7(0)/ ;-301/*&/-)'7d!/00$)&/*&!/(T!

0/&-'*&7! (*! 01(7! .)/*4! %$*6$)&! 1$)7! 4'7! 0,/7'7! &,:)/0'(&-[('7d! (*'! %$*%'0&-$*! /3:1-$):'! '&! 4'7!

7:/*%'7! 3$-*7! 1$*.('7 H! BK-*&)$4(%&-$*! '&! 1/! 0):7'*&/&-$*! /(! 0/&-'*&! 4K(*! 7Z7&Y3'! 7-301-6-:! 7(0)/;

-301/*&/-)'!%$33'!%'1(-;%-d!/9'%!&$(&'7!1'7!:&/0'7!4'!3-7'!'*!q(9)'![(-!'*!4:%$(1'*&d!0')3'&!4'!1'!

7:%()-7')!'&!4'!1'!)/77()')!9-7;f ;9-7!4'!7'7!/00):,'*7-$*7!'&!4'!7'7!'T-.'*%'7H!+'1/!0')3'&!4K-*7&/11')!

(*'!)'1/&-$*!4'!%$*6-/*%'!0)/&-%-'*x0/&-'*&d!/9'%!(*!0/&-'*&!%$*%')*:d!-301-[(:!'&!3$&-9:d!$0&-3-7/*&!

1/!&,:)/0'(&-[('!.1$X/1'H!! !

!
!

E?E?C?E! %N,*6%&*%4$"2(5-1-2*%
!

! B/! )'1/&-$*! 0)/&-%-'*x0)$&,:7-7&'! '7&! 1/! 0)'3-Y)'! %$*%')*:'! '&! 3$4-6-:'! 1$)7! 4K/9/*%:'7!

&'%,*$1$.-[('7! &'11'7! [('! 1'! 7Z7&Y3'! C*%$4'NH! +'! 7Z7&Y3'! %,/3X$(1'! 1'7! %$4'7! 4'7! 0)$&$%$1'7!

0)$&,:&-[('7! 7(0)/ ;-301/*&/-)'7! %1/77-[('7d! 3$4-6-'! 1'7! :&/0'7! &)/4-&-$**'11'7! 4'! ):/1-7/&-$*! 4K(*'!

0)$&,Y7'! 4:6-*-&-9'! 7(0)/;-301/*&/-)'! '&! %,/*.'! 4$*%! 1'! )21'd! 1'7! &h%,'7! '&! 1'7! 3$Z'*7! 4'!

%$33(*-%/&-$*!4'7!4-66:)'*&7!-*&')9'*/*&7!4$*&!%'(T!4(!0)$&,:7-7&'!4'!1/X$)/&$-)'!4-)'%&'3'*&H!!

!

B/! %$33(*-%/&-$*! 0)/&-%-'*x0)$&,:7-7&'! '7&! ):4(-&'! 9-7;f ;9-7! 4K(*! 0)$&$%$1'! 7&/*4/)4! 7(0)/;

-301/*&/-)'d!'11'!'7&!01(7!7-301'!'&!01(7!-*&(-&-9'H!B$)7!4K'30)'-*&'!&)/4-&-$**'11'd!1'!X$*!4'!%$33/*4'!



! \J !

7&/*4/)4-7:!V6-%,'!4'!1-/-7$*W!A'11/@'j@=!):7(3'!&$(&'7!1'7!%/)/%&:)-7&-[('7!*:%'77/-)'7d!'&!4'9-'*&!1'!

1-'*!'77'*&-'1!'*&)'!1'!0)$&,:7-7&'!'&!1'!0)/&-%-'*!XQ*)02%EGCDZH!!B'!0)$&,:7-7&'!%$(1'!1'7!'30)'-*&'7!'&!
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;! B'!*-9'/(!4(!%$*&/%&!$7x-301/*&!VMW!l!

;! B/!1-3-&'!'*&)'!1K-301/*&!'&!1'!0-1-')!VEx5WH!

!

!

B'7!):7(1&/&7!4'7!3'7()'7!7$*&!):7(3:7!4/*7!1'!&/X1'/(!'&!1'!7%,:3/!7(-9/*&7!R!

 

 

 

 

(mm)  PM -O PM -aJe  aJe -O I/P -O PM -I/P  

C™tŽ test 
(droite)  

2,50 +/ - 0,42 1,65 +/- 0,24 0,85 +/ - 0,26 1,49 +/- 0,19 1,02+/ - 0,54 

C™tŽ tŽmoin  
(gauche) 3,32 +/ - 0,24 2,04 +/ -0,22 1,28 +/ - 0,11 0,78 +/ - 0,17 2,54 +/ - 0,35 

%
M1=#$*%KGS%R5-#&202-%3*%&'52#3*?%%XN9$0(0.--")%*2%0&?%CYYDZ%

%

!



! \a !

!
B'7!):7(1&/&7!4'!%'7!$X7')9/&-$*7!-*4-[('*&![('!1'7!4:%$**'T-$*7x)'%$**'T-$*7!4'7!0-1-')7!/(!*-9'/(!

-301/*&/-)'! '*4$33/.'*&! 1/! X/))-Y)'! 3([('(7'! 0:)- ;-301/*&/-)'d! '&! '*.'*4)'*&! (*'! 3-.)/&-$*!

/0-%/1'! 4(! &-77(! %$*c$*%&-6H! E17! :3'&&'*&! 1K,Z0$&,Y7'! [('! 1/! 0')&'! $77'(7'! 0:)-;-301/*&/-)'! [(-! '7&!

/77$%-:'!0$())/-&!g&)'!(*'! ):7(1&/*&'!4'7!):/%&-$*7!&-77(1/-)'7!/6-*!4'!3/-*&'*-)!1K'70/%'!X-$1$.-[('!

0:)- ;-301/*&/-)'H!!

""""""""""""" !

!

C*!PSJPd!`)/*4-!'&!/1H!$*&!3'*:!(*'!:&(4'!)/*4$3-7:'! 0'*4/*& !J!/*! 0$)&/*&!7()!P_!0/&-'*&7!

0/)&-'11'3'*&!:4'*&:7 d!*:%'77-&/*&!(*'!)'7&/()/&-$*!01()/1'!6-T'!/9'%!1/!3-7'!'*!01/%'!4'!4'(T!-301/*&7!

Xe$0)31%*2%0&?%EGCEZH!B'!X(&!'7&!4K'T/3-*')!'&!4'!%$30/)')!1'7!):7$)0&-$*7!$77'(7'7!0:)- ;-301/*&/-)'7!

/00/)('7!0$7&:)-'()'3'*&!f!1/ !0$7'!4'!1/!0)$&,Y7'!4:6-*-&-9'!7(-9/*&!4'(T!0)$&$%$1'7!4-66:)'*&7!4'!

):,/X-1-&/&-$*!0)$&,:&-[('!7(0)/;-301/*&/-)' H!!

BK(*!%$30)'*/-&!1/!3-7'!'*!01/%'!-33:4-/&'!4(!0-1-')! '*! &-&/*'!4:6-*-&-6!X!`Z!/0)Y7!1/!0$7'!4'!1K-301/*&!

VJU!0/&-'*&7!0)-7!/(!,/7/)4W!7'1$*!1'!0)$&$%$1'!u!(*!7'(1!0-1-')d!(*'!7'(1 '!6$-7!vH!BK/(&)'!6/-7/-&!-*&')9'*-)!

4'7!0-1-')7!'*!&-&/*'!0)$9-7$-)'7!X!!Z!'*!%$()7!4'!&)/-&'3'*&d!4:9-77:7!0$()!1'7!'30)'-*&'7d!0(-7!)'9-77:7!

'*!&'30$)-7/&-$*d!'&!4:6-*-&-9'3'*&!4:3$*&:7!0$()!1/!0$7'!4'!1/!0)$&,Y7'!4:6-*-&-9'!VJU!0/&-'*&7!0)-7!

/(!,/7/)4WH!#/*7!1'7!4'(T!.)$(0'7d!(*'!0)$&,Y7'!0)$9-7$-)'!'*!7$(7 ;$%%1(7-$*!/!:&:!3-7'!'*!01/%'!7()!

1'7!0-1-')7!VQ-.H!_JWH!?0)Y7!I!3$-7d!&$(7!1'7!-301/*&7!4'!1K:&(4'!V4'7!.)$(0'7! !` !'&!!! W!$*&!:&:!)'7&/():7!

4:6-*-&-9'3'*&H! B'7! *-9'/(T! $77'(T! $*&! :&:! 3'7():7! -33:4-/&'3'*&! /0)Y7! 1/! %,-)().-'d! 0(-7! /(T!

'T/3'*7!4'!7(-9-!f!a!3$-7!'&!f!JP!3$-7 !VQ-.H_PWH!!!

!

B'7!):7(1&/&7!4'!%'7!3'7()'7!):9Y1'*&!(*'!):7$)0&-$*!$77'(7'!0:)-;-301/*&/-)'!4'!SdI\b!33! f!a!3$-7!

'&!4'!SdUI\!33!f!JP!3$-7!0$()!1'!.)$(0'! !! %X$*,1--0=*q35,1--0=*Zd!6/%'!f!(*'!):7$)0&-$*!4'!SdSa\!33!

'&!SdSbU!33!)'70'%&-9'3'*&!f!a!'&!JP!3$-7!0$()!1'!.)$(0'! !` %Xk%#)%-*#&%41&1*$:%#)*%-*#&*%/"1-%lZ?!

!

D&/&-7&-[('3'*&d!1'7!/(&'()7!'*!%$*%1('*&![(K(*'!4-66:)'*%'!7-.*-6-%/&-9'!'T-7&'!'*&)'!1'7!4'(T!.)$(0'7!

/(!*-9'/(!4'!1/!):7$)0&-$*!$77'(7'!0:)- ;-301/*&/-)'d!/9'%!(*'!4-66:)'*%'!4'!SdPbU!33!f!a!3$-7!'&!SdIUJ!

33!f!JP!3$-7H!E17!9:)-6-'*&!/-*7-![('!1'!9-77/.'x4:9-77/.'!4'7!0-1-')7!01/%:7!/(!3$3'*&!4'!1/!%,-)().-'!

'* &)/-*'!(*'!/(.3'*&/&-$*!7-.*-6-%/&-9'!4'!1/!0')&'!$77' (7'!3/).-*/1'!0:)- ;-301/*&/-)'d!%'%-!7/*7!/9$-)!

4K-30/%&!7()!1'!7(%%Y7!%1-*-[('!&,:)/0'(&-[('H!E17!7(..Y)'*&!4$*%![('!1'!%$*%'0&!u!(*!7'(1!0-1-')d!(*'!

7'(1'!6$-7!v!0$())/-&!g&)'!(*'!7&)/&:.-'!-*&:)'77/*&'!0$77-X1'!/6-*!4'!3-*-3-7')!1/!):7$)0&-$*!$77'(7'!

0:)- ;-301/*&/-)'H!!

!



! \O!

          

M1=#$*%KCS%!1&1*$-%2120)*%35/1)121/-%*)%4"-121")%3*%EH%*2%EI%.1-%*)%4&06*%31$*62*.*)2%04$>-%&0%6(1$#$=1*%X4("2"=$04(1*%3*%=0#6(*Z?%!$"2(>-*-%
4$",1-"1$*-%*)%-"#-B"66&#-1")%X4("2"=$04(1*%3*%3$"12*Z?%Xe$0)31%*2%0&?%EGCEZ%

%

%

M1=#$*%KES%J09&*0#%3*-%$5-#&202-%3*%&'52#3*:%.*-#$*-%3*%&0%$5-"$421")%"--*#-*%45$1B1.4&0)201$*%4"#$%&*-%=$"#4*-%!`%*2%!!?%Xe$0)31%*2%0&?%EGCEZ%

""""""""""""" !

!

!! ! B'7!4')*-Y)'7!:&(4'7!7()!1'!7(c'&!4/&'*&!4'!w/*9-')!PSJOH!=/)%$!C70$7-&$!'&!/1H!XF-4"-12"%*2%0&?%

EGCDZ!$*&!/*/1Z7:!f!&)/9')7!(*'!:&(4'!)/*4$3-7:'!4'!_S!0/&-'*&7!7-!1'!4:3$*&/.'!):0:&:!4'7!0-1-')7!4'!

%-%/&)-7/&-$*!/(!%$()7!4(!&)/-&'3'*&!0)$&,:&-[('!7(0)/;-301/*&/-)'!/9/-&!(*'!-*61('*%'!7()!1/!7&/X-1-&:!

4'7!&-77(7!4()7!'&!3$(7!0:)-;-301/*&/-)'7!/0)Y7!J!/*!4' !7(-9-H!@$(7!1'7!0/&-'*&7!4'!1K:&(4'!*:%'77-&/-'*&!

(*'! 0)$&,Y7'! 7(0)/ ;-301/*&/-)'! (*-&/-)'! $(! (*! X)-4.'! 7(00$)&:! 0/)! &)$-7! -301/*&7! /(! 3/T-3(3 H!!

E17!$*&! :&:!7:0/):7!'*!4'(T! .)$(0'7!4'!US!0')7$**'7!4'!6/k$*! /1:/&$-)'! '&!%$30/):7! .)h%'! f!4'(T!

0)$&$%$1'7!%1-*-[('7!4-7&-*%&7!R!1'!0)'3-')!X!CZ!/!-*%1(7!1/!3-7'!'*!01/%'!4K(*!0-1-')!4'!%-%/&)-7/&-$*!/0)Y7!

1/! 0$7'! 4'! 1K-301/*&! %$30)'*/*&! &)$-7! 4:3$*&/.'7! 4-66:)'*&7! /(! %$()7! 4(! &)/-&'3'*&! Vf! 1/! 0)-7'!

4K'30)'-*&'d! f! 1K'77/Z/.'! 4'7! 0-1-')7! 7(0)/;-301/*&/-)'7! 4:6-*-&-67d! '&! f! 1/!0$7'! 4'7! 0)$&,Y7'7!

4:6-*-&-9'7WH! B'! 7'%$*4! 0)$&$%$1'!X!EZ! /! %$*7-7&:!'* !1/! 0$7'! 4K(*! 0-1-')! 4:6-*-&-6! '*! 7$(7;$%%1(7-$*!

4-)'%&'3'*&!/0)Y7!1/!0$7'!4'!1K-301/*&!c/3/-7!4:9-77:H!!

!

?!J! /*d!1'()7! ):7(1&/&7!$*&!3$*&):!4'7!3'7()'7!4'! ):%'77-$*7! .-*.-9/1'7!0:)-;-301/*&/-)'7!9/)-/X1'7!

'*&)'!1'7!4'(T!.)$(0'7d!f!,/(&'()!4'!SdSO!3-11-3Y&)'7!0$()!1'!.)$(0'!4'7!0-1-')7!4:6-*-&-67!V!EZ!'&!4'!

SdJP!3-11-3Y&)'7!0$()!1'!.)$(0'!/Z/*&!7(X-!4'7!4:%$**'T-$*7!4'!0-1-')7!X!CZH!#'!3g3'!0$()!1/!0')&'!

$77'(7'!3/).-*/1'!3$Z' **'!0:)- ;-301/*&/-)' !R!f!J!/*!'11'!)'0):7'*&/-&!SdSa!3-11-3Y&)'7!0$()!1'!.)$(0'!

X!EZ!'&!SdPI!3-11-3Y&)'7!0$()!1'!.)$(0'!X!CZH!B/!,/(&'()!4'!1/!3([('(7'!j:)/&-*-7:'!f!J!/*!:&/-&!4'!Pd_!

3-11-3Y&)'7!0$()!X!EZ!/-*7-![('!0$()! X!CZH!!

!



! \_ !

B'7! /(&'()7! '*! $*&! %$*%1(! [(Kf! J! /*d! -1! *KZ! /9/-&! 0/7! 4'! 4-66:)'*%'! 7-.*-6-%/&-9'! '*&)'! 1'7! 4'(T!

0)$%:4()'7d!f!1K'T%'0&-$*!4K(*'!0')&'!$77'(7'!/(.3'*&:'!4'!SdJa!3-11-3Y&)'7!1$)7!4'!4:%$**'T-$*7!

):0:&:'7!4(!0-1-')H!M*!4:4(-&!4'!%'%-![('!1'!4:3$*&/.'!):0:&:!4'7!0-1-')7!4'!%-%/&)-7/&-$*!/(!%$()7!4(!

&)/-&'3'*&!0)$&,:&-[('!7(0)/ ;-301/*&/-)'!/9/-&!(*'!-*61('*%'!7()!1/!7&/X-1-&:!4'7!&-77(7!4()7!'&!3$(7!

0:)- ;-301/*&/-)'7H!!

!

!
!

S3S3S3S3M3S! !L<D<B59!=67B;GB<\:59!

!
!! ! B'7!0)$0)-:&:7! /*/&$3-[('7!4'7!0-1-')7!C*%$4'N!A'11/@'j@=!'&!1'()!%$*6'%&-$*!7()!3'7()'!1'()!

