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,B5,)53!&375+6!&(+6C!7%B!ZB,7B'6!,%+'B8!Z%B'B!BE7B6,5+6! 5,!&(,+! 7&H56C!*(&3B8!+'!&(+6C!7%B!B&,7B'6!,%+'B8!

Z%B'B!)+.67&56<X.5(456C!5,!7&H56C!*(&3B2!

G%B!)B7&)+'*%+,B48! P+(4B4! '+3H! 3+)*'5,56C! 7%B! D*B6656B,!)5C%7! C5IB! 7%B! 5)*'B,,5+6! 7%&7! 7%B! ,B5,)53!

&375I57Q! 7%B'B! 5,! *'5)&'5(Q! 4.B! 7+! 3+)*'B,,5+6&(! P+'3B,2! :+ZBIB'8! 7%B! ,B5,)53! )&*! +P! L7&(Q! 5((.,7'&7B,!

+7%B'Z5,Bb!3+)*'B,,5+6&(!,7'B,,B,!+PP!7%B!3+&,7!&'B!&,,+35&7B4!Z57%!3+6756.B4!7%'.,756C8!Z%5(B!7%B!3B67'&(!

45I54B!+P!7%B!D*B6656B,!5,!&!%+7XB4!+P!BE7B6,5+6&(!)+75+62!!

G%5,!ZB4CB! 5,!3B67'B4!+6!7%B!4'&56&CB!45I54B!+P!7%B!D*B6656B,8!XB7ZBB6!7%B!%5C%(Q!*B')B&X(B8!BE7B64B4!

3'.,7!+P!7%B!GQ''%B65&6!X&,56!&64!7%B!5)*B')B&X(B!7%'.,7!P'+672!KIB'!*'B,,.'56C!P'+)!.*ZB((56C!P(.54,!%&,!

6+! BPPB37! +6! 7%B! 5)*B')B&X(B! 7%'.,7! P'+678! Z%5(B! 7%B! %5C%(Q! *B')B&X(B! GQ''%B65&6! X&,56! &((+Z,! P+'! 7%B!

&,3B67!+P!)&C)&753!P(.54,2!:+ZBIB'8!7%B!.*ZB((56C!+P!P(.54,!56!7%B!)54<'BC5+6!5,!3&*&X(B!+P!3&.,56C!,B5,)53!

BIB67,!+P!)&C657.4B,!]!u!;!u!h2!L63'B&,B,!+P!,7'B,,!P'+)!7%B!P(.54,!+6!7%B!Q+.6C!6+')&(!P&.(7,!,75((!'++7B4!

567+!'B&375I&7B4!7%'.,7!P&.(7,!5,!3&*&X(B!+P!3&.,56C!B*5,+453!B&'7%Y.&HB,!

G%B'B!5,!&!=9JR$K!*'+1B37!.64B'Z&Q!7+!)53'+F+6B!L7&(Q!&33+'456C!7+!,+5(!7Q*B2!G%B!*'+*B'75B,!+P!,+5(,!&'B!

5)*+'7&67! 56!4B35456C!Z%&7!*'BIB67&75IB!)B&,.'B,!7+!7&HB!XBP+'B!7%B!B&'7%Y.&HB!%57,2!$575B,!+6!,+5(,!7%&7!

&)*(5PQ!C'+.64!)+75+6!Z5((!.64B'C+!)+'B!BE7B6,5IB!'B6+I&75+6!7+!4B3'B&,B!'5,H!&64!*+,,5X(B!B&'7%Y.&HB!

4&)&CB2!!

!

!



! #"!

=1=1H'T:*J%"5%-'B#5/A5&'2%3%"4'O%6'

M.(C&'5&o,! 7B''57+'Q! XB(+6C,! 7+! 7%B! J&'7%e,! 4&6CB'+.,! B&'7%Y.&HB! F+6B,2! G%B! Z+'(4e,! )+,7! I5+(B67! &64!

P'BY.B67! B&'7%Y.&HB,! %&**B6! 56! 7%B! 0&35P53! ,B5,)53! XB(7! k! &'+.64! h]<i\j2! M.(C&'5&! 5,! &)+6C! 7%B! )+,7!

&375IB!6+4B,!56!J.'+*B8!Z%53%!XB(+6C!7+!6BE7!C(+X&(!,B5,)53!F+6B!k!7%B!D(*56B<:5)&(&Q&62!G%5,!5,!Z%B'B!7%B!

'B)&5656C!"]<#\j!+P! 7%B! ,%+3H,!+IB'! 7%B!Z+'(4! 7&HB,!*(&3B2! L6! 7%B!M&(H&6,8!%+ZBIB'8! 7%BQ!&'B!#<W! 75)B,!

ZB&HB'!&64! (B,,! P'BY.B67! 7%&6!7%B!)+,7!&375IB!*(&3B,! 56! 7%B!0&35P53!F+6B2!G%B'BP+'B!7%B!'BC5+68! 563(.456C!

+.'!3+.67'Q8!XB(+6C,!7+!7%B!,B3+64!'&6H!+P!7%B!4&6CB'+.,!*(&3B,!+6!7%B!*(&6B72!

ahj!+P!7%B!7B''57+'Q!+P!7%B!3+.67'Q!5,!7%'B&7B6B4!XQ!,B5,)53!BIB67,!&64!5,!3(&,,5P5B4!&,!,B3+64!'&6H!56!'BC&'4!

7+!7%B!*+7B675&(!'5,H!+P!B&'7%Y.&HB!+33.''B63B2!G%B'BP+'B!ZB!3+6,54B'!57!IB'Q!5)*+'7&67!7+!)&*!+.7!,B5,)53!

'5,H!F+6B,!&64!B*53B67B',!+P!B&'7%Y.&HB,8!'&7B4!v!w!]!+6!7%B!?53%7B'!,3&(B2!L6!M.(C&'5&8!%5C%B,7!,B5,)53!'5,H!

F+6B,!&'B!(+3&7B4!&'+.64!M(&C+BIC'&48!R+P5&8!R%&X(&8!;&'57,&!'5IB'8!TB(5H+!G&'6+I+!&64!>+'6&!K'Q&%+I57F&2!

/-5C2!#2#2W2"@!

!

