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%+-@/&R!O4!*)4%2'$,&!MG&!*&++&!'2324G+2)4!'G!+-G5!'&!3),+-/2+1!%L1*2S2MG&!'G!*-4*&,!'G!

%&24! &%+! 'G&! &4! L-,+2&! b! /Y-31/2),-+2)4! '&%! +,-2+&3&4+%!3-2%! -G%%2Q! @2&4! MG&! *&/-! %)2+!

L-,S)2%! '1@-++GQ! b! /&G,! '1+&*+2)4! L/G%! L,1*)*&! 6,k*&! -G! '1L2%+-6&! L-,! 23-6&,2&R! .4!

L&,3&++-4+!'&!'1+&*+&,!'&%!-4)3-/2&%!24S,-*/242MG&%!')4*!'&!L/G%!L&+2+&!+-2//&Q!)4!&%+23&!

MG&! /Y23-6&,2&! &4+,-24&! G4&! '2324G+2)4! '&! /-! 3),+-/2+1! 'Y&4=2,)4! HD! b! ;Dl! Z:QC^R!

?Y23-6&,2&! I)G&! ')4*! G4! ,d/&! *&4+,-/! '-4%! /-! L,2%&! &4! *#-,6&! 'G! *-4*&,! 'G! %&24R! .//&!

24+&,=2&4+!b!'&!4)3@,&G%&%!1+-L&%!'&!/-!L,2%&!&4!*#-,6&!'&%!L-+2&4+&%!K!!

f /&!'1L2%+-6&!m!

f /&! '2-64)%+2*Q! 24*/G-4+! /-! *-,-*+1,2%-+2)4! '&%! -4)3-/2&%! 3-33-2,&%! &+! /-!

,1-/2%-+2)4!'&%!@2)%L2&%!m!

f /&!@2/-4!L,1f)L1,-+)2,&!'YG4!*-4*&,!'G!%&24!m!!

f /&!,&L1,-6&!L,1f)L1,-+)2,&!'&%!*-4*&,%!4)4!L-/L-@/&%!m!!

f /Y1=-/G-+2)4!'&!/Y&SS2*-*2+1!'YG4!+,-2+&3&4+!41)f-'IG=-4+!m!

f /&!%G2=2!'&%!L-+2&4+&%!!-L,$%!+,-2+&3&4+!'YG4!*-4*&,!'G!%&24R!

>)G,! S-2,&! S-*&!b! *&%!'2SS1,&4+&%! %2+G-+2)4%Q! /&! ,-'2)/)6G&!-!L/G%2&G,%! +&*#42MG&%!

'Y23-6&,2&!b!%-!'2%L)%2+2)4R!?-!3-33)6,-L#2&!&%+!/-!L,&32$,&!'&%!+&*#42MG&%!b!-=)2,!1+1!

G+2/2%1&!&+!,&%+&!-GI)G,'Y#G2!/Y&5-3&4!'&!L,&32$,&!24+&4+2)4!'-4%!/-!3-I),2+1!'&%!*-%!&4!

23-6&,2&!3-33-2,&R! .//&! &%+! /Y&5-3&4!'&!@-%&!L)G,! /&! '1L2%+-6&!'G! *-4*&,!'G! %&24! &+!



! :!

,&%+&! /-! %&G/&! +&*#42MG&! *-L-@/&! '&! '1+&*+&,! *&,+-24&%! -4)3-/2&%! *)33&! /&%!

32*,)*-/*2S2*-+2)4%R! ")G+&S)2%Q! %2! /-! %&4%2@2/2+1! 6/)@-/&! '&! /-!3-33)6,-L#2&! &%+! @)44&!

ZCDfBDl^!Za\JJ^Q!&//&!&%+!@&-G*)GL!L/G%!S-2@/&!*#&c!/&%!L-+2&4+&%!-G5!%&24%!'&4%&%!Z;Df

Xal^! *#&c! MG2! /&%! *-4*&,%! L&G=&4+! e+,&! 3-%MG1%! L-,! /-! %GL&,L)%2+2)4! '&! +2%%G!

6/-4'G/-2,&!ZJHQJ;^R!7#&c!*&%!L-+2&4+&%Q!/Y1*#)6,-L#2&!&%+!L,)L)%1&!-S24!'&!'1+&*+&,!'&%!

*-4*&,%!)**G/+&%!&4!3-33)6,-L#2&!ZJX^R!?Y1*#)6,-L#2&!&%+!-G%%2!24'2MG1&Q!&4!L,&32$,&!

24+&4+2)4!)G!&4!*)3L/13&4+!'&! /-!3-33)6,-L#2&Q!L)G,!1=-/G&,! /&!'&6,1!'&! %G%L2*2)4!

'YG4&!-4)3-/2&R!.4!&SS&+Q!/),%MGYG4&!-4)3-/2&!3-33-2,&!&%+!'1+&*+1&!b!/Y23-6&,2&Q!2/!S-G+!

/-! *-,-*+1,2%&,Q! *Y&%+! b! '2,&! 1=-/G&,! /&! ,2%MG&! MGY2/! %Y-62%%&! 'YG4! *-4*&,R! 7/-%%2MG&3&4+Q!

*&++&! 1=-/G-+2)4! ,&L)%&! %G,! '&%! *,2+$,&%! 3),L#)/)62MG&%Q! &4! S)4*+2)4! '&%MG&/%! /&%!

-4)3-/2&%! %&,)4+! */-%%1&%! '-4%! /YG4&! '&%! *24M! *-+16),2&%! 'G! /&52MG&! U8fAE(F! ZU,&-%+!

83-6246! f! A&L),+246! -4'!(-+-! Fh%+&3^! '&! /YE3&,2*-4! 7)//&6&! )S! A-'2)/)6h! Z*-+16),2&%!

E7A!J! b! 9^! &4! S)4*+2)4!'&! %)4!'&6,1!'&! %G%L2*2)4Q! *Y&%+! b! '2,&! '&! /-!i-/&G,!>,1'2*+2=&!

>)%2+2=&!Zi>>^!'&!*-4*&,!MG2!/G2!&%+!-%%)*21!ZJ9^!ZS26G,&!J^R!7&!'&6,1!'&!,2%MG&!'&!*-4*&,!

&4!S)4*+2)4!'&!/-!*/-%%2S2*-+2)4!L&,3&+!'&!L,)L)%&,!G4&!L,2%&!&4!*#-,6&!-'-L+1&R!

!

!

!

!

!

!



! C!

!-^! @^ !

!

&!'()*# +!"! #$%&'! ()(*'+,'! -.+/)0'1,'! 2! 3%! $%$$/&1%*45'! -'! -.*5(,%&'! +4'6! )7'! *%,5'7,'!
%(8$*,/$%,59)':! ;%<! =%! $%$$/&1%*45'! $/7,1'! )7'! $%(('! -'7('>! 511.&)35?1'>! (*5+)3.':! ;@<!
=A.+4/&1%*45'!$/-'!B!+/7C51$'! 3A'D5(,'7+'!-A)7'!$%(('!48*/.+4/&?7'>! 511.&)35?1'>!$%3! 35$5,.'!-'!
&1%7-! %D'! 0'1,5+%3:! E'3/7! ('(! +%1%+,.15(,59)'(! $/1*4/3/&59)'(>! +',,'! 5$%&'! '(,! +3%((.'! -%7(! 3%!
+%,.&/15'!F!-'!3%!+3%((5C5+%,5/7!B#GHIJE!;,%)D!-'!+%7+'1!()*.15')1!2!KFL<:!=%!@5/*(5'!%!+/7C51$.!3'!
-5%&7/(,5+!-'!+%7+'1!;+%1+57/$'!+%7%3%51'!57C53,1%7,<:!
!

?-! *-+16),2&! J! *),,&%L)4'! b! /Y-@%&4*&! 'Y-4)3-/2&R! 7&,+-24&%! -4)3-/2&%! L,1%&4+&4+! G4!

-%L&*+! 3),L#)/)62MG&! +hL2MG&Q! %)2+! '&! @142642+1! Z*/-%%1&%! E7AHQ! i>>! n! Dl^Q! %)2+! '&!

3-/2642+1! Z*/-%%1&%! E7A9Q! i>>! o! B9l^R! >)G,! 'Y-G+,&%Q! +,$%! L,)@-@/&3&4+! @14264&%!

Z*/-%%1&%!E7A;Q!i>>!p!Hl^Q! G4&! %23L/&! %G,=&2//-4*&! &%+! ,&*)33-4'1&R! 7&L&4'-4+Q! /&%!

*,2+$,&%! 3),L#)/)62MG&%! 4&! L&,3&++&4+! L-%! '&! *-,-*+1,2%&,! &SS2*-*&3&4+! +)G+&%! /&%!

-4)3-/2&%R!7&,+-24&%!,&%+&,)4+!24'1+&,3241&%!Z*/-%%1&%!E7A!XQ!i>>!&4+,&!H!&+!B9!l^!&+!

41*&%%2+&,)4+!G4&!@2)L%2&!')4+! /-!3-I),2+1!%&,-!S24-/&3&4+!416-+2=&!ZXC!b!aXl!'-4%! /-!

/2++1,-+G,&^!ZJ:\HD^R!(Y-G+,&!L-,+Q!*&,+-24%!*-4*&,%Q!')4+!/&%!*-4*&,%!'&!#-G+!6,-'&!f!/&%!

L/G%!-6,&%%2S%!f!L&G=&4+!L-,-')5-/&3&4+!L,1%&4+&,!'&%!*-,-*+1,2%+2MG&%!3),L#)/)62MG&%!

1=)*-+,2*&%!'&!@142642+1Q!*)33&!G4&!S),3&!)=-/&!&+q)G!'&%!*)4+)G,%!@2&4!/232+1%!ZHJ^!

MG2! L&G=&4+! ! e+,&! *)4%2'1,1&%! b! +),+! *)33&! ,-%%G,-4+&%R! .4! *)3L/13&4+! '&! *&%! '&G5!

+&*#42MG&%Q!/Y8A0Q!+,$%!@)4!)G+2/!'&!'1+&*+2)4!6,k*&!b!%-!6,-4'&!%&4%2@2/2+1Q!-!L&G!'&!L/-*&!



! a!

L)G,! /-! *-,-*+1,2%-+2)4! '&%! /1%2)4%!3-33-2,&%! &4! ,-2%)4! '&! %-! S-2@/&! %L1*2S2*2+1! &+! 4&!

L&,3&+! ')4*! L-%! '&! '2324G&,! /&! 4)3@,&! '&! @2)L%2&%! 416-+2=&%! '&%! -4)3-/2&%!

24'1+&,3241&%!&4!1*#)q3-33)6,-L#2&!ZHHQH;^R!

7Y&%+! '-4%! *&! *)4+&5+&! MG&! /Y1/-%+)6,-L#2&Q! MG2! -LL),+&! G4! L-,-3$+,&! %GLL/13&4+-2,&Q!

%Y&%+! '1=&/)LL1&! &4! %14)/)62&! -=&*! *)33&! L,&32&,! )@I&*+2S! 'Y-31/2),&,! /-!

*-,-*+1,2%-+2)4!'&%!/1%2)4%!3-33-2,&%R!

!

!

!

!

!

!

! !



! B!

J:BC)BJ?@!;?)KCBLE?@!

!

NF J4,-%,18!(8!'/O'&02,%,2O!P($482OQ!(80!2,00$0!

!

P)+)4%!MGY&4!1/-%+)6,-L#2&Q!/&%!+&,3&%!'G,&+1!&+!1/-%+2*2+1!%)4+!%h4)4h3&%!&+!MG&!4)G%!

G+2/2%&,)4%Q!L)G,!L/G%!'&!*/-,+1Q!L,1S1,&4+2&//&3&4+!'-4%!*&!3-4G%*,2+!/&!3)+!'G,&+1R!

?&%!*-,-*+1,2%+2MG&%!31*-42MG&%!'&%!+2%%G%!'1L&4'&4+!'&!/&G,!*)3L)%2+2)4!3)/1*G/-2,&Q!

'&! /&G,! ),6-42%-+2)4! +2%%G/-2,&! 32*,)%*)L2MG&! &+! 3-*,)%*)L2MG&! &+! '&! /&G,!

&4=2,)44&3&4+! ZHX^R! E24%2! *&,+-24%! +2%%G%! %)4+! 24+,24%$MG&3&4+! L/G%! _!'G,%!`! MG&!

'Y-G+,&%R! (&! 3e3&Q! /&%! 3)'2S2*-+2)4%! L-+#)/)62MG&%! '&%! +2%%G%Q! -%%)*21&%! b! '&%!

*#-46&3&4+%! '&! /&G,! %+,G*+G,&! 32*,)! &+! 3-*,)%*)L2MG&%Q! =)4+! &4+,-24&,! '&%!

*#-46&3&4+%!'&!'G,&+1R!!

j2LL)*,-+&!-=-2+!-24%2!'1Ib!)@%&,=1!&4!XDD!-=-4+!r7!MG&!/&%!/1%2)4%!_!-/)3/)1')('(>!-)1'(!

',!&1%7-'(!57-59)%5'7,!)7!-%7&'1!-'!$/1,!1%*5-'>!$%5(!+'33'(!9)5!.,%5'7,!$/33'(>!57-/3/1'(!

',! +.-%5'7,! (/)(! 3%!*1'((5/7!-'(!-/5&,(! .0/3)%5'7,!-'! C%M/7!*3)(! +41/759)':!N:! FG,! /&!L/-4!

'&%! L#14)3$4&%! L#h%2MG&%Q! /-! L-/L-+2)4! 3-4G&//&! 'YG4! +2%%G! &4! L,-+2MG&! */242MG&!

*),,&%L)4'!b!G4&!_!1=-/G-+2)4!MG-/2+-+2=&!b!@-%%&!S,1MG&4*&!'&!/-!'G,&+1!'&%!+2%%G%!`R!?-!

L,&%%2)4!-LL/2MG1&!L-,!/-!3-24!'&!/Y&5-324-+&G,!Z%+,&%%^!=-!&4+,-24&,!G4&!'1S),3-+2)4!

'G!+2%%G!Z%+,-24^!'1L&4'-4+&!'&!/-!'G,&+1!'G!+2%%GR!?-!3)'1/2%-+2)4!3-+#13-+2MG&!'&!*&%!

L,)L,21+1%! 31*-42MG&%! '&%! +2%%G%! @2)/)62MG&%! &%+! *)3L/&5&R! ")G+&S)2%Q! &//&! L&G+! e+,&!

%23L/2S21&!%2!*&,+-24&%!#hL)+#$%&%!%)4+!%-+2%S-2+&%R!?-!L,&32$,&!#hL)+#$%&!,&L)%&!%G,!/&!

S-2+! MG&! /&%! +2%%G%! )4+! G4&! ),6-42%-+2)4! %+,G*+G,-/&! #21,-,*#2MG&! &+! MGs&4! *#)2%2%%-4+!

/Y1*#&//&! '&! +-2//&! '&! /Y1*#-4+2//)4! '&! +2%%G! 1+G'21Q! )4! L&G+! *)4%2'1,&,! MG&! /&! +2%%G!

@2)/)62MG&!&5L/),1! %&! *)3L),+&! *)33&!G4!3-+1,2&/! 2%)+,)L&R!?-! ,1L)4%&!31*-42MG&!b!



! JD!

G4!%+,&%%!L&G+!-/),%!e+,&!'1*,2+&!L-,!%&G/&3&4+!'&G5!*)4%+-4+&%K!/&!3)'G/&!'Yt)G46!&+!/&!

,-LL),+!'&!>)2%%)4! ZH9QH:^R! ?&!3)'G/&!'Yt)G46!)G!3)'G/&!'Y1/-%+2*2+1! Z)G!'&!'G,&+1^Q!

L&G+!e+,&!1=-/G1!%&/)4!/Y1MG-+2)4!%G2=-4+&!K!!

!

?!e!@fg!

!

/O!P!'(,!3'!$/-)3'!-AQ/)7&>!E!'(,!3%!+/$*1'((5/7!'D,'17'!',!R!3%!-.C/1$%,5/7!-)!,5(()!-)'!2!

3%!+/$*1'((5/7:!

P)+)4%!*&L&4'-4+!MG&!*&,+-24%!+2%%G%!+&/!MG&!/&!3G%*/&!%)4+!-42%)+,)L2MG&%Q!*&!MG2!,&4'!

L/G%!*)3L/&5&!/-!3)'1/2%-+2)4!'&!/&G,!L,)L,21+1%!31*-42MG&%!ZHC^R!

?-!'&G52$3&!#hL)+#$%&!*)4*&,4&!/-!/241-,2+1!'&!/-!,1L)4%&!'&%!+2%%G%R!8/!-!&SS&*+2=&3&4+!

1+1! )@%&,=1! MG&! /-! ,&/-+2)4! &4+,&! /&! %+,&%%! -LL/2MG1! &+! /-! '1S),3-+2)4! MG2! &4! ,1%G/+&!

4s1+-2+!L-%! /241-2,&R!7&L&4'-4+Q!NG46!-! S),3G/1! /-! +#1),2&!'&! /-!=2%*)f1/-%+2*2+1! /241-2,&Q!

%&/)4!/-MG&//&!L)G,!'&%!)%*2//-+2)4%!'&!S-2@/&!-3L/2+G'&!-G+)G,!'YG4!L)24+!'Y1MG2/2@,&Q!)4!

L&G+!*)4%2'1,&,!MG&!/-!,&/-+2)4!*)4+,-24+&q'1S),3-+2)4!&%+!/241-2,&!ZHX^R!?&%!'2SS1,&4+&%!

+&*#42MG&%! 'Y1/-%+)6,-L#2&! G+2/2%1&%! &4! */242MG&! -*+G&//&3&4+! ,&L)%&4+! %G,! *&%! '&G5!

#hL)+#$%&%K! MG&! /&%! +2%%G%! %&! *)3L),+&4+! '&! 3-42$,&! 2%)+,)L&! &+! MG&! /&%! *)4'2+2)4%!

'Y-LL/2*-+2)4!'&!/-!/241-,2+1!'&%!+2%%G%!%)4+!%-+2%S-2+&%R!!

!

RF >80!(,SSO48-280!&114#%*80!(/O'&02#.4&1*,8!

!

EG!*)G,%!'&%!'&,42$,&%!-441&%Q!L/G%2&G,%!+&*#42MG&%!@-%1&%!%G,!/&%!G/+,-%)4%!ZHaQHB^!&+!

/Y8A0! Z;D^! )4+! 1+1! '1=&/)LL1&%! L-,! '2SS1,&4+&%! 1MG2L&%! '&! ,&*#&,*#&! L)G,! 1=-/G&,! /-!

,1L)4%&! 31*-42MG&! '&%! +2%%G%! b! G4&! S),*&! &5+&,4&R! ")G+&%! /&%! -LL,)*#&%! L,)L)%1&%!



! JJ!

,&L)%&4+!%G,!G4&!31+#)'&!b!;!L#-%&%!K!Z-^!G4!+2%%G!&%+!%)G32%!b!G4&!L,&%%2)4!31*-42MG&!

MGY&//&!%)2+!24+&,4&!)G!&5+&,4&Q!Z@^!/&!'1L/-*&3&4+!'G!+2%%G!&4!,1L)4%&!b!*&++&!S),*&!&%+!

1=-/G1!&4! 23-6&,2&! Z1*#)6,-L#2&!)G! 8A0^!&+! Z*^! /&%!L,)L,21+1%!1/-%+2MG&%!'G! +2%%G!%)4+!

&%+231&%! MG-4+2+-+2=&3&4+! )G! MG-/2+-+2=&3&4+! b! L-,+2,! 'G! '1L/-*&3&4+! 3&%G,1! '&! *&!

+2%%G!Z;J^R!(2SS1,&4+&%!+&*#42MG&%!'Y1/-%+)6,-L#2&!)4+!-24%2!1+1!'1=&/)LL1&%!&4!S)4*+2)4!

'&%!3)'-/2+1%! 'Y23-6&,2&Q! G+2/2%-4+! '2=&,%!3)'&%! '&! %+23G/-+2)4! &+! 6141,-4+! '2SS1,&4+%!

L-,-3$+,&%! '&! '1L/-*&3&4+! '&%! +2%%G%R! O4! L&G+! '2%+246G&,! '&G5! +hL&%! 'Y-LL,)*#&%!K!

/Y1/-%+)6,-L#2&! %+-+2MG&! Z)G! MG-%2f%+-+2MG&^! &+! /Y1/-%+)6,-L#2&! 'h4-32MG&! MG2! S-2+!

24+&,=&42,! /&%! )4'&%! '&! *2%-2//&3&4+%R! j2%+),2MG&3&4+Q! /Y1/-%+)6,-L#2&! %+-+2MG&Q! MG2!

,&L)%&! %G,! /Y1=-/G-+2)4! '&! /-! '1S),3-+2)4! '&%! +2%%G%! %)G%! /Y&SS&+! 'YG4&! *)3L,&%%2)4!

3-4G&//&Q! -! 1+1! '1=&/)LL1&! &4! L,&32&,Q! %G2=2&! MG&/MG&%! -441&%! L/G%! +-,'! L-,!

/Y1/-%+)6,-L#2&!L-,!)4'&!'&!*2%-2//&3&4+R!

P)G%!4)G%!/232+&,)4%!'-4%!*&+!&5L)%1!-G5!+&*#42MG&%!'Y1/-%+)6,-L#2&!L-,!1*#)6,-L#2&R!

!

-R ./-%+)6,-L#2&!%+-+2MG&!!

!

8/! %Y-62+!'YG4&!31+#)'&!'Y1/-%+)6,-L#2&!1*#)6,-L#2MG&!L&,3&++-4+! /Y1=-/G-+2)4! ,&/-+2=&!

'&! /-! 'G,&+1! '&%! +2%%G%! b! L-,+2,! 'YG4&! 23-6&! %&32fMG-4+2+-+2=&R! <4&! *)3L,&%%2)4! &%+!

-LL/2MG1&! %G,! /&! +2%%G! L-,! G4! )L1,-+&G,! &+! /-! 'G,&+1! &%+! 1=-/G1&! b! L-,+2,! '&! /-!

'1S),3-+2)4!MG2!&4!,1%G/+&R!.//&!&%+!@-%1&!%G,!/&%!#hL)+#$%&%!%G2=-4+&%!K!/-!*)3L,&%%2)4!

-LL/2MG1&!L&G+!e+,&!*)4%2'1,1&!*)33&!%+-+2MG&!Z/-!*)3L,&%%2)4!&%+!*)4%2'1,1&!*)33&!

*)4%+-4+&!L&4'-4+! /-!'G,1&!'&! /Y-*MG2%2+2)4^m!&+! /-!'1S),3-+2)4!'G! +2%%G!&%+! +,$%! S-2@/&R!

?Y1MG-+2)4! &%+! -24%2! *)4%2'1,1&! *)33&! /241-2,&R! ?),%MGYG4! 32/2&G! 1/-%+2MG&! &%+!

*)3L,231! L-,! G4&! S),*&! G42f-52-/&! *)4%+-4+&Q! *&/-! &4+,-24&! G4! *&,+-24! '&6,1! '&!

'1S),3-+2)4!/)462+G'24-/&!'&!+)G%!/&%!L)24+%!'G!32/2&GQ!L,24*2L-/&3&4+!%&/)4!/Y-5&!'&!/-!



! JH!

*)3L,&%%2)4R!F2!G4!1/13&4+!-!'&%!L-,-3$+,&%!'&!'G,&+1!'2SS1,&4+%!'&%!-G+,&%Q!/&!'&6,1!'&!

'1S),3-+2)4!%&,-!L/G%!)G!3)24%!1/&=1R!E24%2Q!G4!+2%%G!'G,!%&,-!3)24%!'1S),31!MGYG4!+2%%G!

3)24%!'G,!ZS26G,&!H^R!?-!'1S),3-+2)4!)@+&4G&!&%+!&%+231&!b!L-,+2,!'&!/Y-4-/h%&!'G!%264-/!

G/+,-%)4),&R!7&*2!&%+!&SS&*+G1!L-,!/Y-*MG2%2+2)4!'&!'&G5!23-6&%!1*#)6,-L#2MG&%!'G!+2%%G!

'Y24+1,e+!K!/YG4&!%-4%!*)3L,&%%2)4Q!&+!/Y-G+,&!-L,$%!*)3L,&%%2)4!'G!+2%%G!L-,!/Y-LL/2*-+2)4!

'YG4&!S-2@/&!L,&%%2)4!-=&*! /-!%)4'&R!?-!'1S),3-+2)4!-52-/&! /)*-/&!L&G+!e+,&!&%+231&!L-,!

/Y1MG-+2)4!K!!

!

&!n!Z+J@!\!+J-^!\!Z+H@!\!+!H-^!q!+J@!\!+!J-!

!

/O! ,S%! '(,! 3'! ,'$*(! -A%1150.'! -'! 3A.+4/! *1.! +/$*1'((5/7! -'! 3%! 6/7'! *1/D5$%3'>! ,S@! '(,! 3'! ,'$*(!

-A%1150.'! -'! 3A.+4/! *1.! +/$*1'((5/7! -'! 3%! 6/7'! -5(,%3'>! ,T%! '(,! 3'! ,'$*(! -A%1150.'! -'! 3A.+4/! */(,!

+/$*1'((5/7!-'!3%!6/7'!*1/D5$%3'!',!,T@!'(,!3'!,'$*(!-A%1150.'!-'!3A.+4/!*/(,!+/$*1'((5/7!-'!3%!6/7'!

-5(,%3':!!

!

?&!%&24!&%+!G4!),6-4&!'&!*#)25!L)G,!*&++&!+&*#42MG&!L-,*&!MGY2/!&%+!S-*2/&3&4+!-**&%%2@/&!

b!/-!*)3L,&%%2)4!-=&*!G4&!%)4'&!'Y1*#)6,-L#2&R!<4&!/232+-+2)4!23L),+-4+&!&%+!MG&!*&++&!

+&*#42MG&!4&!S)G,42+!L-%!'&!3&%G,&!MG-4+2+-+2=&!-@%)/G&!'&!/-!'G,&+1!/)*-/&R!.4!&SS&+!/&!

/2&4!&4+,&!/-!'1S),3-+2)4!&+!/-!'G,&+1!'G!+2%%G!'1L&4'!S),+&3&4+!'G!%+,&%%!-LL/2MG1Q!/G2f

3e3&!'1L&4'-4+!'&!/Y)L1,-+&G,R!

!

!

!



! J;!

!

!