0')3'&&'*&!(*'!/4/0&/&-$*!0/)6/-&'!f!1/!7-&(/&-$*!%1-*-[('!4'7!&-77(7!3$(7!0:)-;-301/*&/-)'7H!!

E17!7$*&!%$*k(7!4'!&'11'!7$)&'![('!1'()7!1-3-&'7!%')9-%/1'7!7$*&!0):%-7:3'*&!7-&(:'7!4/*7!1'!7(1%(7!0/)!

)/0 0$)&!/(!*-9'/(!.-*.-9/1!/6-*!4'!1'7!4-77-3(1')!/(!3-'(T!'*&)'!1K-*6)/7&)(%&()'! '&!1/!7(0)/7&)(%&()'!

Xe0)6*&%*2%0&?ZH!F/00'1$*7![('d!0 /)!)/00$)&!/(!%$*&$()!.-*.-9/1d!1/!1-3-&'!%')9-%/1'!0)$0$7:'!0/)!4:6/(&!

7()!1'7!0-1-')7!C*%$4'N!'7&!4'!Jd\!33!'*!9'7&-X(1/-)'d!JdS!33!'*!1-*.(/1d!JdS!33!'*!4-7&/1!'&!JdS!33!'*!

3:7-/1d!'*!7(-9/*&!0/)6/-&'3'*&!1'!6'7&$*!.-*.-9/1!%1-*-[('!'*)'.-7&):H!!

 

M1=#$*%KH%S%R*4$5-*)2021")%-6(5.021+#*%3*-%&1.12*-%4$"2(521+#*-%3*-%41&1*$-%F)6"3*P:%40$%$044"$2%0#%/*-2")%=1)=1,0&?%

!
   #'(T! :&(4'7! 3'*:'7! '*! PSJJ! X1)% ,12$"Z! '&! PSJP!X1)% ,1,"Z! 0/)! @$3/7! B-*j'9-%-(7! '&! 7'7!

%$11/X$)/&'()7! $*&! 0')3-7! 4K:9/1(')! 1/! [(/*&-&:! 4'! %-3'*&! ):7-4('1! *$*! 4:&'%&:! 0/)! )/4-$.)/0,-'d!

/(&$()! 4'! )'7&/()/&-$* 7! 7%'11:'7! 7(0)/ ;-301/*&/-)' 7d! /0)Y7! )'&)/-&! 4'7! 'T%Y7d! '*! 6$*%&-$*! 4'! 1/!

0)$6$*4'()!4'!1/!1-3-&'!%')9-%/1'!0)$&,:&-[('!XQ1)]*,161#-%*2%0&?%EGCCZ%XQ1)]*,161#-%*2%0&?%EGCHZH!!



! \b !

BK:&(4'!%1-*-[('!4'!PSJP!)/77'3X1/-&!\I!%/7H!#'7!1-3-&'7!/11/*&!4'!S!33!f!I!33!4'!0)$6$*4'()!$*&!:&:!

):0/)&-'7! /(! ,/7/)4!7()!U! .)$(0'7!VSd!Jd!Pd! I!33W! '&!4'7! )'7&/()/&-$*7!7(0)/;-301/*&/-)'7!%:)/3$;

3:&/11-[('7!$*&! :&:!7%'11:'7! /9'%!1/!3g3'! [(/*&-&:!4'!%-3'*&H!?0)Y7! )'&)/-&!4'7! 'T%Y7! '&!%$*&)21'!

)/4-$.)/0,-[('!4'!1K/X7'*%'!4'!):7-4(d!1/![(/*&-&:!4'!%-3'*&!):7-4('1!*$*!4:&'%&:!/!:&:!:9/1(: ' !0$()!

%,/[('!%/7H!B'7!):7(1&/&7!3$*&)'*&!4'!6/k$*!7-.*-6-%/&-9'![('!01(7!1/!1-3-&'!0)$&,:&-[('!'7&!0)$6$*4'd!

01(7!1'7!'T%Y7!4'!%-3'*&!*$*!4:&'%&:7!'&!*$*!:1-3-*:7!7$*&!-30$)&/*&7H!!

!

C*!PSSbd!}-17$*!'&!%$11H!$*&!3'*:!(*'!:&(4'!0)$70'%&-9'!7()!Ib!0/&-'*&7!/6-*!4K/00):%-')!1/!)'1/&-$*!

'*&)'!1'7!'T%Y7!4'!%-3'*&!'&!1'7!0:)-;-301/*&-&'7!f!1K/-4'!4K(*!3-%)$7%$0'H!Be'T%Y7!4'!%-3'*&!):7-4('1!/!

:&:!/77$%-:!f!4'7!7-.*'7!4'!3/1/4-'!0:)- ;-301/*&/-)'!4/*7!1/!3/c$)-&:!V_JnW!4'7!%/7!4'!1K:&(4'!Xp1&-")%

EGGYZH!

 

 

M1=#$*%KIS%F<6>-%3*%61.*)2%30)-%&g*-406*%91"&"=1+#*%45$1B1.4&0)201$*?%N%)"2*$%&0%&8-*%"--*#-*%0--"615*?%XQ0.8%EGCCZ%

 

   E1!'7&!/1$)7!*:%'77/-)'!4'!3/-*&'*-)!4'7!1-3-&'7!0)$&,:&-[('7!1'7!3$-*7!0)$6$*4'7!0$77-X1'7!/6-*!

4KZ!/9$-)!(*!/%%Y7!01(7!6/%-1'H!B/!0')7-7&/*%'!4'!%-3'*&!4'!7%'11'3'*&!'*!'T%Y7!4/*7!1K'70/%'!X-$1$.-[('!

0:)- ;-301/*&/-)'! 0'(&! 4-)'%&'3'*&! g&)'! 1-:'! f! 1K/00/)-&-$*! 4'! 0:)-;-301/*&-&'7!Xb"$-6(% *2% 0&?%

EGCIZVQ-.H_UWH!C*! '66'&d! %'7! 'T%Y7! 4'! %-3'*&! *$*! :1-3-*:7! 0'(9'*&! '*&)/>*')! 4'7! 0)$X1Y3'7!

0/)$4$*&/(T!'&!-*61/33/&$-)'7!/(!*-9'/(!.-*.-9/1d!6/9$)-7/*&!1/!%$1$*-7/&-$*!X/%&:)-'**'!'&!0$(9/*&!

'*.'*4)')! 1)%/1)*!4'7!0')&'7!$77'(7'7!0:)- ;-301/*&/-)'7! -30$)&/*&'7!X\"#6(0$3%*2%0&?%EGCUZd!9$-)!1/!

0')&'!4'!1K$7&:$;-*&:.)/&-$*!4'!1K-301/*&H!!

%

! #'!01(7d!1'7!0-1-')7!+Q?M!$*&!1'!0$&'*&-'1!4'!6$()*-)!(*'!/4/0&/&-$*!&)Y7!0):%-7'!'*&)'!1K-301/*&!

'&!1'!0-1-')d! /77()/*&! /-*7-!1K:&/*%,:-&:!4'!1/!%$**'T-$*H!+1-*-[('3'*&d!%'&&'! -*&')6/%'! -301/*&x0-1-')!

):/1-7:! 0/)! +Q?M! 0):7'*&'! (*! 3'-11'()! /c(7&'3'*&! 0/)! ) /00$)&! /(T! 0-1-')7! 7&/*4/)47d! '&! '7&!

)/4-$1$.-[('3'*&! -*4:&'%&/X1'd! 1-3-&/*&! 1K-*6-1&)/&-$*!X/%&:)-'**'! f! %'! *-9'/(! VQ-.H! _\W!Xp**% *2% 0&?%

CYYYZ?%C*! '66'&d! 1/! 0):7'*%'! 4'! 3-%)$;,-/&(7! 01(7! $(! 3$-*7! -30$)&/*&7! f! 1/! c$*%&-$*! 0-1-')x-301/*&!

0)$9$[('!1K-*6-1&)/&-$*! '&!1/!%$1$*-7/&-$*!X/%&:)-'**'!/(!*-9'/(!4'!1K-301/*&d! '&!%'1/!0'(&!/X$(&-)!/(!

4:9'1$00'3'*&!4'!0:)- ;-301/*&-&'7!'&!4'!1Z7'7!$77'(7'7!Xe#1&&0#.*%EGCHZH!!



! aS!

 

 
 
 

M1=#$*%KUS%Q0%7")621")%1.4&0)2%2120)*%q%41&1*$%2120)*%F)6"3*P:%*)%4"-121")%3*%CU:%*-2%$031"&"=1+#*.*)2%1)352*6209&*?%X!$1*-2%EGGUZ%

!

51(7! 0):%-7:3'*&d! 1K:&(4'! 3'*:'! '*! PSJP! 0/)! =HA/14/77/))-! '&! %$11H%X\0&30--0$$1% *2% 0&?% EGCEZ!7K'7&!

-*&:)'77:'!f!1/!0):%-7-$*!4(!c$-*&!0-1-')x-301/*&!4'!0-1-')7!(*-[('3'* &!):/1-7:7!7()!3'7()'!0/)!+Q?Md!'&!

*$&/33'*&!%'(T!):/1-7:7!0/)!1'!0)$&$%$1'!C*%$4'NH!B'7!3-%)$./07!V3-%)$;,-/&(7W!0):7'*&7!f!1K-*&')6/%'!

4'!4-66:)'*&7!&Z0'7!4'!0-1-')7!+Q?M!$*&!:&:!/*/1Z7:7!'&!%$30/):7!VQ-.H_aWH!+-*[!0-1-')7!i-)%$*'!L$X'1!
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 VISSE E SCELLEE  
 

AVANTAGES  
-! Acc•s facile 
-! DŽmontage facilitŽ (patient jeune, 

bruxomane) 
-! Facteur force limitŽ sur la table occlusale 
-! Hauteur prothŽtique < 5mm  
-! Pas de ciment 

-! Acc•s limitŽ  
-! La table occlusale peut •tre modifiŽe, la 

morphologie occlusale est prŽservŽe. 
-! Pas nŽcessaire de revisser rŽguli•rement 

les composants implantaires 

 

INCONVENIENTS  
-! Compromis esthŽtique 
-! NŽcessitŽ de revisser rŽguli•rement les 

composants implantaires 

-! Hauteur prothŽtique > 7mm  
-! Exc•s de ciment 
-! DŽmontage difficile 
-! Descellement possible 
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Auteurs  
(AnnŽe  de 

lÕŽtude) 
Etude  Empreintes 

(nombre)  
MŽthode  

Nombre dÕimplants 
et  

Position  

Nombre 
dÕanalogues 
dÕimplants 

mesurŽs  

Mesures  RŽsultats  

Eliasson et 
Ortorp (2011) in vitro  

-! ˆ ciel ouvert  
-! Encodë  

 
(15, avec portes 
empreintes 
ouverts ˆ 
gauche et 
fermŽs ˆ droite)  

1 mod•le 
 
Groupe 1 : 3 implants placŽs du c™tŽ droit 

du mod•le de rŽfŽrence, sur lesquels 
sont vissŽs 3 vis Encodë . 

 
Groupe 2 : 3 implants placŽs du c™tŽ 

gauche du mod•le + 3 transferts pick-
up.  

-!6 implants  Biomet3i  
ˆ connexion 
hexagonale externe 
 

-!Parall•les 

-!45 placŽs 
traditionnel - 
lement avec 
lÕempreinte ˆ 
ciel ouvert. 
 

-!45 placŽs avec 
Robocasẗ  
 

3D 
 

Position du point 
central de lÕanalogue 
selon les axes x,y,z 

 
+ position et 

orientation de 
lÕhexagone 

 

Encodë  

moins 
prŽcis 

Al-Abdullah et al. 
(2013) in vitro  

-! ˆ ciel ouvert 
(9) 

-! Encodë  (27) 

1 mod•le 
 
Groupe 1 : Groupe Ç tŽmoin È SC/OT, 

mise en place de transferts pick-up sur 
les 4 implants du mod•le  

 
Groupe 2 : Groupe Ç test È Encodë , 

mise en place de vis de cicatrisation 
Encodë  de 3 hauteurs diffŽrentes  
+ 9 empreintes/catŽgorie de vis 

 

-!4 implants Biomet3i  
ˆ connexion 
hexagonale interne 
 

-!Non parall•les  
-!̂  droite  : 2 implants 
divergents de 10¡ 

-!̂  gauche : 2 implants 
divergents de 30¡ 

 

-! 35 ˆ ciel 
ouvert 
 

-! 108 avec 
Robocasẗ  

DŽcalage vertical  
(axe z) 

Encodë  

moins 
prŽcis 

Howell et al. 
(2013) in vitro  

-! ˆ ciel ouvert  
(4) 

-! ˆ ciel fermŽ (4) 
-! Encodë  (4) 

1 mod•le  
 
Groupe 1 : mise en place des vis Encodë  
Groupe 2 : mise en place transferts pour 

empreintes ˆ ciel ouvert  
Groupe 3 : mise en place transferts pour 

empreintes ˆ ciel fermŽ 
 

-! 4 implants  
Biomet3i  ˆ 
connexion 
hexagonale interne 
 

-! 2 divergents 
-! 2 parall•les  

-! 16 ˆ ciel 
ouvert 

-! 16 ˆ ciel fermŽ 
-! 16 avec 

Robocasẗ  

Position du point 
central de la sph•re 
au niveau occlusal 

Encodë  

moins 
prŽcis 

Ng et al. (2014) in vitro  
-! ˆ ciel ouvert 

(35) 
-! Encodë  (35) 

7 mod•les  
 
Groupe 1 : groupe DI ˆ ciel ouvert,  

mise en place de transferts ˆ ciel ouvert 
sur les 2 implants des 7 mod•les  

 
Groupe 2 : groupe EN, Encodë , 

mise en place vis de cicatrisation 
Encodë  sur les 2 implants des 7 
mod•les 
 

-!2 implants Biomet3i  
/ mod•le  

= 14 implants  
ˆ connexion 
hexagonale interne  

 
-!Parall•les ou 
divergents selon les 
mod•les 

-! 70 ˆ ciel 
ouvert 
 

-! 70 avec 
Robocasẗ  

3D 
 
-! Distorsion linŽaire, 

selon les axes x,y,z 
 

-! Distorsion 
angulaire, selon xz 
et xy 

 

Encodë  

moins 
prŽcis 

 

!"#$%&'()* '+',-./&-$'%01-2"3$/-3"4'5&6'5"440%&73&6'03$5&6'/"0&6'8'/-'3&197:/:#"&';:.:1-63<='>039:5&6='>&6$%&6'&3'%06$/3-36?'



! "# !

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

!

! $%&'(!!"#$%#&'()!%(!)&*+*(,(-!&.%+/0%*(-%!,1!(*2%,1!3%!&.*+/&,(-4!&%!565-7+%!8(9'3%: !)&*+*(%!/,0!

9'(5 );1%(-!-'1-%5!&%5!%00%105!/'-%(-*%&&%5!;1*!6!5'(-!&*)%5<!=%5!>0,(3%5!3*5-'05*'(5!&*)%5!,1!/0'-'9'&%4!

0%&%2)%5!3,(5!&%5!)-13%5!/0)9)3%(-%54!5%0,*%(-!3'(9!&%!0)51&-,-!3.)-,/%5!3%!&,?'0,-'*0%!('(!/0)5%(-%5!
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)>,&%+%(-!&,!9,15%!3.1(%! /'&6+)0*5,-*'(! *()>,&%!3%!&.,3D)5*@4!3.1(!3109*55%+%(-! *(9'(-0X&)4!3.1(%!
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!

E%!/&154!0),&*5%0!1(%!9'10'((%!51/0,B*+/&,(-,*0%!510!1(!/*&*%0!;1.*&!(.,!/,5!9'(f1!/%1-!5.,2)0%0!

3)&*9,-!%-!/%0-10?,(-!/'10!&%!/0'-D)5*5-%<!$%5!0%/70%5!D,?*-1%&5!(%!5'(-!/&15!&%5!+R+%5!%-!()9%55*-%(-!

1(%!,3,/-,-*'(!/&15!'1!+'*(5!*+/'0-,(-%< !

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



! "F!

W_gW=h$i_g!!!!!
!
!

j0H9%!M!&.,2,(9)%!3%5! -%9D('&'>*%5! (1+)0*;1%54!&%!565-7+%!3.%+/0%*(-%!8(9'3%:! ,//,0,Q-!

9'++%!1(%!('12%&&%!+)-D'3%!,13,9*%15%!/'10!-0,(5@)0%0!&,!/'5*-*'(!*+/&,(-,*0%!%-!/'12'*0!@,?0*;1%0!

&%5!/*&*%05!3)@*(*-*@5<!=.%+/0%*(-%!(%!()9%55*-%!/&15!,191(%!/*79%!/0'-D)-*;1%!-%&&%!;1%!&%5!-0,(5@%0-5!