3'2)&1!6565754(C%29:2&("29M(:8NT(9.#R2,=(:8\2:+:(586+%9(#*(8&&%6%"8'2#,(#*('.%(/8"'.(9+"*8&%(1:%89+"%-(2,(

=3(R2'.(8("%N%'2'2#,('2:%(#*(H]^(Q%8"9(1D+6=8"28,(C'8,-8"-9(U,9'2'+'%3(

!

K6(Q!+6B!&'B&!56!M.(C&'5&!'&6H,!%5C%B,7!+6!7%5,!,3&(B!&64!7%5,!5,!7%B!&'B&!&'+.64!7%B!A'B,6&!>+'CB!&(+6C!7%B!

R7'.)&!'5IB'!/-5C2!#2#2W2#@!K6!D*'5(!`7%8!"a\`!7%B'B!+33.''B4!7%B!)+,7!I5+(B67!,%&((+Z<P+3.,!B&'7%Y.&HB!+6!

7%B!M&(H&6!*B656,.(&! &64!+6B!+P! 7%B! ,7'+6CB,7! 56! J.'+*B!4.'56C! 7%B! (&,7! "#\! QB&',2! G%5,! B&'7%Y.&HB!Z&,!

'&7B4!h2i!+6!7%B!?53%7B'!,3&(B2!!



! ##!

!

3'2)&1!6565756(_.%(`"%9,8(;#"=%T(D+6=8"28a9(:#9'(-8,=%"#+9(9%29:2&("%=2#,(.''NSBBRRR?"%X.#-M8?&#:B((

!

RB5,)53!'BC5+6,_&'B&,!56!M.(C&'5&!3+.(4!XB!4B(56B&7B4!&,!P+((+Z,b!

0U(8#'V":6-5;UV"#/-%'#%".89:%;#'$+&:/'k!(&,7!,5C65P53&67!B&'7%Y.&HB!56!"a\`!/-5C2!#2#2W2W@!!

!

!

3'2)&1!6565757(/8"'.L+8M%(2,(`"%9,8T(FH?FH?GJFH(1.''NSBB,#52,8"?O=B3(

'

!"#45&.#4'A%J-5.:4#!k!h<i!+6!7%B!?53%7B'!,3&(B!/q<qL!+6!7%B!;B4IB4BIkR*+6%B.B'k`8",2M(9&86%@2!!

D#6#.5.5+-'&G&*#!k!.6H6+Z62!

G%5,!5,!M.(C&'5&e,!)+,7!r(+&4B4s!,B5,)53!F+6B,!&64!+6B!+P!7%B!)+,7!4&6CB'+.,!56!J.'+*B2!O+/.'#-4%-J#"#4!

&'B! *+*.(&7B4! &'B&,! &'+.64! M(&C+BIC'&42! G+CB7%B'8! 7%B! A'B,6&8! M(&C+BIC'&48! R&4&6,H5! &64! 0B7'53%!

).6535*&(575B,!3+.67!3(+,B!7+!`\\!\\\!56%&X57&67,2!



! #W!

='U'B8%)*%'#%".89:%;#'$+&:/!k!(&,7!,5C65P53&67!B&'7%Y.&HB!56!"a\"!!

!"#45&.#4'A%J-5.:4#'k!h<h8]!+6!7%B!?53%7B'!,3&(B!/Lq<q!+6!7%B!;B4IB4BIkR*+6%B.B'k`8",2M(9&86%@2!!

D#6#.5.5+-'&G&*#'k!.6H6+Z62!!

O+/.'#-4%-J#"#4'%"#'6+6:*%.#4'%"#%/' 56!7Z+!'B(&75IB(Q!3'+Z4B4!&'B&,!56!6+'7%B&,7B'6!M.(C&'5&!k!R%&X(&8!

[+X'53%8!R5(5,7'&8!M&(3%5H8!A&I&'6&8!T&'6&8!3+.6756C!&**'+E2!h\\!\\\!56%&X57&67,2!!

!

H'U'Q+"-%'W"G%8+E5.3%'#%".89:%;#'$+&:/'k!(&,7!,5C65P53&67!B&'7%Y.&HB!56!"a"W!!/-5C2#2#2#2`@!

!

!

3'2)&1!6565758(/8"'.L+8M%(-8:8=%(2,(;#",8(A"Q8.#52'X8(8*'%"('.%(GJGK(%8"'.L+8M%(1<"&.25%9(#*(Z%=2#,86(

@29'#"Q(7+9%+:3(.''NSBBRRR?&8N2'86?O=B(

'

!"#45&.#4'A%J-5.:4#!k!h!+6!7%B!?53%7B'!,3&(B!

D#6#.5.5+-'&G&*#!<!.6H6+Z6!

A+/.' #-4%-J#"#4' 6+6:*%.#4' %"#%/! k! >+'6&! K'Q&%+I57F&8! TB(5H+! G&'6+I+! 3+.6756C! 3(+,B! 7+! #\\! \\\!

56%&X57&67,2!!

'

P'U'(8#'!*+E45EU,85"6%-'MO%"5./%'"5E#"N'#%".89:%;#'$+&:/'k!(&,7!,5C65P53&67!B&'7%Y.&HB!56!"a#i!/-5C2!#2#2W2]@!

!

!

3'2)&1!6565759(_.%(-%:#629.%-(#**2&%"9(&6+O(2,(!6#5-25(8*'%"('.%(GJEb(%8"'.L+8M%(1.''NSBB-8"2M,%R9?O=B3(

'

'

'

'



! #`!

!"#45&.#4'A%J-5.:4#!k!h!+6!7%B!?53%7B'!,3&(B2!!

D#6#.5.5+-'&G&*#!<!.6H6+Z6!

O+/.' #-4%-J#"#4' 6+6:*%.#4' *+&%.5+-/! k! $%5'*&68! 0(+I45I8! R7&'&! m&C+'&8! 3+.6756C! &**'+E2! h\\! \\\!

56%&X57&67,!!

MB,54B,!&('B&4Q!)B675+6B4!%5C%<'5,H!&'B&,8!7%B'B!&'B!)&6Q!(B,,!4&6CB'+.,!P+358!Z57%!&!)&E5).)!)&C657.4B!

+P!X@Y' .+'Z! +6! 7%B!?53%7B'! ,3&(B2!B:&8'%"#' .8#'B+$5%@'!"+E%45%'%-4'[%A)+*'#%".89:%;#'#65&#-.#"/1!;+'B!