&!'()*#,-! U157+5*'! ,'+4759)'!-'! 3A.3%(,/&1%*45'! (,%,59)':! E/)$5(!2!)7'! +/$*1'((5/7!$%7)'33'>! 3%!
-.C/1$%,5/7! -'(! ,5(()(! '(,! 35.'! 2! 3')1! -)1',.:! V7! W!.3%(,/&1%$$'!N! '(,! &.7.1.! '7! $'()1%7,! 3'!
-.*3%+'$'7,! 1'3%,5C! -'(! ,5(()(>! C/)175((%7,! -'(! 1.()3,%,(! ('$5G9)%7,5,%,5C(:! X/)1,/5(5'!"! E)*'1E/75+!
#$%&57'Y!;EE#<:!
!

!

!



! JX!

@R ./-%+)6,-L#2&!L-,!)4'&%!'&!*2%-2//&3&4+!

!

?Y1/-%+)6,-L#2&! 'h4-32MG&! &%+! @-%1&! %G,! /-! 6141,-+2)4! '-4%! /&! 32/2&G! 'Y)4'&%! '&!

*2%-2//&3&4+R!(-4%!/&%!32/2&G5!@2)/)62MG&%Q!MG-%2!24*)3L,&%%2@/&%Q!/-!=2+&%%&!'&%!)4'&%!'&!

*2%-2//&3&4+! Z+hL2MG&3&4+! J! b! JD!3$+,&%! L-,! %&*)4'&^! &%+! L,)L),+2)44&//&! -G!3)'G/&!

'Yt)G46!'Y-L,$%!/Y1MG-+2)4!K!

!

?!e!Gh)0i!
!

!

/O!P!'(,!3'!$/-)3'!-AQ/)7&>!Z!3%!-'7(5,.!-)!$535')!',!X(!3%!05,'(('!-'(!/7-'(!-'!+5(%533'$'7,:!
!

!

.4! 1/-%+)6,-L#2&! 'h4-32MG&Q! MG&! *&! %)2+! &4! 1*#)6,-L#2&! )G! &4! 8A0Q! /&%! )4'&%! '&!

*2%-2//&3&4+! %)4+! 6141,1&%! '2,&*+&3&4+! '-4%! /&! +2%%G! b! /Y-2'&! 'YG4! =2@,&G,! @-%%&!

S,1MG&4*&! &5+&,4&Q! L)%2+2)441! -G! *)4+-*+! '&! /-! L&-GR! ?Y-=-4+-6&! '&! /Y1/-%+)6,-L#2&!

'h4-32MG&! &%+! '&! L&,3&++,&! G4&! 1=-/G-+2)4! MG-4+2+-+2=&! &+! '&! S)G,42,! '&%! *-,+&%!

'Y1/-%+2*2+1! -=&*! G4&! 3&2//&G,! ,1%)/G+2)4! MG&! /Y1/-%+)6,-L#2&! %+-+2MG&! Z;H^R! 7&L&4'-4+!

/YG+2/2%-+2)4!'&%! )4'&%! '&! *2%-2//&3&4+%! ,&MG2&,+! G4! %h%+$3&!L/G%! *)3L/&5&! *-L-@/&! '&!

6141,&,!&+!'&!3&%G,&,!/&%!L&+2+%!'1L/-*&3&4+%!/21%!-G5!)4'&%!'&!*2%-2//&3&4+R!.4!)G+,&Q!

/Y1/-%+)6,-L#2&! 'h4-32MG&! %)GSS,&! '&! /-! L,1%&4*&! '-4%! /&! 32/2&G! b! /-! S)2%! 'Y)4'&%! '&!

*)3L,&%%2)4!&+!'Y)4'&%!'&!*2%-2//&3&4+Q!*&!MG2!L&G+!'2324G&,!/-!MG-/2+1!'&%!3&%G,&%R!?-!

+&*#42MG&!&%+!-G%%2!+,$%!%&4%2@/&!-G5!&SS&+%!'&!@),'%Q!*-,!/&%!)4'&%!%)4+!,1S/1*#2&%!L-,!/&%!

24+&,S-*&%R! N24-/&3&4+Q! /-! 41*&%%2+1! 'YG4! =2@,&G,! &5+&,4&! ,&4'! *&++&! -LL,)*#&!

'2SS2*2/&3&4+!G+2/2%-@/&!&4!L,-+2MG&!*/242MG&!*)G,-4+&R!!

>/G%! ,1*&33&4+Q! '&%! %h%+$3&%! @-%1%! %G,! /-! _!S),*&! '&! ,-'2-+2)4! G/+,-%)4),&`!

*),,&%L)4'-4+!b!G4&!)4'&!'&!*)3L,&%%2)4!6141,1&!'2,&*+&3&4+!L-,!/&!%h%+$3&!'-4%!/&!



! J9!

32/2&G! )4+! 1+1! '1=&/)LL1%! Z;;^R! 7&++&! +&*#42MG&! -LL&/1&! _!+,-4%2&4+! &/-%+)6,-L#h!`! )G!

_!1/-%+)6,-L#2&! 23LG/%2)44&//&!`Q! L&,3&+! /-! 6141,-+2)4!'Y)4'&%!'&! *2%-2//&3&4+! -G! %&24!

'&%! +2%%G%! &4! S)*-/2%-4+! G4&! )4'&! G/+,-%)4),&! L&4'-4+! L,&%MG&! JDD3%R! EG! L)24+! '&!

S)*-/2%-+2)4Q! G4&! _!S),*&! '&! ,-'2-+2)4! G/+,-%)4),&!`! &%+! *,11&! MG2! =2&4+! _!L)G%%&,!`! /&%!

+2%%G%! /)*-/&3&4+R! 7&*2! 614$,&! '&%! )4'&%! '&! *2%-2//&3&4+! MG2! %&! L,)L-6&4+!

L&,L&4'2*G/-2,&3&4+! -G! L/-4! '&! /-! %)4'&R! .4!3&%G,-4+! /-! =2+&%%&! '&! '1L/-*&3&4+! '&!

/Y)4'&!'&!*2%-2//&3&4+Q!/-!'G,&+1!'G!+2%%G!L&G+!e+,&!&%+231&!MG-4+2+-+2=&3&4+R!(&G5!+hL&%!

'&!%h%+$3&%!'Y1/-%+)6,-L#2&!%)4+!@-%1%!%G,!*&!L,24*2L&R!(-4%!/&!%h%+$3&!EAN8Q!'1=&/)LL1!

L-,! F2&3&4%uQ! /-! =2+&%%&! '&%! )4'&%! '&! *2%-2//&3&4+! &%+! 1=-/G1&! b! L-,+2,! 'G! +&3L%!

'Y-,,2=1&! '&! /Y)4'&! &4! '2SS1,&4+%! L)24+%! %2+G1%! b! '2%+-4*&! 'G! L)24+! '&! 6141,-+2)4! '&!

/Y)4'&R!?&!%h%+$3&!E25L/),&,uQ!'1=&/)LL1!L-,!FGL&,%)42*!83-624&Q!L&,3&+!'&!%G2=,&!&4!

+&3L%! ,1&/! /&! '1L/-*&3&4+! '&! /Y)4'&! '&! *2%-2//&3&4+! 6,k*&! b! G4&! 23-6&,2&! _!G/+,-f

,-L2'&!`! Z)SS,-4+! G4&! *-'&4*&! L)G=-4+! -//&,! IG%MGYb! HDQDDD! 23-6&%! L-,! %&*)4'&^R! .4!

23-6&,2&!G/+,-f,-L2'&Q!G4&!23-6&!&%+!6141,1&!b!L-,+2,!'YG4&!)4'&!L/-4&!G42MG&!-/),%!MG&!

/&%!1*#)6,-L#&%!+,-'2+2)44&/%!*,1&4+!G4&!23-6&!G/+,-%)4),&!b!L-,+2,!'YG4!6,-4'!4)3@,&!

'Y)4'&%! Z&4! 6141,-/! -G! 3)24%! JHa^! 6141,1&%! %G**&%%2=&3&4+Q! *#-*G4&! L-,! G4! '&%!

*,2%+-G5! L21c)f1/&*+,2MG&%! '&! /-! %)4'&R! 7&++&! -LL,)*#&! _!%GL&,%)42MG&!`Q! L&,3&+!

/Y-LL/2*-+2)4!'YG4&!=2@,-+2)4!31*-42MG&!24+&,4&!&+!/Y23-6&,2&!_!G/+,-!,-L2'&!`!'&%!)4'&%!

'&!*2%-2//&3&4+%!MG2!&4!,1%G/+&4+!b!L-,+2,!'YG4&!3e3&!%)4'&!'Y1*#)6,-L#2&!Q!S)G,42%%-4+!

'&%!3&%G,&%!MG-4+2+-+2=&%!'&! /-!'G,&+1!'&%! +2%%G%! ZS26G,&!;^R! ?Y&4%&3@/&!'G!L,)*&%%G%!

1+-4+! &SS&*+G1! -G+)3-+2MG&3&4+! ! L-,! /&! %h%+$3&Q! /-! *)3L,&%%2)4! 3-4G&//&! 4Y&%+!

+#1),2MG&3&4+!L-%!41*&%%-2,&!&+!/-!+&*#42MG&!%&,-2+!-/),%!24'1L&4'-4+&!'&!/Y&5L1,2&4*&!

'&!/Y)L1,-+&G,R!!

!



! J:!

!

!

&!'()*# .# -! P3%(,/&1%*45'! *%1! /7-'! -'! +5(%533'$'7,:! =%! (/7-'! -A.+4/&1%*45'! &.7?1'! )7'! /7-'! -'!
+/$*1'((5/7! W!%+/)(,5+! 1%-5%,5/7! C/1+'!N:! ='! -.*3%+'$'7,! -'(! ,5(()(! *1/-)5,! )7'! /7-'! -'!
+5(%533'$'7,>! *'1*'7-5+)3%51'! 2! 3A/7-'! -'! +/$*1'((5/7>! -/7,! 3%! 05,'(('! '(,! *1/*/1,5/77'33'! 2! 3%!
-)1',.!-)!,5(()!('3/7!3A.9)%,5/7!/#0#.12345#/)!P!'(,!3'!$/-)3'!-AQ/)7&5#Z!3%!-'7(5,.!-)!$535')!',!X(!
3%!05,'(('!-'(!/7-'(!-'!+5(%533'$'7,:!X/)1,/5(5'!EE#:!
!

*R A&L,1%&4+-+2)4!'&%!23-6&%!'Y1/-%+)6,-L#2&!

!

?-!'G,&+1!'G!+2%%G!&%+!-SS2*#1&!/&!L/G%!%)G=&4+!%&/)4!G4&!*-,+&!L-,-31+,2MG&!)v!/-!'G,&+1!

&%+!,&L,1%&4+1&!L25&/!L-,!L25&/!%&/)4!G4&!1*#&//&!'&!6,2%Q!)G!L)G,!/&%!+&*#42MG&%!/&%!L/G%!

,1*&4+&%!%&/)4!G4&!1*#&//&!*)/),231+,2MG&R!7#&c!/&%!*)4%+,G*+&G,%!-%2-+2MG&%Q!L)G,!MG2!/&!

,)G6&! &%+! %h4)4h3&!'&! S1/2*2+1Q! /-! 'G,&+1!3-523-/&! L/G%! %G%L&*+&! &%+! -SS2*#1&! &4! @/&G!

-/),%!MG&!*#&c!/&%!)**2'&4+-G5Q!&//&!&%+!,&L,1%&4+1&!&4!,)G6&!ZS26G,&!X^R!

!

!

!



! JC!

!

!

&!'()*#6#"!I(*'+,(!,8*59)'(!-A)7!+%7+'1!;%<!',!-A)7'!,)$')1!@.75&7'!;@<!'7!.+4/&1%*45'!$/-'!B!;S<!
',! '7! .3%(,/&1%*45'! *%1! /7-'! -'! +5(%533'$'7,! ;T<:! ='! +%7+'1! ;+%1+57/$'! +%7%3%51'! 57C53,1%7,<!
*1.('7,'!-'(!+%1%+,.15(,59)'(!$/1*4/3/&59)'(!()(*'+,'(!;C/1$'!511.&)35?1'>!+/7,/)1(!$%3!35$5,.(<!',!
)7!%(*'+,!-)1! ;1/)&'<! ',!4.,.1/&?7'!'7!.3%(,/&1%*45':!=%! ,)$')1!@.75&7'! ;C5@1/%-.7/$'<!'(,!-'!
C/1$'!/0%3'!%0'+!-'(!+/7,/)1(!@5'7!35$5,.(!',!)7!%(*'+,!$/)!;@3')<!',!4/$/&?7'!'7!.3%(,/&1%*45':!
!

E

J

E

H

U

J

U

H



! Ja!

<JJ>B)<;BDC@!?;!J?:"D:A<C)?@!)>BCBLE?@!!

NF <11',%&2,#-!W&',(O8!6!'&!%&4&%2O4,0&2,#-!(80!'O0,#-0!+&++&,480!

!

7)33&!4)G%!/Y-=)4%!%)G/2641!*2f'&%%G%Q!G4!L-,-3$+,&!%GLL/13&4+-2,&!%&,-2+!G+2/&!L)G,!

-31/2),&,! /-! *-,-*+1,2%-+2)4! '&%! /1%2)4%! 3-33-2,&%! */-%%1&%! *)33&! 24'1+&,3241&%!

%&/)4! /&%! *,2+$,&%! 3),L#)/)62MG&%! &+! '2324G&,! /&! 4)3@,&! '&! @2)L%2&%! _!24G+2/&%!`R! ?&!

L-,-3$+,&!'&!_!'G,&+1!`!'&! /-! /1%2)4!&%+!G+2/2%1!-G!MG)+2'2&4! /),%!'&! /Y&5-3&4!*/242MG&R!

?),%!'&! /-!'1*)G=&,+&!'YG4&!3-%%&!3-33-2,&!b! /-!L-/L-+2)4Q! /Y&5-324-+&G,!&%+23&!%)4!

'&6,1!'&! %G%L2*2)4! &4! S)4*+2)4!'&!L/G%2&G,%! *,2+$,&%Q! ')4+! /-!3)@2/2+1Q! /&%! /232+&%! &+! /-!

'G,&+1R! .4! &SS&+Q! /&%! /1%2)4%! 3-/264&%! %)4+! +hL2MG&3&4+! L/G%! 'G,&%! MG&! /&%! +G3&G,%!

@14264&%R!7&L&4'-4+Q!*&++&!1=-/G-+2)4!*/242MG&!'&! /-!'G,&+1!,&%+&!%G@I&*+2=&Q!&+!'&!L/G%!

4Y&%+!L-%!1=-/G-@/&!L-,!'1S242+2)4!L)G,!/&%!3-%%&%!4)4!L-/L-@/&%R!7Y&%+!'-4%!*&!*)4+&5+&!

MG&! /&%! *#&,*#&G,%! &+! /&%! 24'G%+,2&/%! )4+! '1=&/)LL1! '&%! +&*#42MG&%! 'Y1/-%+)6,-L#2&!

L&,3&++-4+! 'Y1=-/G&,! b! '2%+-4*&! &4! 23-6&,2&Q! &4! 1*#)6,-L#2&! &+! &4! 8A0Q! /-! 'G,&+1! Z)G!

1/-%+2*2+1^!'&%!+2%%G%R!!

.4!-LL),+-4+!G4!L-,-3$+,&!%GLL/13&4+-2,&Q! /Y1/-%+)6,-L#2&!L)G,,-2+!')4*!-31/2),&,! /-!

*-,-*+1,2%-+2)4!'&%!23-6&%!')4+!/&%!*-,-*+1,2%+2MG&%!3),L#)/)62MG&%!%)4+!24'1+&,3241&%!

-=&*!L)G,!)@I&*+2S!'&!4&!L-%!_!,-+&,!`!'&%!*-4*&,%!-+hL2MG&%!Z-31/2),&,!/-!%&4%2@2/2+1!&+!/-!

i>>^Q! +)G+! &4! '2324G-4+! /&! 4)3@,&! '&! @2)L%2&%! 24G+2/&%! Z-31/2),&,! /-! %L1*2S2*2+1! &+! /-!

i>P^!ZN26G,&!9^R!

!



! JB!

!!

!

&!'()*#7#"!X%1+57/$'!+%7%3%51'! 57C53,1%7,!-'!4%),!&1%-'! ;I<!',! C5@1/%-.7/$'!@.757! ;B<:!='(!-')D!
,)$')1(! /7,! -'(! +%1%+,.15(,59)'(! $/1*4/3/&59)'(! *1/+4'(! '7! .+4/&1%*45'! $/-'! B! ;IS! ',! BS<!"!
C/1$'!/0%3'>!+/7,/)1(!+51+/7(+15,(>!$5+1/3/@)3.(!*%1!'7-1/5,>!(/5,!)7'!+%,.&/15'!IXH![!*/)1!3'(!-')D!
3.(5/7(:!P33'(!(/7,!,1?(!@5'7!-5CC.1'7+5.'(!'7!.3%(,/&1%*45'!(4'%1!\%0'>!*%1!+/7,1'>!'(,!,1?(!-5CC.1'7,!"!
%(*'+,!-)1!;1/)&'<!',!4.,.1/&?7'!*/)1!3%!3.(5/7!+%7+.1')('!;IT<!',!$/)!;@3')<!',!4/$/&?7'!*/)1!3%!
3.(5/7!@.75&7'!;BT<:!
!

-R >&,S),3-4*&%!'&!/Y1/-%+)6,-L#2&!%+-+2MG&!

!

.4! JBBCQ! T-,,-! &+! -/R! )4+! 1+G'21! /Y-%L&*+! &4! 1/-%+)6,-L#2&! %+-+2MG&! '&! X:! /1%2)4%!

3-33-2,&%! Z;X^! &+! )4+! )@%&,=1! MG&! /Y1/-%+)6,-33&Q! -SS2*#1! &4! 1*#&//&! '&! 6,2%Q!
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E/),%! MG&! T-,,-! &+! -/R! -=-2&4+! G+2/2%1! G4! @,-%!3)+),2%1! L)G,! +&42,! /-! %)4'&Q! *&! MG2! &%+!

'2SS2*2/&3&4+!G+2/2%-@/&!&4!L,-+2MG&!*/242MG&!*)G,-4+&Q!j2/+-[%Wh!&+!-/R!)4+!+&%+1!/Y-LL),+!

'&! /Y1/-%+)6,-L#2&! %+-+2MG&!-=&*!G4&! +&*#42MG&!_!3-24f/2@,&!`Q! *Y&%+!b!'2,&!MG&! /-! %)4'&!

'Y1*#)6,-L#2&! *)3L,23-4+! /&%! +2%%G%! 1+-2+! +&4G&! L-,! /-! 3-24! '&! /Y)L1,-+&G,! Z;:^R!

7&L&4'-4+Q! *)33&! /Y23-6&! 'Y1/-%+)6,-L#2&! 4Y1+-2+! L-%! )@+&4G&! &4! +&3L%! ,1&/!

Z*-/*G/-+&G,!#),%f/264&^Q! /&%!L&,S),3-4*&%!)@+&4G&%!1+-2&4+!31'2)*,&%R!?&!,&+)G,!=2%G&/!

&4!+&3L%!,1&/!%&3@/&!&4!&SS&+!&%%&4+2&/!L)G,!)@+&42,!G4&!23-6&!'Y1/-%+)6,-L#2&!'&!@)44&!
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MG2! %&,-!&4%G2+&! ,&L,2%!'-4%!'&!4)3@,&G%&%!LG@/2*-+2)4%Q! /&%!-G+&G,%!'&! *&! +,-=-2/!)4+!
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>/G%2&G,%! -G+,&%! 1+G'&%! */242MG&%! )4+! &4%G2+&! *)4S2,31! /&%! @)44&%! L&,S),3-4*&%! '&!

/Y1/-%+)6,-L#2&! %+-+2MG&! L)G,! /-! '2SS1,&4*2-+2)4! '&%! /1%2)4%! 3-33-2,&%! @14264&%! &+!

3-/264&%! ZXD\X9^R! >-,W! -! 3)4+,1! &4! HDJX! MG&! /-! *)4*),'-4*&! 24+&,f)@%&,=-+&G,! 'G!

%*),&! '&! 8+)#Q! @2&4! MG&!3)h&44&! Zw-LL-! n! DQ9B^! 1+-2+!3&2//&G,&! MG&! L)G,! /&%! *,2+$,&%!

3),L#)/)62MG&%! 'G! %*),&! U8fAE(F! ZX:^R! >)G,+-4+Q! -S24! 'Y)@+&42,! G4&! +&*#42MG&! L/G%!

,&L,)'G*+2@/&! &+! 3)24%! '1L&4'-4+&! '&! /Y)L1,-+&G,Q! *&,+-24%! -G+&G,%! )4+! %G661,1!
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/-! %L1*2S2*2+1! Z9C\:H^! '&! /Y1*#)6,-L#2&Q! &4! L-,+2*G/2&,! L)G,! /&%! 23-6&%! '&! L&+2+&! +-2//&!

ZpH*3^!ZXXQ:;Q:X^R!!

!

@R >&,S),3-4*&%!'&!/Y1/-%+)6,-L#2&!L-,!)4'&%!'&!*2%-2//&3&4+!Z1/-%+)6,-L#2&!

%#&-,![-=&!\!.F]^!

!
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'&%! -'14)*-,*24)3&%Q! *#&c! JJ! L-+2&4+&%! b! /Y-2'&! 'YG4&! +&*#42MG&! 'Y1/-%+)6,-L#2&!
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*-,-*+1,2%-+2)4! '&! 9;! /1%2)4%!3-33-2,&%! Z%&4%2@2/2+1! BClQ! %L1*2S2*2+1! a;lQ! i>>! aalQ!

i>P!B9l!&+!L,1*2%2)4!'2-64)%+2MG&!BJl^Q!*&!MG2!4Y1+-2+!+)G+&S)2%!L-%!%2642S2*-+2=&3&4+!

'2SS1,&4+!'&%!L&,S),3-4*&%!'&!/Y1*#)6,-L#2&!3)'&!U!Z:C^R!(-4%!G4&!31+-f-4-/h%&Q!7#&4!

&+! -/R! )4+! )@%&,=1! G4&! %&4%2@2/2+1! '&! B;l! &+! G4&! %L1*2S2*2+1! '&! aJl! L)G,! /Y.F]! Z:a^R!

E/),%! MG&! /&%! L,&32$,&%! 1+G'&%! */242MG&%! %G,! /Y.F]! %&! %)4+! @-%1&%! %G,! '&%! %&G2/%!
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MG-4+2+-+2S%! &4! W>-Q! L/G%2&G,%! -G+&G,%! %&! %)4+! &4%G2+&! 24+1,&%%1%! -G5! L&,S),3-4*&%! '&!

/Y-4-/h%&!MG-/2+-+2=&!'&!/-!*-,+&!*)G/&G,!'Y1/-%+)6,-L#2&!&4!%&!@-%-4+!4)+-33&4+!%G,!G4!

%*),&!b!X!42=&-G5!L,)L)%1!L-,!")c-W2!&+!-/R!Z:B^!-=&*!'&!@)44&%!L&,S),3-4*&%!16-/&3&4+!

ZCD\C;^R!t))4!&+!-/R!)4+Q!&G5Q!3)4+,1!G4&!@)44&!*),,1/-+2)4!&4+,&!-4-/h%&%!MG-/2+-+2=&!&+!

MG-4+2+-+2=&!ZCX^R!!

7)33&! L)G,! /Y1/-%+)6,-L#2&! %+-+2MG&Q! /&%! L&,S),3-4*&%! '&! /Y.F]! %&G/&! 4&! %)4+! L-%!

%GL1,2&G,&%!b!*&//&%!'&! /Y1*#)6,-L#2&!3)'&!U!&+!'&!3&2//&G,%! ,1%G/+-+%!L)G,,-2&4+!e+,&!

)@+&4G%! &4! -%%)*2-4+! /&%! '&G5! -LL,)*#&%! ZC9^R! ?Y-LL),+! '&! /Y-%%)*2-+2)4! '&!

/Y1/-%+)6,-L#2&! %#&-,! [-=&! b! /Y-%L&*+! 3),L#)/)62MG&! &4! 1*#)6,-L#2&! 3)'&! U! -! 1+1!

1=-/G1!'-4%!/Y1+G'&!3G/+2*&4+,2MG&!24+&,4-+2)4-/&!U.J!ZU,&-%+!./-%+)6,-L#h!J^!24*/G-4+!

L/G%!'&!BDD!3-%%&%!3-33-2,&%! Z;^R!(-4%!*&++&!1+G'&Q!U&,6!&+!-/R! )4+!1=-/G1!L/G%2&G,%!

-/6),2+#3&%! '1*2%2)44&/%! @-%1%! %G,! '2SS1,&4+&%! 31+#)'&%! 'Y1=-/G-+2)4! '&! /-! 'G,&+1! f!

MG-4+2+-+2=&%! -=&*! 3&%G,&%! '&! /-! 'G,&+1! 3-523-/&! Z.3-5^! )G! '&! /-! 'G,&+1! 3)h&44&!

Z.3&-4^Q! 3-2%! -G%%2! MG-/2+-+2=&! &4! S)4*+2)4! '&! /Y-%L&*+! =2%G&/! '&! /Y23-6&! \! &+! %G,!

'2SS1,&4+&%! %+,-+162&%! '&! 3)'2S2*-+2)4%! '&! /-! */-%%2S2*-+2)4! U8fAE(F! &4! S)4*+2)4! '&%!

,1%G/+-+%! 'Y.F]R! E! L-,+2,! '&! /Y-4-/h%&! MG-/2+-+2=&! '&! /-! *-,+)6,-L#2&! *)G/&G,Q! &+! &4!

*#)2%2%%-4+! G4&! %+,-+162&! %&/)4! /-MG&//&! /&%! 23-6&%! E7A;! _!'G,&%!`! &4! 1/-%+)6,-L#2&!

1+-2&4+! ,&*/-%%1%!E7AX-!&+! /&%! 23-6&%!E7AX-!_!3)//&%!`! ,&*/-%%1&%!E7A;Q! *&++&!1+G'&!-!

3)4+,1!G4&!-G63&4+-+2)4!'&!/-!%L1*2S2*2+1!'&!:JQJl!L)G,!/y1*#)6,-L#2&!3)'&!U!%&G/&!b!

CaQ9l! L)G,! /Y-LL,)*#&! *)3@241&Q! %-4%! 3)'2S2*-+2)4! %2642S2*-+2=&! '&! /-! %&4%2@2/2+1! MG2!