3.%+/0%*(-%5! %-! &%5! ,(,&'>1%5! 3.*+/&,(-5<! =,! 2*5! 3%! 9*9,-0*5,-*'(! %(9'3)%! 3%2*%(-! &%! -0,(5@%0-!

3.%+/0%*(-%!%-!3'((%4!>0H9%!M!5%5!9'3%5!'99&15,1L4!&,!/'5*-*'(!-0*3*+%(5*'((%&&%!/0)9*5%!3%!&.*+/&,(-!

3%(-,*0%<! =.%+/0%*(-%! ,1! (*2%,1! 31! 9'&! 3%! &.*+/&,(-! %5-! 3'(9! 51//0*+)%4! ,*(5*! ;1%! &%!

3)2*55,>%c0%2*55,>%!3%5!)&)+%(-5! /0'-D)-*;1%54! '/-*+*5,(-!&,! /0)5%02,-*'(!3%5!-*5515!+'15!%-!3105!

/)0*B*+/&,(-,*0%5! %-! 0)31*5,(-! &%! 0*5;1%! 3%! @'(-%! '55%15%<! Y*5%! %(! /,0,&&7&%! ,2%9! &.%+/0%*(-%!

*+/&,(-,*0%! 9&,55*;1%4! &.%+/0%*(-%! 8(9'3%:! ,//,0,Q-! 9'++%! (%--%+%(-! /&15! 9'(@'0-,?&%! /'10! &%!

/0,-*9*%(!%-!/'10!&%!/,-*%(-4!9,0!+'*(5!&'(>1%!%-!/&15!@,9*&%!M!+%--0%!%(!k120%<!Z,0!,*&&%1054!&%5!0)51&-,-5!

/,0'3'(-,1L4!/0'-D)-*;1%5!%-!%5-D)-*;1%5!3%5!/*&*%05!8(9'3%:!5'(-!*3),1L<!W%9*!>0H9%!M4!3.1(%!/,0-4!&,!

/0)9*5*'( !3%!-'1-%5!&%5!)-,/%5!3%!&,!9D,Q(%!3%!W'(9%/-*'(!%-!],?0*9,-*'(!^55*5-)%5!/,0!_03*(,-%104!%-!

3.,1-0%!/,0-4!>0H9%!M!&%10!3%5*>(!0),&*5)!510!+%510%!%-!&%10! ,3,/-,-*'(! ;1,5*! /,0@,*-%!3,(5!&.%5/,9%!

9&*(*;1%!/)0*B*+/&,(-,*0%<!!

!

Y,*5! &%5! 0)51&-,-5! 3%5! 3*@@)0%(-%5! )-13%54! ,(,&65,(-! &,! /0)9*5*'(!3%! &,! -0,(5+*55*'(!3%! &,! /'5*-*'(!

*+/&,(-,*0%!/,0!&%!/0'9%5515!A'?'9,5-:4!0%&72%(-!3%!/&15!>0,(3%5!*+/0)9*5*'(5!,55'9*)%5!M!9%!565-7+%!

2*5BMB2*5!3%5!565-7+%5!5-,(3,035<!!=%5!3*5-'05*'(5!,1!(*2%,1!3%!&,!&'9,&*5,-*'(!3%5!,(,&'>1%5!3.*+/&,(-!

8(9'3%:!,1!5%*(!31!+,Q-0%!+'37&%4!/%12%(-!,2'*0!3%5!%@@%-5!5*>(*@*9,-*@5!%-!5%!-0,31*0%!9&*(*;1%+%(-!

/,0! &.)9D%9! 31! -0,*-%+%(-! *+/&,(-'B/0'-D)-*;1%<! g),(+'*(54! +,&>0)! &%5! ('+?0%15%5! *+/0)9*5*'(5!

0%&,-*2%5!,1L!+'37&%5!A'?'9,5-:!9'(5-,-)%5!3,(5!&%5!/0)9)3%(-%5!)-13%54!&%5!0)51&-,-5!3%!&,!3%0(*70%!

)-13%!/1?&*)%!M!9%!51a%-4!3.^?31'!%-!,&&<!%(!NGKF4!(%!3)+'(-0%(-!,191(%!3*@@)0%(9%!9&*(*;1%!%(-0%!&%5!

51/0,5-019-10%5! 0),&*5)%5! ,2%9! '1! 5,(5! /0'-'9'&%! 8(9'3%:<! 8(! %@@%-4! &%5! %00%105! 31! -0,(5@%0-! 3%! &,!

/'5*-*'(!*+/&,(-,*0%!/%12%(-!5%!-0,31*0%!3*0%9-%+%(-!/,0!1(!+,(;1%!3%!/0)9*5*'(!3%!&.'99&15*'(!%-!3%5!

/'*(-5!3%!9'(-,9-! 3%!&,!/0'-D75%!3)@*(*-*2%4!('(!0%&%2)%5!3,(5!&%5!51/0,5-019-10%5!8(9'3%:!*9;<=1#$%#

&'(#345>/<!E%!/&154!&%5!9&*(*9*%(5!31!+'(3%!%(-*%0!1-*&*5,(-!9%!565-7+%!5*>(,&%(-!-075!/%1!3%!/0'?&7+%5!

>)()0,1L4!%-!3%!('+?0%1L!0,//'0-5! /1?&*)5!3)+'(-0%(-!&.%@@*9,9*-)!9&*(*;1%!31!565-7+%!8(9'3%:!M!

9'10-!%-!+'6%(!-%0+%54!,--%5-,(-!5,!@*,?*&*-)<!

!

E%5!0%9D%09D%5!9&*(*;1%5!%-!3%!&,?'0,-'*0%!51//&)+%(-,*0%5!M!&'(>!-%0+%!5%0,*%(-! ()9%55,*0%5!/'10!

3)-%0+*(%0!&%5!5%1*&5!3%!3*5-'05*'( !&*(),*0%!%-!,(>1&,*0%!,99%/-,?&%5!31!/0'9%5515!A'?'9,5-:!,2,(-!;1%!

3%5!9'+/&*9,-*'(5!9&*(*;1%5!5*>(*@*9,-*2%5!(%!5%!/0'31*5%(-<!!



! "T!

^2%9!&%5!*(@'0+,-*'(5!,9-1%&&%54!!"# $%#K1''(#,2,(9%(- !;1.*&!/%1-!R-0%!/013%(-!3%!&*+*-%0!&.1-*&*5,-*'(!31!

565-7+%!8(9'3%: !,1L!0%5-,10,-*'(5!51/0,B*+/&,(-,*0%5!1(*-,*0%5!,@*(!3%!&*+*-%0!&%5!%00%105!*!"#$%#&'(#

345?/(!

!

! ^@*(! 3.'/-*+*5%0! ,1! +*%1L! &%! 0)51&-,-! /0'-D)-*;1%! 51/0,B*+/&,(-,*0%4! &.1-*&*5,-*'(! 3%5! 2*5! 3%!

9*9,-0*5,-*'(!8(9'3%: !9'1/&)%!M!&.1-*&*5,-*'(!3%!&.%+/0%*(-%!'/-*;1%4!)&*+*(,(-!&%!/0'9%5515!A'?'9,5-: 4!

5%0,*-!1(%! ?'((%! ,&-%0(,-*2%! ,@*(! 3.1-*&*5%0! &%! /0'-'9'&%! 8(9'3%: !%(!51//0*+,(-! -'1-%5! &%5! 5'109%5!

/'-%(-*%&&%5!3.%00%10!21%5! /0)9)3%++%(-<#Y,*5!M!9%!a'104!&,! /0)9*5*'(!3%5!0)51&-,-5!3%!&.%+/0%*(-%!

'/-*;1%!,55'9*)%!,1!565-7+%!8(9'3%: 4!,2%9!1(%!W]^_!3*-%!5%+*B3*0%9-%4!(.,!/,5!%(9'0%!)-)!)-13*)%4!%-!

,191(%!3'(()%! 68#N6N1!'1! 68#N6%A1!(.,!)-)!0,/ /'0-) %<!#

!

!



! "" !

JiJ=i_jA^Zli8 !
!

^?31'!m4!WD%(!W4!=%!J0%-'(!84!A,31!̂ 4!$`%-'!m4!m13>%!A4!%-!,&<!nD%!8@@%9-!'@!W'3%3!l%,&*(>!̂ ?1-+%(-5!'(!n0%,-+%(-!
E10,-*'(!,(3!W&*(*9,&!_1-9'+%e!^!A,(3'+*`%3!W'(-0'&&%3!W&*(*9,&!n0*,&!W'+/,0*(>!8(9'3%!,(3!W'(2%(-*'(,&!
i+/0%55*'(!Z0'-'9'&5<!i(-!m!_0,&!Y,L*&&'@,9!i+/&,(-5<!5%/-c'9-oCNS[VeKKFNBKKF"<!

!
^?0,D,+55'(! i4! J%0>&1(3D! n4! =*(3D%! m<! nD%! +19'5,&! ?,00*%0! @'&&'p*(>! ,?1-+%(-! 3*5c0%9'((%9-*'(<! ^(!

%L/%0*+%(-,&!5-136!*(!3'>5<!m!W&*(!Z%0*'3'(-'&<!,'q-!K""FoN#STVe[dT��FN<!!
!
^&B̂?31&&,D! r4! I,(3/,05,! A4! ]*(s%&+,(! Y4! l*0,6,+,! l<! ^(! *(! 2*-0'! 9'+/,0*5'(! '@! -D%! ,9910,96! '@! *+/&,(-!

*+/0%55*'(5! p*-D! 9'3%3! D%,&*(>! ,?1-+%(-5! ,(3! 3*@@%0%(-! *+/&,(-! ,(>1&,-*'(5<! m! Z0'5-D%-! E%(-<! ,'q-!
NGKCoKKGSNVe"G��KGG<!!

!
^&?%(5*!=,?'0,-'0*%5<!i(-0,'0,&!59,((%05!,(3!3*>*-,&!*+/&,(-!*+/0%55*'((*(><!E%(-<!^'1-!NGKCo"STVe"d<!!
!
^&*>(!n%9D('&'>6!i(9<!*n%0'!8&%+%(-4!?0'9D10%!@'0!>%(%0,&!/0,9-*-*'((%05<!NGK[<!!
!
^551(9,'!tj4!]*&D'!lj4!I,(*;1%&&*!_<!82,&1,-*'(!'@!-0,(5@%0!*+/0%55*'(5!@'0!'55%'*(-%>0,-%3!*+/&,(-5!,-!2,0*'15!

,(>1&,-*'(5<!i+/&,(-!E%(-<!3)9!NGG#oKCS#VeC[T��dd<!!
!
^--,&!m4!n*0&%-!j<!=,!W]^_!,//&*;1)%!M!&.'3'(-'&'>*%!0%5-,10,-0*9%!%-!M!&,!/0'-D75%<!A),&!W&*(<!NGG"oNGS#VeNK[��F<!!
!
^2*&,! 8E4! Y'&'(! A$4! J,00'5B]*&D'! =^J4! ^(30,3%! Y]4! Y'&&'! ]! 3%! ^4! J,00'5! =^J<!W'00%9-*'(! '@! Y,&/'5*-*'(%3!

i+/&,(-5!-D0'1>D!Z%0*'3'(-,&!$10>%06!,(3!Z0'5-D%-*9!A%D,?*&*-,-*'(!h5*(>!̂ (>&%3!̂ ?1-+%(-<!W,5%!A%/!E%(-<!
+,*!NGK#o8/1?<!!

!
J,&3,55,00*!Y4! la%0//%!m4!A'+%'!E4! ]*9s&!$4!nD'+/5'(!uZ4!$-,//%0-!W]m<!Y,0>*(,&! ,9910,96! '@!-D0%%!*+/&,(-B

9%0,+*9!,?1-+%(-!9'(@*>10,-*'(5<!i(-!m!_0,&!Y,L*&&'@,9!i+/&,(-5<!a1*(!NGKNoNFSCVe[CF��#C<!!
!
J%0>%0! 84! Y'155,&6! W<! i(-%0,9-*'(5! (1+)0*;1%5ve! 1(%! ('12%&&%! @,f'(! 3%! 9'++1(*;1%0! %(-0%! /0,-*9*%(5! %-!

/0'-D)5*5-%5<!A),&!W&*(<!NGK[oNdS#VeN"#��CGC<!!
!
J%0>&1(3D!n4!=*(3D%!m4!80*955'(!i4!Y,0*(%&&'!WZ4!=*&a%(?%0>!J4!nD'+5%(!Z<!nD%!5'@-!-*551%!?,00*%0!,-!*+/&,(-5!,(3!

-%%-D<!W&*(!_0,&!i+/&,(-5!A%5<!a1*(!K""KoNSNVeTK��"G<!!
!
J%1%0!]4!$9Dp%*>%0!m4!83%&D'@@!E<!E*>*-,&!3%(-*5-06e!,(!'2%02*%p!'@!0%9%(-!3%2%&'/+%(-5!@'0!W^EcW^Y!>%(%0,-%3!

0%5-'0,-*'(5<!J0!E%(-!m<!KG!+,*!NGGToNG#S"Ve[G[��KK<!!
!
J*'+%-C*<!h( !9&*!9.%5-!5q0!%-!W%0-,*(:<!=,!('12%&&%!>)()0,-*'(!3.*+/&,(-!M!9'((%L*'(! i(-%0(%<!wi(-%0(%-x<!NGGd<!

E*5/'(*?&%!510e!ppp<C*B'(&*(%<9'+!
!
J*'+%-C*<! J%&&,n%s:! 8(9'3%:! h$! =,?! i(5-019-*'(5! wi(-%0(%-x<! NGKC,<! E*5/'(*?&%! 510e!

D--/5eccppp<6'1-1?%<9'+cp,-9Dy2zNT#B3{-%phs!
!
J*'+%-C*<!$65-7+%!3%!0%5-,10,-*'(!J%&&,n%s8(9'3%:<!Y,(1%&!9&*(*;1%<!NGKC?<!!
!
J*'+%-C*<! J%&&,n%s:! 8(9'3%:! *+/0%55*'(! 565-%+! wi(-%0(%-x<! NGK[<! E*5/'(*?&%! 510e!

D--/5eccppp<6'1-1?%<9'+cp,-9Dy2z(>s|GDZu#}; !
!
J*'+%-C*<!E*>*-,&!*+/0%55*'(5!'@!9'3%3!*+/&,(-!,?1-+%(-5<!E%(-<!FSTVeKKG<!!
!
J'((%@'6!l<!E1!/0'-'-6/,>%!0,/*3%!M!&,!@,?0*9,-*'(!0,/*3%<!n%9D('&!E%(-<!NGGCoSKN#VeC#��[<!!
!
J'19D,03!Z4!]0)+'(-!Y4!$,(`!Y<!Z,0'3'(-'&'>*%!~!3%(-*5-%0*%!*+/&,(-,*0%<!u'&1+%!K4!Y)3%9*(%!/,0'3'(-,&%<!

Z,0*54!]0,(9%e!=,2'*5*%0!Y)3%9*(%!$9*%(9%54!E=!NGK#o!NGK[<!!



! KGG!

J10D,03-!=4!=*2,5!W4!r%03*as!t4!2,(!3%0!Y%%0!tm4!A%(!{<!n0%,-+%(-!9'+@'0-4!-*+%!/%09%/-*'(4!,(3!/0%@%0%(9%!@'0!
9'(2%(-*'(,&! ,(3! 3*>*-,&! *+/0%55*'(! -%9D(*;1%5e! ^! 9'+/,0,-*2%! 5-136!*(! 6'1(>! /,-*%(-5<!̂ +! m! _0-D'3!
E%(-'@,9!_0-D'/!_@@!Z1?&!^+!^55'9!_0-D'3!i-5!W'(5-!$'9!^+!J',03!_0-D'3<!,'q-!NGKdoK[GSNVeNdK��F<!!

!
J1`,6,(! YY4! {1(15! gJ<! Z,55*2%! ]*-! *(! $90%p! A%-,*(%3! Y1&-*B1(*-! i+/&,(-! Z0'5-D%5*5! h(3%05-,(3*(>! ,(3!

^9D*%2*(>e!^!A%2*%p!'@!-D%!=*-%0,-10%<!m!i(3*,(!Z0'5-D'3'(-!$'9<!+,05!NGK#oK#SKVeKd��NC<!!
!
W,0/%(-*%0*!m4!E0,>'!Wm<!g%L-!>%(%0,-*'(!3*>*-,&!*+/&,(-!0%5-'0,-*'(5<!m!i+/&,(-!A%9'(5-0!E%(-<!NGK[odSNVeN��KC<!!
!
W,0/%(-*%0*! mA4! =,``,0,! Am<! ^! 5*+/&*@*%3! *+/0%55*'(! /0'-'9'&! @'0! @,?0*9,-*'(! '@! ,(,-'+*9,&4! 9%+%(-B0%-,*(%3!