7%&7!"2]!)5+!56%&X57&67,!&'B!*+7B675&((Q!&7!'5,H2!!!

M.5(456C,!&64!3'5753&(!56P'&,7'.37.'B!&'x!4B,5C6B4!7+!Z57%,7&64!B&'7%Y.&HB,!Z57%!&!)&C657.4B!.*!7+!a!+6!7%B!

?53%7B'!,3&(B2!:+ZBIB'8!.6'BC.(&7B4!'B3+6,7'.375+6,!+6!X.5(456C,!&64!&*&'7)B67,8!)&4B!+IB'!75)B!XQ!7%B5'!

+Z6B',8! 3&6! (B&4! 7+! &!ZB&HB656C!+P! 7%B!X.5(456C,e! B&'7%Y.&HB! 'B,5,7&63B2!=6P+'7.6&7B(Q8! 7%5,! 5,! 3+))+6!

*'&3753B!56!+.'!3+.67'Q2!

!

!

3'2)&1!656575:([8:8=%9(8*'%"(%8"'.L+8M%(1.''NSBB%6%8",?+,2)9#*28?O=B3(

:+.,56C! 56! '.'&(!&'B&,!*+,B,!&6+7%B'!*'+X(B)8!6+7!&6Q! (B,,!,5C65P53&672!V.&(5P5B4!&'3%57B37.'&(!4B,5C6!Z&,!

BE7'B)B(Q! '&'B! 56! 7%B! *&,72! G%B'B! &'B! 6+! C.&'&67BB,! Z%&7,+BIB'! P+'! 7%B! B&'7%Y.&HB! 'B,5,7&63B! +P! ,.3%!

X.5(456C,2!;&6Q!56,.'&63B!3+)*&65B,!BIB6!4B3(56B!7+!*&Q!3+)*B6,&75+6,!Z%B6!7%B!&'3%57B37.'&(!*(&6,!+'!&!

*'+PB,,5+6&(!&,,B,,)B67!+P!7%B!X.5(456Ce,!,7&X5(57Q!&'B!)5,,56C2!G%5,! 5,!7%B!,57.&75+6!56!&()+,7!&((!I5((&CB,!56!

7%B!3+.67'Q2!!

!

3'2)&1!656575<([8:8=%9(8*'%"(%8"'.L+8M%T(GJbI(1RRR?6#9'O+6=8"28?&#:3(

!

'

'



! #]!

=1=1P'B6%-5/8'B#5/A5&'2%3%"4'O%6'

R*&56!5,!(+3&7B4!56!&6!&'B&!Z57%!)+4B'&7B!,B5,)53!&375I57Q2!G%'+.C%+.7!%5,7+'Q8!7%5,!*%B6+)B6+6!%&,!7&HB6!

(5IB,! &64! 3&.,B4! 3+,7(Q! *'+*B'7Q! 4&)&CB2! $+)*&'B4! 7+! +7%B'! 6&7.'&(! 45,&,7B',8! B&'7%Y.&HB,! %&IB! 7%B!

(+ZB,7! 5)*&37! 56! 7B'),!+P! 7%B!6.)XB'!+P!4B&7%,!3&.,B4! /\2aj!,563B!"aa]8! 563(.456C! 7%B!4B&7%,! P'+)!7%B!

#\""!c+'3&!B&'7%Y.&HB@2!

!

I#%.8/'

0@\YX'M0\\]N
C%.:"%*'I5/%/.#"/'

H\P'M=^1^]N' -(++4,!

==='M=01\]N' [B&7%,!+6!(&64!'B,.(756C!P'+)!'+.C%!,B&,!

0^H'M0Z1H]N' R7+'),8!(5C%7656C!&64!,7'+6C!Z564,!

0=P'M001Z]N' -+'B,7!P5'B,!

0\Z'M0\10]N' :B&7!Z&IB,!

P^'MP1Y]N' R6+Z!&I&(&63%B,!

HX'MH1P]N' c&64,(54B,!

=H'M=1=]N' R6+Z!&64!3+(4!ZB&7%B'!

_'M\1_]N' J&'7%Y.&HB,!

3'2)&1!6565854![%8'.9(&8+9%-(OQ(,8'+"86(-2989'%"9T(GJJ^)EFGE(1RRR?:8="8:8?=#O?%93(

!

!

J&'7%Y.&HB!B*53B67'B! !X.5(456C,!4&)&CB4!&'B&,! 4B&4!*B+*(B!

!

3'2)&1!6565856!;"8N.2&(#*('.%(&#,9%L+%,&%9(#*('.%(EFGG(W#"&8(%8"'.L+8M%9(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((

1c8*"8(7?T(EFGGT(d4#,9%L+%,&%9(#*('.%(W#"&8(%8"'.L+8M%9?e(/6(!8f93(

(

!



! #^!

f57%56!7%B!CB+(+C53&(!'5,H!3(&,,5P53&75+6!3&7BC+'5B,8!7%B!7Q*B,!&33+'456C!7+!7%B!4B'5IB4!'5,H,!).,7!XB!*+567B4!
+.7!/-5C2!#2#2`2W@2!!

Q#+*+J5&%*'D5/;',*%//5$5&%.5+-'

D5/;/'"#/:*.5-J'$"+A`' (G6#/'+$'D5/;/'

(8#'6*%-#.’/'5-.#"-%*'

4G-%A5&/'
RB5,)53! T+(3&653! :&(+H56B753!

(8#'6*%-#.’/'#a.#"-%*'

4G-%A5&/'

D,,+35&7B4!Z57%!'5IB'!
&64!7+''B675&(!
4Q6&)53,!

D,,+35&7B4!Z57%!
)+.67&56!'&6CB!
)+IB)B67,!

D,,+35&7B4!Z57%!(&64!
,.X,54B63B!

O5-5-J'%-4'5-4:/."5%*'

%&.5E5.5#/'

$&.,B4!XQ!3B'7&56!)56B'&(,!&64!'+3H,!7%&7!3+.(4!3+67&)56&7B!+'!XB!
%&')P.(!7+!%B&(7%!

(

3'2)&1!6565857(;%#6#=2&86("29M(&68992*2&8'2#,(1;8"&f8T<?3((

!

