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d0&;-!2%)!/06D,%3!&(!)0&0'=,%0!&/0!=,;;,%3!0%0'3<#!g*&;,)0!&/0!+26(',=0&0';\!7.178!/2;!

2!62'30!=*(%!;D0+&'(=0&0'!W-X\![/,+/!D0'H('=;!&/0!=02;*'0=0%&!(H!=*(%!=(=0%&2#!$&!

'0;&;! ,%;,)0! 2%! 2,'! +('0! &('(,)26! =23%0&,+! H,06)! &/2&! ,;! 30%0'2&0)! P<! &/'00! 62'30!

;*D0'+(%)*+&,%3! &('(,);! U(%0! P2''06! 2%)! &[(! 0%)O+2D;V! 2''2%30)! [,&/! 2%! 0,3/&OH(6)!

2_,=*&/26!;<==0&'<!2'(*%)!&/0!+26(',=0&0';#!./,;!30%0'2&0;!2!;&'(%3!P0%),%3!D([0'!,%!

2!62'30!J(6*=0![,&/,%!2!6,3/&!2%)!(D0%!;&'*+&*'0\!&/0'0P<!=,%,=,;,%3!=*6&,D60O;+2&&0',%3!

0HH0+&;!2%)!266([,%3!&(!2+/,0J0!0B+0660%&!=*(%!=(=0%&*=!'0;(6*&,(%![,&/!&/'00!62<0';!

(H!/,3/!D'0+,;,(%! &'2+N,%3! +/2=P0';#!./0!=*(%! ;D0+&'(=0&0'! ,;! &/0!(*&0'=(;&!D2'&!(H!

7.178!&/0'0H('0!,&!)0H,%0;!&/0!(J0'266!),=0%;,(%;!(H!&/0!)0&0+&('!U;00!Q,3*'0!-#"V#!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
-!7!d0&!,;!2!%2''([!+(%0!(H!D2'&,+60;!D'()*+0)!P<!&/0!/2)'(%,_2&,(%!(H!&/0!]*2'N!('!36*(%#!



! >!

Q,3*'0! -#"K! !"#$ %!&%'$ (#)#*)+,$ -.)"$ /00$ .)1$ 123(#)#*)+,1$ 0/3#00#(4$ 5+,#+6#,7$ 1#6#,/0$ "28/9$ :.;2,#17$
3/,#0<$6.1.30#7$/,#$.9*02(#($:+,$/$1*/0#$,#:#,#9*#4!
!

7%(&/0'! ,=D('&2%&! D2'&! (H! &/0!7.178!)0&0+&('! ,;! ,&;! &',330'! ;<;&0=#!./0! 145!D'(&(%!

P*%+/0;! [,66! +(66,)0! 2&! 2! H'0]*0%+<! (H! :G! I4_\! ,#0#! 0J0'<! ->%;\! 2%)! 2&! &/0! )0;,3%!

6*=,%(;,&<!(H!"G?:!+=O-!;O"#!g%!2J0'230!2P(*&!-?!,%062;&,+!D'(&(%OD'(&(%!+(66,;,(%;![,66!P0!

D'()*+0)! 2&! 02+/! P*%+/! +'(;;,%3#! ./0'0H('0\! &/0! &',330'! ;<;&0=! %00);! &(! 0HH,+,0%&6<!

'0d0+&!2!62'30!'2&0!(H!P2+N3'(*%)!0J0%&;!2%)!;060+&!&/0!D(&0%&,266<!,%&0'0;&,%3!(%0;![,&/!

/,3/!0HH,+,0%+<#!.(!)026![,&/!&/,;!2=(*%&!(H!)2&2!&/2&!&/0;0!+(66,;,(%;![,66!30%0'2&0!&/0!

7.178! &',330'! W""X! ,;! P2;0)! (%! &/'00! 60J06;! (H! (%6,%0! 0J0%&! ;060+&,(%K! 1"\! 1-! 2%)! &/0!

`J0%&! Q,6&0'#! `2+/! &',330'! 60J06! '0H,%0;! &/0! 0J0%&! ;060+&,(%! )(%0! P<! &/0! D'0J,(*;! 60J06\!

2DD6<,%3!%0[!+',&0',2#!!

,6!6!"4''&(+$1%/"9:9%/;"
!

T0H('0!3(,%3!2%<! H*'&/0'! ,&! ,;!*;0H*6! &(!P',0H6<! ;*==2',;0! &/0! +(('),%2&0! ;<;&0=!2%)!

%(=0%+62&*'0!*;0)!&(!)0;+',P0!&/0!7.178!)0&0+&('!2%)!&/0!D2'&,+60;!0=0'3,%3!H'(=!&/0!

DOD!+(66,;,(%;#!./0!%(=,%26! ,%&0'2+&,(%!D(,%&?!,;!)0H,%0)!2;!&/0!(',3,%!(H!&/0!+(('),%2&0!

;<;&0=\![/,60! &/0!P02=!),'0+&,(%!)0H,%0;! &/0!_O2B,;\!2%)! &/0!BO<!D62%0! ,;! &'2%;J0';0! &(!

&/0!P02=!),'0+&,(%#!./0!D(;,&,J0!BO2B,;!,;!)0H,%0)!2;!D(,%&,%3!H'(=!&/0!,%&0'2+&,(%!D(,%&!

&(!&/0!+0%&'0!(H!&/0!145!',%3!2%)!&/0!D(;,&,J0!<O2B,;!,;!)0H,%0)!2;!D(,%&,%3!*D[2');#!./0!

;,)0O7!(H!&/0!)0&0+&('!,;!)0H,%0)!2;!&/2&![,&/!D(;,&,J0!_!2%)!;,)0O5!,;!&/2&![,&/!%032&,J0!_#!

./0!2_,=*&/26!2%360!$!,;!=02;*'0)!2;!*;*26!2'(*%)!&/0!P02=!2B,;\!2%)!&/0!D(62'!2%360!%!
,;!&/0!2%360!H'(=!&/0!P02=!2B,;#!./0!D;0*)('2D,),&<!,;!)0H,%0)!2;!&!h!O6%!&2%!U%f-V#!./0!
&'2%;J0';0!=(=0%&*=!D.\!&/0!&'2%;J0';0!0%0'3<!`.\!2%)!&/0!=,;;,%3!&'2%;J0';0!0%0'3<!

`.=,;;! 2'0! )0H,%0)! ,%! &/0! BO<! D62%0! *%60;;! ;&2&0)! (&/0'[,;0#! ./0! ),;&2%+0! 'F! ,%! &/0!
D;0*)('2D,),&<O2_,=*&/26!2%360!;D2+0!,;!)0H,%0)!2;!!! ! !!! ! !!!!#!

<"#$$/&"=/%/*%'&"
!