W^EcW^Y!,?1-+%(-5<!i(-!m!Z%0*'3'(-*95!A%5-'0,-*2%!E%(-<!NGK#oC#!$1//&!Ce5K"BN[<!!
!
W%0,(*9!E4!J1&&*5<!J%5-!*(!W&,55ve!i(9&15*2%!915-'+!^?1-+%(-5<!i(9&15*2%!E%(-,&!i+/&,(-!Y,>,`*(%!wi(-%0(%-x<!NGKN!

w9*-)! KK! ,20! NGKFxoCSCV<! E*5/'(*?&%! 510e! D--/ecc>&*3%p%&&3%(-,&<9'+c%319,-*'(c*(9&15*2%B3%(-,&B*+/&,(- B
+,>,`*(%c2'&1+%BCB*551%BCc?%5-B*(B9&,55B*(9&15*2%B915-'+ B,?1-+%(-5c!

!
WD,+/%-*%0!$4!Y'&&!u<!=,!0)5'0/-*'(!'55%15%! /)0*B*+/&,(-,*0%! ,/075! '5-)'*(-)>0,-*'(<!w]0,(9%xe!^*LBY,05%*&&%o!

NGKd<!!
!
E,,5!Y4!n'155,*(-!=4!Z,0*%(-%!=4!E,3,!r<!W^E!W^Y!%-!/*&*%0!*+/&,(-,*0%ve!&,!>%5-*'(!31!/0'@*&!3.)+%0>%(9%<!A),&!

W&*(<!NGK[oNdSCVeNGd��KT<!!
!
E,2,0/,(,D!Y4!Y,0-*(%`!l4!n%919*,(1!mB]4!W%&&%--*!A<!=%!9D'*L!31!3*,+7-0%!*+/&,(-,*0%<!m!Z,0'3'(-'&!i+/&,(-'&!

_0,&%<!K""ToKFS#Ve#KF��CG<!!
!
E,2,0/,(,D!Y4!$`+1s&%0BY'(9&%0!$4!A,a`?,1+!Z4!u,9D%0!W4!W'0?*70%!$!3%4!I6+,(!Z<!Y,(1%&!3.*+/&,(-'&'>*%!

9&*(*;1%e! 9'(9%/-54! *(-)>0,-*'(! 3%5! /0'-'9'&%5! %-!%5;1*55%5! 3%! ('12%,1L! /,0,3*>+%5<!A1%*&BY,&+,*5'(4!
]0,(9%e!•3*-*'(5!W3Z4!E=!NGKNo!NGKN<!!

!
E%!J016(!l4!u,(3%p%>D%!$<!i(90%,5*(>!*+/&,(-!3%(-*5-06!*(!1(3%0>0,31,-%!%319,-*'(!15*(>!(%p!-%9D('&'>6e!,!

/*&'-!/0'a%9-<!m'10(,&!'@!*+/&,(-!,(3!0%9'(5-019-*2%!3%(-*5-06<!NGKGo#G��[<!!
!
E%!$,(9-*5!Y4!J,&3*(*!g4!u*>('&%--*!]<!85/,9%!?*'&'>*;1%!/)0*B*+/&,(-,*0%<!Z0%12%5!D*5-'&'>*;1%5ve!0%21%!3.)-13%!

,(*+,&%5<!m!Z,0'3'(-'&!i+/&,(-'&!_0,&%<!NGKGoN"S#VeN#[��["<!!
!
E%(-5&6! $*0'(,<!W'+/,0*5'(! '@! W8A8W! J&1%9,+! ,(3! W8A8W! _+(*9,+! wi(-%0(%-x<!NGKC! w9*-)! KC! +,05! NGKFx<!

E*5/'(*?&%!510e!D--/5eccppp<6'1-1?%<9'+cp,-9Dy2zd-^="€Z@?LT!
!
E%0D,&&*!Y<!nD%!3*>*-,&*`*(>!'@!*+/&,(-!3%(-*5-06e!,!9&*(*9,&!%2,&1,-*'(!'@!K[!/,-*%(-5<!W'+/%(3!W'(-*(!8319!E%(-!

m,+%5?10>!gm!K""[<!+,05!NGKCoC#SCVeK"N��d<!!
!
E%59,+/!]4!],>%5!Y<!=,!W]^_!%(!_3'(-'&'>*%<!=%5!?,5%54!&%5!/0*(9*/%5!%-!&%5!565-7+%5<!W3Z<!NGKd<!SY,&,s'@@V<!!
!
E0,>'!W4!=,``,0,!Am<!j1*3%&*(%5!@'0!*+/&,(-!,?1-+%(-!5%&%9-*'(!@'0!/,0-*,&&6!%3%(-1&'15!/,-*%(-5<!W'+/%(3!W'(-*(!

8319!E%(-!m,+%5?10>!gm!K""[<!@)20!NGKGoCKSKVeK#��NG4!NC��#4!NdBNF4!##<!!
!
E0,>'!W4!Z%-%05'(!n<!i+/&,(-!&,?'0,-'06!/0'9%310%5e!,!5-%/B?6B5-%/!>1*3%<!t*&%6BJ&,9sp%&&<!NGKG<!!
!
E0,>'!Wm<!i+/&,(-!0%5-'0,-*'(5e!,!5-%/B?6B5-%/!>1*3%<!^+%54!i'p,4!8-,-5Bh(*5!3.^+)0*;1%e!J&,9sp%&&!Z1?<o!NGK#<!!
!
E0,>'! Wm4! Z%-%05'(! n<! n0%,-+%(-! '@! ,(! 83%(-1&'15! Z,-*%(-! p*-D! W^EcW^Y! n%9D('&'>6e! ^! W&*(*9,&! A%/'0-<!m!

Z0'5-D'3'(-<!K!+,*!NGGFoKdSCVeNGG��T<!!
!
E1@@'0-!$<!j%5-*'(!31!/0'@*&!3.)+%0>%(9%!%(!*+/&,(-'&'>*%<!A%2!_3'(-'5-'+,-'&!SZ,0*5V<!Y,*!NGKKoS#GVeKKF��N"<!!
!
E10%-!]<!^(()%!NGKG4!,(()%!W]^_<!A),&!W&*(<!NGG"oNGS#VeNKC��#<!!



! KGK!

8&*,55'(!^4!_0-'0/!^<!nD%!,9910,96!'@!,(!*+/&,(-!*+/0%55*'(!-%9D(*;1%!15*(>!3*>*-,&&6!9'3%3!D%,&*(>!,?1-+%(-5<!
W&*(!i+/&,(-!E%(-!A%&,-!A%5<!+,*!NGKNoK#!$1//&!Ke%CGBCT<!!

!
85/'5*-'!Y4!J0%55,(!84!j015'2*(!Yj4!E.^2%(*,!]4!g%1+,((!r4!$?0*9'&*!=4!%-!,&<!E'!0%/%,-%3!9D,(>%5!'@!,?1-+%(-5!

D,2%!,(6!*(@&1%(9%!'(!-D%!5-,?*&*-6!'@!/%0*B*+/&,(-!-*551%5y!_(%B6%,0!/'5-B&',3*(>!0%51&-5!@0'+!,!+1&-*9%(-0%!
0,(3'+*5%3!9'(-0'&&%3!-0*,&<!810!m!_0,&!i+/&,(-'&<!NGKFoKGSKVe[F��FN<!!

!
j,(9%&! n4! $,*`'1! {4! W0%((! YBm<! ]'0+%! -0,(5>*(>*2,&%! 31! /*&*%0! /0'-D)-*;1%ve! *(9*3%(9%5! 510! &%! 9'+/'0-%+%(-!

>*(>*2,&!,1-'10!3%5!0%5-,10,-*'(5!/0'-D)-*;1%5!,(-)0*%10%5!*+/&,(-'B/'0-)%5<!i+/&,(-<!SNCVeCK��T<!!
!
j0,(3*! n4! j1,``*! Z4! $,+,0,(*! A4! j,01-*! j<! i++%3*,-%! /'5*-*'(*(>! '@! 3%@*(*-*2%! ,?1-+%(-5! 2%0515! 0%/%,-%3!

,?1-+%(-!0%/&,9%+%(-5!*(!*++%3*,-%&6!&',3%3!*+/&,(-5e!%@@%9-5!'(!?'(%!D%,&*(>!,-!-D%!KB6%,0!@'&&'pB1/!'@!
,! +1&-*9%(-0%!0,(3'+*5%3!9'(-0'&&%3!-0*,&<!810!m!_0,&!i+/&,(-'&<!NGKNo[SKVe"��Kd<!!

!
j0'55+,((!{4!Z,59*1-,!Y4!]*(>%0!iY<!̂ !('2%&!-%9D(*;1%!15*(>!,!9'3%3!D%,&*(>!,?1-+%(-!@'0!-D%!@,?0*9,-*'(!'@!,!

W^EcW^Y! -*-,(*1+! ,?1-+%(-! @'0! ,(! *+/&,(-B51//'0-%3! 0%5-'0,-*'(<! m! Z0'5-D%-! E%(-<! +,05!
NGGdo"[SCVeN[T��dK<!!

!
j1*&&,1+%!mB=<!=,!9'((%L*'(!*+/&,(-B/0'-D75%<!^_$<!5%/-!NGKCo"��KC<!!
!
l'&&%(3%0!Y4!^&&,03!{4!A*9D%&+%!m4!W,51!m<!=,!W]^_!*(3*0%9-%<!i(@!E%(-<!NGK#o$/)9*,&!W]^_SNGVeNN��"<!!
!
l'p%&&!rm<!^9910,96!'@!-D%!J*'+%-!C*!8(9'3%:!A'?'9,5-nY!n%9D('&'>6!u%0515!W'(2%(-*'(,&!i+/&,(-!i+/0%55*'(!

n%9D(*;1%5!wj0,31,-%!Z0'>0,+!*(!E%(-*5-06x<!nD%!_D*'!$-,-%!h(*2%05*-6o!NGKK<!!
!
l'p%&&! rm4! Y9j&1+/D6! 8^4! E0,>'! W4! r(,/*s! j<! W'+/,0*5'(! '@! -D%! ,9910,96! '@! J*'+%-! C*! 8(9'3%! A'?'9,5-!

n%9D('&'>6! ,(3! 9'(2%(-*'(,&! *+/&,(-! *+/0%55*'(! -%9D(*;1%5<!i(-! m! _0,&! Y,L*&&'@,9! i+/&,(-5<! @)20!
NGKCoNTSKVeNNT��#G<!!

!
m8Yn!m<!A)>)()0,-*'(!3%5!/,/*&&%5!>*(>*2,&%5!,/075!&,!/'5%!3.1(!*+/&,(-!1(*-,*0%<!A%2!i(-!Z,0'3!E%(-!A%5-,10<!

K""FoKFeCNF��CC<!!
!
m'3,!n4!t*--(%?%(!mBj4!J0•>>%0!h<!E*>*-,&!*+/&,(-!*+/0%55*'(5!p*-D!-D%!‚!i(3*2*31,&*`%3!$9,(?'36!n%9D(*;1%!ƒ!

@'0!%+%0>%(9%!/0'@*&%!51//'0-<!W&*(!_0,&!i+/&,(-5!A%5<!+,05!NGK#oN[SCVeC"[��F<!!
!
r'059D!Y4!_?5-!h4!t,&-D%0!t<!W%+%(-B,55'9*,-%3!/%0*B*+/&,(-*-*5e!,!0%-0'5/%9-*2%!9&*(*9,&!'?5%02,-*'(,&!5-136!'@!

@*L%3! *+/&,(-B51//'0-%3! 0%5-'0,-*'(5! 15*(>! ,! +%-D,906&,-%! 9%+%(-<! W&*(! _0,&! i+/&,(-5! A%5<! a1*&&!
NGK#oN[SFVeF"F��TGN<!!

!
r'1-'1`*5!n4!r'1-'1`*5!j4!j,3,&&,!l4!g%*2,!A<!nD%!%@@%9-!'@!D%,&*(>!,?1-+%(-!0%9'((%9-*'(!,(3!3*59'((%9-*'(!'(!

5'@-!,(3!D,03!/%0*B*+/&,(-!-*551%5e!,!5D'0-B-%0+!0,(3'+*`%3!9'(-0'&&%3!9&*(*9,&!-0*,&<!i(-!m!_0,&!Y,L*&&'@,9!
i+/&,(-5<!a1*(!NGKCoNTSCVeTGF��K#<!!

!
=,+6! Y<! Z0'-D75%! *+/&,(-,*0%! @*L%! 59%&&)%! %-! 2*55)%! M! &.D%10%! 31! (1+)0*;1%<! i(@! E%(-<! +,05! NGKKo$/)9*,&!

i+/&,(-'&'>*%SKNVeK��d<!!
!
=,(3p%0&*(!_<!=.%+/0%*(-%!'/-*;1%!*(-0,B?199,&%!%-!5%5!,//&*9,-*'(5!,1!9,?*(%-!3%(-,*0%<!$,00%?019s4!^&&%+,>(%e!

•3*-*'(5!1(*2%05*-,*0%5!%10'/)%((%5o!NGKK<!!
!
=%%! $4! j,&&19*! j<! E*>*-,&! 25<! W'(2%(-*'(,&! i+/&,(-! i+/0%55*'(5e! 8@@*9*%(96! _1-9'+%5<! W&*(! _0,&! i+/&,(-5! A%5<!

NGKNoN#SKVeKKK��[<!!
!
=%*`%BI,&! 84! ='0>%'1L! W4! WD,12%&! J<! n%9D(*;1%! 3.%+/0%*(-%! 51/0,B*+/&,(-,*0%e! &%! -0,(5@%0-! 3.%+/0%*(-%! %5-B*&!

-'1a'105! 3.,9-1,&*-)! 3,(5! &%! -0,*-%+%(-! 3%! &.)3%(-%+%(-! 1(*-,*0%vy! =%! 9'(9%/-! J%&&,n%s:! 8(9'3%:!
SJ*'+%-C*:V<!$-0,-!Z0'-D)-*;1%<!+,05!NGKdoKdSNVeT"��"d<!!

!



! KGN!

=%(,-!n<!=%!?*(X+%!/0,-*9*%(B/0'-D)5*5-%4!1(!9'1/&%!@0,>*&%y!$-0,-!E%(-<!a,(2!NGKFoKFSKVeNK��CK<!!
!
=*(! t B$4! l,00*5!Jn4!Y'0-'(!E<!nD%!15%! '@!,!59,((,?&%!*+/0%55*'(!9'/*(>! ,(3!3*>*-,&!*+/0%55*'(! -%9D(*;1%!-'!

@,?0*9,-%!,!915-'+*`%3!,(,-'+*9!,?1-+%(-!,(3!`*09'(*,!0%5-'0,-*'(!*(!-D%!%5-D%-*9!`'(%<!m!Z0'5-D%-!E%(-<!
+,05!NGKCoKG"SCVeKTF��"K<!!

!
=*(s%2*9*15!n4!u*(3,5*1-%!84!Z1*565!^4!=*(s%2*9*%(%!=4!Y,5&'2,!g4!Z10*%(%!^<!nD%!*(@&1%(9%! '@!-D%!9%+%(-,-*'(!

+,0>*(!/'5*-*'(!'(!-D%!,+'1(- !'@!1(3%-%9-%3!9%+%(-<!^!/0'5/%9-*2%!9&*(*9,&!5-136<!W&*(!_0,&!i+/&,(-5!A%5<!
a,(2!NGKCoN#SKVeFK��d<!!

!
=*(s%2*9*15!n4!u*(3,5*1-%!84!Z1*565!^4!Z%9*1&*%(%!u<!nD%!*(@&1%(9%!'@!+,0>*(!&'9,-*'(!'(!-D%!,+'1(-!'@!1(3%-%9-%3!

9%+%(-! %L9%55! ,@-%0! 3%&*2%06! '@! 9%+%(-B0%-,*(%3! *+/&,(-! 0%5-'0,-*'(5<! W&*(! _0,&! i+/&,(-5! A%5<! 3)9!
NGKKoNNSKNVeKCF"��T#<!!

!
='/5!E4!$-%&&*(*!84!$?0*9'&*!=4!W%,!g4!A'+%'!84!J0%55,(!8<! i(@&1%(9%! '@!,?1-+%(-!+,-%0*,&! '(! /%0*B*+/&,(-!5'@-!

-*551%5!*(!,(-%0*'0!,0%,5!p*-D!-D*(!>*(>*2,&!?*'-6/%e!,!+1&-*9%(-0*9!/0'5/%9-*2%!5-136<!W&*(!_0,&!i+/&,(-5!A%5<!
C!'9-!NGKdo!!

!
='0>%'1L! W<! A)D,?*&*-,-*'(! /0'-D)-*;1%! 510! *+/&,(-e! 1(%! ('12%&&%! ,//0'9D%ve! &%! 565-7+%! 8(9'3%! wnD75%!