D,!,%+Z6!XB(+Z!/-5C2!#2#2`2`@8!7%B!)&56!%5C%!,B5,)5357Q!&'B&,!56!R*&56!&'Bb!7%B!0Q'B6B&6!'BC5+68!7%B!M&B753!

RQ,7B)!)+.67&56! '&6CB! /TB'&8! D()B'5&8! G+''BI5B1&@8! 7%B! M&B753! [B*'B,,5+68! 7%B! ,+.7%<ZB,7! 'BC5+6! +P! 7%B!

*B656,.(&!&64!7%B!$&6&'Q!L,(&64,2!

!

!!
3'2)&1!6565858!C%29:2&2'Q(:8N(*#"(CN82,(1U;>3((

!

G%B!)B7%+4+(+CQ! P+((+ZB4! 56! R*&56! 3+6,5,7,! +P! C&7%B'56C! %5,7+'53&(! 56P+')&75+6! +6! 7%B! BIB67,! 7%&7! %&IB!

7&HB6!*(&3B!&64!7%B5'!3+6,BY.B63B,8!+'4B'56C!7%B!56P+')&75+6!&64!7%B6!3(&,,5PQ56C!57!XQ!3'B&756C!&!4&7&X&,B2!

G%B! 56P+')&75+6! C&7%B'B4! 5,! 7%B6! &6&(Q,B4! &64! 7%B! (+,,B,! 56! 'B3B67! QB&',! &'B! &,,B,,B4! &(+6C! Z57%! 7%B!

BE*B37B4!(+,,B,!P+'!P.7.'B!4B3&4B,2!

D5/;'R-%*G/5/'

[B,*57B!7%B!BE7'B)B(Q!(+Z!*'+X&X5(57Q8!7%B!'5,H!BE5,7,!&64!7%B'BP+'B!7%B!3+6,BY.B63B,!).,7!XB!,7.45B4!&64!

&6&(Q,B4!&,!&!*'BIB675IB!)B&,.'B2!G%B!4&)&CB!3&.,B4!XQ!&6!B&'7%Y.&HB!4B*B64,!+6!&,*B37,!,.3%!&,b!

• ;&C657.4B!&64!567B6,57Q2!!

• [5,7&63B!P'+)!7%B!B*53B67'B2!!



! #h!

• [B*7%!+P!7%B!P+3.,!+'!%Q*+3B67'B2!!

• 9&7.'B!+P!7%B!(&64!&PPB37B4!XQ!7%B!Z&IB,2!!

• 0+*.(&75+6!4B6,57Q2!!

• GQ*B!+P!3+6,7'.375+62!

!

!

3'2)&1!6565859!C%29:2&(.8X8"-(1^FF)Q%8"("%'+",(N%"2#-3(1U;>3!!



! #i!

!
!

!

3'2)&1!656585:![28="8:(#*('.%(>8'2#,86(42526(!"#'%&'2#,(!68,(AN%"8'2#,9(*#"(9%29:2&("29M(1/>!4S(/9&+%68(

>8&2#,86(-%(!"#'%&&2g,(42526(-%(/9N8h83! !



! #a!

H1'!"#E#-.5+-'%-4'O5.5J%.5+-''

H10'?A#"J#-&G'6*%--5-J'

Q#-#"%*'%/6#&./''

72'2=8'2#,(%\N"%99%9('.%(6%99%,2,=(#"(62:2'8'2#,(#*('.%(8-5%"9%(2:N8&'9(#*(.8X8"-9(8,-("%68'%-(-2989'%"9?(_.%(
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<!K?b!%+'5F+67&(!3+.',B,!/P'+)!\!.*!7+!#!*+567,@!
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4BIB(+*B4!&6!&**B645E!+P!7%B!(&Z!Z57%!&!,B'5B,!+P!7&X(B,!,%+Z56C!,+)B!H564!+P!7Q*53&(!=)X'5&6!)&,+6'Q2!
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_.%(+NN%"(N8"'(#*('.%('8O6%("%=8"-9('.%(9'"+&'+"86(-%*2&2%,&2%9('.8'(-%*2,%(8(5+6,%"8O6%(0?C?(R2'.#+'(

899#&28'2#,?(>+:O%"9(2,('.%(&%669("%N"%9%,'('.%(&8'%=#"Q(#*(2,'%"5%,'2#,('.8'(&8,("%9#65%('.%(5+6,%"8O262'Q(

N"#O6%:9(#*('.%(8,86QX%-(0?C?(

'

(8#'6"5+"5.G'/&%*#'%A+-J'.8#'%JJ"#J%.5+-/'%/;5-J'$+"'&+-."5):.5+-'

L7!Z5((! XB!B,7&X(5,%B4!&!*'5+'57Q!&)+6C!&((! 7%B!&CC'BC&75+6! 7%&7!BE3BB4! 7%B!I.(6B'&X5(57Q! 7%'B,%+(42! G%5,! 5,!

6B3B,,&'Q!7+!3%++,B!7%B!P5',7!P56&63B&X(B!3+6,7'.375+6,!XB3&.,B!57!5,!6+7!*+,,5X(B!7+!C5IB!P56&635&(!'B,+.'3B,!

7+!&((!7%B!I.(6B'&X(B!3+6,7'.375+6,2!G%B!*'5+'57Q!5,!X&,B4!+6!7%B!4&6CB'!&64!BE*+,.'B!3'57B'5&!'B&,,.)B4!56!

7%B!7&X(B!XB(+Z2!D!,3+'B!P'+)!"!.*!7+!W!Z5((!XB!&,,5C6B4!7+!B&3%!+6B!+P!7%B!P+((+Z56C!7B6!&,*B37,2!G%B!7+7&(!