./0! $@! ,;! &/0! +6(;0;&! )0&0+&('! &(! &/0! ,%&0'2+&,(%! D(,%&! ,%! 7.178! 2%)! ,&;! &2;N! ,;! &(!

'0+(%;&'*+&! &'2d0+&(',0;! (H! +/2'30)! D2'&,+60;#! $&;! )0;,3%! D'(J,)0;! /0'=0&,+! 2%)! '(P*;&!

D2&&0'%! '0+(3%,&,(%\! 0B+0660%&!=(=0%&*=! '0;(6*&,(%! 2%)! P(&/! D',=2'<! 2%)! ;0+(%)2'<!

J0'&0B! =02;*'0=0%&;! H('! +/2'30)! &'2+N;! U&/0! 62&0'! P0,%3! %00)0)! &(! ,)0%&,H<! 0#3#! TO

=0;(%;! 2%)! +(%J0'&0)! D/(&(%;V! 2P(J0! 2! 3,J0%! D.! &/'0;/(6)! U%(=,%266<! G#>! e0ZV! 2%)!

[,&/,%! &/0!D;0*)('2D,),&<! '2%30! i&i!j!-#>#! $&! 26;(!D'(J,)0;!060+&'(%! ,)0%&,H,+2&,(%!(J0'!
i&i!j!-#G!2%)!H('!2![,)0!'2%30!(H!0%0'3,0;!UP0&[00%!G#>!e0Z!2%)!">G!e0ZV#!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
?!b(=,%26!$%&0'2+&,(%!A(,%&!U$AVK!)0;,3%!D(;,&,(%!(H!&/0!$A#!F026!('!D/<;,+;!$AK!D(;,&,(%![/0'0!&/0!D2'&,+60;!2+&*266<!
+(66,)0!U26;(!+2660)!D',=2'<!J0'&0BV!



! R!

!
=.;2,#$>4?@$%!&%'$A99#,$B#)#*)+,4$C+8D,.1.9;$)"#$D.E#0$(#)#*)+,7$)"#$'C!$/9($)"#$!F!4!
!

./0! $@! 62<(*&\![/,+/! ,;! ;/([%! ,%! Q,3*'0!?#"\! +(%;,;&;! (H! &/'00!),HH0'0%&! ;*P)0&0+&(';!

P2;0)!(%!),HH0'0%&!&0+/%(6(3,0;K!

• 7! ;,6,+(%! D,B06! )0&0+&('\! '0H0''0)! ;,=D6<! 2;! &/0! A,B06! )0&0+&('\! D'(J,)0;! 30%0'266<!
&/'00! ?O),=0%;,(%26! ;D2+0D(,%&;! D0'! &'2+N! U&[(! =02;*',%3! +(('),%2&0;! D0'! /,&V\!

266([,%3!;D2+0D(,%&!H('=2&,(%#!

• 7! ;,6,+(%! ;&',D! )0&0+&('\! 26;(! N%([%! 2;! 85.\! ;*''(*%);! &/0! D,B06! )0&0+&('! 2%)!
D'(J,)0;!2&!602;&!H(*'!?O),=0%;,(%26!;D2+0D(,%&;\!&/,;!)0&0+&('!3,J0;!(%0!=02;*',%3!

+(('),%2&0!D0'!/,&\!P*&!02+/!=()*60!/2;!&[(!;,)0;![/,+/!+2%!P0!+(=P,%0)!,%!(')0'!

&(!P*,6)!2!;D2+0D(,%&#!

• 7! ;&'2[! &'2+N0'\! +2660)! .F.\! ;*''(*%);! &/0! (&/0'! &[(! ;*P;<;&0=;! 2%)! D'(J,)0;!
2P(*&!?R!;&'2[!/,&;!,%!&/0!D62%0!&'2%;J0';0!&(!&/0!P02=!D,D0#!

766!&/'00!;*P;<;&0=;!2'0!),J,)0)!,%&(!2!P2''06!D2'&!2%)!&[(!0%)O+2D;#!./0!P2''06!D2'&;!

+(%;,;&!(H!;0J0'26!62<0';!(H!;0%;(';![/,6;&!&/0!0%)O+2D;!2'0!+(=D(;0)!(H!2!;0',0;!(H!),;+;!

('![/006;!(H!;0%;(';#!

./0! D,B06! 2%)! ;&',D! )0&0+&(';! 2'0! P2;0)! (%! ;,6,+(%! 2;! 2! )0&0+&,(%! =0),*=#! ./0;0!

)0&0+&(';!D'(J,)0!2!J0'<!3(()!3'2%*62',&<!2%)!J0'<!D'0+,;0!D(;,&,(%!=02;*'0=0%&;!P*&!

&/0<!'0]*,'0!2! 6(&!(H!=2&0',26! ,%!&/0!H('=!(H!;*DD('&!;&'*+&*'0;!2%)!+((6,%3!D,D0;#!./,;!

=2&0',26! /2;! 2! %032&,J0! 0HH0+&! (%! &/0! D0'H('=2%+0! (H! &/0! &'2+N0'#! ./,;![2;! (%0! (H! &/0!

=2,%!'02;(%;!&(!=,%,=,_0!&/0!=2&0',26!*;0)!&(!P*,6)!&/0!(*&0'=(;&!62<0'!(H!&/0!$@\!P0,%3!

&/0!.F.!=2)0!(H!32;OH,660)!;&'2[;#!

I('0(J0'\! &/0;0! ;*P)0&0+&(';! 2'0! ,%;&2660)! ,%! 2! ;(60%(,)! =23%0&\! [/,+/! D'(J,)0;! 2!

=23%0&,+! H,06)! (H! -! .\! =2N,%3! D(;;,P60! &(! =02;*'0! &/0! =(=0%&*=! (H! &/0! +/2'30)!

D2'&,+60;\! P<!=02;*',%3! &/0! +*'J2&*'0! (H! &/0! &'2+N;! ,%! &/0! $@#! Q,3*'0!?#-! ;/([;! 2! D62%!

J,0[!(H!2!]*2'&0'O;0+&,(%!(H! &/0!7.178!$@![/0'0!&/0!0B2+&!D(;,&,(%!2%)!),=0%;,(%;!(H!

02+/!P2''06!62<0'!2%)!),;+;!(H!02+/!;*P)0&0+&('!2'0!62P0660)#!76;(!&/0!;(60%(,)!2%)!&/0!$@!

;0'J,+0;!2%)!D2&+/OD2%06;!2'0!;/([%!,%!&/2&!H,3*'0#!I('0(J0'\!&/0!$@!,;!+(%&2,%0)![,&/,%!

2! +<6,%)',+26! 0%J06(D0!(H! 60%3&/!±! ?>"-!==!2%)!'2),*;!"">G!==\![,&/,%! &/0! ;(60%(,)!
[/,+/!+2%!26;(!P0!;00%!,%!&/0!H,3*'0#!