L-%%-2+! ,&%L&*+2=&3&4+! '&!BCQHl!b!BaQ:lR!(&%! ,1%G/+-+%! %232/-2,&%! 1+-2&4+! )@+&4G%! &4!

*#)2%2%%-4+! G4&! -LL,)*#&! MG-4+2+-+2=&! @-%1&! %G,! /-! =-/&G,! '&! .3-5! -=&*! G4! %&G2/! '&!

aDW>-R!.4!%&!@-%-4+!%G,!/-!=-/&G,!3)h&44&!'Y1/-%+2*2+1!'-4%!G4&!,162)4!'Y24+1,e+!'&!H33!

L)%2+2)441&!%G,!/-!c)4&!/-!L/G%!'G,&!'&!/Y23-6&Q!MGY&//&!%)2+!24+,-f!)G!L1,2f/1%2)44&//&Q!&+!

-=&*!G4!%&G2/!'2-64)%+2MG&!'&!9D!W>-Q!.=-4%!&+!-/R!)4+!3)4+,1!G4&!%&4%2@2/2+1!ZJDDl^!&+!
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G4&!=-/&G,!L,1'2*+2=&!416-+2=&!ZJDDl^!'&!/-!*)3@24-2%)4!'&!/Y.F]!&+!1*#)6,-L#2&!3)'&!

U!*#&c!JC9!L-+2&4+&%Q! %GL1,2&G,&!b!*#-*G4&!'&!*&%! +&*#42MG&%!L,2%&%!%1L-,13&4+!ZC:^R!

.4! ,&=-4*#&Q! /-! %L1*2S2*2+1! '&! /-! *)3@24-2%)4! 4Y1+-2+! L-%! 3&2//&G,&! '-4%! *&++&! 1+G'&R!

?Y.F]! %&,-2+! ')4*! 24'2MG1&! &4! *)3L/13&4+! 'G! 3)'&! U! &+! -G,-2+! G4! 24+1,e+! L)G,! /&%!

23-6&%! 24'1+&,3241&%Q! &4! L-,+2*G/2&,! L)G,! /&%! /1%2)4%! '&! *-+16),2&! U8fAE(F! XR! .4!

-I)G+-4+!/&!*,2+$,&!'&!'G,&+1!b!/Y-4-/h%&!'&!/1%2)4%!*/-%%1&%!E7AX-!ZpJDl!'&!*-4*&,^!&+!

E7AX@! ZJD! b! 9Dl! '&! *-4*&,! &4=2,)4! %&/)4! /-! */-%%2S2*-+2)4! U8fAE(F^Q! t)GW! &+! -/R! )4+!

3)4+,1!MG&!/Y.F]!L&,3&++-2+!'&!32&G5!%+,-+2S2&,!*&++&!*-+16),2&!X!&4!24'2=2'G-/2%-4+!G4!

6,)GL&!'&!/1%2)4%!+,$%!L&G!%G%L&*+&%!&+!G4!6,)GL&!'&!/1%2)4!b!,2%MG&!L/G%!23L),+-4+!ZCJ^R!

?Y-LL),+!'&!/Y.F]!-!-G%%2!1+1!3)4+,1!L)G,!G4!%)G%f6,)GL&!'Y23-6&%!1*#)6,-L#2MG&%Q!/&%!

_!4)4f3-%%&%!`! f! *),,&%L)4'-4+! b! '&%! L/-6&%! #hL)1*#)6$4&%! %-4%! ,1&//&! 3-%%&!

24'2=2'G-/2%-@/&!f!/&!L/G%!%)G=&4+!*/-%%1&%!E7AX!ZCC^R!.4!*#)2%2%%-4+!'&!,&*/-%%&,!E7A;!

/&%!/1%2)4%!4)4!3-%%&%!E7AX-!%2!/&G,!-%L&*+!1+-2+!@1424!&4!1/-%+)6,-L#2&Q!/-!%L1*2S2*2+1!'&!

/Y23-6&,2&!L&G+!e+,&!-31/2),1&!'&!JC!b!:Hl!%-4%!L&,+&!'&!%&4%2@2/2+1!ZBJQCl^!ZCa^R!!

?Y&4%&3@/&! '&! *&%! ,1%G/+-+%! *)4S2,3&4+! MGY&4! *#-46&-4+! /&! '&6,1! '&! %G%L2*2)4! 'YG4&!

23-6&! 1*#)6,-L#2MG&Q! /Y.F]! L&G+! 3)'2S2&,! /&%! %+,-+162&%! '&! L,2%&! &4! *#-,6&! &+!

L&,3&++,-2+! '&! '2324G&,! /&! 4)3@,&! '&! @2)L%2&%! 24G+2/&! %-4%! _!,-+&,!`! L/G%! '&! *-4*&,%!

ZCB\aJ^R!

.4! *&! MG2! *)4*&,4&! /-! +&*#42MG&!EAN8Q! L/G%2&G,%! 1+G'&%! )4+!3)4+,1! %)4! 24+1,e+! &+! %&%!

@)44&%!L&,S),3-4*&%!L)G,!/-!*-,-*+1,2%-+2)4!'&%!/1%2)4%!3-33-2,&%Q!MG&!*&!%)2+!b!L-,+2,!

'YG4&! -4-/h%&! MG-4+2+-+2=&! ZaH\a9^! )G! MG-/2+-+2=&! Za:^R! 7)33&! L)G,! /&%! -G+,&%!

31+#)'&%! 'Y1/-%+)6,-L#2&Q! /-! +&*#42MG&! EAN8! -SS2*#&! '&! 3&2//&G,&%! L&,S),3-4*&%!

/),%MGY&//&!&%+!G+2/2%1&!&4!*)3L/13&4+!'&! /Y-4-/h%&!3),L#)/)62MG&!&4!3)'&!U!L)G,! /&%!

23-6&%!4)4!+hL2MG&%!&+!&4!L-,+2*G/2&,!/&%!/1%2)4%!E7AX!ZaCQaa^R!



! H9!

?&%!L&,S),3-4*&%!'&!/Y1/-%+)6,-L#2&!%)4+!*&L&4'-4+!=-,2-@/&%!&4!S)4*+2)4!'&!L/G%2&G,%!

S-*+&G,%!K!+hL&!'&!*-4*&,Q!+hL&!'&!%&24!&+!/)*-/2%-+2)4!'&%!/1%2)4%R!?&%!*-4*&,%!'&!L&+2+&%!

+-2//&%Q!'&!@-%!6,-'&Q!'1+&*+1%!-G!*)G,%!'YG4!'1L2%+-6&!%h%+13-+2MG&!'YG4&!L-,+Q!&+!/&%!

*-,*24)3&%!24+,-f*-4-/-2,&%!'Y-G+,&!L-,+Q!%&,-2&4+!-24%2!L/G%!%)G=&4+!,&%L)4%-@/&%!'&!

,1%G/+-+%!S-G%%&3&4+!416-+2S%!ZaB^R!8/!&4!&%+!'&!3e3&!L)G,!/&%!/1%2)4%!L,)S)4'&%!)G!'-4%!

'&%!%&24%!=)/G324&G5!ZBD^R!?-!L,)S)4'&G,Q!/Y1L-2%%&G,!'G!%&24Q!/-!S-2@/&!MG-/2+1!'&!/Y23-6&!

&+!G4&!6,-4'&!+-2//&!/1%2)44&//&!%&,-2&4+!L)G,!/&G,!L-,+Q!L/G%!%)G=&4+!L)G,=)h&G,%!'&!

S-G5!L)%2+2S%!ZBD^R!

!

RF <11',%&2,#-0!%',-,U$80!1#28-2,8''80!

!

>/G%2&G,%! -G+,&%! -LL/2*-+2)4%! L)+&4+2&//&%! '&! /s1/-%+)6,-L#2&! &4! %14)/)62&! )4+! 1+1!

,-LL),+1&%!'-4%!/-!/2++1,-+G,&Q!3-2%!/&G,!42=&-G!'&!L,&G=&!,&%+&!S-2@/&R!

!

-R .*#)6,-L#2&!!'&!_!%&*)4'!/))W!`!K!*-,-*+1,2%-+2)4!'&%!/1%2)4%!&+!6G2'-6&!

'&%!@2)L%2&%R!

!!

?Y1*#)6,-L#2&! &%+! L-,S)2%! ,1-/2%1&! '&! S-z)4! *2@/1&! b! /-! %G2+&! 'YG4&! -G+,&! +&*#42MG&!

'Y23-6&,2&!L)G,!+&4+&,!'&!'1+&*+&,!-!L)%+&,2),2!G4&!23-6&!%G%L&*+&R!7&%!1*#)6,-L#2&%!'&!

_!%&*)4'! /))W!`! )4+! L)G,! @G+!'Y-LL),+&,! '&%! *,2+$,&%! %GLL/13&4+-2,&%! L)G,! /-!

*-,-*+1,2%-+2)4!'&!*&%!23-6&%!&+!'&!/&%!L,1/&=&,!%2!L)%%2@/&!%)G%!6G2'-6&!1*#)6,-L#2MG&R!

.+-4+!')441!MGY&//&%!4Y)4+!&4!6141,-/!L-%!1+1!'1+&*+1&%!/),%!'YG4&!L,&32$,&!1*#)6,-L#2&!

_!4)4!*2@/1&!`Q! ! 2/! %Y-62+!%)G=&4+!'Y23-6&%!%G@+2/&%!')4*!'2SS2*2/&%!b!*-,-*+1,2%&,R!7)33&!

4)G%! /Y-=)4%!=GQ! /Y1=-/G-+2)4!&4!1/-%+)6,-L#2&!'&! /-!'G,&+1!'&!*&%! 23-6&%!%G@+2/&%!L&G+!



! H:!

-31/2),&,! /&G,! *-,-*+1,2%-+2)4! &+! ')4*! -31/2),&,! /-! ,&4+-@2/2+1! '&%! L,1/$=&3&4+%! 4!

%1/&*+2)44-4+!32&G5! /&%! /1%2)4%!41*&%%2+-4+!G4!L,1/$=&3&4+R!?&!*2@/-6&!'&%!@2)L%2&%!'&!

*&%! 23-6&%!L&G+!-G%%2! %Y-=1,&,! *)3L/2MG1!*-,!&//&%! %)4+! %)G=&4+!'&!L&+2+&! +-2//&!&+!3-/!

=2%2@/&%R!7)33&!4)G%!/Y-=)4%!=GQ!/Y1=-/G-+2)4!&4!1/-%+)6,-L#2&!'&!/-!'G,&+1!'&!*&%!23-6&%!

%G@+2/&! L&G+! -31/2),&,! /&G,! *-,-*+1,2%-+2)4! &+! ')4*! -31/2),&,! /-! ,&4+-@2/2+1! '&%!

L,1/$=&3&4+%R!T,k*&!b!G4&! 23-6&!'h4-32MG&!&4!+&3L%!,1&/Q! /Y.F]!L)G,,-2+!-G%%2!-2'&,!

-G! *2@/-6&! /),%! '&! /-! ,1-/2%-+2)4! '&%! @2)L%2&%! &4! 3&++-4+! 32&G5! &4! 1=2'&4*&! /&%!

-4)3-/2&%R!

?Y-LL),+!'&! /Y.F]!&4!_!%&*)4'!/))W!`!'&! /Y8A0!-!@2&4!1+1!3)4+,1!L-,!>/&*#-!&+!-/R!ZBJ^R!

(-4%! /&G,!-,+2*/&Q! 24*/G-4+!B:!/1%2)4%!E7A!X!)G!9!'1+&*+1&%!&4!8A0Q! /Y.F]!-31/2),-2+! /-!

'1+&*+2)4! )G! /&! *2@/-6&! '&! H;l! '&%! *-4*&,%! =G! &4! 1*#)6,-L#2&! '&! _!%&*)4'! /))W!`R!

?Y-LL),+! '&! /Y1/-%+)6,-L#2&! -! -G%%2! 1+1! %G661,1! L)G,! /-! *-,-*+1,2%-+2)4! '&! S)h&,%! '&!

32*,)*-/*2S2*-+2)4%!'1*)G=&,+%!&4!3-33)6,-L#2&!ZBH^R!(-4%!G4&!1+G'&!*)3L,&4-4+!CC!

S)h&,%!'&!*-/*2S2*-+2)4%!%G%L&*+%!'1+&*+1%!&4!3-33)6,-L#2&Q!/&%!-G+&G,%!)4+!3)4+,1!MG&!

/-!'G,&+1!1=-/G1&!L-,!G4!%*),&!'&!'1S),3-+2)4!&4!1/-%+)6,-L#2&!%+-+2MG&!1+-2+!'2SS1,&4+&!

&4+,&!S)h&,%!'&!32*,)*-/*2S2*-+2)4%!@1424%!&+!3-/24%R!F2!/Y&5L1,2&4*&!*/242MG&!L,-+2MG&!=-!

'-4%!/&!%&4%!'&!*&%!,1%G/+-+%Q!'Y-G+,&%!')441&%!%)4+!+)G+&S)2%!41*&%%-2,&%!L)G,!*)4S2,3&,!

/Y24+1,e+!'&!/Y1/-%+)6,-L#2&!&4!1*#)6,-L#2&!'&!_!%&*)4'!/))W!`R!!

!

@R .4=-#2%%&3&4+!6-46/2)44-2,&!-52//-2,&!'&%!*-4*&,%!'G!%&24!

!

?Y1=-/G-+2)4!'G!%+-+G+!6-46/2)44-2,&!-52//-2,&!'&%!*-4*&,%!'G!%&24Q!*Y&%+!b!'2,&!/Y&52%+&4*&!

)G! 4)4! '&! 31+-%+-%&%! 6-46/2)44-2,&%! -G! 3)3&4+! 'G! '2-64)%+2*Q! &%+! *,G*2-/&! L)G,! &4!

'1+&,324&,! /-! L,2%&! &4! *#-,6&R! 7/-%%2MG&3&4+Q! /Y&5+&4%2)4! 6-46/2)44-2,&! -52//-2,&! &%+!

'1+&,3241&! -G! *)G,%!'&! /-! *#2,G,62&! 6,k*&! b! /-! +&*#42MG&!'G! 6-46/2)4! %&4+24&//&R! 7&++&!



! HC!

+&*#42MG&! L&,3&+Q! 6,k*&! b! /Y24I&*+2)4! '-4%! /&! %&24! 'YG4! +,-*&G,! ,-'2)-*+2S! Z+&*#41+2G3!

BB3^! &+! 'YG4! *)/),-4+! @/&GQ! '&! '1+&*+&,! /&! L,&32&,! ,&/-2! '&! /-! *#-24&! 6-46/2)44-2,&R! F2!

*&/G2f*2! &%+! 24'&34&!'&! +)G+! &4=-#2%%&3&4+! +G3),-/! b! /Y-4-/h%&!#2%+)/)62MG&Q! /&! ,2%MG&!

'Y&4=-#2%%&3&4+! '&%! -G+,&%! 6-46/2)4%! &%+! +,$%! S-2@/&! &+! *&G5f*2! 4&! %&,)4+! L-%! ,&+2,1%Q!

1=2+-4+!-24%2!/&%!*)3L/2*-+2)4%!/21&%!-G!*G,-6&R!.4!,&=-4*#&Q!%2!/&!6-46/2)4!%&4+24&//&!&%+!

&4=-#2Q!2/!h!-!G4&!24'2*-+2)4!b!&SS&*+G&,!G4!*G,-6&!6-46/2)44-2,&R!?),%!'G!@2/-4!242+2-/!'YG4!

*-4*&,! 'G! %&24Q! 2/! &%+! ,&*)33-4'1! 'Y&SS&*+G&,! %h%+13-+2MG&3&4+! G4&! &5L/),-+2)4! 'G!

*,&G5! -52//-2,&! &4! 1*#)6,-L#2&Q! -S24! '&! '1+&*+&,! 'Y1=&4+G&/%! 6-46/2)4%! L,1%&4+-4+! '&%!

*-,-*+1,2%+2MG&%!3),L#)/)62MG&%!%G%L&*+&%!Z1L-2%%2%%&3&4+!*),+2*-/!S)*-/!)G!'&!L/G%!'&!

;33Q! '2%L-,2+2)4! 'G! #2/&! 6,-2%%&G5g^R! ?-! '1+&*+2)4! '&! +&/%! 6-46/2)4%! L&,3&+Q! &4!

&SS&*+G-4+!G4!L,1/$=&3&4+!*2@/1!%)G%!*)4+,d/&!1*#)6,-L#2MG&Q!'&! S-2,&! /&!'2-64)%+2*!&4!

L,1f)L1,-+)2,&!'Y&4=-#2%%&3&4+! 6-46/2)44-2,&! &+!')4*!'Y&SS&*+G&,!G4! *G,-6&!'Y&3@/1&R!

")G+&S)2%! /&%! *,2+$,&%! 3),L#)/)62MG&%! &4! 1*#)6,-L#2&! %)4+! L&G! L&,S),3-4+%! L)G,!

'2SS1,&4*2&,! /&%! 6-46/2)4%! %-24%! '&! *&G5! MG2! %)4+! -++&24+%R! 7&,+-24%! -G+&G,%! )4+! ')4*!

1+G'21!/Y-LL),+!'&!/Y1/-%+)6,-L#2&!L)G,!/Y1=-/G-+2)4!'G!%+-+G+!6-46/2)44-2,&!-52//-2,&!'&%!

*-4*&,%!'G! %&24R!7)4*&,4-4+! /Y1/-%+)6,-L#2&! %+-+2MG&Q! /&%! ,1%G/+-+%!'&%!MG&/MG&%!1+G'&%!

LG@/21&%! %G,! /&! %GI&+! %)4+! *)4+,-'2*+)2,&%Q! *&,+-24&%! 3)4+,-4+! G4! @141S2*&! '&!

/Y1/-%+)6,-L#2&! ZB;QBX^Q! +-4'2%! MGYG4&! -G+,&! 4Y)@%&,=&! L-%! 'Y-31/2),-+2)4! '&%!

L&,S),3-4*&%!L-,! ,-LL),+!b! /Y1*#)6,-L#2&!3)'&!U! ZB9^R!<4&!%&G/&!1+G'&!-!1+1!LG@/21&!

*)4*&,4-4+!/Y.F]Q!%G661,-4+!G4!24+1,e+!L)+&4+2&/!'&!*&++&!+&*#42MG&!L)G,!/Y1=-/G-+2)4!'G!

*,&G5! -52//-2,&! ZB:^R! ")G+&S)2%Q! 2/! h! b! /Y#&G,&! -*+G&//&! +,)L! L&G! '&! ')441&%! '-4%! /-!

/2++1,-+G,&! L)G,! L)G=)2,! *)4*/G,&! %G,! /&! ,d/&! '&! /Y1/-%+)6,-L#2&! L)G,! /Y1=-/G-+2)4! '&!

/Y&5+&4%2)4!6-46/2)44-2,&!-52//-2,&!&4!L,1f+#1,-L&G+2MG&!'YG4!*-4*&,!'G!%&24!!

!



! Ha!

*R ?-!'G,&+1!*)33&!S-*+&G,!L,)4)%+2MG&!'&%!*-4*&,%!'G!%&24!

!

?Y-6,&%%2=2+1!'&%!*-4*&,%!'G!%&24!'1L&4'!'&! /&G,!L,)S2/!6141+2MG&R!?&%!*-4*&,%! /&%!L/G%!

-6,&%%2S%!-G,)4+!G4!,2%MG&!'&!,1*2'2=&!L/G%!1/&=1Q!G4!+-G5!'&!31+-%+-%&%!-G!3)3&4+!'G!

'2-64)%+2*! L/G%! 23L),+-4+! &+! G4&! L/G%! S),+&! 3),+-/2+1R! ?&! L,)S2/! 'Y-6,&%%2=2+1! &%+! G4!

1/13&4+! *,G*2-/! L)G,! L)%&,! /Y24'2*-+2)4! 'YG4&! *#232)+#1,-L2&! -'IG=-4+&Q! MG2! %&,-!

-'3242%+,1&! &4! *)3L/13&4+! 'G! +,-2+&3&4+! *#2,G,62*-/! L)G,! '2324G&,! /&! ,2%MG&! '&!

,1*2'2=&! '&%! *-4*&,%! -6,&%%2S%R! ?&! %1MG&4z-6&! 6142MG&! '&%! +G3&G,%! &%+! *)G+&G5! &+!

'2SS2*2/&! b! &SS&*+G&,!&4!L,-+2MG&! *)G,-4+&R!O4!1=-/G&!')4*!&4!L,-+2MG&! /&!L,)4)%+2*!'&%!

*-4*&,%! 'G! %&24! b! L-,+2,! '&! /Y&5L,&%%2)4!L#14)+hL2MG&!'&%! 6$4&%R! ?Y&5L,&%%2)4! )G!4)4!

'&%! ,1*&L+&G,%! #),3)4-G5! &4! 233G4)#2%+)*#232&! &%+! -24%2! *)4%2'1,1&! *)33&! G4!

@2)3-,MG&G,!L,)4)%+2MG&!'&%!*-4*&,%!'G!%&24R!?&%!*-4*&,%!4Y&5L,23-4+!42!/&%!,1*&L+&G,%!

-G5! {%+,)6$4&%Q! 42! /&%! ,1*&L+&G,%! b! /-! L,)6&%+1,)4&Q! 42! j&,H! ZG4&! L,)+124&!

3&3@,-4-2,&^Q! -LL&/1%! *-4*&,%! +,2L/&%! 416-+2S%! )4+! L-,! &5&3L/&! +&4'-4*&! b! e+,&! L/G%!

-6,&%%2S%!&+!'&=,)4+!@141S2*2&,!'YG4&!*#232)+#1,-L2&!-'IG=-4+&R!?Y23-6&,2&!&%+!&//&!-G%%2!

G4&!&5L,&%%2)4!L#14)+hL2MG&!&!/-!614)32MG&!%)G%fI-*&4+&!'&%!*-4*&,%!ZBC^R!.4!,&S/1+-4+!

/-!'G,&+1Q!/21&!b!/-!4-+G,&!&+!b!/Y),6-42%-+2)4!32*,)%*)L2MG&!'&%!+G3&G,%Q!/Y1/-%+)6,-L#2&!

S-2+!L-,+2&!'&%!+&*#42MG&%!'Y23-6&,2&!S)4*+2)44&//&!&+!*&,+-24%!-G+&G,%!%G66$,&4+!MGY&//&!

L)G,,-2+!-G%%2! I)G&,!G4!,d/&!L)G,!/Y1=-/G-+2)4!L,)4)%+2MG&!4)4!24=-%2=&!'&%!*-4*&,%!'G!

%&24R! T,-I)! &+! U-,,! )4+! )@%&,=1! &4! 1/-%+)6,-L#2&! %+-+2MG&! MG&! /&! ,-+2)! +-2//&! &4!

1/-%+)6,-L#2&q+-2//&!&4!3)'&!U!1+-2+!*),,1/1&!-G!+hL&!#2%+)/)62MG&!&+!-G!6,-'&!'&!*-4*&,!

'G!%&24!ZBa^R!>/G%2&G,%!-G+,&%!-G+&G,%!)4+!3)4+,1!&4!1/-%+)6,-L#2&!%#&-,![-=&!MG&!/&%!

*-4*&,%! '&! L/G%! 3-G=-2%! L,)4)%+2*! 1+-2&4+! /&%! L/G%! 'G,%! ZBB\JDJ^R! ?-! 'G,&+1! &4!

1/-%+)6,-L#2&!-!-G%%2!1+1!-%%)*21&!-G!,2%MG&!'Y&4=-#2%%&3&4+!6-46/2)44-2,&!'&%!*-4*&,%!

'G!%&24!-G!3)3&4+!'G!'2-64)%+2*!ZJDH^R!")G+&S)2%Q!'-4%!G4&!1+G'&!,1*&4+&Q!T-4-G!&+!-/R!



! HB!

4Y)4+!MG-4+!b!&G5!L-%!3)4+,1!'&!'2SS1,&4*&%!'&!'G,&+1!&4+,&!/&%!'2SS1,&4+%!%)G%!+hL&%!'&!

*-4*&,%!24=-%2S%!ZJD;^R!!

!

'R ./-%+)6,-L#2&!&+!,1L)4%&!b!/-!*#232)+#1,-L2&!

!

?Y1/-%+)6,-L#2&!-!-G%%2!1+1!L,)L)%1&!L)G,!/Y1=-/G-+2)4!L,1*)*&!'&!/-!,1L)4%&!+G3),-/&!b!

/-!*#232)+#1,-L2&R!(-4%!/&!*-%!'&!*-4*&,%! /)*-/&3&4+!-=-4*1%Q!G4&!*#232)+#1,-L2&!41)f

-'IG=-4+&! &%+! /&! +,-2+&3&4+! '&! ,1S1,&4*&! L)G,! S-2,&! '2324G&,! /-! +-2//&! '&! /-! +G3&G,! &+!

L&,3&++,&!G4&!*#2,G,62&!*)4%&,=-+,2*&!ZJDX^R!7&L&4'-4+Q!/-!,1L)4%&!b!/-!*#232)+#1,-L2&!

&%+! =-,2-@/&! &+! %)4! 1=-/G-+2)4! L,1*)*&! &%+! *,G*2-/&! L)G,! 1=2+&,! '&! L)G,%G2=,&! G4!

+,-2+&3&4+! /)G,'! L&G! &SS2*-*&! &+! L)G,! L,)L)%&,! G4&! L,2%&! &4! *#-,6&! -'-L+1&! /&! L/G%!

L,1*)*&3&4+! L)%%2@/&R! ?-! '2324G+2)4! '&! /-! +-2//&! +G3),-/&Q! b! /Y&5-3&4! */242MG&! &+! b!

/Y23-6&,2&Q!MG2!&%+! /-!,1S1,&4*&!L)G,! /Y1=-/G-+2)4!'&! /-!,1L)4%&!-G!+,-2+&3&4+Q!L&G+!e+,&!

,&+-,'1&!ZJD9^R!7&L&4'-4+Q!2/!&%+!L,)@-@/&!'&%!3)'2S2*-+2)4%!@2)/)62MG&%!32*,)%*)L2MG&%!

L,1*$'&4+! /&%! *#-46&3&4+%! -4-+)32MG&%! 3-*,)%*)L2MG&%! ZJD:^R! E24%2Q! /Y23-6&,2&!