,3+'B!4BP56B,!7%B!(BIB(!+P!*'5+'57Q!+P!7%B!&CC'BC&75+62!
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' '

a1 a2 a3 a4 a5 a6 c5

1 2 3 4/5/7 4/5/6 6 7

a1* a2* a3* a4* b1 b2 b3 b4 b5 b6 b7 b8 c1 c2 c3 c4 c6

a1* 1/2 1/3 1/4/5 1/5 1/3 1/4 1/5/6 1/5 1/8 1/9 1/3 1/3 1/5 1/5

a2* 1/2 2/3 2/4/5 2/5 2/3 2/4 2/5/6 2/6 2/8 2/3 2/3 2/5 2/5

a3* 1/3 2/3 3/4/5 3 3/4 3 3/5 3/5

a4* 4/5 3/4/5 4/5 4/5/9 3/4/5 3/4/5 4/5

b1 1/4/5 2/4/5 3/4/5 3/4/5 4/5 4/5/9 3/4/5 3/4/5 4/5

b2 1/5 2/5 4/5

b3 1/3 2/3 3 3/4/5 3/4/5

b4 1/4 2/4 3/4 4/5

b5 1/5/6 2/5/6

b6 1/5 2/6 4/5 3/7

b7 1/8 2/8

b8 1/9 4/5/9 4/5/9

c1 1/3 2/3 3 3/4/5 3/4/5

c2 1/3 2/3 3/4/5 3/4/5 1/2/7

c3 1/5 2/5 3/5 4/5 3/4/.5

c4 1/5 2/5 3/5 4/5

c6 3/7 1/2/7 3/4/5

Soglie definite da un solo elem. di vuln.

Soglie definite da un'associazione di due elementi di vulnerabilità
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W@!'B&(5F&75+6!+P!7Q56C!B(B)B67,!!

`@!(&7B'&(!(+&4!'B,5,7&63B!563'B&,B!!

]@!+*B656C,!'BC.(&'5F&75+6!!

^@!'B,7+'&75+6!+P!,7&753!'B,5,7&63B!+P!P(++',!&64!Z&((,!!

h@!'B&(5F&75+6!+P!,B5,)53!1+567,!!

i@!3+66B375+6!+P!6+7!,7'.37.'&(!B(B)B67,!!

a@!563'B&,B!+P!P+.64&75+6,!'B,5,7&63B!!

G%B!BEB3.75IB!4B,5C6!,%&((!3+67&56!&!'B(5BP!Z57%!&((!7%B!,7'.37.'&(!4BP535B635B,!+P!7%B!&CC'BC&75+62!G%BQ!Z5((!
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'BC&'456C!BE5,756C!X.5(456C,!%&IB!XBB6!3&''5B4!+.7!XBP+'B!7%B!*.X(53&75+6!+P!7%B!(&Z2!K6B!+P!7%B,B!7B,7,!5,!

6+Z!'B*'B,B67B42!L7!'BC&'4,!&6!&CC'BC&75+6!+P!7%'BB!=2R2!56!&!(577(B!I5((&CB!3&((B4!,&6!0B((BC'56+8!6B&'!0B'.C5&!

/=)X'5&@2!!
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0B+*(B8!*'+*B'7Q8!,Q,7B),8!+'!+7%B'!B(B)B67,!*'B,B67! 56!%&F&'4!F+6B,!7%&7!&'B!7%B'BXQ!,.X1B37!7+!
*+7B675&(!(+,,B,2!
!

• >%:*.'

D! P&.(7! 5,! &! P'&37.'B! &(+6C! Z%53%! 7%B! X(+3H,! +P! 3'.,7! +6! B57%B'! ,54B! %&IB!)+IB4! 'B(&75IB! 7+! +6B!
&6+7%B'!*&'&((B(!7+!7%B!P'&37.'B2!
!

• >+&%*'4#6.8'

G%B!P+3&(!4B*7%!'BPB',!7+!7%B!4B*7%!+P!&6!B&'7%Y.&HB!%Q*+3B67B'2!
!

• >+&:/'+"'2G6+&#-.#"'

G%B!%Q*+3B67B'!5,!7%B!*+567!Z57%56!7%B!B&'7%!Z%B'B!&6!B&'7%Y.&HB!'.*7.'B!,7&'7,2!G%B!B*53B67B'!5,!
7%B!*+567!45'B37(Q!&X+IB!57!&7!7%B!,.'P&3B!+P!7%B!J&'7%!7%&7!7B')B4!&,!P+3.,2!
!

• >+"#/8+&;/'

-+'B,%+3H,! &'B! 'B(&75IB(Q! ,)&((B'! B&'7%Y.&HB,! 7%&7! *'B3B4B! 7%B! (&'CB,7! B&'7%Y.&HB! 56! &! ,B'5B,8!
Z%53%!5,!7B')B4!7%B!)&56!,%+3H2!9+7!&((!)&56!,%+3H,!%&IB!P+'B,%+3H,2!!
!

• 2%3%"4''

D! 4&6CB'+.,! *%B6+)B6+68! ,.X,7&63B8! %.)&6! &375I57Q! +'! 3+64575+6! 7%&7! )&Q! 3&.,B! (+,,! +P! (5PB8!
561.'Q! +'! +7%B'! %B&(7%! 5)*&37,8! *'+*B'7Q! 4&)&CB8! (+,,! +P! (5IB(5%++4,! &64! ,B'I53B,8! ,+35&(! &64!
B3+6+)53!45,'.*75+68!+'!B6I5'+6)B67&(!4&)&CB2!!
!

• S-.#-/5.G'

G%B!567B6,57Q!5,!&!6.)XB'!/Z'577B6!&,!&!?+)&6!6.)B'&(@!4B,3'5X56C!7%B!,BIB'57Q!+P!&6!B&'7%Y.&HB!56!
7B'),!+P!57,!BPPB37,!+6!7%B!B&'7%o,!,.'P&3B!&64!+6!%.)&6,!&64!7%B5'!,7'.37.'B,2!RBIB'&(!,3&(B,!BE5,78!
X.7!7%B!+6B!)+,7!3+))+6(Q!.,B4!5,!7%B!;+45P5B4!;B'3&((5!,3&(B2!G%B'B!&'B!&!(+7!+P!567B6,575B,!P+'!&6!
B&'7%Y.&HB8! 4B*B6456C! +6!Z%B'B! Q+.! &'B8! .6(5HB! 7%B!)&C657.4B8! Z%53%! 5,! +6B! 6.)XB'! P+'! B&3%!
B&'7%Y.&HB2!
!

• S/+/#5/A%*'M*5-#N'

D6!5,+,B5,)&(!/(56B@!5,!&!3+67+.'!+'!(56B!+6!&!)&*!X+.6456C!*+567,!+P!BY.&(!567B6,57Q!P+'!&!*&'753.(&'!
B&'7%Y.&HB2!
!