!



! Y!

!
Q,3*'0!?#-K!G0/9$6.#-$+:$/$H2/,)#,I1#*).+9$+:$)"#$%!&%'$AB$1"+-.9;$)"#$#E/*)$D+1.).+9$+:$#/*"$D/,)$+:$#/*"$

123(#)#*)+,$/1$-#00$/1$)"#.,$#96#0+D#17$D/)*"ID/9#017$1#,6.*#1$/9($)"#$1+0#9+.(4!
!

Q,%266<\! H,3*'0;!?#?! 2%)!?#:! ;/([!%(=,%26! D(;,&,(%;!(H! 02+/!P2''06! 62<0'! 2%)! 0%)O+2D!

),;+! ,%! &/0! '2),26! 2%)! &'2%;J0';0! D62%0\! '0;D0+&,J06<#! ./0! N%([60)30! (H! &/0;0! %(=,%26!

D(;,&,(%;! ,;! J0'<! ,=D('&2%&\! 2;! &/0;0! 2'0! &/0! ;&2'&,%3! D(;,&,(%;! H('! &/0! &'2+NOP2;0)!

26,3%=0%&!263(',&/=;#!

!

!!
!

Q,3*'0!?#?K!B,/-.9;$1"+-.9;$)"#$D+1.).+9$+:$)"#$3/,,#0$(#)#*)+,1$/9($1),2*)2,/0$#0#8#9)14!
!



! C!

!
Q,3*'0! ?#:K! B,/-.9;$ 1"+-.9;$ )"#$ D+1.).+9$ +:$ )"#$ 3/,,#0$ /9($ #9(I*/D$ 1),2*)2,/0$ #0#8#9)14$ !,/*J1$ -.00$

),/6#,1#$(.::#,#9)$(#)#*)+,$0/<#,1$(#D#9(.9;$+9$)"#.,$D1#2(+,/D.(.)<4!
!

<6!"-./"9+5+*'$">+?/5"(/%/*%'&"
!

./0!A,B06!)0&0+&('!W""X! ,;!)0;,3%0)!J0'<!+6(;0!&(!&/0!+(66,;,(%!D(,%&! &(!D'(J,)0!2!/,3/!

&'2+N,%3! D'0+,;,(%! 2%)! &(! H,%)! '062&,J06<! 6(%3O6,J0)! D2'&,+60;! ;*+/! 2;! PO]*2'N;! 2%)! (O
60D&(%;#!./0!A,B06!;*P)0&0+&('!,;!P2;0)!(%!;,6,+(%!D,B06!&0+/%(6(3<!2%)!,&!,;!2''2%30)!,%!

&/'00! +<6,%)',+26! P2''06;! 2%)! &/'00! ),;+;! (%! 02+/! ;,)0! (H! &/0! +0%&'26! P2''06! [,&/! 2!

+(J0'230!(H! i&i!j!-#>!2;!Q,3*'0;!?#?!2%)!?#:!;/([#!`2+/!(H! &/0;0!;&'*+&*'0;!+(%;,;&;!(%!
"Y::! ,)0%&,+26! D,B06! =()*60;#! T2''06! =()*60;! 2'0! 2''2%30)! 26(%3! ;&2J0;! [/,+/! 2'0!

+2'P(%OH,P'0! ;&'*+&*'0;! U"?!=()*60;! D0'! ;&2J0V#! ./0;0! ;&2J0;! 2'0! 6<,%3! D2'26606! &(! &/0!

P02=!2B,;!P*&!&/0<!2'0!,%+6,%0)!P<!2%!2_,=*&/26!2%360!(H!-G(!2'(*%)!&/0!6(%3!2B,;\![/,+/!

=02%;!&/2&! &/0!;*D0'D(;,&,(%!(H! &[(!=()*60;! ,%!02+/! 62<0'! ,;!2P(*&!-GG!µ=!2;!+2%!P0!
;00%!,%!H,3*'0!?#>#!I('0(J0'\!;&2J0;!2'0!3'(*D0)!,%!/26HO;/066;!2%)!&/0%!&/0;0!;&'*+&*'0;!

H('=! &/0! P2''06! 62<0';#! Q,%266<\! 02+/! 0%)O+2D! ),;+! +(%&2,%;! -:! =()*60;! U),J,)0)! ,%! C!

;0+&(';V! D0'! ;,)0! 2;! ;/([%! (%! H,3*'0! ?#R#! .2P60! ?#"! 3,J0;! &/0! P2''06! 62<0';! 2%)! ),;+;!

D(;,&,(%;!&(30&/0'![,&/!&/0!%*=P0'!(H!=()*60;!D0'!;&'*+&*'0#!

!

!
Q,3*'0!?#>K!'*"#8/).*$),/916#,1#$6.#-$+:$)"#$G.E#0$(#)#*)+,$-"#,#$.)1$0/<#,1$*/9$3#$+31#,6#($/1$-#00$/1$)"#$

8+(20#$).0)14!
!



! E!

!
Q,3*'0!?#RK!G"+)+;,/D"$+:$/$D.E#0$#9(I*/D$(.1*4!
!

!
.2P60!?#"K!'288/,<$)/30#$+:$)"#$G.E#0$(#)#*)+,$:+,$#/*"$+:$)"#$3/,,#0$0/<#,1$/9($#9(I*/D$(.1*14!
!

./0!D,B06!060=0%&;!;,_0!,;!>G!!!:GG!µ=-#!./0!,%&',%;,+!'0;(6*&,(%!(H!&/0!D,B06!=()*60;!,;!

"G!µ=!,%!&/0!'$! !U=()*60!6(+26!BV!),'0+&,(%!2%)!"">!µ=!,%!&/0!=()*60!6(+26!<!),'0+&,(%!
U&/0!6(+26!<!),'0+&,(%!,;!D2'26606!&(!&/0!145!P02=OD,D0!H('!P2''06!=()*60;!2%)!'2),26!H('!

0%)O+2D!(%0;V![,&/!2!),'0+&!-@!'02)(*&#!./,;!;<;&0=!,;!)0;,3%0)!&(!D'(J,)0!2!J0'<!/,3/!

3'2%*62',&<![,&/!CG#:!=,66,(%!+/2%%06;#!

<6,"-./"9+5+*'$";+*&'9%&+@"(/%/*%'&"
!

./0! ;,6,+(%!=,+'(;&',D! )0&0+&('! W""X\! 26;(! '0H0''0)! 2;! 80=,5(%)*+&('! .'2+N0'! U85.V\!

;*''(*%);!&/0!D,B06!)0&0+&('!2%)!,&!*;0;!26;(!;,6,+(%!D62%2'!;0%;(';#!

./0!)0&0+&('!+(%;,;&;!(%!H(*'!+<6,%)',+26! 62<0';!,%!&/0!P2''06!'03,(%!2%)!%,%0!0%)O+2D!