3.%L%09*9%x<!w]0,(9%xe!h(*2%05*-)!3%!J0%-,>(%!'99*3%(-,&%o!NGKG<!!
!
Y,D(!El4!Z0%5-*/*('!n<!W^EcW^Y!*+/&,(-!,?1-+%(-5!15*(>!9'3%3!D%,&*(>!,?1-+%(-5e!,!3%-,*&%3!3%590*/-*'(!'@!

-D%!0%5-'0,-*2%!/0'9%55<!W'+/%(3!W'(-*(!8319!E%(-!m,+%5?10>!gm!K""[<!5%/-!NGKCoC#STVedKN��[<!!
!
Y,*(a'-! ^<! j%5-*'(! *+/&,(-,*0%! 3%! &.)3%(-%+%(-! 1(*-,*0%! 3,(5! &%! 5%9-%10! %5-D)-*;1%e!1(%! ,//0'9D%! 2*5,(-! M!

'/-*+*5%0!&%5!-*5515<!Z,0-*%!iie!,5/%9-5!/0'-D)-*;1%5<!A),&!W&*(<!NGK[oNdSKVeK[��N#<!!
!
Y,0-*(%`!l4!A%(,1&-!Z4!A%(,1&-!j<!=%5!*+/&,(-5e!9D*010>*%!%-!/0'-D75%ve!9D'*L!-D)0,/%1-*;1%!5-0,-)>*;1%<!A1%*&B

Y,&+,*5'(4!]0,(9%e!•3<!W3Zo!NGGT<!!
!
Y*55*s,! Z4! A'1L! Z4! J%0-! Y<! Z0'-D75%! *+/&,(-,*0%! /'10! &.'+(*/0,-*9*%(<! Z,0*5! %-9<4! ]0,(9%e! }1*(-%55%(9%!

*(-%0(,-*'(,&o!NGGC<!!
!
Y'&*(,! ^4! $,(` B$„(9D%`! i4! Y,0-…(! W4! J&,(9'! m4! $,(`! Y<! nD%! %@@%9-! '@! '(%B-*+%! ,?1-+%(-! /&,9%+%(-! '(!

*(-%0/0'L*+,&!?'(%!&%2%&5!,(3! /%0*B*+/&,(-!5'@-!-*551%5e!,! /0'5/%9-*2%!0,(3'+*`%3!9&*(*9,&!-0*,&<!W&*(!_0,&!
i+/&,(-5!A%5<!,20!NGKFoNTS#Ve##C��[N<!!

!
Y'155,&6!W4!W'130,6!=4!n*0&%-!j4!^--,&!m<!W]^_!9%!;1*!9D,(>%!/'10!&%!/0,-*9*%(<!A),&!W&*(<!NGG"oNGS#VeNKd<!!
!
g,66,0!g4!{*&+,`!J4!Y9j&1+/D6!8<!h5*(>!3*>*-,&&6!9'3%3!D%,&*(>!,?1-+%(-5!,(3!,(!*(-0,'0,&!59,((%0!-'!@,?0*9,-%!

*+/&,(- B51//'0-%34!9%+%(-B0%-,*(%3!0%5-'0,-*'(5<!m!Z0'5-D%-!E%(-<!,20!NGKCoKG"S#VeNKG��[<!!
!
g>!$E4!n,(!rJ4!n%'D!rl4!WD%(>!^W4!g*9D'&&5!mi<!nD0%%B3*+%(5*'(,&!,9910,96!'@!,!3*>*-,&&6!9'3%3!D%,&*(>!,?1-+%(-!

*+/&,(-!*+/0%55*'(!565-%+<!i(-!m!_0,&!Y,L*&&'@,9!i+/&,(-5<!,'q-!NGK#oN"S#Ve"NF��Cd<!!
!
Z,/,`*,(! $4! Y'0>,('! $Y<! ^! &,?'0,-'06! /0'9%310%! -'! @,9*&*-,-%! 3%2%&'/+%(-! '@! ,(! %+%0>%(9%! /0'@*&%! p*-D! ,!

915-'+!*+/&,(-!,?1-+%(-<!m!Z0'5-D%-!E%(-<!@)20!K""ToF"SNVeNCN��#<!
!
Z0*%5-!j<!u*0-1,&B3%5*>(%3!,(3!9'+/1-%0B+*&&%3!*+/&,(-!,?1-+%(-5<!m!_0,&!Y,L*&&'@,9!$10>!_@@!m!^+!^55'9!_0,&!

Y,L*&&'@,9!$10><!5%/-!NGG[odCS"!$1//&!NVeNN��CN<!!
!
Z0*%5-!j<!_/-*+,&!0%51&-5!*(!-D%!%5-D%-*9!`'(%!p*-D!W^EcW^Y!*+/&,(-!,?1-+%(-5ve!,!/,-*%(-!%L,+/&%<!E%(-<!,20!

NGGdoNSCV<!!
!
A,+5%6! WE4! A*--%0! Aj<! h-*&*`,-*'(! '@! 3*>*-,&! -%9D('&'>*%5! @'0! @,?0*9,-*'(! '@! 3%@*(*-*2%! *+/&,(-B51//'0-%3!

0%5-'0,-*'(5<!m!85-D%-!A%5-'0!E%(-!_@@!Z1?&!^+!^9,3!85-D%-!E%(-!^&<!'9-!NGKNoN#S[VeN""��CGT<!!



! KGC!

A*9D%&+%!m4!A*>('(BJ0%-!W4!•-*%((%!_4!J'((%-!]4!],19D%0!^Bm4!Z,0*5!mBW<!=,!-%+/'0*5,-*'(!%-!&%5!%+/0%*(-%5!%(!
*+/&,(-'&'>*%<!Z,0*54!]0,(9%!e!}1*(-%55%(9%!*(-%0(,-*'(,&4!E=!NGKCo!NGK#<!!

!
$,3'p5s6!$m<!82*3%(9%B?,5%3!i+/&,(-!n0%,-+%(-!Z&,((*(>!,(3!W&*(*9,&!Z0'-'9'&5<!m'D(!t*&%6!~!$'(5o!NGKF<!!
!
$,&,!=4!J,59'(%5BY,0-…(%`!^4!W,00*&&'B3%B̂&?'0('`!^<! i+/,9-! '@! ,?1-+%(-!+,-%0*,&! '(! /%0*B*+/&,(-!5'@-! -*551%!

9'&'0<!^(!*(!2*-0'!5-136<!W&*(!_0,&!i(2%5-*><!NN!('2!NGKdo!!
!
$'9*)-)!CY!8$Z8<!CYnY!n01%!E%@*(*-*'(!$9,((%04!&.%L/%0-*5%!3%!5'*(! '0,&!2%05*'(!(1+)0*;1%!wi(-%0(%-x<!NGKC<!

E*5/'(*?&%!510e!ppp<C+%5/%<@0!
!
$'00%(-*('!A4!jD%0&'(%!8]4!W,&%5*(*!j4!I,0'(%!]<!8@@%9-!'@!*+/&,(-!,(>1&,-*'(4!9'((%9-*'(!&%(>-D4!,(3!*+/0%55*'(!

+,-%0*,&!'(!-D%!3*+%(5*'(,&!,9910,96!'@!*+/&,(-!*+/0%55*'(5e!,(!*(!2*-0'!9'+/,0,-*2%!5-136<!W&*(!i+/&,(-!
E%(-!A%&,-!A%5<!+,*!NGKGoKN!$1//&!Ke%dCBFd<!!

!
n,/*%!=4!=%?'(!g4!^--,&!m<!j&'55,*0%<!A),&!W&*(<!NGK[,oNdS#VeCNd��F<!!
!
n,/*%!=4!=%?'(!g4!^--,&!m<!=,!9D,*(%!(1+)0*;1%!%(!W]^_!3%(-,*0%!%(!/0'-D75%!9'(a'*(-%<$-019-10,-*'(!3%!&,!9D,Q(%!

3%!/0'319-*'(<!A),&!W&*(<!NGK[?oNdS#VeNdC��FC<!!
!
n%&&%+,(!j4!A,>D'%?,0!jY4!u*55*(s!^4!Y%*a%0!lm^<!nD%!15%!'@!,!9'3%3!D%,&*(>!,?1-+%(-!,5!,(!*+/0%55*'(!9'/*(>!

-'! 3%5*>(! ,(3! +*&&! ,(! *(3*2*31,&*`%3! ,(,-'+*9! ,?1-+%(-e! ,! 9&*(*9,&! 0%/'0-<!m! Z0'5-D%-! E%(-<! +,*!
NGKKoKG[S[VeNTN��[<!!

!
u,(!i/%0%(!_<!AX&%!31!/*&*%0!*+/&,(-,*0%!510!&.%5-D)-*;1%!3%5!-*5515!+'15!/)0*B*+/&,(-,*0%5<!m!Z,0'3'(-'&!i+/&,(-'&!

_0,&%<!NGKNoCKSNVeTC��"<!!
!
u%&,!g%?'-!|<!$65-7+%!3%!/0*5%!3.%+/0%*(-%!J%&&,n%s:8(9'3%:<!_/-*+*`,-*'(!J6!E%5*>(<!J*'+%-C*o!NGKC<!!
!
t%%!^4!^;1*&*('!$4!$9D(%*3%0!A<!$-0,-%>*%5!-'!,9D*%2%!@*-!*(!*+/&,(-!/0'5-D'3'(-*95e!^!0%2*%p!'@!-D%!&*-%0,-10%<!i(-!

m!Z0'5-D'3'(-<!K"""oKNSKdFV<!!
!
t*&5'(!nj<!nD%! /'5*-*2%!0%&,-*'(5D*/!?%-p%%(!%L9%55!9%+%(-! ,(3! /%0*B*+/&,(-!3*5%,5%e! ,! /0'5/%9-*2%!9&*(*9,&!

%(3'59'/*9!5-136<!m!Z%0*'3'(-'&<!5%/-!NGG"oTGS"VeKCTT��"N<!!
!
t'&@!l]4!A,-%*-59D,s!8Y4!A,-%*-59D,s!rl<!Z,0'3'(-'&'>*%<!8&5%2*%0!Y,55'(o!NGG[<!!
!
t†5-+,((! J4! A%D+,((! Z4! J,&s%(D'&! Y<! i(@&1%(9%! '@! *+/0%55*'(! -%9D(*;1%! ,(3! +,-%0*,&! '(! -D%! ,9910,96! '@!

+1&-*/&%!*+/&,(-!*+/0%55*'(5<!i(-!m!Z0'5-D'3'(-<!,'q-!NGGToNKS#VeN""��CGK<!!
!
I*++%0+,((!Y4!Y%D&!^4!Y†0+,((!tl4!A%*9D!$<!i(-0,'0,&!59,((*(>!565-%+5!B!,!9100%(-!'2%02*%p<!i(-!m!W'+/1-!

E%(-<!NGK[oKTSNVeKGK��N"<!!
  



! KG#!

n^J=8!E8$!i==h$nA^ni_g$!!

!

] ijhA8! Ke!ui$!E8!WiW^nAi$^ni_g!8gW_E8
:
!J8==^n8r

nY
!8g!uh8!_WW=h$^=8!8n!=^n8A^=8!SIiYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!#!

] ijhA8! Ne!uh8$!_WW=h$^=8$!E8!ui$!E8!WiW^nAi$^ni_g!8gW_E8
:
!J8== n̂8r

nY
!8g!Z=^W84!̂ ZA8$!WiW^nAi$^ni_g!Yh}h8h$8! SEA^j_!

NGK#V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!#!
] ijhA8! Ce!8|8YZ=8$!E8!Zi=i8A$!E8]igini]$!$hA!Y8$hA8!8gW_E8

:
!e!̂ !j^hWl8!8g!ginAhA8! E8!nin^g84!̂ h!W8gnA8!8g!nin^g8!8n!^!

EA_in8!8g!I iAW_g8<!!S$_Wi8n8!I iYY8A Ji_Y8i V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<![ !
] ijhA8! #e!uh8!=^n8A^=8!E8$!ui$!E8!WiW^nAi$^ni_g!8gW_E8

:
!J8== n̂8r

nY
!Z_hA!iYZ=^gn!^!W_gg8|i_g!8|n8Ag8! _$$8_nin8:

!

iYZ=^gn!${$n8Y!E8!#4K!YY!E8!$hA]^W8!E.^$$i$84!#!YY!E8!l^hn8hA!E8!W_=!8n!A8$Z8Wniu8Y8gn!E8!j^hWl8!^!EA_in8 !e![4!

d!8n!F4[!YY!E8!ZA_]i=!E.8Y8Aj8gW8!S8l^#[#4!8l^#d# !8n!8l^#F#V<!SEA^j_! NGK#V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!F!
] ijhA8! [e!uh8!_WW=h$^=8!E8$!ui$!E8!WiW^nAi$^ni_g!8gW_E8

:
!J8== n̂8r

nY
!Z_hA!iYZ=^gn!^!W_gg8|i_g!ign8Ag8! _$$8_nin8:

!

W8An^ig: !E8!#4K!YY!E8!$hA]^W8!E.^$$i$84!#!YY!E8!l^hn8hA!E8!W_=!8n!A8$Z8Wniu8Y8gn!E8!j^hWl8!^!EA_in8 !e![4!d!8n!

F4[!YY!E8!ZA_]i=!E.8Y8Aj8gW8!Si8l^#[#4!i8l^#d# !8n!i8l^#F#V<!SEA^j_! NGK#V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!F!
] ijhA8! de!$Wl8Y^!$iYZ=i]i8!E8!=^!l^hn8hA!Eh!W_=!E8!=^!ui$!E8!WiW^nAi$^ni_g!8gW_E8

:
!J8== n̂8r

nY !
^!Wl_i$iA!Z^A!A^ZZ_An!^h!

A8J_AE!jigjiu^= <!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!T!
] ijhA8! Fe!8|8YZ=8$!E8!A^Ei_jA^Zli8$!A8nA_B̂=u8_=^iA8$!E.hg8!ui$!E8!WiW^nAi$^ni_g!8gW_E8

:
!J8== n̂8r

nY
!W_AA8Wn8Y8gn!

Yi$8!8g!Z=^W8!^!EA_in84!W_gnA^iA8Y8gn!^!W8==8!ui$$88!$hA!=.iY^j8!E8!j^hWl8 <!̂ !g_n8A!$hA!W8nn8!E8Agi8A8!e!=8!li^nh$!

W^A^Wn8Ai$ni}h8!A8u8=^n8hA!E.hg!Y^hu^ i$!Z_$ini_gg8Y8gn!E8!=^!ui$!E8!WiW^nAi$^ni_g <!S$_Wi8n8!I iYY8A Ji_Y8n V!<<<<<!" !
] ijhA8! Te!A8]8A8gW8$!W_YY8AWi^=8$!Eh!n_hAg8ui$!$n^gE^AE!^Ê Zn8!^h|!ui$!E8!WiWn̂Ai$^ni_g!8gW_E8

:
!J8== n̂8r

nY<!!
SŴn^=_jh8!j8g8A^=!Wli AhAji8!8n!ZA_nl8$8BJi_Y8n CiV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!" !

] ijhA8! "e!̂ ZA8$!=^!Z_$8!WliAhAjiW^=8!E8$!iYZ=ĝn$!8g!Z_$ini_g!KK!8n!NK4!=8$!ui$!E8!WiW^nAi$^ni_g!^ZZA_ZAi88$!$_gn!Yi$8$!

8g!Z=^W8!8n!=8$!$hnhA8$!$_gn!A8^=i$88$<!SZAi8$n!NGG[V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!" !
] ijhA8! KGe!Zl_n_jA^Zli8!E8$!ui$! E8!WiW^nAi$^ni_g!8gW_E8

: !J8== n̂8r
nY

!C!Y_i$!^ZA8$!=^!Z_$8!E8$!iYZ=^gn$!E8gn^iA8$!8g!

Z_$ini_g!E8!NK!8n!KK4!=8$!ni$$h$!Y_h$!$_gn!WiW^nAi$8$!8n!=8$!iYZ=^gn$!_$n8_ign8jA8$<!n_h$!=8$!W_E8$!_WW=h$^h|!8n!

^|i^h|!$_gn!g8nn8Y8g n!ui$iJ=8$4!=.8YZA8ign8!$hZAB̂iYZ=^gn^iA8!E8$!ui$!E8!WiW^nAi$^ni_g!Z8hn!8nA8!A8^=i$88<!SZAi8$n!

NGG[V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!KG!
] ijhA8! KKe!8|8YZ=8$!W=igi}h8$!E8!nA^g$]8An$!EP8YZA8ign8!Z_hA!8YZA8ign8!W=^$$i}h8!^!Wi8=!_hu8An!ŜV4!Z_hA!8YZA8ign8!

8gW_E8
:
!SJV!8n!Z_hA!8YZA8ign8!W=^$$i}h8!^!Wi8=!]8AY8!SWV<!Sl_t8==! NGKKV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!KG!

] ijhA8! KNe!igm8Wni_g!Eh!Y^n8Ai^h!E8!Z=h$!J^$$8!ui$W_$in8!^h!giu8^h!E8!=^!ui$!E8!WiW^nAi$^ni_g!8gW_E8: !J8== n̂8r
nY<!