S)4*+2)44&//&! L)G,,-2+! -LL),+&,! '&! 4)G=&-G5! *,2+$,&%! L)G,! /Y1=-/G-+2)4! L,1*)*&! '&! /-!

,1L)4%&! -G! +,-2+&3&4+! ZJDCQJDa^R! ?-! 'G,&+1! L)G,,-2+! ! e+,&! G4! L-,-3$+,&! 24+1,&%%-4+!

L)G,!/Y1=-/G-+2)4!'&%!!+2%%G%!+,-2+1%Q!LG2%MG&!/-!,1L)4%&!-G!+,-2+&3&4+!&4+,-24&!G4&!3),+!

*&//G/-2,&!&+!')4*!'&%!3)'2S2*-+2)4%!'&%!L,)L,21+1%!@2)f31*-42MG&%!'&%! +G3&G,%R!(&G5!

1+G'&%Q!/YG4&!L)G,!/Y1/-%+)6,-L#2&!%+-+2MG&Q!/Y-G+,&!L)G,!/Y.F]Q!)4+!%G661,1!MG&!/-!'G,&+1!

242+2-/&! '&%! +G3&G,%L)G,,-2+! e+,&! G4! S-*+&G,! L,1'2*+2S! '&! /-! ,1L)4%&! -G! +,-2+&3&4+!

ZJDBQJJD^R! xG&/MG&%! 1+G'&%! )4+! 1+G'21! /&%! 3)'2S2*-+2)4%! &4! 1/-%+)6,-L#2&! L)G,!

/Y1=-/G-+2)4!L,1*)*&!'&!/-!,1L)4%&!b!/-!*#232)+#1,-L2&!'-4%!/&!*-4*&,!'G!L-4*,1-%!ZJJJ^!

&+! 'G! ,&*+G3! ZJJH^Q! 3-2%! G4&! %&G/&! %Y&%+! 24+1,&%%1&! -G! +,-2+&3&4+! 41)f-'IG=-4+! 'G!

*-4*&,! 'G! %&24! ZJJ;^R! (-4%! *&++&! 1+G'&Q! N-/)G! &+! -/R! )4+! %G661,1! MG&! /Y1/-%+)6,-L#2&!



! ;D!

%+-+2MG&! -G,-2+! /&! L)+&4+2&/! 'se+,&! G4! @)4! 3-,MG&G,! L,1*)*&! '&! /-! ,1L)4%&! b! /-!

*#232)+#1,-L2&!'&%!*-4*&,%!'G!%&24R!F2!*&%!,1%G/+-+%!%)4+!&4*)G,-6&-4+%Q!'Y-G+,&%!1+G'&%!

%)4+!41*&%%-2,&%!L)G,!*)4S2,3&,!/Y24+1,e+!&+!/-!L/-*&!'&!/Y1/-%+)6,-L#2&!L)G,!/Y1=-/G-+2)4!

'&!/-!,1L)4%&!&4!L,-+2MG&!*/242MG&R!

!



! ;J!

!>BAB;?@!?;!C?)?@@B;?!7?!X<>B7<;BDC!;?)KCBLE?!

7?!>/?@Y!

!

7)33&!4)G%!/Y-=)4%!3&4+2)441!L,1*1'&33&4+Q! /-!=-/2'-+2)4!'YG4&!4)G=&//&!+&*#42MG&!

'2-64)%+2MG&! &%+! G4! L,)*&%%G%! /)46! &+! *)3L/&5&R! >-,32! /&%! L,&32$,&%! 1+-L&%! '&! *&!

L,)*&%%G%Q!2/!h!-!J^!/-!=-/2'-+2)4!L,1f*/242MG&!%G,!3)'$/&!@2)/)62MG&!*)4+,d/1Q!MG2!L&,3&+!

'Y1+G'2&,! &+! '&! *)3L,&4',&! /&%! L#14)3$4&%! @2)/)62MG&%! MG2! %)G%f+&4'&4+! /Y23-6&! '&!

'G,&+1!&+!H^! /-!=-/2'-+2)4! +&*#42MG&!'-4%! /&%!*)4'2+2)4%!*/242MG&%!L&,3&++-4+!'Y1+G'2&,!

/&%!-,+1S-*+%Q!/&%!/232+&%!&+!/-!=-,2-@2/2+1!/),%!'&!/YG+2/2%-+2)4!*#&c!'&%!L-+2&4+%R!?&!,d/&!'&!

*&%! '&G5! L,&32$,&%! 1+-L&%! &%+! '&! '1S242,! /&%! *)4'2+2)4%! 'YG+2/2%-+2)4! &+! 'Y1+-@/2,! /&%!

/232+&%!'&%! *#-3L%!'Y-LL/2*-+2)4%!'-4%! /&%MG&//&%! /-! +&*#42MG&!L)G,,-! e+,&! *)4%2'1,1&!

*)33&!=-/2'&!&+!/&!)G!/&%!L-,-3$+,&%!MG-4+2+-+2S%!MGY&//&!S)G,42+Q!S2-@/&%R!

7&L&4'-4+Q!&4!,-2%)4!'G!,1&/!@141S2*&!*/242MG&!MGY&//&%!-LL),+&4+Q!*&,+-24&%!+&*#42MG&%!

L-%%&4+! '-4%! /-! L,-+2MG&! *)G,-4+&! %-4%! MG&! *&! L,)*&%%G%! '&! =-/2'-+2)4! 4&! %)2+!

*)3L/$+&3&4+!S),3-/2%1R!8/!&4!&%+!-24%2!L-,!&5&3L/&!'&!/-!%1MG&4*&!'&!'2SSG%2)4!&4!8A0Q!

-GI)G,'Y#G2! /-,6&3&4+! G+2/2%1&! &4! 23-6&,2&! 4&G,)/)62MG&! &+! *-4*1,)/)62MG&! 3-/6,1! /-!

*)3L,1#&4%2)4! 23L-,S-2+&! '&%! L#14)3$4&%! @2)/)62MG&%! %)G%f+&4'-4+! /Y23-6&! &+! /-!

6,-4'&!=-,2-@2/2+1!'&%!3&%G,&%!MG-4+2+-+2=&%!'G!*)&SS2*2&4+!'&!'2SSG%2)4R!?Y1/-%+)6,-L#2&!

%#&-,! [-=&! S-2+! -G%%2! L-,+2&! '&! *&%! +&*#42MG&%! MG2! %)4+! L-%%1&%! +,$%! ,-L2'&3&4+! 'G!

/-@),-+)2,&!b!/-!L,-+2MG&!%-4%!L-%%&,!L-,!*&%!1+-L&%!'&!=-/2'-+2)4!S)4'-3&4+-/&R!O,Q!/&%!

+#1),2&%!'&!'1L/-*&3&4+!&+!'Y&4,&62%+,&3&4+!'&%!)4'&%!1+-@/2&%!&4!/-@),-+)2,&!4&!%)4+!

L,)@-@/&3&4+! L-%! =1,2S21&%! '-4%! /&! *)4+&5+&! */242MG&Q! *&! MG2! L&G+! &5L/2MG&,! L)G,MG)2!

*&,+-24&%! 23-6&%! 'Y.F]! )@+&4G&%! &4! L,-+2MG&! L&G=&4+! L-,-|+,&! %G,L,&4-4+&%! )G!

24-++&4'G&%R! >-,! &5&3L/&Q! )4! )@%&,=&! L)G,! *&,+-24%! *-4*&,%! G4&! 23-6&! '&! 'G,&+1!



! ;H!

L1,2L#1,2MG&!-%%)*21&!b!G4&!c)4&!-LL-,&33&4+!3)//&!)G!b!G4!=2'&!'&!%264-/!-G!*&4+,&!

'&!/Y23-6&!ZS26G,&!a^R!8/!-!1+1!242+2-/&3&4+!%G661,1!MG&!*&++&!23-6&!+,-'G2%-2+!G4&!c)4&!'&!

41*,)%&! *&4+,-/&Q! 3-2%! ! /&%! 1+G'&%! -4-+)3)fL-+#)/)62MG&%! 3)4+,&4+! MG&! /-! 41*,)%&!

*&4+,-/&!&%+!,-,&!'-4%!/&%!*-4*&,%!'G!%&24!ZJJX^R!?&&!&+!-/R!)4+!@2&4!3)4+,1!MG&!*&++&!c)4&!

1+-2+!&4!S-2+!-%%)*21&!'-4%!/-!3-I),2+1!'&%!*-%!b!'&%!c)4&%!'&!S2@,)%&!,2*#&%!&4!*)//-6$4&!

'G,&%! ZJJ9^R! ?Y23-6&! %&,-2+! ')4*! &4! S-2+! /-! ,1%G/+-4+&! '&! L#14)3$4&%! L#h%2MG&%!

-,+1S-*+G&/%! /21%! b! /-! S)2%! b! /-! 4-+G,&! '&%! /1%2)4%! &+! b! /&G,! &4=2,)44&3&4+! -4-+)32MG&!

ZJJ:^R! 7)33&! *&,+-24%! -,+1S-*+%! &4! 1*#)6,-L#2&! ZL-,! &5&3L/&Q! /&! _!%L&*W/246!`^! )G! &4!

8A0! ZL-,! &5&3L/&Q! /&! '1L/-*&3&4+! *#232MG&^Q! )4! L&G+! 23-624&,! MG&! *&%! _!-,+1S-*+%!`!

L)G,,-2&4+!-=)2,!G4&!G+2/2+1!'2-64)%+2MG&R!V#)G!&+!-/R!)4+!-24%2!3)4+,1!MG&!/&!_!%+2SS!,246!`!

%264!Q!!*),,&%L)4'-4+!b!/Y-%%)*2-+2)4!'YG4&!c)4&!'G,&!L1,2L#1,2MG&!Z,)G6&^!&+!'YG4!*&4+,&!

4)2,!)G!@/&G!S)4*1Q!1+-2+!+,$%!1=)*-+&G,!'&!*-4*&,!ZJJC^R!7&%!-,+1S-*+%!')2=&4+!L-,!*)4+,&!

e+,&! L,2%! &4! *)3L+&! L)G,! +)G+&! -4-/h%&! MG-4+2+-+2=&! '&! /Y23-6&Q! ')4+! /-! =-G&,! 'G!

L-,-3$+,&!3&%G,1!4&!%&,-!L/G%!-/),%!/&!,&S/&+!'&%!%&G/&%!*-,-*+1,2%+2MG&%!@2)/)62MG&%!&+!

#2%+)/)62MG&%! '&%! +2%%G%! 3-2%! -G%%2! '&! *)4+246&4*&%! +&*#42MG&%R! F-4%! G4&! @)44&!

*)44-2%%-4*&! '&%! /232+&%! '&%! 3&%G,&%! '&! 'G,&+1! &SS&*+G1&%Q! '&%! ,1%G/+-+%! -@&,,-4+%!

L&G=&4+! e+,&! )@+&4G%R! E24%2Q! 2/! -! 1+1! ,-LL),+1! '-4%! G4&! 1+G'&! MG&! /&%! *-,*24)3&%!

3G*24&G5!1+-2&4+!L/G%!'G,%!MG&!/&%!/)@G/-2,&%Q!&G5f3e3&%!L/G%!'G,%!MG&!/&%!*-4-/-2,&%Q!

-//-4+!b!/Y&4*)4+,&!'&%!*)4%+-+-+2)4%!'&!/-!L-/L-+2)4!*/242MG&!&+!'&%!L2$*&%!#2%+)/)62MG&%!

-L,$%!,1%&*+2)4!ZC9^R!!

!



! ;;!

!

#

&!'()*#:#"!X%1+57/$'!+%7%3%51'!57C53,1%7,!-)!('57>!*1.('7,%7,!)7!%(*'+,!%77)3%51'!'7!.3%(,/&1%*45'!
%0'+!)7'!%77'%)!*.15*4.159)'!-)1!;1/)&'<!',!)7!+'7,1'!W!$/)!N!;!7/51!',!@3')! C/7+.>! 5+5!*/)1!)7'!
.+4'33'! -'! a! 2! Sba! c*%! ;W!(,5CC! 157&!N! (5&7<::! B5'7! 9)A53! %5,! .,.! ()&&.1.! 9)'! 3%! 6/7'! +'7,1%3'!
+/11'(*/7-%5,! 2! -'! 3%! 7.+1/('>! '33'! '(,! '7! C%5,! %((/+5.'! -%7(! 3%! *3)*%1,! -'(! +%(! 2! -'(! C5@1'(! -'!
+/33%&?7':!!
!

8/! &52%+&! -G%%2! '&%! 24+&,,)6-+2)4%! *)4*&,4-4+! /-! 31+#)'&! 'Y-4-/h%&! '&! /Y23-6&! 'Y.F]R!

?Y-4-/h%&! MG-4+2+-+2=&! L&G+! %&! S-2,&! b! L-,+2,! '&! L/G%2&G,%! =-/&G,%! )@+&4G&%! '-4%! G4&!

,162)4! 'Y24+1,e+! ZAO8^! L)%2+2)441&! %G,! /-! *-,+&! L-,-31+,2MG&!K! /-! =-/&G,! 'Y1/-%+2*2+1!

3-523-/&Q!Z.3-5^Q!'Y1/-%+2*2+1!3)h&44&!Z.3&-4^!)G!/Y1*-,+!+hL&!'&%!=-/&G,%!ZF(^R!F2!)4!

L)%2+2)44&!'&G5!AO8!%G,!'&G5!c)4&%!'&!/-!*-,+&Q!/&!%h%+$3&!*-/*G/!-G%%2!G4!,-LL),+!&4+,&!

/&%!'&G5!Z.,-+2)^R!>)G,!*&,+-24%!-G+&G,%Q!.3-5!%&3@/&!e+,&!/-!=-/&G,!/-!L/G%!24+1,&%%-4+&!

Z;QJJa^!3-2%!'Y-G+,&%R!)4+!!3)4+,1!G4&!%GL1,2),2+1!'&%!L&,S),3-4*&%!'&!.,-+2)!ZJJB^R!.4!

)G+,&Q!/-!+-2//&!'&!/-!AO8!G+2/2%1&!&+!%)4!L)%2+2)44&3&4+!'-4%!/Y23-6&!%)4+!/-2%%1%!-G!/2@,&!

*#)25!'&! /YG+2/2%-+&G,R!E24%2! /-!L/GL-,+!'&%!-G+&G,%!'1*/-,&4+!G+2/2%&,!G4&!AO8!'&!H!)G!;!

33!'&!'2-3$+,&!L)%2+2)441&!%G,!/-!c)4&!/-!L/G%!'G,&!=2%G&//&3&4+!'&!/Y23-6&!Z;QC9\CC^Q!

+-4'2%!MG&!'Y-G+,&%!G+2/2%&4+!G4&!AO8!&46/)@-4+!/Y&4%&3@/&!'&!/-!/1%2)4!&+!'&!/-!c)4&!'G,&!

ZC;QJHD^R! F2! /&%! .3-5! )@+&4G%! ')2=&4+! e+,&! %&4%2@/&3&4+! 2'&4+2MG&%! -=&*! *&%! '&G5!



! ;X!

+&*#42MG&%Q! /&%!=-/&G,%!'&!.3&-4!4&!%&,)4+!L-%!/&%!3e3&%Q!/-!c)4&!'&!/Y23-6&!3&%G,1&!

1+-4+!'2SS1,&4+&R!!

<4&! '&,42$,&! /232+&! '&! /Y-4-/h%&! MG-4+2+-+2=&! &%+! /-! 41*&%%2+1! 'YG+2/2%&,! G4! %&G2/!

'2-64)%+2*Q! -Gf'&%%G%! 'GMG&/! /Y&5-3&4! %&,-! *)4%2'1,1! *)33&! L)%2+2S! &+! &4! '&%%)G%!

'GMG&/!2/!%&,-!416-+2SR!8/!4Yh!-!L-%!&4*),&!'&!%&G2/!*)4%&4%G&/Q!/&%!%&G2/%!L,)L)%1%!'-4%!/-!

/2++1,-+G,&! -//-4+! '&! 99! b! B;Qa! W>-! L)G,! .3-5! &+! '&! ;9! b! CXQJ! W>-! ! L)G,! .3&-4! &4!

S)4*+2)4!'&%!LG@/2*-+2)4%R!

(&=-4+! *&%! /232+&%! '&! /Y-4-/h%&! MG-4+2+-+2=&Q! 'Y-G+,&%! -G+&G,%! )4+! 32%! &4! -=-4+! G4&!

-4-/h%&!G42MG&3&4+!MG-/2+-+2=&!'&!/Y23-6&R!0-2%!/b!-G%%2!L/G%2&G,%!31+#)'&%!'Y-4-/h%&%!

%)4+!L,)L)%1&%R!>-,!&5&3L/&Q!U&,6!L,)L)%&!'&!%Y24+1,&%%&,!b!/-!*)G/&G,!*),,&%L)4'-4+!b!

/-! 'G,&+1!3-523-/&! '&! /Y23-6&Q! +-4'2%! MG&! ")c-W2! Z:B^! L,)L)%&! G4! %*),&! b! X! 42=&-G5R!

(Y-G+,&%! )4+! '1S242! '&%! %264&%! *),,&%L)4'-4+! b! /-! ,1L-,+2+2)4! '&%! *)G/&G,%! '&! /-! *-,+&!

L-,-31+,2MG&!ZJJC^R!

7&%!24+&,,)6-+2)4%!+-4+!%G,!/-!3-42$,&!'Y-*MG1,2,!/Y23-6&Q!MG&!/-!3-42$,&!'&!/Y24+&,L,1+&,Q!

%)G/264&4+! @2&4! MG&! *&++&! +&*#42MG&! &%+! &4*),&! &4! *)G,%! 'Y1=)/G+2)4Q! &+! 2/! S-G',-!

*&,+-24&3&4+! L/G%2&G,%! -441&%! L)G,! MGY&//&! -++&264&! %)4! 42=&-G! '&! 3-+G,2+1! &+! %&!

%+-@2/2%&R!

?&! +,-=-2/! L&,%)44&/! &SS&*+G1! -G! *)G,%! '&! *&++&! +#$%&! %Y24%*,2+! '-4%! *&++&! '13-,*#&!'&!

=-/2'-+2)4!+&*#42MG&!-=&*!L)G,!)@I&*+2S!'&!,1L)4',&!b!*&,+-24&%!'&!*&%!MG&%+2)4%R!(-4%!

G4&!L,&32$,&!L-,+2&Q!&SS&*+G1&!-G!?-@),-+)2,&!'&!A&*#&,*#&!&4!83-6&,2&!&+!-h-4+!')441!

/2&G!b!'&G5!-,+2*/&%!ZG4!-,+2*/&!!LG@/21!\!E44&5&!J!&+!G4!-,+2*/&!%)G32%!f!E44&5&!H^Q!4)G%!

4)G%!%)33&%!24+1,&%%1%!-G5!1/13&4+%!#2%+)/)62MG&%!%)G%f+&4'-4+!/Y23-6&!'Y.F]!%G,!G4!

3)'$/&! @2)/)62MG&! -423-/R! <4&! '&G52$3&! L-,+2&! '&! 4)+,&! +,-=-2/! %Y&%+! 24+1,&%%1&! -G5!

*)4'2+2)4%!*/242MG&%!'s-*MG2%2+2)4!'&!/Y.F]R!Ov!4)G%!-=)4%!-/),%!1+G'21!/&%!*)4%1MG&4*&%!

'&!/s-LL/2*-+2)4!'sG4&!*)3L,&%%2)4!3-4G&//&!/),%!'&!/Y-*MG2%2+2)4!'&!/Y23-6&!'Y.F]!&+!/-!



! ;9!

,&L,)'G*+2@2/2+1!24+&,!)@%&,=-+&G,!'&!/-!+&*#42MG&R!7&!+,-=-2/!-!')441!/2&G!b!G4!+,)2%2$3&!

-,+2*/&!Z-,+2*/&!%)G32%!f!E44&5&!;^R!.4S24Q!/&%!,1%G/+-+%!)@+&4G%!-G!*)G,%!'&!/Y1+G'&!%G,!/&!

,d/&!'&!/-!*)3L,&%%2)4!)4+!1+1!b! /Y),2624&!'YG4!+,-=-2/!*)//-@),-+2S!3&41!-=&*!0R!U&,4-/!

Z>)%+! ')*+),-4+^! '&! /Y84%+2+G+! ?-46&=24! O4'&%! &+! 83-6&%Q! '&! /Y.*)/&! FGL1,2&G,! '&!

>#h%2MG&!&+!'&!7#232&! 24'G%+,2&//&%! Z.F>78^Q! %G,!G4!4)G=&-G!L-,-3$+,&!MG-4+2+-+2S!K! /&!

3)'G/&!'&!4)4!/241-,2+1R!P)G%!-=)4%!&SS&*+G1!/&%!L,&32$,&%!-*MG2%2+2)4%!&4!1*#)6,-L#2&!

3-33-2,&!*#&c!'&%!L-+2&4+&%!Z-,+2*/&!%)G32%!\!E44&5&!X^R!

!

!

!

!

!

!

!

!

!



! ;:!

;:<X<B>!J?:@DCC?>!

NF ?W&'$&2,#-!(80!%&4&%2O4,02,U$80!*,02#'#.,U$80!1#$W&-2!8[1',U$84!'&!

($482O!P<--8[8NQ!

;<*=)#>=$*#*?=3@%')=A<B#%C#@(D%()#')%>@<#!"#=#<(D="#E)*=3@#F="F*)#D%G*?#>!@<#

A=@<%?%'!F=?#F%))*?=@!%"#

!

N)G*-G/'!7#-33246Y%!m!jR!?-+),,&fO%%-!m!0R!ER!?&!N,$,&fU&/'-!m!iR!N2+)G%%2!m!"R!xG2@&/!m!

NR!E%%-h-6!m!.R!0-,-46)42!m!TR!EG+,&+!m!(R!U-/=-h!m!?R!>2'2-/!m!rR!?R!T&442%%)4!m!0R!"-4+&,!m!

7RER!7G&4)'!m!OR7/13&4+!m!?R!FR!N)G,42&,R!!

!

",-=-2/!LG@/21Q!.G,)L&-4!A-'2)/)6h!HDJ;!ZJHJ^R!

!

(-4%!G4&!L,&32$,&!1+G'&!*#&c!/&!L&+2+!-423-/Q!4)G%!-=)4%!23L/-4+1!G4!3)'$/&!'&!*-4*&,!

'G!%&24!#G3-24!*#&c! /-!%)G,2%!-S24!'Y1+G'2&,! /&%!3)'2S2*-+2)4%!'&!'G,&+1!-G!*)G,%!'&! /-!

*,)2%%-4*&!+G3),-/&!&+!/&%!-4)3-/2&%!#2%+)/)62MG&%!%)G%fI-*&4+&%!L)G=-4+!&5L/2MG&,!/&%!

=-/&G,%!)@%&,=1&%R!!

ES24!'Y)@+&42,!G4!3)'$/&!@2)/)62MG&!*)4+,d/1Q!4)G%!-=)4%!*#)2%2!G4!3)'$/&!'&!*-4*&,!'G!

%&24!#G3-24!Z*-,*24)3&!*-4-/-2,&!24S2/+,-4+^Q!%1/&*+2)441!'-4%!/-!@-4MG&!'&!+G3&G,%!'G!

?-@),-+)2,&! 'Y84=&%+26-+2)4! >,1*/242MG&! '&! /Y84%+2+G+! 7G,2&Q! MG&! 4)G%! 23L/-4+1! &4! %)G%!

*G+-41! '-4%! /&! N-+! L-'! '&! %)G,2%! 4G'&%R! ?),%MG&! /-! +G3&G,! '&=&4-2+! L-/L-@/&Q! )4!

&SS&*+G-2+!*#-MG&!%&3-24&!G4&!1*#)6,-L#2&!&4!3)'&!U!-=&*!3&%G,&!'G!'2-3$+,&!+G3),-/!

3-523-/! &+! G4&! -*MG2%2+2)4! &4! 1/-%+)6,-L#2&! -=&*! 3&%G,&! '&! /-! 'G,&+1! 3)h&44&! '&%!

+G3&G,%R! ?&! L,)+)*)/&! &5L1,23&4+-/! -=-2+! 1+1! '1S242! -S24! '&! /232+&,! -G! 3-523G3! /&%!

1/13&4+%! -,+1S-*+G&/%! '&! /y23-6&! /21%! b! /Y&4=2,)44&3&4+! -4-+)32MG&R! ?&%! -*MG2%2+2)4%!



! ;C!

1+-2&4+!,1-/2%1&%!-=&*!/YE25L/),&,u!b!/Y-2'&!'YG4&!%)4'&!%GL&,S2*2&//&!S251&!b!G4!%GLL),+!

L)G,! /232+&,! /&%!3)G=&3&4+%R! ?-! +G3&G,! 1+-2+! ,&*)G=&,+&! '&! 6&/Q! '&!3-42$,&! b! 1=2+&,!

+)G+&! *)3L,&%%2)4R! >)G,! =-/2'&,! /&%! 3&%G,&%! &SS&*+G1&%! '-4%! 4)%! *)4'2+2)4%!

'Y&5L1,23&4+-+2)4!24!=2=)Q!'&%!3&%G,&%!)4+!1+1!S-2+&%!L)G,!C!+G3&G,%!*#&c!/-!%)G,2%!LG2%!

-L,$%! &51,$%&! ! '-4%! G4! 6&/! %)/2'&! Z&5! =2=)^R! <4&! -4-/h%&! #2%+)/)62MG&! '&%! +G3&G,%!

L,1/&=1&%!b!'2SS1,&4+%!%+-'&%!'&! /-!*,)2%%-4*&!%G,!'&%! /-3&%!4G31,2%1&%!)4+!L&,32%!'&!

MG-4+2S2&,!3-4G&//&3&4+!/-!L,)L),+2)4!'&!S2@,)%&Q!'&!41*,)%&!&+!'&!+2%%G!*&//G/-2,&R!!

P)G%! -=)4%! +)G+! 'Y-@),'! )@%&,=1! G4&! -G63&4+-+2)4! L,)6,&%%2=&! '&! /-! 'G,&+1! '&%!

+G3&G,%!-G!*)G,%!'&!/-!*,)2%%-4*&!+G3),-/&R!?Y-@%&4*&!'&!'2SS1,&4*&!)@%&,=1&!&4+,&!/&%!

3&%G,&%! 24! =2=)! &+! &5! =2=)! 4)G%! -! *)4S2,31! MG&! /Y&4=2,)44&3&4+! -4-+)32MG&! '&! /-!