),;+;!(%!02+/!;,)0#!./0!P2''06!62<0';!2%)!),;+;!),;&2%+0;!2'0!;/([%!,%!H,3*'0;!?#?!2%)!?#:!

[/,6;&!&/0!0B2+&!%*=P0';!2'0!6,;&0)!,%!&2P60!?#-#!./0!85.!/2;!:GCC!=()*60;!,%!&(&26#!./0!

P2''06!=()*60;!2'0!=(*%&0)!,%!;&2J0;!2%)!&/0%!&/0;0!;&'*+&*'0;!2'0!=(*%&0)![,&/!2!&,6&!

2%360! (H! ""(! ,%! &/0! P2''06! 62<0';\! [/,+/! &'2%;62&0;! ,%! 2%! (J0'62D! (H! :! ==! P0&[00%!

=()*60;#!./0!30(=0&'<!+(%H,3*'2&,(%!(H!&/0!0%)O+2D;!,;!]*,&0!+(=D60B!2;!02+/!),;+!/2;!2!

),HH0'0%&!%*=P0'!2%)!&<D0!(H!85.!0%)O+2D!=()*60;!2;!+2%!P0!'02)!,%!&2P60!?#?#!

!

!
.2P60!?#-K!'288/,<$+:$)"#$'C!$K/,,#0$1D#*.:.*/).+914!



! "G!

!

7!85.!=()*60!+(%;,;&;!(%!&[(!;,6,+(%!;0%;,&,J0!;0%;(';![/,+/!2'0!P2;0)!(%!;&',D;!&/2&!

3,J0!"O),=0%;,(%26!D(;,&,(%!=02;*'0=0%&;#!T(&/!85.!=()*60!;,)0;!2'0!36*0)! &(30&/0'!

P2+NO&(OP2+N!2&!2!:G!='2)!;&0'0(!2%360#!$%!&/0!P2''06\!&/0!=()*60!;,)0!D2'26606!&(!P02=!

D,D0!,;!+2660)!'$!;,)0!2%)!&/0!(&/0'!;,)0!,;!N%([%!2;!&/0!;&0'0(!;,)0#!
./0!85.!/2;!2!;,%360!=()*60!&(D(6(3<!)0;,3%!H('!&/0!P2''06!'03,(%![,&/!2!'0+&2%3*62'!

=()*60! &<D0! 2%)! &/'00! &(D(6(3,0;! H('! &/0! 0%)O+2D;!/2J,%3! &'2D0_(,)26! ;/2D0;\! %2=06<!

+2)#,\!8.((0#!2%)!.99#,!2++('),%3!&(!&/0,'!D(;,&,(%!,%!&/0!0%)O+2D![/006;#!./0!;&',D!D,&+/!
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A(;,&,(%!2%)!.,6&!2%360;!J;#!1*=,T6(+N\!&/0!$@!76,3%=0%&!e'(*D!+(%;,)0'0)!,&![(*6)!P0!

J0'<!*;0H*6!&(!+'02&0!,&;!([%!D6(&;!3,J0%!&/2&!&/0;0!D2'2=0&0';!2'0!*;0)!2;!+(%;&'2,%&;!

H('!&/0!26,3%=0%&!U,#0#!&/0;0!D2'2=0&0';!2'0!2%!,=D('&2%&!D2'&!(H!&/0!,%D*&!*;0)!H('!&/0!

26,3%=0%&V#!./,;!,;!2![2<!(H!=(%,&(',%3!(*'!,%D*&!2%)!&0;&,%3!,H!,&!,;!+(''0+&#!

Q,3*'0!>#"!;/([;!&/0!2J0'230!(H!&/0!P02=!;D(&!D(;,&,(%!+(('),%2&0;!,%!H*%+&,(%!(H!&/0!

6*=,%(;,&<!P6(+N!H('!'*%!"CGR?R#!7%)!Q,3*'0!>#-!;/([;!(%!&/0!&(D!&/0!.,6&!k!U[/,+/! ,;!

&/0!2%360!(H!&/0!T8![,&/!'0;D0+&!&(!&/0!k!2B,;!(H!&/0!36(P26!+(('),%2&0!;<;&0=V!,%!H*%+&,(%!

(H!&/0!6*=,%(;,&<!P6(+N!H('!&/0!;2=0!'*%#!7%)!2&!&/0!P(&&(=\!&/0!;2=0![,&/!&/0!.,6&!l#!

!



! ?R!

!
Q,3*'0!>#"K!%6#,/;#$+:$)"#$3#/8$1D+)$D+1.).+9$6#,121$&28.K0+*J$:+,$,29$?SRc>c4$V9$)"#$)+D$-#$*/9$1##$

)"#$E$*++,(.9/)#7$.9$)"#$8.((0#$)"#$<$/9($/)$)"#$3+))+8$)"#$U4!
!

!
Q,3*'0!>#-K!!.0)$/9;0#1$614$&28.K0+*J$:+,$,29$?SRc>c4$V9$)"#$)+D$-#$"/6#$)"#$!.0)$d$/9($/)$)"#$3+))+8$)"#$

!.0)$e4!
!

Q,3*'0;!>#?! 2%)!>#:! ;/([! &/0!D6(&;! '0D'0;0%&,%3! &/0! ;2=0!]*2%&,&,0;! &/2%!Q,3*'0!>#"!

2%)! >#-! P*&! &2N0%! H'(=! &/0! T02=8D(&! [0P! 2DD6,+2&,(%#!L0! +2%! ;00! &/2&! P(&/! ;0&;! (H!



! ?Y!

/,;&(3'2=;!2'0!,%!23'00=0%&\!;(!&/,;!,;!2!&0;&!&/2&!&/0!%0[!$@!76,3%=0%&!I(%,&(',%3!D6(&;!

2'0! H,%0#! U$&! /2;! &(! P0! +(%;,)0'0)! &/2&! &/0! ;+260;! 2'0! ),HH0'0%&! ,%! &/0! ),HH0'0%&! ;0&;! (H!

/,;&(3'2=;#! ./,;! ,;! )*0! &(! &/0! '02;(%! &/2&\! H'(=! &/0! 76,3%=0%&! D(,%&! (H! J,0[\! ,&! [2;!

P0&&0'!&(!/2J0'!2!30%0',+!;+260!&(!/2J0!,%+6*)0)!&/0!J2',2&,(%;!P0&[00%!),HH0'0%&!'*%;V#!

!