SJi_Y8n Ci!NGK[V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!KN!
] ijhA8! KCe!ig$8Ani_g!Eh!Z_An8B8YZA8ign8!W_gn8g^gn!=8!Y^n8Ai^h!E8!Z=h$!l^hn8!ui$W_$in8<!SJi_Y8n Ci!NGK[V!<<<<<<<<<<<<<<<<<!KN!
] ijhA8! K#e!8YZA8ign8!E8$!ui$!E8!WiW^nAi$^ni_g!8gW_E8

:
!J8== n̂8r

nY
!̂ h!uig{=Z_={$i=_|^g8 <!n_h$!=8$!W_E8$!E8$!ui$!E8!

WiW^nAi$^ni_g!$_gn!ẐA]^in8Y8gn!A8Z=i}h8 $<!SZAi8$n!NGG[V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!KN!
] ijhA8! K[e!8|8YZ=8!E.hg8!8YZA8ign8!$8Wn_Ai8==8!E.hg8!ui$!E8!WiW^nAi$^ni_g!8gW_E8

:
!J8== n̂8r

nY
!8g!Z_$ini_g!Nd4!A8^=i$88!

^h!uig{=Z_={$i=_|^g8 <!S=̂J_A^n_iA8!A_hi==^AE4!Z^Ai$!KG8V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!KN!
] ijhA8! Kde!8|8YZ=8!E.8YZA8ign8!igW_AA8Wn8!E8!ui$!E8!WiW^nAi$^ni_g! 8gW_E8

:
!J8== n̂8r

nY
!8g!Z_$ini_g!K[!8n!KF4!A8^=i$88!^h!

Z_={8nl8A<!̂ !g_n8A!=^!ZA8$8gW8!E8!E8]^hn$!^h!giu8^h!E8 $!ui$!S]=8Wl8$!g_iA8$V4!=.8YZA8ign8!E_in!8nA8!A8]^in8<!
SE_Wn8hA!Y 8$$iW4̂!8AY_gn V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!KC!

] ijhA8! KFe!8|8YZ=8!EP8YZA8ign8!_Zni}h8!EPhg8!ui$!E8!WiW^nAi$^ni_g!8g!Z_$ini_g!E8!KK<!SŴAZ8gni8Ai!8n!EA^j_! NGK[V!<<<<<!KC!
OLPQHR#5ST#BR#EU!LDRQH#@RHR@V

#9@#9WR@#B9#@9ERH9#XBQR@9E
V(#*,LHU!9

DE/!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!K#!
] ijhA8! K"e!ŴY8A^! _YgiW^Y!S$iA_g^

nYV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!K#!
] ijhA8! NGe!=8!Y_gin8hA!CY!̂ u8W!=^!W^Y8A^!nE$<!SCYnYV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!K#!
] ijhA8! NKe!=̂ !g_hu8==8!u8A$i_g!r̂ An!8ZhA8!E8!in8A_: !8=8Y8gn!^u8W!=^!W^Y8Â!in8A_: !S =̂ijg! n8Wlg_=_j{

nYV!<<<<<<<<<<<<<<<!K#!
] ijhA8! NNe!iY^j8$!uiAnh8==8$!8g!W_h=8hA$!A88==8$!E.hg8!ui$!E8!WiW^nAi$^ni_g!8gW_E8

:
!J8== n̂8r

nY !
8g!Z=^W8!E8!Kd4

!_Jn8gh8!

^u8W!=^!W^Y8A^!_YgiW^Y
:
!8n!=8!=_jiWi8=!$iA_g^! W_gg8Wn<!SIiYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!Kd!

] ijhA8! NCe!W_hWl8!E8!Z_hEA8!^ZZ=i}h88!$hA!=^!ui$!E8!WiW^nAi$^ni_g!^u^gn!=.8YZA8ign8!_Zni}h8!^!=.^iE8!Eh!$W^gg8A!CY<!!
Sĝ {{^A!8n!^=<!NGKCV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!Kd!

OLPQHR#3?T#REFHRL!DR#UFDLYQR#Z[Q!R#WL,#ZR#@L@9DHL,9DLU!#R!@UZR
V
#XRBB9DR\

DE
#HR9BL,RR#9#B[9LZR#ZR#B9#@9ERH9#L!DH9:UH9BR#

LDRHU
VRBRER!D)#R!#@UQBRQH,#HR@U!,DLDQRR,(#*9BLP!#DR@0!UBUP]#L!@(#345^/!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!Kd!

OLPQHR#3^T#LE9PR,#WLHDQRBBR,#UXDR!QR,#,QH#BR#EU!LDRQH#+E#9FHR,#,@9!!9PR#ZR,#9H@9ZR,#R!#ULE#RD#ZR,#WL,#ZR#

@L@9DHL,9DLU!#R!@UZR
V(#*! 9]]9H#RD#9B(#345+/!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!KF!

] ijhA8! Nde!iY^j8$!uiAnh8==8$!8g!uh8!_WW=h$^=8!8n!=^n8A^=8!E.hg8!ui$!E8!WiW^nAi$^ni_g!8gW_E8
:
!J8== n̂8r

nY
!$W^gg88!Z^A!hg!

$W^gg8A!CYnY<!SÂY$8{!8n!Ainn8A!NGKNV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!KF!
] ijhA8! NFe!${gnl8$8!E8$!W^A^Wn8Ai$ni}h8$!j8g8A^=8$!E8$!Ei]]8A8gn8$!W^Y8Â$!ignA^B_A^=8$!l_Y_=_jh88$!Z _hA!=8!

${$n8Y8!E.8YZA8ign8!E8$!ui$!E8!WiW^nAi$^ni_g!8gW_E8
:
!J8== n̂8r

nY<!SE8$W^YZ!8n!] ^j8$! NGKdV!S=̂gEt8A=ig! NGKKV!KF!



! KG[!

] ijhA8! NT!e!l ^hn8hA!Eh!$_W=8!Eh!Y_E8=8!8g!Z=^nA8!g8W8$$^iA8!Z_hA!=8!]_A^j8!A_J_ni$8!E8!=.^g^=_jh8!E .iYZ=^gn<!
SJi_Y8n Ci!NGKĈV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!KT!

] ijhA8! N"e!8|8YZ=8!E.hg8!8YZA8ign8!Zl{$iW_BWliYi}h8!E .hg8!ui$!E8!WiW^nAi$^ni_g!8gW_E8: !8g!Z_$ini_g!E8!KK4!8n!E8!$^!

W_h=88!A8^=i$88!^h!Z=^nA8<!̂ !g_n8A4!=.^J$8gW8!n_n^=8!E8!E8]^hn!^h!$8ig!Eh!Y_E8 =8!8g!Z=^nA8!8n!=^!ZA8Wi$i_g!E8!=^!

A8Z=iW^ni_g!E8$!W_E8$!_WW=h$^h| <!!SŴAZ8gni8Ai!8n!EA^j_! NGK[V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!KT!
] ijhA8! CGe!8=8Y8gn$!^!8gu_{8A!^h!W8gnA8!E8!ZA_EhWni_g<!SZl_n_jA^Zli8$! I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!K"!
] ijhA8! CKe!Wl^ig8!E8!ZA_EhWni_g!EiA8Wn8!B!W]^_!EiA8Wn8!e!iYZ=^gn^ni_g!E8$!Y^i ==_g$!^h!W^Jig8n<!Sn̂Zi8!8n!^=<!NGK[JV!NN!
] ijhA8! CNe!Wl^ig8!E8!ZA_EhWni_g!igEiA8Wn8!B!W]^_!igEiA8Wn8e!iYZ=^gn^ni_g!E8$!Y^i ==_g$!^h!=^J_A^n_iA8!E8!ZA_nl8$8!

Sn̂Zi8!8n!^=<!NGK[JV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!NN!
] ijhA8! CCe!Wl^ig8!E8!ZA_EhWni_g!$8YiBEiA8Wn8!B!W]^_!$8YiBEiA8Wn8!e!W_==^J_A^ni_g!^u8W!hg!=^J_A^n_iA8!E8!ZA_nl8$84!

Z^An^j8!E8$!Y^i==_g$<!Sn̂Zi8!8n!^=<!NGK[JV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!NC!
] ijhA8! C#!e!=8$!Ei]]8A8gn8$!_Zni_g$!Z_$$iJ=8$!E8!] ^JAiW^ni_g!̂ $$i$n88!Z^A!_AEig^n8hA!E^g$!=8!W$̂!E.hg8!‚ !W]^_ !$8YiB

EiA8Wn8!ƒ<!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!NC!
] ijhA8! C[e!ign8Ai8hA!E.hg!$W^gg8A!E8!=^J_An̂_iA8!C$l^Z8!hni=i$8!E^g$!=8$!ZA_n_W_=8$!E8!ZA_EhWni_g!E8$!Zi=i8A$!

8gW_E8
: <!S$_Wi8n8!C$l^Z8 V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!N#!

] ijhA8! Cde!8|8YZ=8!E8!ghY8Ai$^ni_g!8|nA^ B_A^=8!8g!‚ !W]^_!igEiA8Wn8!ƒ!̂ h!W8gnA8!E8!ZA_EhWni_g! J8==^n8r
nY

!e!$W^gg^j8!

Eh!Y_E8=8!8g!Z=^nA8!jA^W8!^h!$W^gg8A!8|nA^B_A^=!E8!=^J_A^n_iA8!C$l^Z8! Ŝ!8n!WV!8n!ui$h^=i$^ni_g!CE!$hA!

_AEig^n8hA!E8!=.^AW^E8!SJ!8n!EV!8n!E8!=^!ui$!S8V!Z^A!=8!=_jiWi8=!C$l^Z8 <!S$_Wi8n8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<!N[!
] ijhA8! CFe!iY^j8$!uiAnh8==8$!E.hg8!ui$!E8!WiW^nAi$^ni_g!8gW_E8

:
!J8== n̂8r

nY4!_Jn8gh8!^u8W!=8!$W^gg8A!ignA^B_A^=!8n!=8!

=_jiWi8=!CYnY
!̂ ZA8$!ghY8Ai$^ni_g!CE!E8!=.^AW^E8!E8gn^iA8!Eh!Ẑni8gn!^h!W^Jig8n!E8gn^iA8<!!!SÂY$8{!8n!Ainn8A!

NGKNV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!N[!
OLPQHR#+ST#, @0RE9#HR,QER#ZR#B9#@0HU!UBUPLR#ZR,#RD9FR,#ZR#!QERHL,9DLU!#ZQ#,],DRER#R!@UZR

V
#BUH,#Z_Q!R#@O9U#

` #L!ZLHR@DR#a!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!Nd!
] ijhA8! C"e!Y _E8=i$^ni_g!CE!E.hg! iYZ=^gn!W8An^ig: !Ji_Y8n Ci!S[!YY!E8!Ei^Y8nA8!8n!KK!YY!E8!l^hn8hA V!8g!Z_$ini_g!E8!

=^!ZA8Yi8A8!ZA8Y_=^iA8!Y^|i==^iA8!EA_in8<!SÂY$8{!8n!Ainn8A!NGKNV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!NF!
] ijhA8! #Ge!W_gW8Zni_g!̂ $$i$n88!Z^A!_AEig^n8hA!E.hg!Zi=i8A!$hA!Y8$hA8!8gW_E8

:
!J8== n̂8r

nY
!̂ !=.^iE8!Eh!=_jiWi8=!C$l^Z8!

E8gn^=!${$n8Y
nY

!̂ h!W8gnA8!E8!ZA_EhWni_g 4!8g!uh8!=^n8A^=8<!S=̂J_A^n_iA8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!NT!
] ijhA8! #Ke!W_gW8Zni_g!̂ $$i$n88!Z^A!_AEig^n8hA!E.hg!Zi=i8A!$hA!Y8$hA8!8gW_E8

:
!J8== n̂8r

nY
!̂ !=.^iE8!Eh!=_jiWi8=!C$l^Z8!

E8gn^=!${$n8Y
nY

!̂ h!W8gnA8!E8!ZA_EhWni_g 4!8g!uh8!_WW=h$^=8<!S=̂J_A^n_iA8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!NT!
] ijhA8! #Ne!ZA8ui$h^=i$^ni_g!E8!=.8$Z^W8!ZA_nl8ni}h8!g8W8$$^iA8!^!=^!]hnhA8!A8$n^hÂni_g!$hZA^BiYZ=^gn^iA8!E8]igini u8<!

SÂY$8{!8n!Ainn8A!NGKNV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!N"!
] ijhA8! #Ce!J_g!E8!W_YY^gE8!^!A8YZ=iA!Z^A!=8!ZA^niWi8g!=_A$!E.hg8!E8Y^gE8!E8!Zi=i8A!$hA!Y8$hA8!8gW_E8

: !J8== n̂8r
nY<!

S$_Wi8n8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!N"!
] ijhA8! ##e!=_jiWi8=!CE!ui8t8A 4!u^=iE^ni_g!Eh!Zi=i8A!$hA!Y8$hA8!8gW_E8

:
!J8== n̂8r

nY
!̂ u^gn!h$ig^j8 <!Ei]]8A8gn8$!

W_YY^gE8$!$_gn!Ei$Z_giJ=8$4!W_YY8!=8$!Y8$hA8$!ZA8Wi$8$!Eh!Zi=i8A!8n!=.^m_hn!E8!W_YY8gn^iA8$<!Sig$nAhWni_g$!

Z_hA!ui$h^=i$^ni_g!Eh!Zi=i8A!CE4!Ji_Y8n CiV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!CG!
] ijhA8! #[e!hgin8!E.h$ig^j8!E8$!Zi=i8A$!8gW_E8

:
!J8== n̂8r

nY<!!SEA^j_!8n! Z8n8A$_g!NGKGV!SE8!JAh{g!8n!u^gE8t8jl8! NGKGV
!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!CK!

] ijhA8! #de!iY^j8!E8!=^J_A^n_iA8! E.hg!Zi=i8A!8gW_E8
: !J8== n̂8r

nY
!E8]igini]!h$ig8!^!Z^ AniA!E.hg!J=_W!8g!nin^g84!mh$n8!^u^gn!

$_g!A8nA^in!E8!=Phgin8!E8!]A^i$^j8 <!SE8!JAh{g!8n!u^gE8t8jl8! NGKGV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!CK!
] ijhA8! #Fe!Zi=i8A$!$hA!Y8$hA8!8gW_E8

:
!J8== n̂8r

nY
!W_g‡h$!Z^A!hg!=_jiWi8=!E8!W^_<!Sĝ {{^A!8n!^=<!NGKCV!<<<<<<<<<<<<<<<<<<<<<!CC!

] ijhA8! #T!e!Y ^inA8$!Y_E8=8$!$= !̂]A^Wni_gg8$!j8g8A8$!E.^ZA8$!=^!W^_!E8$!Zi=i8A$!8gW_E8
:
!]ijhA8! #F4!$hA!=8$}h8=$!=8$!

ZA_nl8$8$!E8]iginiu8$!$hZA B̂iYZ=^gn^iA8$!$8A_gn!EiA8Wn8Y8gn!W_g]8Wni_gg88$<!Sĝ {{^A!8n!^=<!NGKCV!<<<<<<<<<<<<<<<<<!CC!
] ijhA8! #"e!A8$n^hA^ni_g!$hZA^BiYZ=^gn^iA8!E8]igini u8!8g!W8A^Yi}h8!8g!Z_$ini_g!E8!=^!ZA8Yi8A8!ZA8Y_=^iA8!Y^|i==^iA8!

EA_in84!W_g]8Wni_gg88!EiA8Wn8Y8gn!$hA!=8!Y_E8=8!$=^<!SÂY$8{!8n!Ainn8A!NGKNV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!CC!
OLPQHR#̂ 4T#, @0RE9#HR,QER#ZR#B9#@0HU!UBUPLR#ZR,#RD9FR,#ZR#B9#HR9BL,9DLU!#ZQ#E9LDHR#EUZRBR#R!#OU!@DLU!#ZR#B9#

DR@0!LYQR#Z_REFHRL!DR#QDLBL,RR#F9H#BR#@BL!L@LR!(!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!C#!
] ijhA8! [Ke!hgin8!E8!]_A^j8! ‚ !A_J_W^$n

: !ƒ<!=8!Ei$Z_$ini]!8$n!W_gg8Wn8!^!hg!_AEig^n8hA!}hi!=hi!nA^g$]8A8!=8$!

ig]_AY^ni_g$!g8W8$$^iA8$!$hA!=^!Z_$ini_g!iYZ=^gn^iA8!ZA_u8g^gn!E8!=^!ui$!E8!WiW^nAi$^ni_g!8gW_E88<!S$_Wi8n8!

Ji_Y8n CiV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!C[!
] ijhA8! [N!e!iE8gni]iW^ni_g!E8!=.^|8!iYZ=^gn^iA8!jA^W 8!^!=^!ui$!E8!WiW^nAi$^ni_g!8gW_E8

: J8== n̂8r
nY

!SZl_n_jA^Zli8!