+G3&G,! 23L/-4+1&!4Y-=-2+! L-%! 'Y24S/G&4*&! %2642S2*-+2=&! %G,! /&%!3&%G,&%R! 7)4*&,4-4+! /&%!

*-,-*+1,2%+2MG&%!#2%+)/)62MG&%Q!4)G%!-=)4%!LG!1+-@/2,!L)G,!4)+,&!3)'$/&!G4&!+,$%!@)44&!

*),,1/-+2)4!&4+,&! /-!'G,&+1!&+! /&! +-G5!'&! S2@,)%&! Z,nDQa;!m!UpDQDDDJ^!&+!G4&!*),,1/-+2)4!

24=&,%&!-=&*!/&!+-G5!'&!41*,)%&!Z,n!fDQC:!m!Un!DQDDDX^R!!

7&++&! L,&32$,&! 1+G'&! -! L&,32%! '&! =1,2S2&,Q! '-4%! '&%! *)4'2+2)4%! *)4+,d/1&%Q! MG&! /Y.F]!

,&S/$+&! @2&4! G4&! ,1-/2+1! @2)/)62MG&R! ?-! 'G,&+1! %&,-2+! -24%2! /21&! &%%&4+2&//&3&4+! b! /-!

L,1%&4*&!'&! S2@,)%&Q!-/),%!MG&! /-!41*,)%&!%&,-2+!L/G+d+!3)//&R!7&%!,1%G/+-+%!)4+!-LL),+1!

'&%! 1/13&4+%! 23L),+-4+%! L)G,! /-! *)3L,1#&4%2)4! &+! ')4*! /Y24+&,L,1+-+2)4! '&%! 23-6&%!

'Y.F]!&4!23-6&,2&!3-33-2,&!*/242MG&R!!

!



! ;a!

!

RF ?W&'$&2,#-!(80!+#(,S,%&2,#-0!(8!($482O!0#$0!24&,28+8-2!(80!2$+8$40!

($!08,-!82!(80!%&4&%2O4,02,U$80!*,02#'#.,U$80!0#$0\]&%8-280!P<--8[8!RQ!

!
;@!CC"*33#)*C?*F@3#A=@<%?%'!F=?#F<="'*3#%C#E)*=3@#@(D%)3#("G*)#@<*)=AB#

!

NR!7#-33246Y%!m!0R!ER!?&!N,$,&fU&/'-!m!jR!?-+),,&fO%%-!m!iR!N2+)G%%2!m!E!m!A&'#&G2/!m!

NR!E%%-h-6!m!?R!>2'2-/!m!rR!?R!T&442%%)4!m!0R!"-4+&,!m!7R!ER!7G14)'!m!?R!FR!N)G,42&,R!!

!

F)G32%Q!.G,)L&-4!r)G,4-/!)S!A-'2)/)6h!

!

(-4%!*&!%&*)4'!+,-=-2/!&SS&*+G1!*#&c!/&!L&+2+!-423-/Q!4)G%!-=)4%!=)G/G!*)4S2,3&,!/&%!/2&4%!

&4+,&!'G,&+1!&4!.F]!&+!%)4!%G@%+,-+G3!@2)/)62MG&Q!'-4%!'Y-G+,&%!*)4'2+2)4%R!P)G%!-=)4%!

')4*! 1+G'21! /&%!3)'2S2*-+2)4%! '&! 'G,&+1! 'YG4!3)'$/&! '&! *-4*&,! %)G%! +,-2+&3&4+! &+! /&%!

*#-46&3&4+%!#2%+)/)62MG&%!%)G%fI-*&4+%R!

?&%! *)4'2+2)4%! 'Y&5L1,23&4+-+2)4%! =-/2'1&%! '-4%! 4)+,&! L,&32$,&! 1+G'&! )4+! 1+1!

,&L,)'G2+&%R!EL,$%!'&G5!%&3-24&%!'&!*,)2%%-4*&!%L)4+-41&Q!HH!%)G,2%!)4+!1+1!,1L-,+2&%!

&4!'&G5!6,)GL&%!1MG2=-/&4+%!')4+!/YG4!Z6,)GL&!+,-2+&3&4+^!-!1+1!+,-2+1!L&4'-4+!HX!I)G,%!

L-,!G4!-4+2f-462)6142MG&!),-/!Z.=&,)/23G%u^!&+!/Y-G+,&!Z6,)GL&!*)4+,d/&^!L-,!'G!%1,G3!

6/G*)%1!b!9lR!?&! +,-2+&3&4+!-!1+1!*#)2%2!L)G,!%)4!&SS2*-*2+1!'13)4+,1&!L,1*1'&33&4+!

%G,!4)+,&!3)'$/&!L-,!/Y1MG2L&!'G!?-@),-+)2,&!'Y84=&%+26-+2)4!>,1/242MG&!Z?8>^!?Y-4-/h%&!

#2%+)/)62MG&Q! G+2/2%-4+! /-! 3e3&! 31+#)')/)62&! MG&! '-4%! 4)+,&! L,&32$,&! 1+G'&Q! -! 1+1!

&SS&*+G1&!&4!*)G,%!ZrJHQ!PnX^!&+!b!/-!S24!'G!+,-2+&3&4+!ZrHXQ!PnJ:^R!!

F)G%!+,-2+&3&4+!L-,!.=&,)/23G%uQ!4)G%!-=)4%!@2&4!)@%&,=1!G4&!'2324G+2)4!L,)6,&%%2=&!

'G! =)/G3&! '&%! +G3&G,%! +,-2+1&%! IG%MGYb! /-! S24! '&! 4)+,&! 1+G'&R! 7)4+,-2,&3&4+! b! 4)+,&!



! ;B!

L,&32$,&! 1+G'&Q! /-! 'G,&+1!3&%G,1&! &4!.F]!4Y1+-2+! L-%! %+,2*+&3&4+! *),,1/1&! b! /-! +-2//&R!

P)G%!-=)4%!)@%&,=1!G4&!L#-%&! 242+2-/&!'&!,-3)//2%%&3&4+Q!L-,-//$/&!b! /-!'2324G+2)4!&4!

+-2//&Q! %G2=2&! 'YG4&! '&G52$3&! L#-%&! '&! 'G,*2%%&3&4+! '&%! +G3&G,%Q! -/),%! MG&! /-! +-2//&!

*)4+24G-2+! b! '2324G&,R! ?&! ,-3)//2%%&3&4+! '&%! +G3&G,%! +,-2+1&%! *),,&%L)4'-2+! %G,!

/Y-4-/h%&! #2%+)/)62MG&! ,1-/2%1&! b! rJH! b! '&! /-,6&%! L/-6&%! '&! 41*,)%&%Q! MG2! 4Y1+-2&4+! L-%!

)@%&,=1&%! b! *&! %+-'&! '-4%! /&%! +G3&G,%! 4)4! +,-2+1&%! 'G! 6,)GL&! *)4+,d/&R! ?&%! +G3&G,%!

'&=&4G&%! L/G%! 'G,&%! -G! *)G,%! '&! /-! '&G52$3&! L-,+2&! 'G! +,-2+&3&4+! 1+-2+! -%%)*21&%! &4!

#2%+)/)62&!b!G4&!,16,&%%2)4!'G!+-G5!'&!41*,)%&R!

?&!L,&32&,! 24+1,e+!'&! *&! +,-=-2/! &%+!'&! *)3L/1+&,!4)+,&!L,&32$,&!1+G'&!&4! *)4S2,3-4+!

MG&! /-! 'G,&+1!3&%G,1&! &4!.F]! ,&S/$+&! @2&4! G4&! ,1-/2+1! @2)/)62MG&Q! &4! /Y)**G,,&4*&! /&%!

*-,-*+1,2%+2MG&%!#2%+)/)62MG&%Q!h!*)3L,2%!%)G%!+,-2+&3&4+R!!

.4!3)4+,-4+!MG&!/&%!3)'2S2*-+2)4%!'&!'G,&+1!/21&%!b!/-!,1L)4%&!L&G=&4+!*#-46&,!-G!*)G,%!

'G!+&3L%Q!&4!/2&4!-=&*!/&%!,&3-42&3&4+%!#2%+)/)62MG&%Q!4)+,&!1+G'&!-LL),+&!'Y-G+,&!L-,+!

'&%!24S),3-+2)4%!23L),+-4+&%!L)G,!/-!L,-+2MG&!*/242MG&!&4!%)G/264-4+!MG&!/&!'1/-2!*#)2%2!

L)G,! 1=-/G&,! /Y&SS2*-*2+1! 'YG4! +,-2+&3&4+! L)G,,-2+! 3)'2S2&,! /&%! ,1%G/+-+%! )@%&,=1%R



! XD!

!

GF ?W&'$&2,#-!($!4^'8!(8!'&!%#+14800,#-!+&-$8''8!1#$4!'&!

%&4&%2O4,0&2,#-!(80!'O0,#-0!+&++&,480!8-!O'&02#.4&1*,8!0*8&4!_&W8F!

P<--8[8!GQ!

!
H="(=?#F%DA)*33!%"#<=3#=#)%?*#!"#E)*=3@#?*3!%"#F<=)=F@*)!I=@!%"#(3!"'#3<*=)#>=$*#

*?=3@%')=A<BJ#

!

NR!7#-33246Y%!m!7R!j-46-,'!m!ER!FR!U-+%!m!0R!ER!?&!N,$,&fU&/'-!m!rR!?R!T&442%%)4!m!7R!ER!

7G&4)'!m!?R!FR!N)G,42&,R!

!

F)G32%Q!A-'2)/)6h!

!

?),%MGYG4&! 23-6&! &%+! -*MG2%&! &4! 1/-%+)6,-L#2&Q! /Y)L1,-+&G,! &5&,*&! 4-+G,&//&3&4+! G4&!

*)3L,&%%2)4! %G,! /&! %&24! &4! ,-LL),+! -=&*! %&%! #-@2+G'&%! 'Y-*MG2%2+2)4! &4!3)'&! UR! 7&*2!

&4+,-2+!&4!*)4+,-'2*+2)4!-=&*!4)%!1+G'&%!*#&c!/&!L&+2+!-423-/Q!)v!G4&!-@%&4*&!+)+-/&!'&!

*)3L,&%%2)4! 1+-2+! -LL/2MG1&R! (-4%! *&++&! 1+G'&! */242MG&Q! 4)G%! -=)4%! 1=-/G1! %Y2/! 1+-2+!

L)%%2@/&! 'Y1=2+&,! +)G+&! *)3L,&%%2)4! &4! .F]! */242MG&! &+! /&%! *)4%1MG&4*&%! 'YG4&!

*)3L,&%%2)4!3-4G&//&!%G,!/&%!3&%G,&%!'&!'G,&+1!&+!/&%!L&,S),3-4*&%!'2-64)%+2MG&%!'&!

/-!+&*#42MG&R!

7&++&!1+G'&!-!1+1!&SS&*+G1&!'-4%!/&!%&,=2*&!'&!,-'2)/)62&!'&!/YjdL2+-/!.G,)L1&4!T&),6&%!

>)3L2')GQ!*#&c!'&%!L-+2&4+&%!L),+&G%&%!'&!3-%%&%!3-33-2,&%!*/-%%1&%!E7A;Q!E7AX!&+!

E7A9R!?-!4-+G,&!@14264&!)G!3-/264&!'&!*&%!/1%2)4%!1+-2+!&4%G2+&!'1+&,3241&!L-,!@2)L%2&Q!

)G!L)G,!/&%!3)24%!%G%L&*+&%!L-,!G4&!%G,=&2//-4*&!1*#)6,-L#2MG&!'YG4!-4R!(&%!3&%G,&%!

'Y1/-%+)6,-L#2&! )4+! 1+1! &SS&*+G1&%! &4! -LL/2MG-4+! MG-+,&! 42=&-G5! '&! *)3L,&%%2)4!

,&S/1+-4+! /-! L,-+2MG&! */242MG&K! -G*G4&Q! S-2@/&Q! 3)'1,1&! &+! S),+&R! P)G%! -=)4%! +&%+1! /-!



! XJ!

,&L,)'G*+2@2/2+1!'&!*&%!42=&-G5!'&!*)3L,&%%2)4!b!L-,+2,!'&%!3&%G,&%!&SS&*+G1&%!L-,!'&G5!

)L1,-+&G,%! *#&c! Ja! L-+2&4+&%R! ?&%! L&,S),3-4*&%! '&! /Y1/-%+)6,-L#2&! L)G,! /-!

*-,-*+1,2%-+2)4! '&%! /1%2)4%! 3-33-2,&%! 1+-2&4+! 1=-/G1&%! L)G,! *#-MG&! 42=&-G! '&!

*)3L,&%%2)4R!

E!L-,+2,!'&%!,1%G/+-+%!)@+&4G%!%G,!:D!3-%%&%!ZH:!@14264&%!&+!;X!3-/264&%^Q!4)G%!-=)4%!

3)4+,1!MGYG4&!*)3L,&%%2)4!3-4G&//&!'&=,-2+!e+,&!,&*)33-4'1&!L)G,!/Y-*MG2%2+2)4!'&%!

23-6&%! 'Y1/-+)6,-L#2&Q! LG2%MGY&4! /Y-@%&4*&! '&! *)3L,&%%2)4! /-! L/GL-,+! '&%! 3-%%&%!

3-/264&%!-LL-,-2%%-2&4+!3)//&%!Z@/&G&%^!&+!MGY2/!4Yh!-=-2+!L-%!'&!'2SS1,&4*&!%2642S2*-+2=&!

-=&*!/&%!/1%2)4%!@14264&%!ZUoDRBB^R!?),%MGYG4&!*)3L,&%%2)4!1+-2+!-LL/2MG1&Q!)4!)@+&4-2+!

-G!*)4+,-2,&!'&!@)44&%!L&,S),3-4*&%!'2-64)%+2MG&%!ZE<7!'&!/-!*)G,@&!AO7!&4+,&!DQCC!&+!

DQaX^R! P)G%! -=)4%! -G%%2! 3)4+,1! MG&! /&! L-,-3$+,&! MG-4+2+-+2S! '&! 'G,&+1! 3&%G,1!

-G63&4+-2+!-=&*!/&!'&6,1!'&!*)3L,&%%2)4!&+!MG&!L)G,!G4&!*)3L,&%%2)4!S),+&Q!3e3&!/&%!

3-%%&%!@14264&%!L)G=-2&4+!-LL-,-|+,&!'G,&%!&4!.F]R!

.4S24Q! @2&4! MG&! /&! *-/*G/! 'G! *)&SS2*2&4+! '&! *),,1/-+2)4! 84+,-! */-%%&! -2!3)4+,1! G4&! +,$%!

@)44&! *)4*),'-4*&! &4+,&! /&%! '&G5! )L1,-+&G,%Q! 2/! &52%+-2+! '-4%! 4)+,&! 1+G'&! G4! @2-2%!

%h%+13-+2MG&!&4+,&! /&%!'&G5!)L1,-+&G,%Q! /YG4!)@+&4-4+!'&%!=-/&G,%!G4!L&G!L/G%!1/&=1&%!

MG&!/Y-G+,&!ZLpDQDDJ^R!

P)G%!L)G=)4%!+2,&,!L/G%2&G,%!&4%&264&3&4+%!'&%!,1%G/+-+%!'&!*&++&!1+G'&R!")G+!'Y-@),'Q!

&//&! L&,3&+! 'Y1+-@/2,! '&%! ,&*)33-4'-+2)4%! L)G,! /-! L,-+2MG&! */242MG&! &4! L,1*2%-4+! /&!

42=&-G! )L+23-/! '&! *)3L,&%%2)4! b! G+2/2%&,R! .4%G2+&Q! *&! +,-=-2/! 3)4+,&! MG&! /&! '&6,1! '&!

*)3L,&%%2)4! 3-4G&//&! -LL/2MG1! 24S/G&4*&! /&%! 3&%G,&%! MG-4+2+-+2=&%! )@%&,=1&%R!

N24-/&3&4+Q!4)+,&! +,-=-2/!3)4+,&!MG&! /Y.F]!&%+!'1L&4'-4+&!'&! /Y)L1,-+&G,Q!3&++-4+!&4!

/G32$,&!/&!,d/&!'&!/Y-LL,&4+2%%-6&!&+!'&!/Y&5L&,+2%&R!

!

!



! XH!

`F A,08!&$!1#,-2!82!O2$(8!(8!S&,0&a,',2O!(8!'&!U$&-2,S,%&2,#-!,-!W,W#!($!

+#($'8!(8!-#-!',-O&4,2O!(80!'O0,#-0!+&++&,480!6!P&--8[8!`QF!

!
K"#$!$%#L(="@!C!F=@!%"#%C#@<*#"%"#?!"*=)#3<*=)#D%G(?(3#!"#E)*=3@#?*3!%"3-#=#C*=3=E!?!@B#3@(GB#

!

0R!U&,4-/!m!NR!7#-33246Y%!m!0R!7)G-'&!m!rR!U&,*)SS!m!0R!"-4+&,!m!rR!?R!T&442%%)4R!

!

F)G32%Q!8...!!

!

(-4%! /Y1+G'&! L,1*1'&4+&Q! 4)G%! -=2)4%! 3)4+,1! MGY2/! 1+-2+! 23L),+-4+! 'Y-LL/2MG&,! G4!

32423G3!'&!*)3L,&%%2)4!3-4G&//&!L)G,!/Y-*MG2%2+2)4!&4!.F]!'G!%&24Q!&+!-G%%2!MG&!/&%!

=-/&G,%! 3&%G,1&%! 1+-2&4+! '1L&4'-4+&%! 'G! '&6,1! '&! *)3L,&%%2)4! -LL/2MG1&R! 7&!

*#-46&3&4+!'&!'G,&+1!3&%G,1&!&4!,-LL),+!-=&*!/-!*)3L,&%%2)4!&%+!/21!b!/Y#hL)+#$%&!4)4!

=1,2S21&!'&!/241-,2+1!'&!/-!,1L)4%&!'&%!+2%%G%!-G!%+,&%%R!7&!+,-=-2/!-!')4*!')441!/2&G!b!G4!

+,-=-2/! '&! ,&*#&,*#&! S)4'-3&4+-/! &4! L#h%2MG&! L-,! G4! L)%+f')*+),-4+! '&! /Y1MG2L&! '&!

02*W-&/! "-4+&,Q! %G,! G4! 4)G=&-G! L-,-3$+,&! MG-4+2+-+2S! -%%)*21! b! /-! ,&/-+2)4! &4+,&! /-!

*)3L,&%%2)4!&+!/-!'1S),3-+2)4!'&%!+2%%G%Q!/&!3)'G/&!'&!4)4!/241-,2+1R!

(-4%!/&%!32/2&G5!MG-%2!24*)3L,&%%2@/&%j!/&!,-LL),+!&4+,&!/-!*)4+,-24+&!&+!/-!'1S),3-+2)4!

'YG4!+2%%G!@2)/)62MG&!&%+!G4&! S)4*+2)4!4)4! /241-2,&!L,)L,&!b!*#-MG&!+2%%G!@2)/)62MG&!&+!

*-,-*+1,2%1&!L-,!G4&!*)4%+-4+&Q!/&!3)'G/&!'&!*2%-2//&3&4+!!4)4!/241-2,&!;I<R!

(-4%!/&%!32/2&G5!MG-%2!24*)3L,&%%2@/&%Q!/Y14&,62&!'&!'1S),3-+2)4!Z&^!L&G+!e+,&!%23L/2S21&!

&+!e+,&!&5L,231&!*)33&!%G2+!K!

!

!!!!!!! ! ! ! ! ! ! ! ZJ^!

!

Ov!}!&%+!/&!3)'G/&!'&!*2%-2//&3&4+Q!I!/&!3)'G/&!'&!*2%-2//&3&4+!4)4!/241-2,&!'&!+,)2%2$3&!



! X;!

),',&Q!(Y!/&!3)'G/&!'&!4)4!/241-,2+1!'&!MG-+,2$3&!),',&!&+!8HQ;!'&%!*)4%+-4+&%!'G!+&4%&G,!

'&!'1S),3-+2)4R!!

(-4%! G4! 3-+1,2&/! 2%)+,)L2MG&Q! )v! /Y-5&! '&! *)3L,&%%2)4! G42f-52-/&! &%+! L-,-//$/&! b! /-!

L)/-,2%-+2)4!'&%!)4'&%!'&!*2%-2//&3&4+!&+!'-4%!/&MG&/!G4&!)4'&!'&!*2%-2//&3&4+!L/-4&!&+!

'&!S-2@/&!-3L/2+G'&!%&!L,)L-6&Q!/Y1MG-+2)4!'Y)4'&!'1,2=1&!'&!ZJ^!%Y1*,2+!K!!

!

!!! ! ! ! ! ZH^!

!

Ov! ! &+! ! %)4+! /&%! '1L/-*&3&4+%! /21%! -G5! )4'&%! '&! *2%-2//&3&4+! &+! b! /-! *)4+,-24+&!!

%+-+2MG&!G42f-52-/&!Z~c^!,&%L&*+2=&3&4+R!(-4%! /&!*-%!'&!'1L/-*&3&4+%! /21%!-G5!)4'&%!'&!

*2%-2//&3&4+!L/G%!L&+2+%!MG&!*&G5!'G%!b!/-!*)3L,&%%2)4!%+-+2MG&!&+!&4!-LL/2MG-4+!/-!/)2!'&!

j))W&!L&,3&++&4+!'&!MG-4+2S2&,! /-!*)4+,-24+&Q! /Y1MG-+2)4!1/-%+)'h4-32MG&!4)4! /241-2,&!

L&G+!%Y1*,2,&!K!!

!!

! ! ! ! ! ! ! ! ! !Z;^!

!

Ov!}D!&%+!/&!3)'G/&!'&!*2%-2//&3&4+!&4!/Y-@%&4*&!'&!+)G+&!*)3L,&%%2)4R!

E24%2Q! &4! MG-4+2S2-4+! /-! =2+&%%&! '&%! )4'&%! '&! *2%-2//&3&4+! &4! S)4*+2)4! '&! /-! *)4+,-24+&!

-LL/2MG1&Q!)4!L&G+!&5+,-2,&!I!

.4! ,1%G31Q! %&/)4! /-! +#1),2&! '&! /Y-*)G%+)f1/-%+2*2+1! '-4%! /&%! 32/2&G5! MG-%2!

24*)3L,&%%2@/&%j! /&! ,-LL),+!&4+,&! /-! *)4+,-24+&!&+! /-!'1S),3-+2)4!'YG4! +2%%G!@2)/)62MG&!

&%+!G4&!S)4*+2)4!4)4!/241-2,&!L,)L,&!b!*#-MG&!+2%%G!@2)/)62MG&!')4+!I!&%+!G4&!*)4%+-4+&R!

P)G%! -=)4%! ')4*! ,1-/2%1! /-! L,&32$,&! 1+G'&! */242MG&! MG-4+2S2-4+! /&! L-,-3$+,&! IQ! &4!



! XX!

*)3@24-4+! /&%! L,24*2L&%! '&! ! /Y1/-%+)6,-L#2&! %+-+2MG&! &+! '&! /Y1/-%+)6,-L#2&! %#&-,![-=&R!

E/),%!MGYG4&!*)3L,&%%2)4!3-4G&//&!L,)6,&%%2=&!&%+!-LL/2MG1&!%G,!/&!32/2&GQ!I!L&G+!e+,&!

)@+&4G!b!L-,+2,!'&!/-!,&/-+2)4!&4+,&!/-!*)4+,-24+&!Z'1'G2+&!'&%!*-,+&%!'&!'1S),3-+2)4^!&+!

/&! 3)'G/&! '&! *2%-2//&3&4+! Z3)'G/&! 'Yt)G46^R! P)G%! -=)4%! -LL/2MG1! *&! 4)G=&-G!

L-,-3$+,&!L)G,!/-!*-,-*+1,2%-+2)4!'&%!/1%2)4%!3-33-2,&%R!

?-!L,&32$,&!L-,+2&!'&! /Y1+G'&!-!1+1!&SS&*+G1&!b! /Y84%+2+G+!?-46&=24!O4'&%!&+! 83-6&%R!?-!

+&*#42MG&! h! -! 1+1! 32%&! -G! L)24+! %G,! *24M! S-4+d3&%! 4)4! /241-2,&%! S-@,2MG1%! -=&*! '&%!

24*/G%2)4%! '&! +2%%G! @2)/)62MG&! ZS)2&! '&! L),*^! 233&,61&%! '-4%! G4! 6&/! %)/2'&! Z-6-,f

61/-+24&^R!>)G,!/Y1+G'&!*/242MG&!L,1/2324-2,&>!'&%!-*MG2%2+2)4%!)4+!1+1!&SS&*+G1&%!'-4%!/&!

%&,=2*&!'&!A-'2)/)62&!'&!/YjdL2+-/!.G,)L1&4!T&),6&%!>)3L2')G!*#&c!JJ!L-+2&4+&%Q!%G,!/&!

+2%%G!3-33-2,&!4),3-/!L)G,! +,)2%!'Y&4+,&!&//&%!&+!%G,!'&%!3-%%&%!3-33-2,&%!ZMG-+,&!

@14264&%!&+!MG-+,&!3-/264&%^!*#&c!/&%!#G2+!-G+,&%R!?Y#2%+)/)62&!-!1+1!)@+&4G&!L-,!@2)L%2&!

L)G,!/&%!#G2+!/1%2)4%R!<4&!*)3L,&%%2)4!3-4G&//&!'Y24+&4%2+1!L,)6,&%%2=&3&4+!*,)2%%-4+&!

1+-2+! -LL/2MG1&! L-,! L-/2&,! %G,! /&! 32/2&G! Z/&! S-4+d3&! L)G,! /Y1+G'&! L,1/2324-2,&! &4!

/-@),-+)2,&!&+!/&!%&24!*#&c!/&%!L-+2&4+&%^R!E!*#-MG&!42=&-G!'&!*)3L,&%%2)4Q!/-!*)4+,-24+&!

-LL/2MG1&! &+! /&! 3)'G/&! '&! *2%-2//&3&4+! 1+-2&4+! 3&%G,1%! L-,! /&! %h%+$3&! &+! I! 1+-2+!

'1+&,3241!b!L-,+2,!'&!/Y&4%&3@/&!'&!*&%!3&%G,&%R!!

(-4%!/Y1+G'&!24!=2+,)Q!-/),%!MG&!/&!3)'G/&!'&!*2%-2//&3&4+!P!'&!/Y24*/G%2)4!'&!S)2&!'&!L),*!