!
Q,3*'0! >#?K! K#/8$ 1D+)$ D+1.).+9$ *++,(.9/)#1$ .9$ :29*).+9$ +:$ )"#$ &28.9+1.)<$K0+*J$ :+,$ ,29$ ?SRc>c$ )/J#9$

:,+8$)"#$K#/8'D+)$-#3$D/;#4$!"#$E$*++,(.9/)#$ .1$ .9$)"#$ 0#:)$D/,)7$ )"#$<$*++,(.9/)#$ .9$)"#$8.((0#$/9($)"#$U$
*++,(.9/)#$.9$)"#$,.;")$D/,)$+:$)"#$:.;2,#4$
!

!
Q,3*'0!>#:K!!.0)$/9;0#1$614$&28.K0+*J$:+,$,29$?SRc>c$)/J#9$:,+8$)"#$K#/8'D+)$-#3$D/;#4$V9$)"#$0#:)$1.(#$

-#$"/6#$)"#$!.0)$d$/9($+9$)"#$,.;")$1.(#$)"#$!.0)$e4!
!

7%(&/0'! &/,%3! &/2&! ,;! J0'<! *;0H*6! &(! '0D'0;0%&! ,;! &/0! P02=! ;D(&! D(;,&,(%! +(('),%2&0;!

232,%;&!(%0!2%(&/0'\!&/,;![2<!,&!,;!J0'<!02;<!&(!;00!&/0!;/2D0!(H!&/0!P02=!;D(&!,%!2!'*%!,H!

&/0!&[(!+(('),%2&0;!2'0!)'2[%![,&/!&/0!;2=0!;+260#!

Q,3*'0!>#>!;/([;!&/0!k!+(('),%2&0!(H!&/0!T8!,%!H*%+&,(%!(H!&/0!q!+(('),%2&0!(H!&/0!T8\!

Q,3*'0!>#R!;/([;!l!J;!q!2%)!Q,3*'0!>#Y!;/([;!l!J;!k#!766!(H!&/0=!/2J0!P00%!D6(&&0)!H('!

&/0!0%&,'0!'*%!"CGR?R#!

!



! ?C!

!
Q,3*'0!>#>K!K#/8$1D+)$*++,(.9/)#$E$.9$:29*).+9$+:$*++,(.9/)#$U$:+,$,29$?SRc>c4$
!

!
Q,3*'0!>#RK!K#/8$1D+)$*++,(.9/)#$<$.9$:29*).+9$+:$*++,(.9/)#$U$:+,$,29$?SRc>c4!
!



! ?E!

!
Q,3*'0!>#YK!K#/8$1D+)$*++,(.9/)#$<$.9$:29*).+9$+:$*++,(.9/)#$U$:+,$,29$?SRc>c4!
!

./0!(&/0'!%0[!D6(&;! ,%! &/0!D2+N230;!2'0! &/0!2J0'230!(H!P,2;0)!2%)!*%P,2;0)!k!2%)!l!

'0;,)*26;! ,%! H*%+&,(%! (H! &/0!I()*60! A/,! $)0%&,H,0'Y!(H! &/0! A,B06! 0%)O+2D;! H('! 02+/! ),;+!

;0D2'2&06<#!A'0J,(*;!&(!&/0;0!,=D'(J0=0%&;!,%!&/0!D2+N230!(%0!+(*6)!(%6<!2++0;;!&/0;0!

D6(&;![,&/! &/0! &/'00!),;+;! &(30&/0'#!42J,%3! 2! ),HH0'0%&! /,;&(3'2=! H('! 02+/!),;+![,66! P0!

J0'<! *;0H*6! &(! ;&*)<! &/0=! [,&/! =('0! )0&2,6! 2%)! &(! =(%,&('! &/0! =(J0=0%&;! (H! &/0!

),HH0'0%&!),;+;!=('0!+(%;,;&0%&6<#!

Q,3*'0!>#C!;/([;!&/0!/,;&(3'2=!(H!&/0!k!'0;,)*26!,%!H*%+&,(%!(H!2!=(),H,0)!I()*60!A/,!

$)0%&,H,0'![,&/!&/0!&/'00!),;N;!(H!&/0!D,B06!0%)O+2D!7!,%!&/0!;2=0!D6(&#!./,;!D,+&*'0!/2;!

P00%!&2N0%!H'(=!&/0!@2&2!v*26,&<!I(%,&(',%3!U@vIV![0P!D230#!

! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Y!./0!I()*60!A/,!$)0%&,H,0'!,;!2!%*=P0'!&/2&!,;!2;;,3%0)!&(!02+/!=()*60!(H!&/0!A,B06!0%)O+2D!),;+;!,%!H*%+&,(%!(H!,&;!$!

D(;,&,(%#!



! :G!

!

!
!

!

!

Q,3*'0! >#CK! %6#,/;#$ d$ 293./1#($ ,#1.(2/0$ 614$ O5+(.:.#(P$ 5+(20#$ G".$ A(#9).:.#,$ +:$ )"#$ G.E#0$ [9(I*/D$ %#!
'*,##9$1"+)$)/J#9$:,+8$)"#$Bf5$-#3$D/;#4!$!
!

./0! ,=D'(J0=0%&! ,%! &/0!N,%)!(H!D6(&! &/2&![0!;00! ,%!Q,3*'0!>#C! ,;\! 2;! ,&!/2;!P00%!;2,)!

P0H('0\!&/2&!%([!&/0'0!,;!(%0!/,;&(3'2=!H('!02+/!),;N!(H!&/0!A,B06!0%)O+2D;#!Q,3*'0;!H'(=!

>#E!*%&,6!>#"R!;/([!&/0!P,2;0)!2%)!*%P,2;0)!B!2%)!<!'0;,)*26;!,%!H*%+&,(%!(H!&/0!I()*60!

A/,! $)0%&,H,0'! H('!02+/!),;N!;0D2'2&06<! H('!A,B06!0%)O+2D;!7!2%)!5#!./0;0!'0;,)*26!D6(&;!

/2J0!P00%!+26+*62&0)![,&/!266!&/0!)2&2!(H!&/0!'*%;!"CGR":\!"CGR?R\!"CGRR:!2%)!"CGY"G#!

7%)! &/0<! /2J0! P00%! +26+*62&0)![,&/! &[(! ),HH0'0%&! ;0&;! (H! +(%;&2%&;\! &/0! '0)! 6,%0;! U('!

)(&;V! +(''0;D(%)! &(! &/0! +(%;&2%&;! &2330)! 2;! $%@0&76,3%w5(66,;,(%wY.w-G""wG?\! [/,+/!

[2;!&/0!H,';&!;0&!(H!26,3%=0%&!+(%;&2%&;!+26+*62&0)![,&/!-G""!)2&2#!./0<![0'0!+26+*62&0)!

[,&/!&/0!)2&2!+(660+&0)!*%&,6!I2'+/!-G""#!./0!;0+(%)!;0&!,;!=2'N0)![,&/!&/0!P62+N!6,%0;!

U('!)(&;V!2%)!+(''0;D(%)!&(!&/0!(%0;!&2330)!2;!$%@0&76,3%w5(66,;,(%wY.w-G""wG>\![/,+/!