I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!Cd!
] ijhA8! [Ce!8n^=_gg^j8!Eh!A_J_n!^ u^gn!]_A^j8 <!=̂ !$_gE8!n^Wni=8!Eh!A_J_n!ui8gn!^h!W_gn^Wn!E8!nA_i$!$Zl8A8$!Ei$nigWn8$!

^]ig!E8!W^=iJA8A!=8$!W__AE_gg88$!nAiY8gni_gg8==8$!|4!{!8n!I!g8W8$$^iA8$!Z_hA!=8!Z_$ini_gg8Y8gn!^hn_Y^ni$8!E8!

=.^g^=_jh8!E .iYZ=^gn<!SEA^j_!8n! Z8n8A$_g!NGKGV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!Cd!
] ijhA8! [#e!Y i$8!8g!Z=^W8!Eh!Y_E8=8!8g!Z=^nA8!$hA!=8!$hZZ_An!Y^jg8ni}h8!E h!A_J_n<!S=̂J_A^n_iA8!I iYY8A Ji_Y8n V!<<<<<!CF!
] ijhA8! [[e !Ŵ=iJA^j8!Eh!A_J_n 4!=^!]A^i$8!8$n!ghY8Ai$88!^!=.^iE8!E.hg!=^$8A<!S=̂J_A^n_iA8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<!CF!



! KGd!

] ijhA8! [de!=̂ !]A^i$8!$Z8Wi]i}h8!Eh!ZA_]i=!E.8Y8Aj8gW8!8$n!8g!Z=Ŵ8!$hA!=8!JA^$!Eh!A_J_n4!8n!ZA8n8!^!]A^i$8A!ĥ!giu8^h!E8!

=^!ui$!E8!WiW^nAi$^ni_g!Eh!Y_E8=8!8g!Z= n̂A8<!S=̂J_A^n_iA8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!CF!
] ijhA8! [Fe!] _A^j8!Eh!ZA_]i=!E .8Y8Aj8gW8!^!nA^u8A$!=^!ui$!E8!WiW^nAi$^ni_g <!S=̂J_A^n_iA8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<!CT!
] ijhA8! [Te!] _A^j8!Eh!=_j8Y8gn!Z_ hA!=.^g^=_jh8!E .iYZ=^gn<!!=8!Z=^nA8!8$n!]_A8!W_g]_AY8Y8gn!^!=^!n^i= =8!E8!=P̂g^=_ jh8!

EPiYZ=^gn!ZA8uh<!S=̂J_A^n_iA8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!CT!
] ijhA8! ["e!uh8!_WW=h$^=8!E8$!E8h|!]_A^j8$!W_g$8Whni]$<!=8!Y_E8=8!8$n!ZA8n!^!A8W8u_iA!=.^g^=_jh8!E .iYZ=^gn<!SEA^j_!8n!

Z8n8A$_g!NGKGV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!CT!
] ijhA8! dGe!̂ u^gn!=.ig$8Ani_g!E8!=.^g^=_jh8!E .iYZ=^gn!Z^A!=8!JA^$!Eh!A_J_n4!hg8!W_==8!W{^g_^WA{=^n8!8$n!Yi$8!8g!Z=^W8!

E^g$!=8!nA_h!E8!]_A ĵ8 <!SEA^j_!8n! Z8n8A$_g!NGKGV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!C"!
] ijhA8! dKe!$hZZ_An!E.^g^=_jh8$!E .iYZ=^gn$!E8!=^!Y^Wlig8!A_J_W^$n

: <!S=̂J_A^n_iA8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<!C"!
] ijhA8! dNe!ZAi$8!E8!=.^g^=_jh8!E .iYZ=^gn!Z^A!=8!JA^$!Eh!A_J_n<!S=̂J_A^n_iA8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!C"!
] ijhA8! dCe!8n^=_gg^j8!E8!= .^g^=_jh8!E .iYZ=^gn!$8=8Wni_gg8<!S=̂J_A^n_iA8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!C"!
] ijhA8! d#e!Z=^W8Y8gn!E8!=.^g^=_jh8!E .iYZ=^gn!^h!$8ig!Eh!nA_h!E8!]_A^j8 <!S=̂J_A^n_iA8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<!C"!
] ijhA8! d[e!hg8!]_i$!=.^g^=_jh8!E^g$!=^!J_g g8!Z_$ini_g!8n!=.^Wniu^n8hA!Yi$!8g!Z=̂W84!=8!JA^$!Eh!A_J_n!Z8hn!$8!=iJ8A8A!E8!

=.^g^=_jh8 <!!S=̂J_A^n_iA8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!#G!
] ijhA8! dde!uh8!_WW=h$^=8!Eh!Y^inA8!Y_E8=8!8g!Z=^nA8!E8]igini]!W_gn8g^gn!=8$!^g^=_jh8$!E.iYZ=^gn$!8g!Z=^W8<!

S=̂J_A^n_iA8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!#G!
] ijhA8! dF!e!ui$!j _=EBnin8

:
!S8g!l^hn V!8n!ui$!E.8$$^{^j8! S8g!J^$V!hni=i$88$!Z_hA!=^!Yi$8!8g!Z=^W8!E8$!Zi=i8A$!E8]igini]$!

8gW_E8
:
!8g!nin^g8<!!=̂ !W_=_gg8!E8!j^hWl8!E8$!ui$!igEi}h8!W8==8$!hni=i$88$!Z_hA!=8$!iYZ=^gn$!^!W_gg8|i_g!

l 8|^j_g^=8!ign8Ag8! Sui$!^!n8n8!l8|^j_g^= 8V4!W8==8!E8!EA_in8!Z_hA!=8$!iYZ=^gn$!^!W_gg8|i_g!l8|^j_g^=8!8|n8 Ag8!

Sui$!^!n8n8!W^AA88V<!SŴn^=_jh8!j8g8A^=!Wli AhAji8!8n!ZA_nl8$8BJi_Y8n CiV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!#K!
] ijhA8! dTe!Y ^inA8!Y_E8=8!A_J_W^$n

: !
A8‡h!^h!=^J_A^n_iA8!E8!ZA_nl8$84!=.^g^=_jh8!E .iYZ=^gn!Z8hn!8nA8!W=^iA8Y8gn!

ui$h^=i$8<!8g!uh8!_WW=h$^=8!^!jĥWl84!8n!uh8!=^n8A^=8!^!EA_in8<!S=̂J_A^n_iA8!A_hi==^AE4!Z^Ai$!KG8V!<<<<<<<<<<<<<<<<<<<<!#N!
] ijhA8! d"e!Zi=i8A!E8]igini]!8gW_E8

:
!8g!nin^g84!8g!Z_$ini_g!E8!Nd4!nA^g$ui$$8!E^g$!=.^g^=_jh8!E .iYZ=^gn!Eh!Y^inA8!Y_ E8=8!

A_J_W^$n
: <!8g!uh8$!=^n8A^=8$!^!ĵ hWl8!8n!^h!W8gnA84!8n!uh8!_WW=h$^=8!^!EA_in8<!S=̂J_A^n_iA8!A_hi==^AE4!Z^Ai$!

KG8V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!#N!
] ijhA8! FG!e!uh8!_WW=h$^=8!E8!=^!Z=^n8]_AY8!E8![ !YY!E8!Ei^Y8nA8!EPhg!iYZ=^gn! _$$8_nin8:

!W8An^ig
:
!̂ !W_gg8|i_g!

ign8Ag84!8g!Z=^W8!E8!##!̂ ZA8$!=^!E8Z_$8!E8!=^!ui$!E8!WiW^nAi$^ni_g <!SEA^j_! NGK#V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!#C!
] ijhA8! FK!e!uh8!=^n8A^=8!E.hg!Zi=i8A!E8]igini]!8gW_E8

:
!8g!I iAW_g8!8g!Z_$ini_g!E8!##4!Yi$!8g!Z=^W8!^h!$8ig!E8!=.iYZ=^gn!^!

=.^iE8!E.hg8!W=8!E8!Z_$ini_gg8Y8gn!8g!A8$ig8!^WA{=i}h8 <!SEA^j_! NGK#V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!##!
] ijhA8! FNe!=̂ !W=8!E8!Z_$ini_gg8Y8gn!Z8AY8n!=8!Z^$$^j8!Eh!n_hAg8ui$!^]ig!E8!ui $$8A!=8!Zi=i8A!8gW_E8

:
!̂ !=.^iE8!E8!=^!ui$!

E.8$$^{^j8 <!SEA^j_! NGK#V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!##!
] ijhA8! FCe!Â Ei_jA^Zli8!A8nA_ B̂=u8_=^iA8!E8!W_gnA_=8!E8!=^!J_gg8!^$$i$8!Eh!Zi=i8A!8gW_E8

:
!̂ h!$8ig!E8!=.iYZ=^gn<!SEA^j_!

NGK#V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!##!
] ijhA8! F#e!W=8!E{g^Y_Y8nAi}h8!hn i=i$88!Z_hA!=8!ui$$^j8!E8$!Zi=i8A$!8gW_E8

:
!̂ u8W!=^!ui$!j _=EBnin8

:
!SA8]8A8gW8!

W^n^=_jh8!e!AniNGC[V<!
!SEA^j_! NGK#V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!##!

] ijhA8! F[e!Y i$8!8g!Z=^W8!E8!=^!W_hA_gg8!E8]iginiu8!$hA!=8!Zi=i8A!E8]igini]! 8gW_E8
: <!iY^j8!E8!j^hWl8! e!A8nA^in!E8$!8|W8$!Eh!

Y^n8Ai^h!E .^$$8YJ=^j8 <!iY^j8!W8gnA^=8!e!W_hA_gg8!E8]iginiu8!8g!Z=^W8<!iY^j8!E8!EA_in8! e!W_gnA_=8!

A^Ei_jA^Zli}h8!^! K!̂ g <!SEA^j_! NGK#V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!#[ !
] ijhA8! Fde!n^J=8^h!A8W^Zinh=^ni]!E8$!ZAigWiZ^=8$!Ei]]8A8gW8$!E8$!ZA_n_W_=8$!W=igi}h8$!8n!E8!=̂J_A^n_iA8!8gW_E8

:
!Z^A!

A^ZZ_An!^!W8h|!E.hg!${$n8Y8!$hZA^BiYZ=^gn^iA8!$n^gE^AE<!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!#F!
] ijhA8! FFe!!j hiE8!E8!$8=8Wni_g!E8$!W_YZ_$^gn$!ZA_nl8ni}h8$! I iYY8A Ji_Y8n!Z_hA!=8$!A8$nĥA^ni_g$!$hZA^BiYZ=^gn^iA8$!

$W8==88$<!g_n_g$!}h8!Z_hA!n_h$! =8$!W^$!E8!]ijhA8!ZA8$8gn8$!Ŝgjh=^ni_g 4!8$Z^W8!ign8A^AW^E84!l^hn8hA!jigjiu^=8 V!
=8!${$n8Y8!8gW_E8

:
!Z8hn!8nA8!Wl_i$i<!!SŴn^=_jh8!j8g8A^=!Wli AhAji8!8n!ZA_nl8$8B!Ji_Y8n CiV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!#"!

] ijhA8! FTe!8|8YZ=8!E8!]_AYh=^iA8!ZA8BZA_nl8ni}h8! 8gW_E8
:
!̂ !A8YZ=iA!8n!^!8gu_{8A!^!=PiYZ=^gn_=_jh8 <SEA^j_! NGK#V![N!

] ijhA8! F"e!A8ZA8$8gn^ni_g!$Wl8Y n̂i}h8! SY_Ei]i88 V!E8!=P8$Z^W8!Ji_=_ji}h8!Z8AiBiYZ=^gn^iA8<!!SJ_hWl^AE!8n!^=<!NGK[V!<![C!
] ijhA8! TGe!A8$h=n^n$!E8!=.8nhE8<!!S ĴA^l^Y$$_g!8n!^= <!K""FV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<![[ !
] ijhA8! TKe!Zi=i8A$!nin^g8!E8]igini]$!8g!Z_$ini_g!E8!NC!8n!N#!Yi$!8g!Z=^W8!EiA8Wn8Y8gn!^ZA8$!=^!WliAhAji8! SZl_n_jA^Zli8!E8!

j^hWl8 V<!ZA_nl8$8$!ZA_ui$_iA8$!8g!$_h$B_WW=h$i_g!SZl_n_jA^Zli8!E8!EA_i n8V<!SjA^gEi!8n!^=<!NGKNV!<<<<<<<<<<<<<<<<<<<![F !
] ijhA8! TNe!n^J=8^h!E8$!A8$h=n^n$!E8!=.8nhE84!Y8$hA8$!E8!=^!A8$_AZni_g!_$$8h$8!Z8AiBiYZ=^gn^iA8!Z_hA!=8$!jA_hZ8$! ZE!8n!

ZZ<!SjA^gEi!8n!̂ =<!NGKNV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<![F !
] ijhA8! TC!e!A8ZA8$8gn^ni_g!$Wl8Y n̂i}h8!E8$!=iYin8$!ZA_nl8ni}h8$!E8$!Zi=i8A$!8gW_E8:4!Z^A!A^ZZ_An!^h!]8$n_g!jigjiu^= <

!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<![T !
] ijhA8! T#e!8|W8$!E8!WiY8gn!E^g$!=P8$Z^W8!Ji_=_ji}h8!Z8AiBiYZ=^gn^iA8<!̂ !g_n8A!=^!={$8!_$$8h$8!^$$_Wi88<!S=̂Y{! NGKKV!<![" !
] ijhA8! T[e!=̂ !m_gWni_g!iYZ=^gn!nin^g8!c!Zi=i8A!nin^g8!8gW_E8

: 4!8g!Z_$ini_g!E8!K[4!8$n!A^Ei_=_ji}h8Y8gn !igE8n8Wn^J=8<!
SZAi8$n!NGG[V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!dG!



! KGF!

] ijhA8! Tde!ign8A]^W8!Y^Ajig^=8!Zi=i8AciYZ=^gn!Y8$hA88!E^g$!=.8nhE8!E8!J^=E^$$^Ai4!iY^j8!A8^=i$88!Z^A!Y iWA_$W_Zi8!

8=8WnA_gi}h8!^!J^= {̂^j8! SY8JV<!SĴ=E^$$^AAi!8n!^=<!NGKNV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!dG!
] ijhA8! TFe!iY^j8$! Y8J !E8$!ign8A]^W8$!Y^Ajig^=8$!A8nA_hu88$!E^g$!Wl^}h8!W_g]ijhA^ni _g$!Zi=i8AciYZ=^gn<!

SĴ=E^$$^AAi!8n!^=<!NGKNV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!dG!
OLPQHR#SST#E U]R!!R,#ZR,#ER,QHR,#ZR#B_R@9HD#E9HPL!9B#FUQH#DUQDR,#BR,#@U!OLPQH9DLU!,#FLBLRHbLEFB9!D(#*X9BZ9,,9HHL#RD#

9B(#3453/!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!dK!
] ijhA8! T"e!$Wl8Y^!W_YZ^A^ni]!E8!=P8$niY^ni_g!Eh!n8YZ$!Z^$$8!^h!]^hn8hi=!8gnA8!=8!ZA_n_W_=!8gW_E8

:
!8n!hg!ZA_n_W_=!

$n^gE^AE!hni=i$^gn!hg!Zi=i8A!W=^$$i}h8!hW=^: !E8!=^!Y^A}h8! I iYY8A Ji_Y8n <!SIiYY8A Ji_Y8n VS=_Aj8_h|! NGKGV!<<!dC!
] ijhA8! "Ge!$Wl8Y^!W_YZ^A^ni]!SY_Ei]i8 V!E8$!ZAigWiZ^=8$!8n^Z8$!E8!A8^=i$^ni_g!E.hg8!A8$n^hA^ni_g!$hZA^BiYZ=^gn^iA8!

^u8W!=8!${$n8Y8!8gW_E8
:
!S8g!l^hn V!8n!^u8W!hg!${$n8Y8!W=^$$i}h8!S8g!J^$V<!SIiYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!d[ !

] ijhA8! "Ke!$Wl8Y^!A8W^Zinh=^ni]!E8$!Ei]]8A8gn8$!8n^Z8$!E8!W_gW8Zni_g!8n!]^JAiW^ni_g!E8$!Zi8W8$!ZA_nl8ni}h8$! 8gW_E8
:
!

E^g$!=8!W^EA8!EPhg8!8YZA8ign8!_Zni}h 8!E8$!ui$!E8!WiW^nAi$^ni_g!8gW_E8
: <!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!dF!