• L%-4/*54#'

D!(&64,(54B!5,!&!)+IB)B67!+P!,.'P&3B!)&7B'5&(!4+Z6!&!,(+*B2!
!



! i`!

• L59:#$%&.5+-'

D!*'+3B,,!XQ!Z%53%!Z&7B'<,&7.'&7B4! ,B45)B67! 7B)*+'&'5(Q! (+,B,! ,7'B6C7%! &64! &37,! &,! &! P(.548! (5HB!
Z%B6!Q+.!Z5CC(B!Q+.'!7+B,!56!7%B!ZB7!,&64!6B&'!7%B!Z&7B'!&7!7%B!XB&3%2!G%5,!BPPB37!3&6!XB!3&.,B4!
XQ!B&'7%Y.&HB!,%&H56C2!!
!

• L5$#*5-#/'

c5PB(56B,!&'B!,7'.37.'B,!7%&7!&'B!5)*+'7&67!+'!3'5753&(!P+'!&!3+)).657Q!7+!P.6375+68!,.3%!&,!'+&4Z&Q,8!
*5*B(56B,8!*+ZB'!(56B,8!,BZB',8!3+)).653&75+6,8!&64!*+'7!P&35(575B,2!
!

• L5.8+/68#"#!
G%B! +.7B'! ,+(54! *&'7! +P! 7%B! J&'7%8! 563(.456C! 7%B! 3'.,7! &64! .**B')+,7!)&67(B2! G%B! (57%+,*%B'B! 5,!
&X+.7! "\\! H)! 7%53H8! &(7%+.C%! 57,! 7%53H6B,,! 5,! &CB! 4B*B64B672! G%B! (57%+,*%B'B! XB(+Z! 7%B! 3'.,7! 5,!
X'577(B!B6+.C%!&7! ,+)B! (+3&75+6,! 7+!*'+4.3B!B&'7%Y.&HB,!XQ! P&.(756C8! ,.3%!&,!Z57%56!&! ,.X4.37B4!
+3B&653!*(&7B2!
!

• O%J-5.:4#'

G%B! )&C657.4B! 5,! &! 6.)XB'! 7%&7! 3%&'&37B'5FB,! 7%B! 'B(&75IB! ,5FB! +P! &6! B&'7%Y.&HB2! ;&C657.4B! 5,!
X&,B4!+6!)B&,.'B)B67!+P! 7%B!)&E5).)!)+75+6! 'B3+'4B4!XQ!&! ,B5,)+C'&*%2!RBIB'&(! ,3&(B,!%&IB!
XBB6!4BP56B48! X.7! 7%B!)+,7! 3+))+6(Q! .,B4! &'Bb! (+3&(!)&C657.4B! /;c@8! 3+))+6(Q! 'BPB''B4! 7+! &,!
p?53%7B'! )&C657.4B8p! ,.'P&3B<Z&IB! )&C657.4B! /;,@8! X+4Q<Z&IB! )&C657.4B! /;X@8! &64! )+)B67!
)&C657.4B! /;Z@2! D((!)&C657.4B! ,3&(B,! ,%+.(4! Q5B(4! &**'+E5)&7B(Q! 7%B! ,&)B! I&(.B! P+'! &6Q! C5IB6!
B&'7%Y.&HB2!
!

• O%5-'/8+&;'

G%B! )&56! ,%+3H! 5,! 7%B! (&'CB,7! B&'7%Y.&HB! 56! &! ,BY.B63B8! ,+)B75)B,! *'B3B4B4! XQ! +6B! +'! )+'B!
P+'B,%+3H,8!&64!&()+,7!&(Z&Q,!P+((+ZB4!XQ!)&6Q!&P7B',%+3H,2!!
!

• O5.5J%.5+-'

;575C&75+6!5,!7%B!(B,,B656C!+'!(5)57&75+6!+P!7%B!&4IB',B!5)*&37,!+P!%&F&'4,!&64!'B(&7B4!45,&,7B',2!
!

• C%.:"%*'8%3%"4'

9&7.'&(!*'+3B,,!+'!*%B6+)B6+6!7%&7!)&Q!3&.,B!(+,,!+P!(5PB8!561.'Q!+'!+7%B'!%B&(7%!5)*&37,8!*'+*B'7Q!
4&)&CB8!(+,,!+P!(5IB(5%++4,!&64!,B'I53B,8!,+35&(!&64!B3+6+)53!45,'.*75+68!+'!B6I5'+6)B67&(!4&)&CB2!
!

• W&#%-5&'/6"#%45-J'"54J#'

D6! +3B&653! ,*'B&456C! '54CB! 5,! 7%B! P'&37.'B! F+6B! &(+6C! 7%B! +3B&6! X+77+)! Z%B'B! )+(7B6! )&67(B!
)&7B'5&(! 3+)B,! 7+! 7%B! ,.'P&3B8! 7%.,! 3'B&756C! 6BZ! 3'.,72! G%5,! P'&37.'B! 3&6! XB! ,BB6! XB6B&7%! 7%B!
+3B&6!&,!&!(56B!+P!'54CB,!7%&7!P+')!&,!)+(7B6!'+3H!'B&3%B,!7%B!+3B&6!X+77+)!&64!,+(545P5B,2!
!

• !'K%E#'

D!0!Z&IB8!+'!3+)*'B,,5+6&(!Z&IB8!5,!&!,B5,)53!X+4Q!Z&IB!7%&7!,%&HB,!7%B!C'+.64!X&3H!&64!P+'7%!56!
7%B!,&)B!45'B375+6!&64!7%B!+**+,57B!45'B375+6!&,!7%B!45'B375+6!7%B!Z&IB!5,!)+I56C2!

!

• !*%.#/`! c&'CB8! 6B&'(Q! '5C548! X.7! ,75((! )+X5(B! ,BC)B67,! +P! X(+3H,! 56I+(IB4! 56! *(&7B! 7B37+653,! 7%&7!

563(.4B!X+7%!3'.,7!&64!,+)B!*&'7!+P!7%B!.**B'!)&67(B2!!

!