[0'0!+26+*62&0)![,&/!)2&2!+(660+&0)!*%&,6!I2<!-G""#!

!

!!! !
!!!!!!!!!!!!!!!!!!!!!!!!!!!O/P$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$O3P$
$

Run 180636, 1/physics_MinBias
Navigation: Run= 180636  Stream= physics_MinBias  Pass= 1  LB Change= Entire Run  Go  
or jump to run Jump to Run  Display side-by-side with Run(-processing)= 180224  Show side-by-side

Overall Status:   Red
CaloMonitoring:   Yellow
CentralTrigger:   Green
Global:   Green
HLT:   Red
InnerDetector:   Red

Global:   Red
IDAlignment:   Red

ExtendedTracks_Jet_MinBias_Trigger:   
ExtendedTracks_NoTriggerSelection:   

GenericTracks:   Green
GenericTracks_Detail:   Green
HitEfficiencies:   Yellow
HitEfficiencies_Detail:   Green
Residuals:   Green
Residuals_Detail:   Yellow

SivsTRT_Detail:   Red
IDAlignment_Perf:   Red

Jpsi-->mumu:   Red
Kshort-->pipi:   Green
Upsilon-->mumu:   Green
W-->enu:   Yellow
Z-->ee:   Yellow
Z-->mumu:   Green

Pixel:   Yellow
SCT:   Yellow
TRT:   Green

JetTagging:   Red
Jets:   Undefined
L1Calo:   Green
L1Interfaces:   Green
LAr:   Red
MissingEt:   Red
MuonCombined:   Green
MuonDetectors:   Yellow
MuonPhysics:   Red
MuonSegments:   Green
MuonTracks:   Undefined
Tau:   Red
TileCal:   Red
egamma:   Red

[Up]

InnerDetector/IDAlignment/ExtendedTracks_NoTriggerSelection/Residuals_Detail/pix_eca_xresvsmodphi

 
Location in ROOT file:
IDAlignMon/ExtendedTracks_NoTriggerSelection/Residuals/pix_eca_xresvsmodphi

Assessment Details:
 

Name: pix_eca_xresvsmodphi
Status: Yellow

Algorithm: BinContentComp
Num. of Entries: 138.0

 

Configuration Parameters:
 

MaxDiffAbs: 0.003
NSigma: 5.0

Value: 0.0
 

NBins
XXXXXXXI XXXXXXXI XXXXXXX

1.0 1000.0

 

Results:
 

NBins: 52.0

Last Update: 2011-05-04 01:22 CEST

!"#$%& !"#$%& !"#$%& 



! :"!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !
! ! ! ! ! !!!O*P!
Q,3*'0!>#EK!%6#,/;#($"#$%&'()*+$,#1.(2/01$614$5+(20#$G".$A(#9).:.#,$+:$G.E#0$(#),-&.*/$-"#,#$O/P$.1$(.1J$

R7$O3P$.1$(.1J$?$/9($O*P$.1$(.1J$M4!
!

!

!!! !
!! ! ! O/P$ $ $ $ $ $ $ O3P$
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !
! ! ! ! ! ! !!!!!!!!O*P!

Q,3*'0!>#"GK!%6#,/;#($"#$%&'()*0$,#1.(2/01$614$5+(20#$G".$A(#9).:.#,$+:$G.E#0$(#),-&.*/$-"#,#$O/P$.1$(.1J$
R7$O3P$.1$(.1J$?$/9($O*P$.1$(.1J$M4!
!

!



! :-!

! !
! ! ! O/P$ $ $ $ $ $ $ O3P!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !
! ! ! ! ! ! !!!!!O*P!
Q,3*'0!>#""K!%6#,/;#($"#$%&'()*+$,#1.(2/01$614$5+(20#$G".$A(#9).:.#,$+:$G.E#0$(#),-&.*1$-"#,#$O/P$.1$(.1J$

R7$O3P$.1$(.1J$?$/9($O*P$.1$(.1J$M4!
!

!

! !
! ! ! O/P! ! ! ! ! ! !!!!!!!O3P!

!



! :?!

!
! ! ! O*P!

Q,3*'0!>#"-K!%6#,/;#($"#$%&'()*0$,#1.(2/01$614$5+(20#$G".$A(#9).:.#,$+:$G.E#0$(#),-&.*1$-"#,#$O/P$.1$(.1J$
R7$O3P$.1$(.1J$?$/9($O*P$.1$(.1J$M4!
!

!

! !
! ! O/P$ $ $ $ $ $ $ O3P!
!

!
! ! ! O*P!

Q,3*'0!>#"?K!%6#,/;#($$%&'()*+$,#1.(2/01$614$5+(20#$G".$A(#9).:.#,$+:$G.E#0$(#),-&.*/$-"#,#$O/P$.1$(.1J$R7$
O3P$.1$(.1J$?$/9($O*P$.1$(.1J$M4!
!

!



! ::!

! !
! ! O/P! ! ! ! ! ! ! O3P!
!

!
! ! ! O*P!

Q,3*'0!>#":K!%6#,/;#($$%&'()*0$,#1.(2/01$614$5+(20#$G".$A(#9).:.#,$+:$G.E#0$(#),-&.*/$-"#,#$O/P$.1$(.1J$R7$
O3P$.1$(.1J$?$/9($O*P$.1$(.1J$M4!
!

!

! !
! ! O/P$ $ $ $ $ $ $ O3P!
$



! :>!

!
! ! ! O*P!

Q,3*'0!>#">K!%6#,/;#($$%&'()*+$,#1.(2/01$614$5+(20#$G".$A(#9).:.#,$+:$G.E#0$(#),-&.*1$-"#,#$O/P$.1$(.1J$R7$
O3P$.1$(.1J$?$/9($O*P$.1$(.1J$M4!
!

!

! !
! ! O/P$ $ $ $ $ $ $ O3P!
!

!
! ! ! O*P!

Q,3*'0!>#"RK!%6#,/;#($$%&'()*0$,#1.(2/01$614$5+(20#$G".$A(#9).:.#,$+:$G.E#0$(#),-&.*1$-"#,#$O/P$.1$(.1J$R7$
O3P$.1$(.1J$?$/9($O*P$.1$(.1J$M4!
!



! :R!

Q'(=!266!&/0;0!D'0J,(*;!/,;&(3'2=;!,&!,;!0J,)0%&!&/2&!&/0!26,3%=0%&!(H!&/0!$@!/2;!P00%!

,=D'(J0)! [,&/! &/0! %0[0;&! +(%;&2%&;! U,#0#! &/0! (%0;! &/2&! 3,J0! &/0! P62+N! 6,%0;! ('! )(&;V#!