] ijhA8! "Ne!A8ZA8$8gn^ni_g!$Wl8Y n̂i}h8!Eh!$_hni8g!jig jiu^= 4!E^g$!=8!W^$!EPhg!Zi=i8A!ZA8]^JAi}h8!g_g!^g^n_Yi}h8! Ŝ!

j^hWl8 V4!8n!EPhg!Zi=i8A!$hA!Y8$hA8!Ŝ!EA_in8V<!SW8A^giW!8n!Jh==i$!NGKNV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!d"!
] ijhA8! "Ce!=8$!nA_i$!Wl_i|!E8!ZA_]i=!EP8Y8Aj8gW8!Z_hA!Zi=i8A!E8]igini]!8gW_E8

: <!8g!g_iA4!=8!Ei^Y8nA8!W_AA8$Z_gE^gn!^!=^!

J^$8!Eh!Zi=i8A<!8g!jAi$ 4!=8$!=iYin8$!ZA_nl8ni}h8$!Eh!Zi=i8A<!SJ_g!E8!W_YY^gE8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<!FG!
] ijhA8! "#e!Ei]]8A8gn$!ZA_]i=$!EP8Y8Aj8gW8!A8^=i$8$!$hA!Y8$hA8!e!${Y8nAi}h8!$hA!=8!Zi=i8A!8gW_E8

:
!E8!j^hWl8 4!

^${Y8nAi}h8!$hA!W8=hi!E8!EA_in8!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!FK!
] ijhA8! "[e!Ei]]8A8gn8$!l^hn8hA$! E8!W_=!Z_hA!hg!Y8Y8!Zi=i8A!8gW_E8

: 4!̂ E^Zn88$!^!=P̂g^n_Yi8!jigjiu^=8 <!<<<<<<<<<<<<<<<<<<<<<!FK!
] ijhA8! "de!ui$h^=i$^ni_g!CE!8n!u^=iE^ni_g!E8$!Zi=i8A$!nin^g8!8gW_E8: !8g!Z_$ini_g!E8!NK!8n!KK!

:
!Z^A!=8!ZA_nl8$i$n8!E8!

=^J_A^n_iA8!!S=̂J_A^n_iA8!A_hi==^AE4!Z^Ai$V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!FN!
] ijhA8! "Fe!Zi=i8A!8gW_E8: !nin^g8!^u8W!A8u8n8Y8gn!8g!ginAhA8!E8!nin̂g84!Z_hA!A8$n^hA^ni_g!$hZA^BiYZ=^gn^iA8!W8A^Y_B

W8A^Yi}h8!8g!Z_$ini_g!E8!KK<!SŴAZ8gni8Ai!8n!EA^j_! NGK[V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!FC!
] ijhA8! "Te!ui$!E8!WiW^nAi$^ni_g!8gW_E8

: !J8== n̂8r
nY

!E8!l^hn8hA!ig$h]]i$^ gn8!8g!Z_$ini_g!E8!Kd<!g_n8A!=^!WiW^nAi$^ni_g!

jigjiu^=8!8g!Y8$i^=! A8W_huA^gn!hg8!Z^Ani8!E8$!W_E8$!^|i^h|!E8!=^!ui$!8n!A8gE^gn!=.8YZA8ign8!$hZAB̂iYZ=^gn^iA8!

iYZ_$$iJ=8<!SE_Wn8hA!Y 8$$iW4̂!8AY_gn V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!F[ !
] ijhA8! ""e!Wl^gj8Y8g n!E8!ui$!E8!WiW^nAi$^ni_g <!=̂ !ui$!E8!=^!]ijhA8! "T!̂ !8n8!E8ui$$88!Zhi$!A8YZ=^W88!Z^A!hg8!ui$!8gW_E8

:
!

E8!l^hn8hA!$hZ8Ai8hA8<!g_n8A!=^!ZA8$8gW8!E8!$^gj!8g!u8$niJh=^iA8 !W^h$88!Z^A!=8!E8ui$$^j8 cA8ui$$^j8!E8!=^!ui$<!
SE_Wn8hA!Y 8$$iW4̂!8AY_gn V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!F[ !

] ijhA8! KGGe!8|8YZ=8$!E8!ui$!E8!WiW^nAi$^ni_g!8gW_E8
:
!J8== n̂8r

nY
!W_YZ_$88$!E8!N!Z^Ani8$!Ei$nigWn8$4!̂ !W_gg8|i_g!

l8|^j_g^=8!8|n8Ag8!8 n!ign8Ag8!SE8!j ^hWl8!^!EA_in8!A8$Z8Wniu8Y8gnV<!S$_Wi8n8!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<<!Fd!
] ijhA8! KGKe!ui$!E8!WiW^nAi$^ni_g!8gW_E8

: !J8== n̂8r
nY

!̂ !W_gg8|i_g!l8|^j_g^ =8!ign8Ag8!Sui$!E8!j^hWl8 V4!8n!^!W_gg8|i_g!

l8|^j_g^=8!8|n8Ag8! Sui$!E8!EA_in8V<!SE_Wn8hA!Y 8$$iW4̂!8AY_gn V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!Fd!
] ijhA8! KGN!e!l ^hn8hA!g8W8$$^iA8!Z_hA!8|Z_$8A!8g!Y8$i^=!S]=8Wl8!u8An8V!n_h$!=8$!W_E8$!_WW=h$^h|!E8!=^!ui$!E8!

WiW^nAi$^ni_g!8gW_E8
:
!!SEA!Y 8$$iW4̂!8AY_gn V!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!FF!

] ijhA8! KGCe!̂ hjY8gn^ni_g!ig8$nl8n i}h8!E8!=^!l^hn8hA!E 8!=^!ui$!E8!WiW^nAi$^ni_g! 8gW_E8
:
!=_A$!EP̂gjh=^ni_g!

iYZ_An^gn8!E8!=PiYZ=^gn<!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!FF!
] ijhA8! KG#e!Ei^jA^YY8!E8$!Ei]]8A8 gn$!n8YZ$!Y_{8g$!E8!A8W8Zni_g!E8$!8=8Y8gn$!$hZAB̂iYZ=^gn^iA8$4!$8=_g!=8!n{Z8!

E.8YZA8ign8!8]]8Wnh88!8n!$8=_g!=8!${$n8Y8!hni=i$8!S8g!m_hA$!_huA8$V<!SE_gg88$!I iYY8A Ji_Y8n V!<<<<<<<<<<<<<<<<<<<<<<<<<<!F"!
] ijhA8! KG[!e!n^J=8^h!E8$!^u^gn^j8$ !8n!igW_gu8gi8gn$!j8g8A^h|!E8!=^!ZA_nl8$8!$W8==88!u8A$h$!ui$$88<!SE.^ZA8$!SŶ igm_n!

NGK[VV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!TG!
] ijhA8! KGd!e!Y i$8!8g!Z=^W8!EPhg8!W_hA_gg8!8g!Z_$ini_g!E8!NN!Z^A!=8!W_gW8Zn!8gW_E8

: 4!g_n8A!=8!J=^gWliY8gn!E8$!ni$$h$!

Y_h$!Z^A!W_YZA8$$i_g<!S=8iI8BI ^=!8n!̂ =<!NGKdV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!TK!
] ijhA8! KGFe!Y _E8=8!n_hn!8g!Z=^nA84!8g!uh8!_WW=h$^=8!8n!=^n8A^=84!E_gn!=8!ZA_]i=!E.8Y8Aj8gW8!^!8n8!]_A8!Z^A!A_J_W^$n

: 4!
$hA!=8}h8=!=^!ZA_nl8$i$n8!W_g]8Wni_gg8A!̂=^!ZA_nl8$8!E8]iginiu8!SE_Wn8hA!Y 8$$iW4̂!8AY_gn V!<<<<<<<<<<<<<<<<<<<<<<<<<<<!TN!

] ijhA8! KGT!e!] A^WnhA8!u8$niJh=^iA8!̂ ZA8$!]_A^j8!W_g$n^n88!$hA!hg!Y_E8=8!A_J_W^$n
:
!S=8iI8BI ^=!8n!^=<!NGKdV!<<<<<<<<<<<<<!TN!

] ijhA8! KG"!e!Y _E8=8!^WA{=i}h8!W_gn8g^gn!=8$!nA^g$]8An$!EP8YZA8ign8$!W_gu8gni_gg8=$!^!j^hWl8! S‚!W_gnA_=8!ƒV!8n!=8$!

ui$!E8!WiW^nAi$^ni_g!8gW_E8
:
!̂ !EA_in8!S‚!n8$n!ƒV!8gn_hA88$!Z^A!Eh!$i=iW_g8!$iYh=^gn!=8$!ni$$h$!Z8AiBiYZ=^gn^iA8$<!

S8=i^$$_g!8n!_An_AZ!NGKNV!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!T#!
] ijhA8! KKGe!A8ZA8$8gn^ni_g!E8$!Ei]]8A8gn8$!Y8$hA8$!8]]8Wnh88$!e!Z_$ini_g!Eh!W8gnA8!E8!=P̂g^=_jh8!E PiYZ=^gn!$8=_g!=8$!

^|8$!| 4!{ 4!I! ŜV!o!̂ gjh=^ni_g!E8!= P̂g^=_jh8! SJV!o!Z_$ini_gcA_n^ni_g!E8!=^!W_gg8Wni}h8!SWV<!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!T#!
] ijhA8! KKKe!Ei$n_A$i_g$!Y_{8gg8$! 8g!YiWA_g$!E^g$!n_h$!=8$!^|8$!E8!=P8$Z^W8!Eh!W_n8!‚ !n8$n!ƒ!8n!Eh!W_n8!‚ !W_gnA_=8!ƒ

!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!T[ !
] ijhA8! KKNe!Y _E8=8!8Z_|{!E8!A8]8A8gW8!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!Td!
OLPQHR#55+T#X9HHR,#DLD9!R#DH9!,WL,,RR,#9Qc#LEFB9!D,!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!Td!
] ijhA8! KK#!e!n^J=8^h!E8$!A8$h=n^n$!E8$!Y8$hA8$!E8$!Ei]]8A8gW8$!u8AniW^=8$!8g!YiWA_Y8nA8$!SµY V!E8$!^g^=_jh8$!

E.iYZ=^gn$!Z_hA!=8$!}ĥ nA8!jA_hZ8$4!$8=_g!Wl^}h8!Z_$ini_ g!8n!^gjh=^ni_g <!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!TF!



! KGT!

] ijhA8! KK[e!Y _E8=8!E8!A8]8A8gW8!^u8W!=8$!ui$!E8!WiW^nAi$^ni_g!8gW_E8:Ŝ V4!=8$!nA^g$]8An$!E.8YZA8ign8!^!Wi8=!_hu8An!SJV4!
8n!=8$!nA^g$]8An$!E.8YZA8ign8!^!Wi8=!]8AY8!SWV!Yi$!8g!Z=^W8<!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!TT!

] ijhA8! KKde!n^J=8^h|!E8$!A8$h=n^n$!E8$!8W^An$!8gnA8!=8$!Y8$hA8$!8]]8Wnh88$!$hA!=8$!Y^inA8$!Y_E8=8$!8n!W8==8$!$hA!=8!

Y_E8=8!E8!A8]8A8gW84!8g!]_gWni_g!E8$!Ei]]8A8gn$!iYZ=^gn$<!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!T"!
] ijhA8! KKFe!Y _E8=8!E8!A8]8A8gW8!Z_={Y8nl^WA{=^n8!^!j^ hWl84!̂ u8W!=8$!Ei]]8A8gn$!^|8$!E8!Y8$hA8$<!Y ^inA8!Y_E8=8!8g!

Z=^nA8!_Jn8gh!^ZA8$!=8$!8YZA8ign8$!^!EA_in8<!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!"G!
] ijhA8! KKT!e!n^J=8^h!E8$!A8$h=n^n$!E8$!Ei$n_A$i_g$!Y_{8gg8$!Y8$h A88$!8gnA8!=8$!Y_E8=8$!8g!E8!A8]8A8gW8cY^inA8$!

Y_E8=8$!8g!8n!=8$!Y_E8=8$!Ei!E8!A8]8A8gW8cY^inA8!Y_E8=8$!Ei4!$8=_g!=.^|8!| 4!{ 4!I 4!Ei$n_A$i_g!j=_J^=8!SAV4!

Ei$n_A$i_g$!^gjh=^iA 8$!|I!8n!{I <!=8$!u^=8hA$!g8j^niu8$!igEi}h8gn!hg8!EiYigh ni_g!E8!=^!Ei$n^gW8!_h!E8!=.^gj=8 <!<<<!"K!
] ijhA8! KK"e!Y _{8gg8$!$Wl8Y^ni$88$!E8$!Ei$n_A$i_g$!|4!{ 4!I 4!SAV4!{I 4!|I 4!Z_hA!=8$!jA_hZ8$!8g!8n!Ei<!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!"K!
] ijhA8! KNG!e!n^J=8^h!A8W^Zinh=^ni]!E8$!Ei]]8A8gn8$!8nhE8$!=i88$!^!=^!n8Wlg_=_ji8! A_J_W^$n

: 4!Y8nl_E8$ 4!Y8$hA8$!8n!

A8$h=n^n$<!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!"C!
! !



! KG"!

!

!

!

!

!

!

!

 

 

 

 

!

>)(*$#535$3(*-;5()(*+03(*/)(*+5((),%0%5$3(*#,-()3%-)(*+$5<)3%*?%,)*

4$3(5+-,-)(*4$;;)*#,$#,)(*@*/).,(*0.%).,(A*(03(*0.4.3)* 0##,$B0%5$3*35*

5;#,$B0%5$3*+)*/0*C04./%-*+)*2&5,.,D5)*E)3%05,)



!

FGHGI:G*J>5(0K*L*:,03(;5((5$3*+)*/0*#$(5%5$3*5;#/03%05,)*<50*/0*<5(*+)*4540%,5(0%5$3*1*/)*("(%';)*

M34$+)N7*6O9P7*99Q*#0D)(*1*5//7A*%0B/7A*D,0#&7*R-S7*F5B/5$7*1!/<"" BKGC<!

*
I$.(*/0*+5,)4%5$3*+) *=7*/)*E$4%).,*2&,5(%$#&)*TUMVMEW*)%*=;)*/)*E$4%).,*>)30*=MIIG2T*
!
!
:&*1*2&5,*E)3%7*1*X0,5(*P*1*6O9P*
*
*
RMIY=M1*

E%! ('5! a'1054! &P*+/&,(-'&'>*%! @,*-! /,0-*%! *(-)>0,(-%! 3%! ('-0%! ,05%(,&! -D)0,/%1-*;1%<!!
E%/1*5!&P,27(%+%(-!3%5!/0%+*%05!*+/&,(-54!&%5!565-7+%5!*+/&,(-,*0%5!(P'(-!9%55)!3%!5%!+1&-*/&*%0!
%-! 3%! 5%! /%0@%9-*'((%0<! g'-,++%(-! 9%5! 3%0(*70%5! ,(()%5! ,2%9! &P,//,0*-*'(! 3%! ('12%&&%5!
-%9D('&'>*%5!(1+)0*;1%5!/%0+%--,(-!3P,9;1)0*0!/&15!3%!/0)9*5*'(!%-!3%!9'(@'0-!3,(5!&P)&,?'0,-*'(!
31!/0'a%-!*+/&,(-,*0%!%-!/0'-D)-*;1%<!!

=%! 565-7+%!8(9'3%: ! SI*++%0J*'+%-! E%(-,&V! /0'/'5%! 1(%! )2'&1-*'(! 3%5! /0'9)310%5!
9'(2%(-*'((%&&%5! 3%! 0)D,?*&*-,-*'(! /0'-D)-*;1%! 51/0,B*+/&,(-,*0%4! >0H9%! M! 1(%! -%9D(*;1%!
3.%+/0%*(-%!3%5!2*5!3%!9*9,-0*5,-*'(4!5,(5!1-*&*5,-*'(!3%!-0,(5@%0-5!3.%+/0%*(-%!9&,55*;1%5<!=%!?1-!
)-,(-!3%!/%0+%--0%!&,!-0,(5+*55*'(!3%!&,!/'5*-*'(!*+/&,(-,*0%!3*0%9-%+%(-!2*,!9%--%!2*5!%(9'3)%4!
%-! &,! 9'(@%9-*'(! 3P1(! /*&*%0! ,(,-'+*;1%! @,*5,(-! *(-%02%(*0! &%5! -%9D('&'>*%5!3%! 9'(9%/-*'(!
*(@'0+,-*;1%!%-!3.15*(,>%<!=P'?a%9-*@!3%!9%!-0,2,*&!3%!-D75%!9'(5*5-%0,!M!5,2'*0!5*!9%!565-7+%!,!3%!
0)%&5! ,2,(-,>%5! 3,(5! &.)&,?'0,-*'(! 3.1(%! /0'-D75%! 51/0,B*+/&,(-,*0%! 2*5BMB2*5! 3%5! 565-7+%5!
5-,(3,0354! 3.%(! a1>%0! 5,! /0)9*5*'(! %-! 5,! @*,?*&*-)! M! -0,2%05! &%5! )90*-5! 3%! &,! &*--)0,-10%! %-! 3%5!
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