• !*%.#'.#&.+-5&/'

0(&7B!7B37+653,!5,!7%B!7%B+'Q!,.**+'7B4!XQ!&!Z54B!'&6CB!+P!BI54B63B!7%&7!3+6,54B',!7%B!B&'7%o,!3'.,7!
&64!.**B'!)&67(B!7+!XB!3+)*+,B4!+P!,BIB'&(!(&'CB8!7%568!'B(&75IB(Q!'5C54!*(&7B,!7%&7!)+IB!'B(&75IB!7+!
+6B! &6+7%B'2! R(5*! +6! P&.(7,! 7%&7! 4BP56B! 7%B! *(&7B! X+.64&'5B,! 3+))+6(Q! 'B,.(7,! 56! B&'7%Y.&HB,2!
RBIB'&(! ,7Q(B,!+P! P&.(7,!X+.64! 7%B!*(&7B,8! 563(.456C! 7%'.,7! P&.(7,!&(+6C!Z%53%!*(&7B!)&7B'5&(! 5,! ,.X!
4.37B4!+'! 3+6,.)B4! 56! 7%B!)&67(B8!+3B&653! ,*'B&456C! '54CB,!&(+6C!Z%53%!6BZ!3'.,7&(!)&7B'5&(! 5,!



! i]!

*'+4.3B48! &64! 7'&6,P+')! P&.(7,! 7%&7! &33+))+4&7B! %+'5F+67&(! ,(5*! /,7'5HB! ,(5*@! XB7ZBB6! &41+5656C!
*(&7B,2!
!

• !"#6%"#4-#//!
G%B! H6+Z(B4CB! &64! 3&*&3575B,! 4BIB(+*B4! XQ! C+IB'6)B67,8! *'+PB,,5+6&(! 'B,*+6,B! &64! 'B3+IB'Q!
+'C&65F&75+6,8!3+)).6575B,!&64!5645I54.&(,!7+!BPPB375IB(Q!&67535*&7B8!'B,*+64!7+8!&64!'B3+IB'!P'+)8!
7%B!5)*&37,!+P!(5HB(Q8!5))56B67!+'!3.''B67!%&F&'4!BIB67,!+'!3+64575+6,2!!
!

• !"#E#-.5+-!
G%B!+.7'5C%7!&I+54&63B!+P!&4IB',B!5)*&37,!+P!%&F&'4,!&64!'B(&7B4!45,&,7B',2!!
!

• !:)*5&'%K%"#-#//'

G%B!BE7B67!+P! 3+))+6!H6+Z(B4CB!&X+.7!45,&,7B'! '5,H,8! 7%B! P&37+',! 7%&7! (B&4! 7+!45,&,7B',!&64! 7%B!
&375+6,! 7%&7! 3&6! XB! 7&HB6! 5645I54.&((Q! &64! 3+((B375IB(Q! 7+! 'B4.3B! BE*+,.'B! &64! I.(6B'&X5(57Q! 7+!
%&F&'4,2!

!

• !UK%E#/`!G%B!*'5)&'Q!+'! P&,7B,7!Z&IB!7'&IB((56C!&Z&Q! P'+)!&6!B&'7%Y.&HB!,+.'3B8!3+6,5,756C!+P!&!

7'&56!+P!3+)*'B,,5+6,!&64!45(&7&75+6,!*&'&((B(!7+!7%B!45'B375+6!+P!7'&IB(!+P!7%B!Z&IB2!

!

• D#&+E#"G'

G%B!'B,7+'&75+6!&64!5)*'+IB)B67!Z%B'B!&**'+*'5&7B8!+P!P&35(575B,8!(5IB(5%++4,!&64!(5I56C!3+64575+6,!
+P!45,&,7B'<&PPB37B4!3+)).6575B,8!563(.456C!BPP+'7,!7+!'B4.3B!45,&,7B'!'5,H!P&37+',2'
!

• D#/5*5#-&#!
G%B!&X5(57Q!+P!&!,Q,7B)8!3+)).657Q!+'!,+35B7Q!BE*+,B4!7+!%&F&'4,!7+!'B,5,78!&X,+'X8!&33+))+4&7B!
7+!&64!'B3+IB'!P'+)!7%B!BPPB37,!+P!&!%&F&'4!56!&!75)B(Q!&64!BPP535B67!)&66B'8!563(.456C!7%'+.C%!7%B!
*'B,B'I&75+6! &64! 'B,7+'&75+6! +P! 57,! B,,B675&(! X&,53! ,7'.37.'B,! &64! P.6375+6,2! G%B! 'B,5(5B63B! +P! &!
3+)).657Q! 56! 'B,*B37! 7+! *+7B675&(! %&F&'4! BIB67,! 5,! 4B7B')56B4! XQ! 7%B! 4BC'BB! 7+! Z%53%! 7%B!
3+)).657Q!%&,!7%B!6B3B,,&'Q!'B,+.'3B,!&64!5,!3&*&X(B!+P!+'C&65F56C!57,B(P!X+7%!*'5+'!7+!&64!4.'56C!
75)B,!+P!6BB42!!
!

• D#/6+-/#'

G%B!*'+I5,5+6!+P!B)B'CB63Q!,B'I53B,!&64!*.X(53!&,,5,7&63B!4.'56C!+'!5))B45&7B(Q!&P7B'!&!45,&,7B'!56!
+'4B'! 7+! ,&IB! (5IB,8! 'B4.3B! %B&(7%! 5)*&37,8! B6,.'B! *.X(53! ,&PB7Q! &64!)BB7! 7%B! X&,53! ,.X,5,7B63B!
6BB4,!+P!7%B!*B+*(B!&PPB37B42!
!

• D5&8.#"'/&%*#'