./2&c;! (%0! (H! &/0! '02;(%;! [/<! &/0;0! %0[! D6(&;! 2'0! ,=D('&2%&\! P0+2*;0! (%0! +2%!

,==0),2&06<!;00!,H!&/0!26,3%=0%&!,;![('N,%3!D'(D0'6<!('!%(&#!!

./0!2J0'230!S%P,2;0)!k!2%)!l!F0;,)*26;!J;!&/0!I()*60!A/,!$)0%&,H,0'!(H!&/0!A,B06!0%)O

+2D;! H('! 02+/! ),;+! ;0D2'2&06<! /2J0! P00%! 2))0)! &(! &/0!7.178!@2&2!v*26,&<!I(%,&(',%3!

U@vIV![0P!D230#!./0!@vI!,;!2%!,=D('&2%&!2%)!,%&03'26!D2'&!(H!&/0!)2&2!&2N,%3!D'(+0;;!

(H! 4`A! `BD0',=0%&;#! L/0%! @vI! (++*';! ,%! &/0! (%6,%0! 0%J,'(%=0%&\! ,&! D'(J,)0;! &/0!

;/,H&0'![,&/!+*''0%&!'*%!,%H('=2&,(%!&/2&!+2%!P0!*;0)!&(!)0&0+&!D'(P60=;!02'6<!(%#!76;(\!

)*',%3! &/0! (HH6,%0! '0+(%;&'*+&,(%\! =('0! +(=D60B! 2%26<;,;! (H! D/<;,+;! ]*2%&,&,0;! ,;!

D0'H('=0)!P<!@vI\!2%)!&/0!'0;*6&;!2'0!*;0)!&(!2;;0;;!&/0!]*26,&<!(H!&/0!'0+(%;&'*+&0)!

)2&2#!./0!@vI![0P!D230!/2;!P00%!(H!3'02&!/06D!,%!D'(J,),%3!]*,+N!H00)P2+N\!&(!266!&/0!

;*P;<;&0=;!,%!30%0'26\!2P(*&!&/0!H*%+&,(%,%3!2%)!D0'H('=2%+0!(H!&/0!),HH0'0%&!D2'&;!(H!

7.178! P<! D'(J,),%3! 2! +(%H,3*'2P60! 02;<! 2%)! H2;&! J,;*26,_2&,(%! (H! 266! &/0! '060J2%&!

,%H('=2&,(%#!

8D0+,H,+266<! H('! &/0! $@!26,3%=0%&\! ,&! ,;! &/0!;/,H&0';!)*&<! &(!+/0+N!266! &/0!'060J2%&!@vI!

[0P!D230!/,;&(3'2=;\![/,+/!,%+6*)0!&/(;0!*%P,2;0)!'0;,)*26;!%0[!(%0;\!&(!]*,+N6<!H,%)!

2%<!D(;;,P60!D'(P60=#!./0'0H('0\![0!+2%!+(%+6*)0!&/2&!&/0;0!%0[!/,;&(3'2=;!2'0!2!J0'<!

,=D('&2%&! 2%)! *;0H*6! &((6! H('! &/0! $@! 26,3%=0%&!=(%,&(',%3! &/2&! [,66! =2N0! 02;,0'! 2%)!

H2;&0'!&(!&'2+0!2%<!D(;;,P60!D'(P60=#!

P"4'$*5)9+'$9"
!

./0!7.178!$%%0'!@0&0+&('!&'2+N,%3!;<;&0=![2;!26,3%0)!*;,%3!-G"G!145!D'(&(%OD'(&(%!

+(66,;,(%!)2&2!2&!2!+0%&'0!(H!=2;;!0%0'3<!(H!Y!.0Z\!2;![066!2;!+(;=,+O'2<!&'2+N;!'0+(')0)!

P0&[00%! 145! +(66,;,(%;#! ./0! 26,3%=0%&! 2DD'(2+/!*;0)! ,;! 2! &'2+NOP2;0)! 263(',&/=! &/2&!

=,%,=,_0;! 2! *-! P2;0)! (%! &'2+NO/,&! '0;,)*26;#! @,HH0'0%&! 26,3%=0%&! 60J06;! [0'0! )0H,%0)!
+(''0;D(%),%3! &(! &/0! )0&0+&('! 2;;0=P6<! ;&'*+&*'0;#! ./0! &'2+N! ;&2&,;&,+;! [0'0! 62'30!

0%(*3/!&/2&!,%),J,)*26!)0&0+&('!060=0%&;![0'0!26,3%0)K!D,B06!2%)!85.!=()*60;!2%)!.F.!

[,'0;#!I('0(J0'\!&/0!D,B06!P2''06!=()*60!),;&('&,(%;![0'0!26;(!*;0)#!

./0!*;0!(H! &/0!Y!.0Z!+(66,;,(%!)2&2!266([0)!&/0!;060+&,(%!(H!2! 62'30!;2=D60!(H!/,3/!D.!

&'2+N;\!=,%,=,_,%3!&/0!=2&0',26!0HH0+&;!,%!&/0!&'2+N,%3!2%)!=2B,=,_,%3!&/0!;0%;,&,J,&<!&(!

&/0!26,3%=0%&!0HH0+&;#!

./0!'0;*6&;!;/([!2! 62'30! ,=D'(J0=0%&!(H! &/0!26,3%=0%&!D'0+,;,(%![/0%!+(=D2'0)!&(!

&/0! D'0J,(*;! 26,3%=0%&! UP2;0)! (%! EGG! e0Z! +(66,;,(%! )2&2V#! ./0! ,=D'(J0=0%&;! 2'0!

0J,)0%&! 26;(! ,%! &/0! =2D;! (H! &/0! '0;,)*26! =02%;\! [/,+/! 2H&0'! &/0! 26,3%=0%&! 0B/,P,&! 2!

;,3%,H,+2%&! '0)*+&,(%! (H! &/0! ,%&0'%26! ;&'*+&*'0! (H! &/0! )0&0+&('! +(=D(%0%&;! U;,6,+(%!

=()*60;!2%)!.F.![,'0;V#!

./0!/,3/0'!;&2&,;&,+;!(H!&/0!-G""!)2&2!/2J0!0%2P60)!2!'*%OP<O'*%!26,3%=0%&\!602),%3!&(!

2! =(%,&(',%3! (H! &/0! )0&0+&('! =(J0=0%&;! 2;! 2! H*%+&,(%! (H! &,=0\! =2N,%3! J,;,P60! &/0!

+(''062&,(%!P0&[00%!&/0!)0&0+&('!;&2P,6,&<!2%)!&/0!(D0'2&,(%!+(%),&,(%;#!

$=D('&2%&!,=D'(J0=0%&;!/2J0!26;(!P00%!=2)0!,%!&/0!H,3/&!232,%;&![02N!=()0;\!*;,%3!