&+! 'G! 6&/! %)/2'&! 1+-2+! +,$%! L,)*#&%! Z;QC! &+! ;QX! W>-! ,&%L&*+2=&3&4+^Q! /&! L-,-3$+,&! I!

L&,3&++-2+!'&!@2&4!'2SS1,&4*2&,!/&%!'&G5!32/2&G5!-=&*!'&%!=-/&G,%!3)h&44&%!'&!JJXQJ!&+!

'&!;XQC!W>-!,&%L&*+2=&3&4+R!84!=2=)>!/&%!=-/&G,%!3&%G,1&%!'&!I!1+-2&4+!'&!fB9!W>-!L)G,!/&!

+2%%G!4),3-/Q!f:JB!W>-!L)G,!/&%!3-%%&%!@14264&%!&+!\!aD:!W>-!L)G,!/&%!3-%%&%!3-/264&%Q!

3-2%!2/!&52%+-2+!G4&!6,-4'&!=-,2-@2/2+1!'&%!3&%G,&%R!!

7&++&!1+G'&!-!L&,32%!'Y-LL/2MG&,!/-!+#1),2&!'&!/Y-*)G%+)f1/-%+2*2+1!'-4%!/&%!32/2&G5!MG-%2!

24*)3L,&%%2@/&%! &4! G+2/2%-4+! G4! %h%+$3&! *)33&,*2-/! L)G,! MG-4+2S2&,! /&! 3)'G/&! '&!



! X9!

*2%-2//&3&4+!4)4!/241-2,&!I!&4!1*#)6,-L#2&!3-33-2,&R!(Y-G+,&%!1+G'&%!*/242MG&%!L),+-4+!

%G,!G4!L/G%!6,-4'!4)3@,&!'&!L-+2&4+&%!&+! 24+16,-4+!'&%!-31/2),-+2)4%!'G!%h%+$3&!f!&4!

L-,+2*G/2&,! /-! L)%%2@2/2+1! 'Y-SS2*#&,! '&%! *-,+&%! '&! 4)4! /241-,2+1! &4! +&3L%! ,1&/! f! %&,)4+!

41*&%%-2,&%! L)G,! '13)4+,&,! %2! *&! L-,-3$+,&! -LL),+&! G4! @141S2*&! %GLL/13&4+-2,&! -G5!

+&*#42MG&%! &52%+-4+&%Q! &4!L-,+2*G/2&,!L)G,!'2SS1,&4*2&,! /&%! /1%2)4%!@14264&%!'&%! /1%2)4%!

3-/264&%R!

!



! X:!

7B@)E@@BDC!!

!

(-4%! '&G5! 1+G'&%! L,1f*/242MG&%! &SS&*+G1&%! %G,! L&+2+! -423-/Q! 4)G%! -=)4%! 1+-@/2! G4&!

,&/-+2)4! &4+,&! /-! 'G,&+1! 3&%G,1&! &4! .F]! &+! /&%! *-,-*+1,2%+2MG&%! #2%+)/)62MG&%! %)G%f

I-*&4+&%!'YG4!3)'$/&!'&! *-4*&,!'G!%&24!#G3-24Q!MG&!*&! %)2+! -G! *)G,%!'&! %-! *,)2%%-4*&!

%L)4+-41&!)G!%)G%!/Y&SS&+!'YG4!+,-2+&3&4+R!P)G%!-=)4%!-24%2!3)4+,1!/-!*),,1/-+2)4!&4+,&!

S2@,)%&!&+!'G,&+1!1/&=1&!-/),%!MG&!/-!41*,)%&!1+-2+!-%%)*21&!b!G4&!'G,&+1!3)24',&R!(-4%!

G4&! 1+G'&! */242MG&! +,-4%/-+2)44&//&Q! 4)G%! -=)4%!3)4+,1! MGYG4&! *)3L,&%%2)4!3-4G&//&!

32423-/&!1+-2+!,&MG2%&!&4!.F]!L)G,!/-!*-,-*+1,2%-+2)4!'&%!/1%2)4%!3-33-2,&%R!E!L-,+2,!

'&! *&! *)4%+-+Q! 4)G%! -=)4%! 3)4+,1! MG&! /&! L-,-3$+,&! 'Y1/-%+2*2+1! 4&! L&,3&++-2+! L-%!

'Y&5L/2MG&,!+)G%!/&%!L#14)3$4&%!)@%&,=1%!&+!4)G%!-=)4%!')4*!,1-/2%1!/-!L,&32$,&!1+G'&!

*/242MG&!G+2/2%-4+!G4!4)G=&-G!L-,-3$+,&!'&!4)4!/241-,2+1!&4!1*#)6,-L#2&!3-33-2,&R!

?&%!MG&%+2)4%!%)G/&=1&%!L-,!*&%!+,-=-G5!L&G=&4+!%&!'1*/24&,!&4!+,)2%!24+&,,)6-+2)4%!K!J^!

MG&! 3&%G,&! /Y1/-%+)6,-L#2&!�! m! H^! *)33&4+! 3&%G,&,! &4! 1/-%+)6,-L#2&!�! m! &+! ;^!

/Y1/-%+)6,-L#2&!%GSS2+f&//&!b!'1*,2,&!/&%!,1L)4%&%!'&%!+2%%G%!�!

!

NF L$8!+80$48!'/O'&02#.4&1*,8!b!

!

F&/)4!/&%!L,24*2L&%!L#h%2MG&%!'&!/-!+&*#42MG&Q!/Y.F]!L&,3&+!'Y1=-/G&,!MG-4+2+-+2=&3&4+!

/-!'G,&+1!'&%!+2%%G%R!8/!&%+!*)44G!'&LG2%!/)46+&3L%!MG&!/&%!*-4*&,%!%)4+!L/G%!'G,%!MG&!/&%!

+G3&G,%!@14264&%Q!*&!MG2!S-2%-2+!'&!/-!*-,-*+1,2%-+2)4!'&!/1%2)4%!G4&!-LL/2*-+2)4!'&!*#)25!

'&!/Y1/-%+)6,-L#2&Q!&4!L-,+2*G/2&,!'-4%!/&%!+G3&G,%!'G!%&24R!

7&L&4'-4+Q!/&%!*-,-*+1,2%+2MG&%!#2%+)/)62MG&%!&5L/2MG-4+!/&%!3&%G,&%!'Y.F]!1+-2&4+!3-/!

*)44G&%R!P)G%!-=)4%!')4*!32%!&4!L/-*&!/&!L,&32&,!+,-=-2/!'&!*&++&!+#$%&!L)G,!,1L)4',&!b!



! XC!

*&++&!MG&%+2)4R!P)G%!-=)4%! *#)2%2!G4!3)'$/&!'&! *-,*24)3&!*-4-/-2,&! 24S2/+,-4+!#G3-24!

MG2! *)4%&,=-2+! /&%! *-,-*+1,2%+2MG&%! @2)/)62MG&%! &+! 3)/1*G/-2,&%! '&%! +G3&G,%! 'Y),2624&!

-L,$%! 23L/-4+-+2)4! ZJHH^! L&,3&++-4+! '&! *)4%2'1,&,! MG&! /&%! /2&4%! &4+,&! #2%+)/)62&! &+!

'G,&+1!)@%&,=1%!2//G%+,&,-2&4+!@2&4!/&%!L#14)3$4&%!&52%+-4+!*#&c!/&%!L-+2&4+&%R!(&!L/G%Q!

4)G%! -=)4%! =)G/G! +,-=-2//&,! '-4%! '&%! *)4'2+2)4%! *)4+,d/1&%!K! 3&%G,&%! ,1-/2%1&%! &4!

/Y-@%&4*&!'&!*)3L,&%%2)4!3-4G&//&!Z&4!24+&,L)%-4+!G4&!*)G*#&!'&!6&/^Q!%)4'&!S251&!%G,!

G4!%GLL),+!L)G,!1=2+&,!/&%!3)G=&3&4+%Q!23L/-4+-+2)4!%)G%f*G+-41&!L)G,!%Y-SS,-4*#2,!'&!

/Y&4=2,)44&3&4+R!

P)G%! -=)4%!32%! &4! 1=2'&4*&! MG&! /-! 'G,&+1! '&! *&%! *-4*&,%! 1+-2+! /21&! b! /-! L,1%&4*&! '&!

S2@,)%&Q! -/),%! MG&! /-! 41*,)%&! 1+-2+! -%%)*21&! b! G4&! 'G,&+1! @&-G*)GL! L/G%! S-2@/&R! 7&%!

,1%G/+-+%!1+-2&4+!&4*),&!=1,2S21%! /),%MG&!4)+,&!3)'$/&! +G3),-/!1+-2+! +,-2+1!L-,!G4!-4+2f

-462)6142MG&R!!

P)%!,1%G/+-+%!%)4+!b!/Y),2624&!'YG4&!,&32%&!&4!MG&%+2)4%!'&!*&,+-24&%!23-6&%!)@+&4G&%!&4!

1/-%+)6,-L#2&!'-4%!/&%!*-4*&,%!&4!L,-+2MG&!*/242MG&R!

.4!&SS&+Q!*)33&!4)G%!/Y-=)4%!3&4+2)441!L,1*1'&33&4+Q!G4&!23-6&!-44G/-2,&!*)4%+2+G1&!

'YG4!*&4+,&!4)2,!)G!@/&G!S)4*1!&+!G4!-44&-G!L1,2L#1,2MG&!,)G6&!Z_!%+2SS!,246!%264!`^!&%+!

S,1MG&33&4+! )@%&,=1&! '-4%! /&%! *-4*&,%R! ?-! c)4&! *&4+,-/&! '-4%! *&++&! 23-6&! 1+-2+!

&5L/2MG1&! IG%MG&f/b! *)33&! *),,&%L)4'-4+! b! G4&! L/-6&! '&! 41*,)%&! +,$%! 3)//&R! ?-!

/2++1,-+G,&! -4-+)3)fL-+#)/)62MG&! ZJJX^! =2&4+! *)4+,&'2,&! *&++&! #hL)+#$%&Q! LG2%MG&! /-!

41*,)%&!&%+!+,$%!,-,&!-G!*&4+,&!'&%!*-4*&,%!'G!%&24R!(&!L/G%Q!G4&!1+G'&!,1-/2%1&!*#&c!/-!

S&33&!L-,!?&&!&+!-/R!-!3)4+,1!MG&!/&%!+G3&G,%!MG2!L,1%&4+-2&4+!*&!+hL&!'Y23-6&!1+-2&4+!

,2*#&%!&4!*)//-6$4&!ZJJ9^R!.4!3)4+,-4+!MG&!/-!S2@,)%&!&%+!-%%)*21&!b!G4&!'G,&+1!1/&=1&Q!

4)%!,1%G/+-+%!L&,3&++&4+!'Y13&++,&!/Y#hL)+#$%&!MG&!*&++&!c)4&!*&4+,-/&!4Y&%+!L-%!/&!,&S/&+!

'&! ! /Y#2%+)/)62&!3-2%! *),,&%L)4'! &4! S-2+! b! G4! -,+1S-*+! '-4%! G4&! c)4&! )G! /-! 'G,&+1! &%+!

'2SS2*2/&!b!MG-4+2S2&,!Z'G,&+1!+,)L!1/&=1&!�!7d4&!'Y)3@,&!G/+,-%)4),&!�^R!!



! Xa!

8/!&%+!24+1,&%%-4+!'&!4)+&,!MG&!*&%!23-6&%!'Y-,+1S-*+!*&4+,-/!4Y1+-2&4+!L-%!)@%&,=1&%!'-4%!

4)+,&! 3)'$/&! +G3),-/R! P)G%! 4)G%! %)33&%! ')4*! 24+&,,)61%! %G,! /&%! '2SS1,&4*&%! &4+,&!

4)+,&! 3)'$/&! &+! /&%! *)4'2+2)4%! */242MG&%! L)G=-4+! /Y&5L/2MG&,R! >,&32$,&3&4+Q! 4)G%!

4Y-=)4%!L-%!-++&24+!'-4%!4)+,&!3)'$/&!'&%!=-/&G,%!'&!'G,&+1!-G%%2!1/&=1&%!MG&!'-4%!/&%!

*-4*&,%! *#&c! /-! S&33&R! .4%G2+&Q! 4)+,&! 3)'$/&! 1+-4+! 23L/-4+1! &4! %)G%f*G+-41Q! 2/! 4&!

L,1%&4+-2+! L-%! /&! 3e3&! +hL&! 'Y&4=2,)44&3&4+! L1,2f+G3),-/! MG&! /&%! *-4*&,%! )@%&,=1%!

*#&c! /-! S&33&R! (-4%! G4! %&24Q! /-! L,1%&4*&! '&! +2%%G! 6/-4'G/-2,&! L1,2f+G3),-/! L)G,,-2+!

I)G&,! G4! ,d/&! '-4%! /&%! 3&%G,&%! )@+&4G&%R! EG! *)4+,-2,&Q! '-4%! 4)+,&! 3)'$/&! -423-/Q!

/Y&4=2,)44&3&4+! 4&! %&3@/-2+! L-%! 24S/G&4*&,! /&%!3&%G,&%! )@+&4G&%! 24! =2=)! LG2%MGY&//&%!

1+-2&4+! *)3L-,-@/&%! -G5!3&%G,&%! &5! =2=)! -*MG2%&%! %G,! G4&! +G3&G,! &5L/-4+1&! 24*/G%&!

'-4%!G4!6&/!%)/2'&R!

<4&! '&%! /232+&%! &%%&4+2&//&%! '&! *&! +,-=-2/! %G,! /-! =-/2'-+2)4! @2)/)62MG&! 'G! L-,-3$+,&!

3&%G,1! &4! .F]! &%+! /YG42MG&!3)'$/&! +G3),-/! G+2/2%1R! .4! &SS&+Q! 2/! 4Y&%+! L-%! L)%%2@/&! '&!

6141,-/2%&,! 4)%! ,1%G/+-+%! b! 'Y-G+,&%! 3)'$/&%Q! )G! 'Y-G+,&%! +,-2+&3&4+%R! E24%2Q! 2/! &%+!

+)GI)G,%! L)%%2@/&! MG&! /&! %G@%+,-+G3!@2)/)62MG&!'G!L-,-3$+,&! '&! 'G,&+1! )@%&,=1! '-4%!

4)+,&!1+G'&!Z&4!/Y)**G,,&4*&!41*,)%&!&+!S2@,)%&^!%)2+!%L1*2S2MG&!b!*&!3)'$/&R!(&!L/G%Q!/-!

'2=&,%2+1! '&%! *-4*&,%! 'G! %&24! )@%&,=1%! &4! */242MG&! 4Y&%+! L-%! ,&L,1%&4+1&! '-4%! 4)+,&!

1+G'&R!

!

RF )#++8-2!+80$484!8-!O'&02#.4&*,8!b!

!

7)33&! 4)G%! /Y-=)4%! %)G/2641! '-4%! /&! *#-L2+,&! _!?232+&%! &+! 41*&%%2+1! '&! =-/2'-+2)4!

+&*#42MG&! '&! /Y.F]!`Q! L/G%2&G,%! S-*+&G,%! L&G=&4+! -=)2,! '&! /Y24S/G&4*&! %G,! /&%! ,1%G/+-+%!

'Y1/-%+)6,-L#2&!'&%!/1%2)4%!3-33-2,&%!K!/-!%+,G*+G,&!-4-+)32MG&!'G!%&24Q!/-!/)*-/2%-+2)4!



! XB!

&+!/&!+hL&!#2%+)/)62MG&!'&!/-!/1%2)4R!?&%!,1%G/+-+%!%&,)4+!-G%%2!'1L&4'-4+%!'&!/-!+&*#42MG&!

'Y-*MG2%2+2)4!'&%!23-6&%!&+!'&!/-!31+#)'&!'&!+,-2+&3&4+!'Y23-6&!)G!'Y24+&,L,1+-+2)4!L-,!

/Y)L1,-+&G,R!

(-4%! /-! /2++1,-+G,&!L/G%2&G,%!-G+&G,%!%&!%)4+! 24+1,&%%1%!-G5!*)4'2+2)4%!'Y-*MG2%2+2)4!'&!

/Y23-6&! 'Y.F]! &+! /&G,! 24S/G&4*&! %G,! /&%! L&,S),3-4*&%! '&! /-! +&*#42MG&R! F2! /Y-5&!

'Y),2&4+-+2)4!'&!/-!%)4'&!'Y1*#)6,-L#2&!4&!%&3@/&!L-%!-=)2,!'Y24S/G&4*&!%2642S2*-+2=&!%G,!

/&%! 3&%G,&%! '&! 'G,&+1! &4! .F]! ZJH;^Q! /&%! L&,S),3-4*&%! )@+&4G&%! -=&*! '&%! 23-6&%!

-*MG2%&%! '-4%! '&G5! L/-4%! '2SS1,&4+%! L)G,,-2&4+! e+,&! %GL1,2&G,&%! b! *&//&%! )@+&4G&%! b!

L-,+2,!'YG4!%&G/!L/-4!ZJHX^R!?&!,d/&!'G!+hL&!'&!%)4'&!S-2+!-G%%2!'1@-+R!>)G,!t)GW!&+!-/R!/&%!

L&,S),3-4*&%!'&! /-! %)4'&!;(!%)4+! 24S1,2&G,&%!b! *&//&!'&! /-! %)4'&!H(!ZJH9^! +-4'2%!MG&!

?&&!&+!-/R!4Y)4+!L-%!)@%&,=1!'&!'2SS1,&4*&!%2642S2*-+2=&!&4+,&!/&%!'&G5!-LL,)*#&%!ZJH:^R!?&!

,d/&!'&!/-!*)3L,&%%2)4!3-4G&//&!-!-G%%2!1+1!'2%*G+1Q!&4!L-,+2*G/2&,!L-,!U-,,!&+!-/R!ZJHC^R!

?Y24+1,e+!'&!4)+,&! +,-=-2/!L&,%)44&/!&%+!'Y-LL),+&,!G4&!,1L)4%&!b! /-!MG&%+2)4! IG%MG&f/b!

4)4!,1%)/G&!K!S-G+f2/!-LL/2MG&,!G4&!*)3L,&%%2)4!3-4G&//&Q!*Y&%+!b!'2,&!-LLGh&,!%G,!/&!%&24!

-=&*!/-!%)4'&!/),%!'&!/Y.F]!)G!-G!*)4+,-2,&!S-G+f2/!/Y1=2+&,!L)G,!,&%+&,!'-4%!/&%!*)4'2+2)4%!

+#1),2MG&%! 'YG+2/2%-+2)4!�! 7)4+,-2,&3&4+! -G5! *)4'2+2)4%! '&! 4)+,&! 1+G'&! %G,! 3)'$/&!

-423-/Q!)v!/Y23-6&!1+-2+!)@+&4G&!&4!/Y-@%&4*&!'&!+)G+&!*)3L,&%%2)4Q!4)+,&!1+G'&!*/242MG&!

3)4+,&! /Y24*-L-*2+1! 'G! %h%+$3&! b! '2SS1,&4*2&,! /1%2)4%! @14264&%! &+! 3-/264&%! %2! -G*G4&!

L,&%%2)4! 4Y&%+! -LL/2MG1&! %G,! /&! %&24R! 7&! *)4%+-+! &%+! b! /Y),2624&! '&! L/G%2&G,%!

&4%&264&3&4+%R! O4! L&G+! &4! L,&32&,! /2&GQ! b! L-,+2,! '&! 4)%! ,1%G/+-+%Q! 3&++,&! b! I)G,! /&%!

,&*)33-4'-+2)4%! *)4*&,4-4+! /&%! 3)'-/2+1%! L,-+2MG&%! 'YG+2/2%-+2)4! '&! /-! 3-*#24&!K!

*)4+,-2,&3&4+! b! *&! MG2! &%+! */-%%2MG&3&4+! L,)L)%1Q! 2/! &%+! 41*&%%-2,&! 'Y-LL/2MG&,! G4&!

*)3L,&%%2)4! 32423-/&! L)G,! )@+&42,! '&! @)44&%! L&,S),3-4*&%! &4! .F]R! .4%G2+&Q!

/Y#hL)+#$%&! %&/)4! /-MG&//&! /Y23-6&! %&,-2+! -*MG2%&! %&/)4! G4! L,)*&%%G%! *)3L/$+&3&4+!

-G+)3-+2%1Q! &+! ')4*! 24'1L&4'-4+&! '&! /Y)L1,-+&G,Q! 4Y&%+! L/G%! ,&3L/2&R! ?Y.F]Q! *)33&!



! 9D!

/Y1*#)6,-L#2&!3)'&!UQ!'&=2&4+!')4*!'1L&4'-4+&!'&!/Y)L1,-+&G,R!>-,!*)4%1MG&4+Q!2/!&52%+&!

G4&! *)G,@&! 'Y-LL,&4+2%%-6&! '&! /Y.F]Q! &4! L-,+2*G/2&,! L)G,! -LL,&4',&! b! 61,&,! /-!

*)3L,&%%2)4! -G! 3)3&4+! '&! /Y-*MG2%2+2)4R! ?-! +&*#42MG&! %&,-! ')4*! L,)@-@/&3&4+! L/G%!

L&,S),3-4+&!'-4%!'&%!3-24%! &5L1,23&4+1&%Q! *&!MG2!3&+! &4! /G32$,&! /Y23L),+-4*&!'&! /-!

S),3-+2)4!&+!/&!,d/&!'&%!&5L&,+%R!.4S24Q!*&/-!23L/2MG&!MG&!/&%!,1%G/+-+%!MG-4+2+-+2S%!'Y.F]!

%&,)4+!24S/G&4*1%!L-,!/-!S),*&!'&!/-!L,&%%2)4!-LL/2MG1&!L-,!/Y)L1,-+&G,Q!MG2Q!&//&Q!4Y&%+!L-%!

MG-4+2S2-@/&Q! *&! MG2! L)%&! /-! MG&%+2)4! '&! /&G,! ,&L,)'G*+2@2/2+1R! (-4%! /-! /2++1,-+G,&Q! /&%!

*)4*),'-4*&%! 24+&,f)@%&,=-+&G,%! ,-LL),+1&%! %)4+! @)44&%Q! =)2,&! &5*&//&4+&%R! ZCHQJHa^R!

7&L&4'-4+! /&%! *)4*),'-4*&%! %)4+! 3&2//&G,&%! L)G,! /Y-4-/h%&! b! L)%+&,2),2! L-,! '&G5!

/&*+&G,%! 'Y23-6&%! -*MG2%&! L-,! G4! %&G/! )L1,-+&G,! MG&! /),%MG&! /Y23-6&! 1+-2+! -*MG2%&! L-,!

'&G5!)L1,-+&G,%!'2SS1,&4+%!ZC:^R!(-4%! /Y1+G'&!L,24*&L%!%G,! /-!,&L,)'G*+2@2/2+1!'&! /Y.F]!

ZJHB^Q! /-!@)44&!*)4*),'-4*&! 24+&,!)@%&,=-+&G,!1+-2+!-24%2!)@+&4G&!b!L-,+2,!'&! /Y-4-/h%&!

,1+,)%L&*+2=&!'YG4&!23-6&!'Y.F]!-*MG2%&!L-,!G4!%&G/!)L1,-+&G,Q!*&!MG2!4&!L&,3&+!')4*!

L-%! 'Y1=-/G&,! /-! =-,2-@2/2+1! /21&! b! /Y-*MG2%2+2)4R! (-4%! 4)+,&! 1+G'&! )v! /&%! 23-6&%! %)4+!

-*MG2%&%!L-,!'&G5!)L1,-+&G,%!'2SS1,&4+%!L)G,!'2SS1,&4+%!42=&-G5!'&!*)3L,&%%2)4!'1S242%!

-!L,2),2Q!4)G%!-=)4%!-G%%2!3)4+,1!G4&!+,$%!@)44&!*)4*),'-4*&!24+&,f)@%&,=-+&G,R!(&G5!

)@%&,=-+&G,%!%)4+!&4!&SS&+!MG-%23&4+!+)GI)G,%!'Y-**),'!MG-4'!2/!%Y-62+!'&!'1+&,324&,!%2!

G4&!23-6&!&%+!'G,&!)G!3)//&R!.4!,&=-4*#&Q!&4!3)4+,-4+!G4!@2-2%!%h%+13-+2MG&!'-4%!/&%!

,1%G/+-+%! MG-4+2+-+2S%! )@+&4G%Q! 4)G%! -=)4%! -G%%2! 3)4+,1! MG&! /&%! '2SS1,&4*&%! '-4%! /&%!

3&%G,&%! &SS&*+G1&%! L-,! /&%! '&G5! )L1,-+&G,%! L)G=-2&4+! -//&,! L)G,! *&,+-24&%! 3-%%&%!

IG%MGsb!L/G%2&G,%!'2c-24&%!'&!w>-R!!

!

!

!



! 9J!

GF <$\(8'c!(8!'/O'&02,%,2O!

!

P)G%!-=)4%!')4*!'13)4+,1!MGY&4!L,-+2MG&!*/242MG&Q!2/!&52%+-2+!G4&!24S/G&4*&!'G!'&6,1!'&!

*)3L,&%%2)4!%G,! ! /-!3&%G,&!'&!'G,&+1R!7&!*)4%+-+!4)G%!-!L)G%%1!b!1+G'2&,!G4!4)G=&-G!

L-,-3$+,&! MG-4+2+-+2S! L,&4-4+! &4! *)3L+&! /-! *)3L,&%%2)4! '&%! +2%%G%! /&! 3)'G/&! '&!

*2%-2//&3&4+!4)4!/241-2,&!ZI^R!

7&! MG2! L)G=-2+! -24%2! -LL-,-|+,&! 242+2-/&3&4+! *)33&! G4&! /232+&Q! /Y24S/G&4*&! '&! /-!

*)3L,&%%2)4! %G,! /&%! ,1%G/+-+%! MG-4+2+-+2S%! 'Y1/-%+2*2+1! 3&%G,1%Q! -! S24-/&3&4+! 1+1! b!

/Y),2624&! 'YG4! 4)G=&-G! '1=&/)LL&3&4+! '&! *&++&! +&*#42MG&R!P)%! ,1%G/+-+%! L,1/2324-2,&%!

3)4+,&4+! *&L&4'-4+! MGY2/! h! -G,-! 16-/&3&4+! L)G,! *&! 4)G=&-G! L-,-3$+,&! G4&! L#-%&!

23L),+-4+&!'&!*)3L,1#&4%2)4!'&!/-!@2)/)62&!%)G%f+&4'-4+!/&%!3&%G,&%Q!&+!'&%!*)4'2+2)4%!