G%B!?53%7B'!)&C657.4B!,3&(B!Z&,!4BIB(+*B4!56!"aW]!XQ!$%&'(B,!-2!?53%7B'!+P!7%B!$&(5P+'65&!L6,757.7B!
+P!GB3%6+(+CQ!&,!&!)&7%B)&753&(!4BI53B!7+!3+)*&'B!7%B!,5FB!+P!B&'7%Y.&HB,2!G%B!)&C657.4B!+P!&6!
B&'7%Y.&HB!5,!4B7B')56B4!P'+)!7%B!(+C&'57%)!+P!7%B!&)*(57.4B!+P!Z&IB,!'B3+'4B4!XQ!,B5,)+C'&*%,2!
D41.,7)B67,!&'B!563(.4B4!P+'!7%B!I&'5&75+6!56!7%B!45,7&63B!XB7ZBB6!7%B!I&'5+.,!,B5,)+C'&*%,!&64!
7%B!B*53B67B'!+P!7%B!B&'7%Y.&HB,2!K6!7%B!?53%7B'!R3&(B8!)&C657.4B!5,!BE*'B,,B4!56!Z%+(B!6.)XB',!
&64!4B35)&(!P'&375+6,2!MB3&.,B!+P!7%B!(+C&'57%)53!X&,5,!+P!7%B!,3&(B8!B&3%!Z%+(B!6.)XB'!563'B&,B!56!
)&C657.4B! 'B*'B,B67,! &! 7B6P+(4! 563'B&,B! 56!)B&,.'B4! &)*(57.4Bl! &,! &6! B,75)&7B!+P! B6B'CQ8! B&3%!
Z%+(B! 6.)XB'! ,7B*! 56! 7%B!)&C657.4B! ,3&(B! 3+''B,*+64,! 7+! 7%B! 'B(B&,B! +P! &X+.7! W"! 75)B,!)+'B!
B6B'CQ!7%&6!7%B!&)+.67!&,,+35&7B4!Z57%!7%B!*'B3B456C!Z%+(B!6.)XB'!I&(.B2!!
!

• D5/;!
G%B!3+)X56&75+6!+P!7%B!*'+X&X5(57Q!+P!&6!BIB67!&64!57,!6BC&75IB!3+6,BY.B63B,2!'
'

'

'
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• D5/;'R//#//A#-.'

D! )B7%+4+(+CQ! 7+! 4B7B')56B! 7%B! 6&7.'B! &64! BE7B67! +P! '5,H! XQ! &6&(QF56C! *+7B675&(! %&F&'4,! &64!
BI&(.&756C!BE5,756C!3+64575+6,!+P!I.(6B'&X5(57Q!7%&7!7+CB7%B'!3+.(4!*+7B675&((Q!%&')!BE*+,B4!*B+*(B8!
*'+*B'7Q8!,B'I53B,8!(5IB(5%++4,!&64!7%B!B6I5'+6)B67!+6!Z%53%!7%BQ!4B*B642!!
!

• D5/;'A%-%J#A#-.'

G%B! ,Q,7B)&753! &**'+&3%! &64! *'&3753B! +P! )&6&C56C! .63B'7&567Q! 7+! )565)5FB! *+7B675&(! %&')! &64!
(+,,2!
!

• BUK%E#'

D6! R! Z&IB8! +'! /8#%"' K%E#8! 5,! &! ,B5,)53! X+4Q! Z&IB! 7%&7! ,%&HB,! 7%B! C'+.64! X&3H! &64! P+'7%!
*B'*B6453.(&'!7+!7%B!45'B375+6!7%B!Z&IB!5,!)+I56C2!!
!

• B#5/A5&5.G'

RB5,)5357Q!'BPB',!7+!7%B!CB+C'&*%53!&64!%5,7+'53&(!45,7'5X.75+6!+P!B&'7%Y.&HB,2!
!

• B#5/A5&'8%3%"4`!G%B!*%Q,53&(!BPPB37,!,.3%!&,!C'+.64!,%&H56C8!P&.(756C8!(&64,(5456C8!&64!(5Y.BP&375+6!

7%&7!.64B'(5B!7%B!B&'7%Y.&HBo,!*+7B675&(!4&6CB'2!

'

• B#5/A5&' "5/;`! G%B! (5HB(5%++4! +P! %.)&6! &64! *'+*B'7Q! (+,,! 7%&7! 3&6! 'B,.(7! P'+)! 7%B! %&F&'4,! +P! &6!

B&'7%Y.&HB2!

!

• B#5/A5&'K%E#/`!f&IB,!*'+4.3B4!XQ!&6!B&'7%Y.&HB8!563(.456C!X+7%!X+4Q!Z&IB,!&64!,.'P&3B!Z&IB,2!!

!
• B#5/A+J"%A'

D!,B5,)+C'&)!5,!&!'B3+'4!Z'577B6!XQ!&!,B5,)+C'&*%!56!'B,*+6,B!7+!C'+.64!)+75+6,!*'+4.3B4!XQ!&6!
B&'7%Y.&HB8!BE*(+,5+68!+'!+7%B'!C'+.64<)+75+6!,+.'3B,2!
!

• B#5/A+J"%68'

D! ,B5,)+C'&*%8! +'! ,B5,)+)B7B'8! 5,! &6! 56,7'.)B67! .,B4! 7+! 4B7B37! &64! 'B3+'4! B&'7%Y.&HB,2!
>B6B'&((Q8!57!3+6,5,7,!+P!&!)&,,!&77&3%B4!7+!&!P5EB4!X&,B2![.'56C!&6!B&'7%Y.&HB8!7%B!X&,B!)+IB,!&64!
7%B!)&,,!4+B,!6+72!G%B!)+75+6!+P!7%B!X&,B!Z57%!'B,*B37!7+!7%B!)&,,!5,!3+))+6(Q!7'&6,P+')B4!567+!
&6! B(B37'53&(! I+(7&CB2! G%B! B(B37'53&(! I+(7&CB! 5,! 'B3+'4B4! +6! *&*B'8! )&C6B753! 7&*B8! +'! &6+7%B'!
'B3+'456C!)B45.)2!G%5,!'B3+'4! 5,!*'+*+'75+6&(!7+!7%B!)+75+6!+P!7%B!,B5,)+)B7B'!)&,,!'B(&75IB!7+!
7%B!B&'7%8!X.7!57!3&6!XB!)&7%B)&753&((Q!3+6IB'7B4!7+!&!'B3+'4!+P!7%B!&X,+(.7B!)+75+6!+P!7%B!C'+.642!
!

• B#5/A+*+JG'

RB5,)+(+CQ! 5,! 7%B! ,7.4Q! +P! B&'7%Y.&HB,! &64! 7%B! ,7'.37.'B! +P! 7%B! B&'7%8! XQ! X+7%! 6&7.'&((Q! &64!
&'75P535&((Q!CB6B'&7B4!,B5,)53!Z&IB,2!
!

• B:)4:&.5+-'

R.X4.375+6! 5,! 7%B! *'+3B,,! +P! 7%B! +3B&653! (57%+,*%B'B! 3+((5456C!Z57%! &64! 4B,3B6456C! XB6B&7%! 7%B!
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