0B&0'%26!+(%;&'2,%&;!;*+/!2;!,%J2',2%&!=2;;0;!(H![066!N%([%!'0;(%2%&!)0+2<;!('!&/0!`fD!

(H!060+&'(%;#!

766! &/0! '0;*6&;!(H! &/0! 26,3%=0%&!D'(+0)*'0!/2J0!P00%!J26,)2&0)![,&/!),HH0'0%&! ;0&;!(H!

)2&2!&/2%!&/0!(%0;!*;0)!&(!(P&2,%!&/0!26,3%=0%&!+(%;&2%&;#!

b0[! /,;&(3'2=;! '062&0)! [,&/! &/0! T8! D2'2=0&0';! U*;0)! 2;! +(%;&'2,%&;! H('! &/0!

26,3%=0%&V!/2J0!P00%!2))0)!&(!&/0!$@!=(%,&(',%3!;(H&[2'0!D2+N230;![,&/!&/0!D*'D(;0!(H!

/2J,%3!&/0!,%D*&!H('!&/0!26,3%=0%&!+(=D60&06<!=(%,&('0)#!



! :Y!

76;(! '0;,)*26! /,;&(3'2=;! H('! &/0! A,B06! 0%)O+2D;! ),;+;! /2J0! P00%! 2))0)! &(! &/0!

=(%,&(',%3! D2+N230;! 2%)! H*'&/0'=('0! &(! &/0! 7.178! @vI![0P! D230#! ./0;0! D6(&;! 2'0!

*;0H*6!H('!&/0!(%6,%0!=(%,&(',%3!2;![066!2;!H('!J26,)2&,(%!(H!&/0!)2&2#!

./0!H*&*'0!D62%;!(H!&/0!76,3%=0%&!e'(*D!2'0K!

O N00D!H,3/&,%3!232,%;&!&/0!;<;&0=2&,+!0''(';\!;*+/!2;!&/0![02N!=()0;!U2!D*P6,+2&,(%!
2P(*&!&/,;!&(D,+!,;!0BD0+&0)!&(!P0!'02)<!,%!&/0!%0B&!H0[!=(%&/;V\!

O D0'H('=!=('0!;&*),0;!(H!&/0!)0&0+&('!=(J0=0%&;!2%)!
O 2+/,0J0!2!P0&&0'!)0;+',D&,(%!(H!&/0!=()*60;c!,%&0'%26!),;&('&,(%;#!
./0!$@!76,3%=0%&!D62<;!2%!,=D('&2%&!'(60!,%!&/0!7.178!D/<;,+;!D'(3'2=!2%)\!26&/(*3/!

P0,%3!J0'<!+/2660%3,%3\!2H&0'!;0J0'26!<02';!(H!/2')![('N\!,&!+*''0%&6<![('N;!J0'<![066#!

! !



! :C!

A/C/&/$*/9"
W"X 1#!`J2%;!2%)!A#!T'<2%&\!145!I2+/,%0\!s#!$%;&'*=#!?!U-GGEV!8GCGG"#!

!

W-X !7.178!5(662P('2&,(%\! ./0!7.178! 0BD0',=0%&! 2&! &/0!5`Fb!12'30!42)'(%!5(66,)0'\! s#!
$%;&'*=#!?!U-GGEV!8GCGG?#!

!

W?X !5#!A#!T*'30;;!2%)!e#@#!I(('0\!./0!8&2%)2')!I()06K!7!A',=0'\!52=P',)30!S%,J0';,&<!
A'0;;!U-GGYV#!!

!

W:X !7.178! 5(662P('2&,(%\! 76,3%=0%&! '0]*,'0=0%&;\! ,%! 7.178! $%%0'! @0&0+&('! .0+/%,+26!
@0;,3%!F0D('&\!J(6#!$\!D#!-">#!5`Fbw1455w"EEYOG"R\!5`Fb\!e0%0J2\!"EEY#!!

!

W>X !./0!5I8!5(662P('2&,(%\! ./0!5I8! 0BD0',=0%&! 2&! &/0! 5`Fb!12'30!42)'(%!5(66,)0'\! s#!
$%;&'*=#!?!U-GGCV!8GCGG:#!

!

WRX !./0!145P!5(662P('2&,(%\!./0!145P!@0&0+&('!2&!&/0!12'30!42)'(%!5(66,)0'\!s#!$%;&'*=#!
?!U-GGCV!8GCGG>#!

!

WYX !./0!71$5`!5(662P('2&,(%\!./0!71$5`!0BD0',=0%&!2&!&/0!5`Fb!12'30!42)'(%!5(66,)0'\!s#!
$%;&'*=#!?!U-GGCV!8GCGG-#!

!

WCX !./0! .g.`I! 5(662P('2&,(%\! ./0! .g.`I! `BD0',=0%&! 2&! &/0! 5`Fb! 12'30! 42)'(%!
5(66,)0'\!s#!$%;&'*=#!?!U-GGCV!8GCGGY#!

!

WEX !./0! 145H! 5(662P('2&,(%\! ./0! 145H! )0&0+&('! 2&! &/0! 5`Fb! 12'30! 42)'(%! 5(66,)0'\! s#!
$%;&'*=#!?!U-GGCV!8GCGGR#!

!

W"GX !145!5(=D*&,%3!e',)!D'(d0+&![0P;,&0#!/&&DKff6+3#[0P#+0'%#+/#!
!

W""X !5#!`;+(P2'\!76,3%=0%&!(H!&/0!7.178!;,6,+(%!&'2+N0'!2%)!=02;*'0=0%&!(H!&/0!&(D!]*2'N!
=2;;#!A/@!&/0;,;\!S%,J0';,&2&!)0!Z26x%+,2\!s*6<!-G"G#!5`FbO.4`8$8O-G"GOGE-#!

!

W"-X !4#! 4y'&06\! 8&*),0;! (%! 2%! ,%,&,26! &(D! ]*2'N! =2;;! =02;*'0=0%&! 2&! 7.178! ,%! &/0!
60D&(%pd0&;! &(DO2%&,&(D! )0+2<! +/2%%06! 2%)! 26,3%=0%&! (H! &/0! A,B06! 2%)! 85.!

;*P)0&0+&(';#!A/@!&/0;,;\!.S!Iz%+/0%\!s*%0!-GGE#!
!

W"?X !./0!I(`@71!0BD0',=0%&![0P!;,&0K!/&&DKff!=(0)26#[0P#+0'%#+/#!
!

W":X !7.178!5(662P('2&,(%\!76,3%=0%&!(H! &/0!7.178! $%%0'!@0&0+&('!.'2+N,%3!8<;&0=![,&/!
-G"G!145!D'(&(%OD'(&(%!+(66,;,(%;!2&!.;!h!Y!.0Z\!7.178!bg.`\!I2'+/\!-GG"#!7.178O
5gbQO-G""OG"-#!