'Y-*MG2%2+2)4!'&%!3&%G,&%R!7&!4)G=&/!)G+2/!%&!#&G,+&!-G5!3e3&%!'2SS2*G/+1%!MG&!/Y.F]!b!

%&%! '1@G+%Q! *Y&%+! b! '2,&! b! /-! *)3L/&52+1! '&! /Y&4=2,)44&3&4+! L1,2f/1%2)44&/! Z/&! +2%%G!

3-33-2,&^Q! /-! =-,2-@2/2+1! #2%+)/)62MG&! '&%! /1%2)4%! &+! /Y-'-L+-+2)4! +&*#4)/)62MG&! 'YG4!

4)G=&/!)G+2/!b!G4!%h%+$3&!*)33&,*2-/R!?Y-@%&4*&!'&!*)4+,d/&!'G!L,)*&%%G%!'Y-*MG2%2+2)4!

L-,!G4&! 23-6&!&4! +&3L%!,1&/!b! /Y#&G,&!-*+G&//&!L)G,,-2+! e+,&! ,&%L)4%-@/&!'&! /-!MG-/2+1!

3)h&44&!'&%!')441&%!242+2-/&%!)@+&4G&%!24!=2=)R!?-!MG&%+2)4!'&!%-!*)4+,2@G+2)4!&5-*+&!

L-,!,-LL),+!-G5!+&*#42MG&%!&52%+-4+&%!,&%+&,-!b!'1+&,324&,R!

!



! 9H!

!
)DC)>E@BDC!

!

7&!+,-=-2/!'&!+#$%&Q!*&4+,1!%G,!G4!L,)I&+!'&!,&*#&,*#&!+,-4%=&,%-/&!&SS&*+G1!b! /-! S)2%!&4!

/-@),-+)2,&!%G,!/&!L&+2+!-423-/!&+!'-4%!G4!%&,=2*&!*/242MG&!'Y23-6&,2&!3-33-2,&!-LL),+&!

'&%! 24S),3-+2)4%! 23L),+-4+&%!L)G,! /&!L,)*&%%G%!'&!=-/2'-+2)4!'&! /Y./-%+)6,-L#2&!F#&-,!

]-=&Z.F]^! &4! %14)/)62&K! ?&%! ,1%G/+-+%! )@+&4G%! b! L-,+2,! '&! /Y1+G'&! 'YG4! 3)'$/&!

@2)/)62MG&! *)4+,d/1! -G! *)G,%! '&! %-! *,)2%%-4*&! %L)4+-41&! &+! %)G%! +,-2+&3&4+Q! 4)G%! )4+!

L&,32%!'Y1+-@/2,!'&%! /2&4%!&4+,&!'G,&+1!&+!#2%+)/)62&!&+!%)4+!b! /Y),2624&!'YG4&!,&32%&!&4!

MG&%+2)4!'&! /Y23-6&!'Y1/-%+)6,-L#2&! %#&-,![-=&!'&%!*-4*&,%!'G!%&24!&4!*/242MG&R!P)+,&!

+,-=-2/!*/242MG&!3&+!&4!/G32$,&!/&%!*)4'2+2)4%!'&!,1-/2%-+2)4!'&!/Y&5-3&4!&4!3)4+,-4+!/&!

,d/&!'&!/-!*)3L,&%%2)4!3-4G&//&!&+!%)4!24S/G&4*&!%G,!/&%!=-/&G,%!MG-4+2+-+2=&%!'Y!.F]!'G!

%&24R! P)%! )@%&,=-+2)4%! */242MG&%! )4+! -G%%2! &4+,-241! /-! 32%&! -G! L)24+! 'YG4! 4)G=&-G!

L-,-3$+,&! '2-64)%+2MG&!K! /&! 3)'G/&! '&! *2%-2//&3&4+! 4)4! /241-2,&! IQ! ')4+! 4)G%! -=)4%!

3)4+,1!/-!S-2%-@2/2+1!&4!1*#)6,-L#2&!3-33-2,&R!

!



! 9;!

=B=>BDd:<JKB?!

JR!! (&F-4+2%! 7Q!0-! rQ! U,h-4!?Q! r&3-/!ER!U,&-%+! *-4*&,! %+-+2%+2*%Q! HDJ;R! 7E!7-4*&,! r!

7/24R!I-4=!HDJXm:XZJ^K9H!:HR!!

HR!! E+#-4-%2)G!EQ!"-,'2=)4!EQ!"-4+&,!0Q!F26-/fV-S,-42!UQ!U&,*)SS!rQ!(&SS2&G5!"Q!&+!-/R!

U,&-%+! /&%2)4%K! MG-4+2+-+2=&! &/-%+)6,-L#h! [2+#! %GL&,%)42*! %#&-,! 23-6246ff

L,&/2324-,h!,&%G/+%R!A-'2)/)6hR!IG2//!HDJDmH9:ZJ^KHBC!;D;R!!

;R!! U&,6!]EQ! 7)%6,)=&!(OQ!(),&! 7rQ! F*#-S&,! Nw]Q! F=&4%%)4!].Q!j))/&h!ArQ! &+! -/R!

F#&-,f[-=&! &/-%+)6,-L#h! 23L,)=&%! +#&! %L&*2S2*2+h! )S! @,&-%+! <FK! +#&! U.J!

3G/+24-+2)4-/!%+G'h!)S!B;B!3-%%&%R!A-'2)/)6hR!S1=,!HDJHmH:HZH^KX;9!XBR!!

XR!! ]-64&,!ANQ!0&+c!7.Q!7-3L@&//!TR!E%%&%%3&4+!)S!3&'2*-/! 23-6246!%h%+&3%!-4'!

*)3LG+&,!-2'%K!-!+G+),2-/!,&=2&[R!E*-'!A-'2)/R!IG24!HDDCmJXZ:^KCH;!XaR!!

9R!! F-*W&++! (?Q! j-h4&%! AUR! "#&! -,*#2+&*+G,&! )S! '2-64)%+2*! ,&%&-,*#R! U0rR! H! 3-,%!

HDDHm;HXZC;;:^K9;B!XJR!!

:R!! EG+2&,!>Q!U)42)/!0Q!?-!i&**#2-!7Q!?-i&**#2-!7Q!i-++&4!?Q!T-=24!EQ!&+!-/R!(2%L-,2+2&%!

24!@,&-%+!*-4*&,!3),+-/2+h!+,&4'%!@&+[&&4!;D!.G,)L&-4!*)G4+,2&%K!,&+,)%L&*+2=&!

+,&4'!-4-/h%2%!)S!]jO!3),+-/2+h!'-+-@-%&R!U0rR!HDJDm;XJK*;:HDR!!

CR!! "-@Ä,! ?Q! i2+-W! UQ! 7#&4! "jfjQ! t&4! E0fNQ! 7)#&4! EQ! ")+! "Q! &+! -/R! F[&'2%#! +[)f

*)G4+h! +,2-/K! 23L-*+! )S! 3-33)6,-L#2*! %*,&&4246! )4! @,&-%+! *-4*&,! 3),+-/2+h!

'G,246!;!'&*-'&%R!A-'2)/)6hR!%&L+!HDJJmH:DZ;^K:9a!:;R!!

aR!! U&,,h!(EQ!7,)424!wEQ!>/&=,2+2%!FwQ!N,h@-*W!(TQ!7/-,W&!?Q!V&/&4!0Q!&+!-/R!.SS&*+!)S!

%*,&&4246!-4'!-'IG=-4+!+#&,-Lh!)4!3),+-/2+h!S,)3!@,&-%+!*-4*&,R!P!.46/!r!0&'R!

HC!)*+!HDD9m;9;ZJC^KJCaX!BHR!!

BR!! "-@Ä,! ?Q! N-6&,@&,6! 7rQ! T-'! EQ! U-/'&+),L! ?Q! j)/3@&,6! ?jQ! T,Å4+)S+! OQ! &+! -/R!

A&'G*+2)4! 24! 3),+-/2+h! S,)3! @,&-%+! *-4*&,! -S+&,! 3-%%! %*,&&4246! [2+#!

3-33)6,-L#hR! A-4')32%&'! +,2-/! S,)3! +#&! U,&-%+! 7-4*&,! F*,&&4246!]),W246!

T,)GL! )S! +#&! F[&'2%#! P-+2)4-/! U)-,'! )S! j&-/+#! -4'! ]&/S-,&R! ?-4*&+R! J;! -=,!

JBa9mJZaX;;^KaHB!;HR!!

JDR!! "-@-,! ?Q! t&4! 0fNQ! i2+-W! UQ! 7#&4! jfj"Q! F32+#! AEQ! (GSSh! F]R! 0-33)6,-L#h!

%&,=2*&! %*,&&4246! -4'! 3),+-/2+h! 24! @,&-%+! *-4*&,! L-+2&4+%K! HDfh&-,! S)//)[fGL!

@&S),&! -4'! -S+&,! 24+,)'G*+2)4! )S! %*,&&4246R! ?-4*&+R! H:! -=,!

HDD;m;:JZB;:C^KJXD9!JDR!!

JJR!! j&//MG2%+! UPQ! (GSSh! F]Q! E@'%-/&#! FQ! UIÅ,4&/'! ?Q! U),'Ä%! >Q! "-@Ä,! ?Q! &+! -/R!

.SS&*+2=&4&%%! )S! L)LG/-+2)4f@-%&'! %&,=2*&! %*,&&4246! [2+#! 3-33)6,-L#h! S),!

[)3&4!-6&%!XD!+)!XB!h&-,%K!&=-/G-+2)4!)S!+#&!F[&'2%#!0-33)6,-L#h!F*,&&4246!

24!t)G46!])3&4!ZF7At^!*)#),+R!7-4*&,R!J9!S1=,!HDJJmJJCZX^KCJX!HHR!!

JHR!! w&,/2W)[%W&! wQ! T,-'h!(Q! U-,*/-h! rQ! F2*W/&%! .EQ! .,4%+&,! iR! .SS&*+! )S! -6&Q! @,&-%+!

'&4%2+hQ!-4'!S-32/h!#2%+),h!)4!+#&!%&4%2+2=2+h!)S! S2,%+!%*,&&4246!3-33)6,-L#hR!

rE0ER!;!IG2//!JBB:mHC:ZJ^K;;!aR!!

J;R!! 0-4'&/%)4!0"Q!O&%+,&2*#&,!PQ!>),+&,!>?Q!]#2+&!(Q!N24'&,!7EQ!"-L/24!FjQ! &+! -/R!

U,&-%+! '&4%2+h! -%! -! L,&'2*+),! )S! 3-33)6,-L#2*! '&+&*+2)4K! *)3L-,2%)4! )S!

24+&,=-/f! -4'! %*,&&4f'&+&*+&'! *-4*&,%R! r! P-+/! 7-4*&,! 84%+R! 9! IG2//!

HDDDmBHZJ;^KJDaJ!CR!!

JXR!! ?&*)4+&! 8Q! N&6&,! 7Q! T-/-4+! 7Q! U&,/2$,&! 0Q! U&,6! UiQ! (Yj)),&! ]Q! &+! -/R!

0-33)6,-L#h!-4'!%G@%&MG&4+![#)/&f@,&-%+!%)4)6,-L#h!)S!4)4L-/L-@/&!@,&-%+!

*-4*&,%K!+#&!23L),+-4*&!)S!,-'2)/)62*!@,&-%+!'&4%2+hR!ErA!E3!r!A)&4+6&4)/R!IG24!

HDD;mJaDZ:^KJ:C9!BR!!

J9R!! (YO,%2! 7R! U,&-%+! 83-6246! A&L),+246! E4'! (-+-! Fh%+&3K! E7A! U8fAE(Ff



! 9X!

0-33)6,-L#hR!HDD;mX+#!&'R!A&%+)4!iEK!E3&,2*-4!7)//&6&!)S!A-'2)/)6hR!!

J:R!! V)4'&,/-4'!j0Q!>)L&!"?Q!P2&@),6!ErR!"#&!L)%2+2=&!L,&'2*+2=&!=-/G&!)S!+#&!@,&-%+!

23-6246! ,&L),+246! -4'! '-+-! %h%+&3! ZU8fAE(F^! -%! -! 3&+#)'! )S! MG-/2+h!

-%%&%%3&4+! 24! @,&-%+! 23-6246! 24! -! #)%L2+-/! L)LG/-+2)4R! .G,! A-'2)/R! )*+!

HDDXmJXZJD^KJCX;!9DR!!

JCR!! O,&/!FTQ!w-h!PQ!A&h4)/'%!7Q!FG//2=-4!(7R!U8fAE(F!*-+&6),2c-+2)4!-%!-!L,&'2*+),!)S!

3-/264-4*hR!A-'2)/)6hR!IG24!JBBBmHJJZ;^KaX9!9DR!!

JaR!! ?2@&,3-4! ?Q! E@,-3%)4! ENQ! FMG2,&%! NUQ! T/-%%3-4! rAQ!0),,2%! .EQ! (&,%#-[!((R!

"#&! @,&-%+! 23-6246! ,&L),+246! -4'! '-+-! %h%+&3K! L)%2+2=&! L,&'2*+2=&! =-/G&! )S!

3-33)6,-L#2*!S&-+G,&%!-4'!S24-/!-%%&%%3&4+!*-+&6),2&%R!ErA!E3!r!A)&4+6&4)/R!

IG2//!JBBamJCJZJ^K;9!XDR!!

JBR!! w23!.fwQ!w)!wjQ!O#!wwQ!w[-W!rtQ!t)G!rwQ!w23!0rQ!&+!-/R!7/242*-/!-LL/2*-+2)4!)S!+#&!

U8fAE(F! S24-/! -%%&%%3&4+! +)! @,&-%+! %)4)6,-L#h! 24! *)4IG4*+2)4! [2+#!

3-33)6,-L#hR!ErA!E3!r!A)&4+6&4)/R!3-2!HDDamJBDZ9^KJHDB!J9R!!

HDR!! j-3h!EfFQ!T2-**#&++2! FQ!E/@2+&,!0Q! '&!U-c&/-2,&!7Q! 7G=2&,!7Q! >&,,&+! NQ! &+! -/R! U8f

AE(F!*-+&6),2%-+2)4!)S!HQCDa!*)4%&*G+2=&!4)4L-/L-@/&!@,&-%+!/&%2)4%!24!L-+2&4+%!

,&S&,,&'!+)!-!'&'2*-+&'!@,&-%+!*-,&!G42+R!.G,!A-'2)/R!I-4=!HDJHmHHZJ^KB!JCR!!

HJR!! ?-3@!>0Q!>&,,h!P0Q!i2442*)3@&!FrQ!]&//%!7ER!7),,&/-+2)4!@&+[&&4!G/+,-%)G4'!

*#-,-*+&,2%+2*%Q!3-33)6,-L#2*!S24'246%!-4'!#2%+)/)62*-/!6,-'&!24!L-+2&4+%![2+#!

24=-%2=&!'G*+-/!*-,*24)3-!)S!+#&!@,&-%+R!7/24!A-'2)/R!I-4=!HDDDm99ZJ^KXD!XR!!

HHR!! U)41! UQ! E%L&/24! >Q! U,)46&! ?Q! 8%@&,6! UQ! >&,@&*W! ?Q! i&,&%%! UR! F&4%2+2=2+h! -4'!

%L&*2S2*2+h! )S! 0A! 3-33)6,-L#h! [2+#! #2%+)L-+#)/)62*-/! *),,&/-+2)4! 24! H9D!

@,&-%+%R!E*+-!A-'2)/!F+)*W#!F[&'!JBaCR!3-,%!JBB:m;CZH^KHDa!J;R!!

H;R!! F+)3L&,!>7Q!j&,3-4!FQ!w/2LL&4%+&24!(?Q!]24%+)4!rFQ!.'6&!FUQ!E,,&')4')!0EQ!&+!

-/R! FG%L&*+! @,&-%+! /&%2)4%K! S24'246%! -+! 'h4-32*! 6-')/242G3f&4#-4*&'! 0A!

23-6246!*),,&/-+&'![2+#!3-33)6,-L#2*!-4'!L-+#)/)62*!S&-+G,&%R!A-'2)/)6hR!4)=!

JBB9mJBCZH^K;aC!B9R!!

HXR!! NG46!tR!U2)3&*#-42*-/!>,)L&,+2&%!)S!?2=246!"2%%G&%!FL,246&,fi&,/-6Q!P&[!t),WQ!

JBaJQ!7#-L+&,!CR!JBaJm!!

H9R!! w,)G%W)L!"EQ!()G6#&,+h!(AQ!i24%)4!NFR!E!LG/%&'!()LL/&,!G/+,-%)42*!%h%+&3!S),!

3-W246!4)424=-%2=&!3&-%G,&3&4+%!)S!+#&!3&*#-42*-/!L,)L&,+2&%!)S!%)S+!+2%%G&R!r!

A&#-@2/!A&%!(&=R!JBaCmHXZH^KJ!aR!!

H:R!! F-,=-ch-4! E>R! </+,-%)42*! =&/)*23&+,h! )S! @2)/)62*-/! *)3L)G4'%R! E44G! A&=!

U2)L#h%!U2)L#h%!7#&3R!JBBJmHDK;HJ!XHR!!

HCR!! ?&=24%)4!FNR!</+,-%)G4'!L,)L-6-+2)4!24!-42%)+,)L2*!%)S+!+2%%G&%K!+#&!-LL/2*-+2)4!

)S!/24&-,!&/-%+2*!+#&),hR!r!U2)3&*#R!JBaCmHDZ;^KH9J!:DR!!

HaR!! OL#2,! rQ! 7&%L&'&%! 8Q! >)44&W-4+2! jQ! t-c'2! tQ! ?2! ÇR! ./-%+)6,-L#hK! -! MG-4+2+-+2=&!

3&+#)'! S),! 23-6246! +#&! &/-%+2*2+h! )S! @2)/)62*-/! +2%%G&%R! </+,-%)4! 83-6246R! -=,!

JBBJmJ;ZH^KJJJ!;XR!!

HBR!! U&,*)SS!rQ!7#-SS-2!FQ!"-4+&,!0Q!F-4',24!?Q!7-+#&/24&!FQ!N24W!0Q!&+!-/R!84!=2=)!@,&-%+!

+G3),! '&+&*+2)4! G%246! +,-4%2&4+! &/-%+)6,-L#hR! </+,-%)G4'! 0&'! U2)/R! )*+!

HDD;mHBZJD^KJ;aC!B:R!!

;DR!! F24WG%! AQ! ?),&4c&4! rQ! F*#,-'&,! (Q! ?),&4c&4! 0Q! (-,6-+c! 0Q! j)/c! (R! j26#f

,&%)/G+2)4!+&4%),!0A!&/-%+)6,-L#h!S),!@,&-%+!+G3)G,!'&+&*+2)4R!>#h%!0&'!U2)/R!

IG24!HDDDmX9Z:^KJ:XB!:XR!!

;JR!! "-4+&,!0Q!U&,*)SS! rQ!E+#-4-%2)G!EQ!(&SS2&G5!"Q!T&442%%)4! r?Q!0)4+-/')!TQ! &+! -/R!

xG-4+2+-+2=&! -%%&%%3&4+! )S! @,&-%+! /&%2)4! =2%*)&/-%+2*2+hK! 242+2-/! */242*-/! ,&%G/+%!

G%246! %GL&,%)42*! %#&-,! 23-6246R! </+,-%)G4'! 0&'! U2)/R! %&L+!

HDDam;XZB^KJ;C;!a:R!!



! 99!

;HR!! T&442%%)4!rf?Q!(&SS2&G5!"Q!N24W!0Q!"-4+&,!0R!</+,-%)G4'!&/-%+)6,-L#hK!L,24*2L/&%!

-4'!+&*#42MG&%R!(2-64!84+&,=!83-6246R!3-2!HDJ;mBXZ9^KXaC!B9R!!

;;R!! F-4',24! ?Q! "-4+&,! 0Q! 7-+#&/24&! FQ! N24W! 0R! F#&-,! 3)'G/G%! 23-6246! [2+#! Hf(!

+,-4%2&4+! &/-%+)6,-L#hR! 8...! ",-4%! </+,-%)4! N&,,)&/&*+,! N,&M! 7)4+,)/R! -=,!

HDDHmXBZX^KXH:!;9R!!

;XR!! T-,,-! UFQ! 7&%L&'&%! .8Q! OL#2,! rQ! FL,-++! FAQ! VGG,@2&,! AEQ! 0-64-4+! 70Q! &+! -/R!

./-%+)6,-L#h! )S! @,&-%+! /&%2)4%K! 242+2-/! */242*-/! ,&%G/+%R! A-'2)/)6hR! I-4=!

JBBCmHDHZJ^KCB!a:R!!

;9R!! T-,,-! UFQ! 7&%L&'&%! .8Q! OL#2,! rQ! FL,-++! FAQ! VGG,@2&,! AEQ! 0-64-4+! 70Q! &+! -/R!

./-%+)6,-L#h! )S! @,&-%+! /&%2)4%K! 242+2-/! */242*-/! ,&%G/+%R! A-'2)/)6hR! I-4=!

JBBCmHDHZJ^R!!

;:R!! j2/+-[%Wh! w0Q! w,G6&,! 0Q! F+-,W&! 7Q! j&G%&,! ?Q! .,3&,+! jQ! r&4%&4! ER! N,&&#-4'!

G/+,-%)G4'!&/-%+)6,-L#h!)S!@,&-%+!/&%2)4%K!*/242*-/!,&%G/+%R!</+,-%)G4'!0&'!U2)/R!

4)=!HDDJmHCZJJ^KJX:J!BR!!

;CR!! j-//! "rQ! V#G! tQ! FL-/'246! 7FR! 84! =2=)! ,&-/f+23&! S,&&#-4'! L-/L-+2)4! 23-6246R!

</+,-%)G4'!0&'!U2)/R!3-,%!HDD;mHBZ;^KXHC!;9R!!

;aR!! 8+)#!EQ!<&4)!.Q!")#4)!.Q!w-33-!jQ!"-W-#-%#2!jQ!F#224-!"Q!&+!-/R!U,&-%+!'2%&-%&K!

*/242*-/! -LL/2*-+2)4! )S! <F! &/-%+)6,-L#h! S),! '2-64)%2%R! A-'2)/)6hR! 3-2!

HDD:mH;BZH^K;XJ!9DR!!

;BR!! 8+)#!EQ!<&4)!.Q!")#4)!.Q!w-33-!jQ!"-W-#-%#2!jQ!F#224-!"Q!&+!-/R!U,&-%+!'2%&-%&K!

*/242*-/! -LL/2*-+2)4! )S! <F! &/-%+)6,-L#h! S),! '2-64)%2%R! A-'2)/)6hR! 3-2!

HDD:mH;BZH^K;XJ!9DR!!

XDR!! 7#G46!FtQ!0))4!]wQ!7#)2!r]Q!7#)!PQ!r-46!0Q!w23!wTR!(2SS&,&4+2-+2)4!)S!@&4264!

S,)3!3-/264-4+!4)4L-/L-@/&!@,&-%+!3-%%&%K!-!*)3L-,2%)4!!)S!*)3LG+&,f-%%2%+&'!

MG-4+2S2*-+2)4! -4'! =2%G-/! -%%&%%3&4+! )S! /&%2)4! %+2SS4&%%! [2+#! +#&! G%&! )S!

%)4)6,-L#2*!&/-%+)6,-L#hR!E*+-!A-'2)/!F+)*W#!F[&'!JBaCR!S1=,!HDJDm9JZJ^R!!

XJR!! V#2!jQ!Ç2-)!ÇtQ!t-46!jtQ!]&4!t?Q!OG!UQ!?G)!U0Q!&+!-/R!F&32fMG-4+2+-+246!%+2SS4&%%!

)S! @,&-%+! %)/2'! /&%2)4%! 24! G/+,-%)42*! &/-%+)6,-L#hR! E*-'! A-'2)/R! 4)=!

HDDamJ9ZJJ^KJ;XC!9;R!!

XHR!! 0))4! ]wQ! jG-46! 7FQ! F#&4! ]7Q! "-W-'-! .Q! 7#-46! ANQ! r)&! rQ! &+! -/R! E4-/h%2%! )S!

&/-%+)6,-L#2*! -4'! Uf3)'&! S&-+G,&%! -+! %)4)&/-%+)6,-L#h! S),! @,&-%+! +G3),!

*/-%%2S2*-+2)4R!</+,-%)G4'!0&'!U2)/R!4)=!HDDBm;9ZJJ^KJCBX!aDHR!!

X;R!! A-c-!FQ!O'G/-+&!EQ!O46!.0Q!7#2W-,3-4&!FQ!j-,%+)4!7]R!<%246! ,&-/f+23&! +2%%G&!

&/-%+)6,-L#h! S),! @,&-%+! /&%2)4! &=-/G-+2)4K! )G,! 242+2-/! &5L&,2&4*&R! r! </+,-%)G4'!

0&'R!-=,!HDJDmHBZX^K99J!:;R!!

XXR!! ?&&! rjQ! w23! FjQ! w-46! UrQ! 7#)2! rrQ! r&)46! FjQ! t23! j]Q! &+! -/R! A)/&! -4'! */242*-/!

G%&SG/4&%%!)S!&/-%+)6,-L#h!24!%3-//!@,&-%+!3-%%&%R!E*-'!A-'2)/R!I-4=!HDJJmJaZJ^R!!

X9R!! "-4!F0Q!"&#!jFQ!0-4*&,!rNQ!>)#!]"R!83L,)=246!U!3)'&!G/+,-%)G4'!&=-/G-+2)4!)S!

@,&-%+! /&%2)4%! [2+#! ,&-/f+23&! G/+,-%)G4'! &/-%+)6,-L#hff-! */242*-/! -LL,)-*#R!

U,&-%+R!IG24!HDDamJCZ;^KH9H!CR!!

X:R!! >-,W! jtQ! j-4! wjQ! t))4! rjQ! 0))4! jrQ! w23! 0rQ! w23! .wR! 84+,-f)@%&,=&,!

,&L,)'G*2@2/2+h!-4'!'2-64)%+2*!L&,S),3-4*&!)S!@,&-%+!%#&-,f[-=&!&/-%+)6,-L#h!

24!E%2-4![)3&4R!</+,-%)G4'!0&'!U2)/R!IG24!HDJXmXDZ:^KJD9a!:XR!!

XCR!! "#)3-%! EQ! (&6&4#-,'+! NQ! N-,,)W#! EQ! ])I*24%W2! FQ! F/)[24%W2! "Q! N2%*#&,! "R!

F2642S2*-4+! '2SS&,&4+2-+2)4! )S! S)*-/! @,&-%+! /&%2)4%K! *-/*G/-+2)4! )S! %+,-24! ,-+2)! 24!

@,&-%+!%)4)&/-%+)6,-L#hR!E*-'!A-'2)/R!3-2!HDJDmJCZ9^K99a!:;R!!

XaR!! V#2! jQ! Ç2-)! ÇtQ! t-46! jtQ! OG! UQ! ]&4! t?Q! ?G)! U0R! </+,-%)42*! &/-%+)6,-L#h! 24!

@,&-%+! *-4*&,! '2-64)%2%K! %+,-24! ,-+2)! =%! 9fL)24+! %*-/&R! E*-'! A-'2)/R! )*+!

HDJDmJCZJD^KJHHC!;;R!!



! 9:!

XBR!! N-,,)W#! EQ! ])I*24%W2! FQ! (&6&4#-,'+! NR! É(2-64)%+2*! =-/G&! )S! %+,-24! ,-+2)!

3&-%G,&3&4+! 24! +#&! '2SS&,&4+2-+2)4! )S! 3-/264-4+! -4'! @&4264! @,&-%+! /&%2)4%ÑR!

</+,-%*#-//!0&'!F+G++6!T&,!JBaDR!-)Ö+!HDJJm;HZX^KXDD!9R!!

9DR!! wG33! "AQ! Fc-@G42)! 00R! ./-%+)6,-L#h! S),! +#&! *#-,-*+&,2c-+2)4! )S! @,&-%+!

/&%2)4%K! 242+2-/! */242*-/! &5L&,2&4*&R! 7-4*&,! 7)4+,)/! r! 0)SS2++! 7-4*&,! 7&4+R! IG2//!

HDJDmJCZ;^KJ9:!:JR!!

9JR!! t&,/2! jQ! t2/3-c! "Q! w-%W-+2! "Q! TG/-h! jR! xG-/2+-+2=&! -4'! %&32MG-4+2+-+2=&!

&=-/G-+2)4%!)S!%)/2'!@,&-%+!/&%2)4%!@h!%)4)&/-%+)6,-L#hR!r!</+,-%)G4'!0&'R!S1=,!

HDJJm;DZH^KJCB!a:R!!

9HR!! T)46! ÇQ! ÇG! xQ! ÇG! VQ! Ç2)46! >Q! t-4! ]Q! 7#&4! tR! A&-/f+23&! &/-%+)6,-L#h! S),! +#&!

'2SS&,&4+2-+2)4!)S!@&4264!-4'!3-/264-4+!@,&-%+! /&%2)4%K!-!3&+-f-4-/h%2%R!U,&-%+!

7-4*&,!A&%!",&-+R!4)=!HDJJmJ;DZJ^KJJ!aR!!

9;R!! F-'26#!TQ!7-,/)%!A7Q!P&-/!7jQ!([-3&4-!UER!E**G,-*h!)S!MG-4+2+-+2=&!G/+,-%)G4'!

&/-%+)6,-L#h!S),!'2SS&,&4+2-+2)4!)S!3-/264-4+!-4'!@&4264!@,&-%+!-@4),3-/2+2&%K!-!

3&+-f-4-/h%2%R!U,&-%+!7-4*&,!A&%!",&-+R!-)Ö+!HDJHmJ;XZ;^KBH;!;JR!!

9XR!! V#-)!x?Q!AG-4!?"Q!V#-46!jQ!t24!t0Q!(G-4!FÇR!(2-64)%2%!)S!%)/2'!@,&-%+!/&%2)4%!@h!

&/-%+)6,-L#h! 9fL)24+! %*),&! -4'! %+,-24! ,-+2)! 3&+#)'R! .G,! r! A-'2)/R! 4)=!

HDJHmaJZJJ^K;HX9!BR!!

99R!! F*#-&S&,!Nw]Q!j&&,! 8Q!F*#-&S&,!>rQ!0G4'#&4W&!7Q!O%+&,#)/c!FQ!O,'&,!U0Q!&+!-/R!

U,&-%+!G/+,-%)G4'!&/-%+)6,-L#hff,&%G/+%!)S!JB;!@,&-%+! /&%2)4%! 24! -!L,)%L&*+2=&!

%+G'h![2+#!#2%+)L-+#)/)62*!*),,&/-+2)4R!.G,!r!A-'2)/R!3-,%!HDJJmCCZ;^KX9D!:R!!

9:R!! 7#)!PQ!0))4!]wQ!w23!jtQ!7#-46!r0Q!>-,W!FjQ!?h)G!7tR!F)4)&/-%+)6,-L#2*!%+,-24!

24'&5!S),!'2SS&,&4+2-+2)4!)S!@&4264!-4'!3-/264-4+!4)4L-/L-@/&!@,&-%+!3-%%&%R! r!

</+,-%)G4'!0&'!OSS!r!E3!84%+!</+,-%)G4'!0&'R!I-4=!HDJDmHBZJ^R!!

9CR!! V#G! x?Q! r2-46! tÇQ! ?2G! rUQ! ?2G! jQ! FG4! xQ! (-2! xQ! &+! -/R! A&-/f+23&! G/+,-%)G4'!

&/-%+)6,-L#hK!2+%!L)+&4+2-/!,)/&!24!-%%&%%3&4+!)S!@,&-%+!/&%2)4%R!</+,-%)G4'!0&'!

U2)/R!-)Ö+!HDDam;XZa^KJH;H!aR!!

9aR!! ?&)46! ?7jQ! F23! ?FrQ! ?&&! tFQ! P6! N7Q! ]-4! 70Q! N))Wf7#)46! F07Q! &+! -/R! E!

L,)%L&*+2=&! %+G'h! +)! *)3L-,&! +#&! '2-64)%+2*! L&,S),3-4*&! )S! @,&-%+!

&/-%+)6,-L#h! ! =&,%G%! *)4=&4+2)4-/! @,&-%+! G/+,-%)G4'R! 7/24! A-'2)/R! 4)=!

HDJDm:9ZJJ^KaaC!BXR!!

9BR!! t2!EQ!7#)!PQ!7#-46!r0Q!w))!jAQ!?-!tG4!UQ!0))4!]wR!F)4)&/-%+)6,-L#h!S),!JQCa:!

4)4fL-/L-@/&! @,&-%+! 3-%%&%K! '2-64)%+2*! =-/G&! 24! +#&! '&*2%2)4! +)! @2)L%hR! .G,!

A-'2)/R!3-2!HDJHmHHZ9^KJD;;!XDR!!

:DR!! 0-4%)G,! F0Q! O3-,! OFR! ./-%+)6,-L#h! G/+,-%)G4'! -4'! MG&%+2)4-@/&! @,&-%+!

/&%2)4%K!')&%!2+!*)G4+�!.G,!r!A-'2)/R!4)=!HDJHmaJZJJ^K;H;X!XXR!!

:JR!! E/#-@%#2!F08Q!A-#3-+!wQ!E@'G/!j-/23!PQ!Ec2c!FQ!A-'#2W-!FQ!T-4!T7Q!&+!-/R!F&32f

MG-4+2+-+2=&! -4'! MG-/2+-+2=&! -%%&%%3&4+! )S! @,&-%+! G/+,-%)G4'! &/-%+)6,-L#h! 24!

'2SS&,&4+2-+246!@&+[&&4!3-/264-4+!-4'!@&4264!/&%2)4%R!</+,-%)G4'!0&'!U2)/R!-=,!

HDJ;m;BZX^K9:a!CaR!!

:HR!! w23! 0tQ! 7#)! PQ! t2! EQ! w))! jAQ! tG4! U?Q! 0))4! ]wR! F)4)&/-%+)6,-L#h! 24!

'2%+246G2%#246! @&4264! S,)3! 3-/264-4+! *)3L/&5! @,&-%+! 3-%%! -4'! 3-W246! +#&!

'&*2%2)4!+)!@2)L%hR!w),&-4!r!A-'2)/R!IG2//!HDJ;mJXZX^K99B!:CR!!

:;R!! N-,,)W#! EQ! ])I*24%W2! FQ! (&6&4#-,'+! NR! .=-/G-+2)4! )S! ,&-/f+23&! +2%%G&! %)4)f

&/-%+)6,-L#h!24!+#&!-%%&%%3&4+!)S!HJX!@,&-%+!!/&%2)4%K!/232+-+2)4%!)S!+#2%!3&+#)'!

,&%G/+246!S,)3!'2SS&,&4+!#2%+)/)62*!%G@+hL&%Q!+G3),!%2c&!-4'!+G3),!/)*-/2c-+2)4R!

</+,-%)G4'!0&'!U2)/R!'1*!HDJ;m;BZJH^KHH:X!CJR!!

:XR!! V#2! jQ! Ç2-)! ÇtQ! OG! UQ! V#)46! ]rQ! V#-)! VVQ! V#-)! ÇUQ! &+! -/R! 7)G/'! G/+,-%)42*!

&/-%+)6,-L#h! #&/L! +#&! '2-64)%2%! )S! %3-//! ZR! .G,! r! A-'2)/R! 4)=!



! 9C!

HDJHmaJZJJ^K;HJ:!HJR!!

:9R!! U&,*)SS!rQ!7#-SS-2!FQ!"-4+&,!0Q!F-4',24!?Q!7-+#&/24&!FQ!N24W!0Q!&+!-/R!84!=2=)!@,&-%+!

+G3),! '&+&*+2)4! G%246! +,-4%2&4+! &/-%+)6,-L#hR! </+,-%)G4'! 0&'! U2)/R! )*+!

HDD;mHBZJD^KJ;aC!B:R!!

::R!! E+#-4-%2)G!EQ!"-,'2=)4!EQ!"-4+&,!0Q!F26-/fV-S,-42!UQ!U&,*)SS!rQ!(&SS2&G5!"Q!&+!-/R!

U,&-%+! /&%2)4%K! MG-4+2+-+2=&! &/-%+)6,-L#h! [2+#! %GL&,%)42*! %#&-,! 23-6246ff

L,&/2324-,h!,&%G/+%R!A-'2)/)6hR!IG2//!HDJDmH9:ZJ^R!!

:CR!! .=-4%! EQ! ]#&/&#-4! >Q! "#)3%)4! wQ! 0*?&-4! (Q! U,-G&,! wQ! >G,'2&! 7Q! &+! -/R!

xG-4+2+-+2=&! %#&-,! [-=&! G/+,-%)G4'! &/-%+)6,-L#hK! 242+2-/! &5L&,2&4*&! 24! %)/2'!

@,&-%+!3-%%&%R!U,&-%+!7-4*&,!A&%!U7AR!HDJDmJHZ:^R!!

:aR!! 7#&4!?Q!j&!rQ!?2G!TQ!F#-)!wQ!V#)G!0Q!?2!UQ!&+!-/R!(2-64)%+2*!L&,S),3-4*&%!)S!%#&-,f

[-=&! &/-%+)6,-L#h! S),! 2'&4+2S2*-+2)4! )S! 3-/264-4+! @,&-%+! /&%2)4%K! -! 3&+-f

-4-/h%2%R!rL4!r!A-'2)/R!)*+!HDJXm;HZJD^K9BH!BR!!

:BR!! ")c-W2!0Q!NGWG3-!.R!>-++&,4!*/-%%2S2*-+2)4!)S!F#&-,]-=&"0!./-%+)6,-L#h!23-6&%!

S),! '2SS&,&4+2-/! '2-64)%2%! @&+[&&4! @&4264! -4'!3-/264-4+! %)/2'! @,&-%+! 3-%%&%R!

E*+-!A-'2)/!F+)*W#!F[&'!JBaCR!J!'1*!HDJJm9HZJD^KJD:B!C9R!!

CDR!! w23! jQ! t)GW! rjQ! T[&)4! j0Q! w23! rfEQ! F)4! .rR! (2-64)%+2*! L&,S),3-4*&! )S!

MG-/2+-+2=&!%#&-,f[-=&!&/-%+)6,-L#h!-**),'246!+)!'2SS&,&4+!*)/),!3-L!)L-*2+2&%!

S),!@,&-%+!3-%%&%R!.G,!r!A-'2)/R!-)Ö+!HDJ;maHZa^K&;H:!;JR!!

CJR!! t)GW!rjQ!T[&)4!j0Q!F)4!.rQ!j-4!wjQ!w23!rER!(2-64)%+2*!=-/G&!)S!*)33&,*2-//h!

-=-2/-@/&!%#&-,f[-=&!&/-%+)6,-L#h!S),!@,&-%+!*-4*&,%K!24+&6,-+2)4!24+)!U8fAE(F!

*/-%%2S2*-+2)4! [2+#! %G@*-+&6),2&%! )S! *-+&6),h! XR! .G,! A-'2)/R! )*+!

HDJ;mH;ZJD^KH:B9!CDXR!!

CHR!! T[&)4! j0Q! t)GW! rjQ! F)4! .rQ! w23! rfER! 7/242*-/! -LL/2*-+2)4! )S! MG-/2+-+2=&!

-%%&%%3&4+! S),! @,&-%+! 3-%%&%! 24! %#&-,f[-=&! &/-%+)6,-L#hR! .G,! r! A-'2)/R! 4)=!

HDJ;maHZJJ^K&:aD!9R!!

C;R!! T[&)4!j0Q!t)GW!rjQ!F)4!.rQ!w23!rfER!i2%G-//h!-%%&%%&'!*)/)G,!)=&,/-h!S&-+G,&%!24!

%#&-,f[-=&! &/-%+)6,-L#h! S),! @,&-%+! 3-%%&%K! MG-4+2S2*-+2)4! -4'! '2-64)%+2*!

L&,S),3-4*&R!.G,!A-'2)/R!3-,%!HDJ;mH;Z;^K:9a!:;R!!

CXR!! t))4!rjQ!w)!wjQ!rG46!jwQ!?&&!r"R!xG-/2+-+2=&!L-++&,4!*/-%%2S2*-+2)4!)S!%#&-,![-=&!

&/-%+)6,-L#h! S),! @,&-%+! 3-%%&%K! #)[! 2+! *),,&/-+&%! +)! MG-4+2+-+2=&!

3&-%G,&3&4+%R!.G,!r!A-'2)/R!'1*!HDJ;maHZJH^KHJBB!HDXR!!

C9R!! 7#-46! r0Q!0))4!]wQ!7#)!PQ!t2!EQ!w))!jAQ!j-4!]Q!&+!-/R!7/242*-/!-LL/2*-+2)4!)S!

%#&-,![-=&!&/-%+)6,-L#h!ZF].^!24!+#&!'2-64)%2%!)S!@&4264!!-4'!3-/264-4+!@,&-%+!

'2%&-%&%R!U,&-%+!7-4*&,!A&%!",&-+R!-)Ö+!HDJJmJHBZJ^R!!

C:R!! .=-4%! EQ! ]#&/&#-4! >Q! "#)3%)4! wQ! U,-G&,! wQ! r),'-4! ?Q! >G,'2&! 7Q! &+! -/R!

(2SS&,&4+2-+246!@&4264!S,)3!3-/264-4+!%)/2'!@,&-%+!3-%%&%K!=-/G&!)S!%#&-,![-=&!

&/-%+)6,-L#h!-**),'246! +)! /&%2)4!%+2SS4&%%!*)3@24&'![2+#!6,&h%*-/&!G/+,-%)G4'!

-**),'246!+)!U8fAE(F!*/-%%2S2*-+2)4R!U,!r!7-4*&,R!JD!IG2//!HDJHmJDCZH^KHHX!BR!!

CCR!! w)!wjQ!rG46!jwQ!w23!FrQ!w23!jQ!t))4!rjR!>)+&4+2-/!,)/&!)S!%#&-,f[-=&!G/+,-%)G4'!

&/-%+)6,-L#h! S),! +#&! '2SS&,&4+2-/! '2-64)%2%! )S! @,&-%+! 4)4f3-%%! /&%2)4%K!

L,&/2324-,h!,&L),+R!.G,!A-'2)/R!S1=,!HDJXmHXZH^K;D9!JJR!!

CaR!! ?&&!FjQ!7#-46!r0Q!w23!]jQ!U-&!0FQ!F&)!0Q!w))!jAQ!&+!-/R!E''&'!=-/G&!)S!%#&-,f

[-=&!&/-%+)6,-L#h!S),!&=-/G-+2)4!)S!@,&-%+!3-%%&%!'&+&*+&'![2+#!%*,&&4246!<F!

23-6246R!A-'2)/)6hR!)*+!HDJXmHC;ZJ^K:J!BR!!

CBR!! ?2!TQ!?2!(]Q!N-46!tÇQ!F)46!trQ!(&46!VrQ!T-)!rQ!&+!-/R!>&,S),3-4*&!)S!%#&-,![-=&!

&/-%+)6,-L#h! S),! '2SS&,&4+2-+2)4! )S! @&4264! -4'!3-/264-4+! %)/2'! @,&-%+!3-%%&%R!

>?)F!O4&R!HDJ;maZJD^K&C:;HHR!!

!



! 9a!

aDR!! w/)+c! "Q! U)G%%2)4! iQ! w[2-+W)[%W2! NQ! (2&Gf'&! N,-2%%24&++&! iQ! U-2//hfT/-+,&! EQ!

?&3&,h!FQ!&+!-/R!F#&-,![-=&!&/-%+)6,-L#h!*)4+,2@G+2)4! 24!G/+,-%)G4'!'2-64)%2%!

3-4-6&3&4+!)S!@,&-%+!/&%2)4%R!(2-64!84+&,=!83-6246R!%&L+!HDJXmB9ZB^KaJ;!HXR!!

aJR!! U-/Gf0-&%+,)! 7Q! 7-,-3&//-! "R! É7-4! @,&-%+! &/-%+)6,-L#h! *#-46&! )G,! %+,-+&62&%�!

"&*#4)/)6hQ! 23L-*+! -4'! /232+-+2)4%ÑR! Th41*)/)62&! O@%+1+,2MG&! N&,+2/R! I-4=!

HDJ9mX;ZJ^KCJ!CR!!

aHR!! ")c-W2! 0Q! 8%)@&! FQ! NGWG3-! .R! >,&/2324-,h! %+G'h! )S! G/+,-%)4)6,-L#2*! +2%%G&!

MG-4+2S2*-+2)4! )S! +#&! @,&-%+! G%246! +#&! -*)G%+2*! ,-'2-+2)4! S),*&! 23LG/%&! ZEAN8^!

+&*#4)/)6hR!.G,!r!A-'2)/R!4)=!HDJJmaDZH^K&JaH!CR!!

a;R!! U-2!0Q!(G!?Q!TG! rQ! ?2! NQ! r2-!ÇR!i2,+G-/! +)G*#! +2%%G&!MG-4+2S2*-+2)4!G%246!-*)G%+2*!

,-'2-+2)4!S),*&! 23LG/%&!+&*#4)/)6hK! 242+2-/!*/242*-/!&5L&,2&4*&![2+#!%)/2'!@,&-%+!

3-%%&%R! r! </+,-%)G4'! 0&'! OSS! r! E3! 84%+! </+,-%)G4'! 0&'R! S1=,!

HDJHm;JZH^KHaB!BXR!!

aXR!! V#)G!rQ!V#-4!]Q!7#-46!7Q!V#-46!rQ!t-46!VQ!()46!tQ!&+!-/R!A)/&!)S!-*)G%+2*!%#&-,!

[-=&!=&/)*2+h!3&-%G,&3&4+! 24! *#-,-*+&,2c-+2)4!)S!@,&-%+! /&%2)4%R! r!</+,-%)G4'!

0&'R!S1=,!HDJ;m;HZH^KHa9!BXR!!

a9R!! ?2!VQ!FG4!rQ!V#-46!rQ!jG!(Q!]-46!xQ!>&46!wR!xG-4+2S2*-+2)4!)S!-*)G%+2*!,-'2-+2)4!

S),*&! 23LG/%&! 24! '2SS&,&4+2-+246! @&+[&&4!3-/264-4+! -4'! @&4264! @,&-%+! /&%2)4%R!

</+,-%)G4'!0&'!U2)/R!S1=,!HDJXmXDZH^KHaC!BHR!!

a:R!! ")c-W2! 0Q! 8%)@&! FQ! F-W-3)+)! 0R! 7)3@24-+2)4! )S! &/-%+)6,-L#h! -4'! +2%%G&!

MG-4+2S2*-+2)4!G%246!+#&!-*)G%+2*!,-'2-+2)4!S),*&!23LG/%&!ZEAN8^!+&*#4)/)6h!S),!

'2SS&,&4+2-/!'2-64)%2%!)S!@,&-%+!3-%%&%R!rL4!r!A-'2)/R!)*+!HDJHm;DZa^K:9B!CDR!!

aCR!! 8-4*G/&%*G!iQ!72)/)=-4!?0Q!(G4-4+!EQ!i2&/#!>Q!0-c)G42!7Q!(&/-/)6&!FQ!&+!-/R!E''&'!

=-/G&!)S!i2,+G-/!")G*#!8x!%#&-,![-=&!&/-%+)6,-L#h!24!+#&!G/+,-%)G4'!-%%&%%3&4+!

)S!@,&-%+!/&%2)4%R!.G,!r!A-'2)/R!3-2!HDJXma;Z9^KCC;!CR!!

aaR!! r24!VxQ!?2!ÇAQ!V#)G!j?Q!7#&4!rÇQ!jG-46!ÇQ!(-2!jÇQ!&+!-/R!E*)G%+2*!,-'2-+2)4!S),*&!

23LG/%&! &/-%+)6,-L#h!)S! @,&-%+! 23-6246! ,&L),+246! -4'!'-+-! %h%+&3!*-+&6),h!X!

@,&-%+!/&%2)4%R!7/24!U,&-%+!7-4*&,R!'1*!HDJHmJHZ:^KXHD!CR!!

aBR!! i2442*)3@&!FrQ!]#&/&#-4!>Q!"#)3%)4!wQ!0*?&-4!(Q!>G,'2&!7EQ!r),'-4!?UQ!&+!-/R!

]#-+! -,&! +#&! *#-,-*+&,2%+2*%! )S! @,&-%+! *-4*&,%! 32%*/-%%2S2&'! -%! @&4264! @h!

MG-4+2+-+2=&! G/+,-%)G4'! %#&-,! [-=&! &/-%+)6,-L#h�! .G,! A-'2)/R! -=,!

HDJXmHXZX^KBHJ!:R!!

BDR!! t))4! rjQ! rG46!jwQ!?&&! r"Q!w)!wjR! F#&-,f[-=&!&/-%+)6,-L#h! 24! +#&!'2-64)%2%!)S!

%)/2'!@,&-%+!3-%%&%K![#-+! /&-'%! +)! S-/%&f4&6-+2=&!),! S-/%&fL)%2+2=&! ,&%G/+%�!.G,!

A-'2)/R!%&L+!HDJ;mH;ZB^KHX;H!XDR!!

BJR!! >/&*#-!(0Q!>#-3!A0Q!w/&24!PQ!7)SS&h!EQ!F-++-,!EQ!0-,%#-//!jR!E''2+2)4!)S!%#&-,f

[-=&!&/-%+)6,-L#h!'G,246!%&*)4'f/))W!0A!23-6246f'2,&*+&'!@,&-%+!<FK!&SS&*+!)4!

/&%2)4!'&+&*+2)4!-4'!@2)L%h!+-,6&+246R!A-'2)/)6hR!%&L+!HDJXmHCHZ;^K:9C!:XR!!

BHR!! 7#)!PQ!0))4!]wQ!>-,W! rfFR!A&-/f+23&!<F!&/-%+)6,-L#h! 24! +#&!'2SS&,&4+2-+2)4!)S!

%G%L2*2)G%! 32*,)*-/*2S2*-+2)4%! )4! 3-33)6,-L#hR! .G,! A-'2)/R! IG2//!

HDDBmJBZC^KJ:HJ!aR!!

B;R!! "-h/),! wQ! OYw&&SS&! FQ! U,2++)4! >(Q! ]-//2%! 0TQ! ",&&*&! T0Q! j)G%'&4! rQ! &+! -/R!

</+,-%)G4'! &/-%+)6,-L#h! -%! -4! -'IG=-4+! +)! *)4=&4+2)4-/! G/+,-%)G4'! 24! +#&!

L,&)L&,-+2=&!-%%&%%3&4+!)S!-52//-,h!/h3L#!4)'&%!24!%G%L&*+&'!@,&-%+!*-4*&,K!-!

L2/)+!%+G'hR!7/24!A-'2)/R!4)=!HDJJm::ZJJ^KJD:X!CJR!!

BXR!! 7#)2! rrQ!w-46!UrQ!w23!FjQ!?&&! rjQ! r&)46!FjQ!t23!j]Q!&+!-/R!A)/&!)S! %)4)6,-L#2*!

&/-%+)6,-L#h! 24! +#&! '2SS&,&4+2-/! '2-64)%2%! )S! -52//-,h! /h3L#! ! 4)'&%! 24! @,&-%+!

*-4*&,R!r!</+,-%)G4'!0&'!OSS!r!E3!84%+!</+,-%)G4'!0&'R!-=,!HDJJm;DZX^KXHB!;:R!!

!



! 9B!

!

B9R!! >-,W! t0Q! N),4-6&! U(Q! U&4=&42%+&! E>Q! N)5! >FQ! U-%%&++! A?! r,Q! t-46!]"R! F+,-24!

&/-%+)6,-L#h! )S! -@4),3-/! -52//-,h! 4)'&%! 24! @,&-%+! *-4*&,! L-+2&4+%! ')&%! 4)+!

23L,)=&!'2-64)%+2*!-**G,-*h!*)3L-,&'![2+#!*)4=&4+2)4-/!G/+,-%)G4'!-/)4&R!ErA!

E3!r!A)&4+6&4)/R!'1*!HDJXmHD;Z:^KJ;CJ!aR!!

B:R!! ")G,-%%&! 7Q! (142&,! rNQ! E[-'-! EQ! T,-+-')G,! Ef7Q! P&%%-#fU)G%MG&+! wQ! T-h! rR!

./-%+)6,-L#h!24!+#&!-%%&%%3&4+!)S!%&4+24&/!/h3L#!4)'&%!L,2),!+)!'2%%&*+2)4R!.G,!

r!A-'2)/R!4)=!HDJHmaJZJJ^K;J9X!BR!!

BCR!! U)2%%&,2&f?-*,)25! 0Q! UG//2&,! UQ! jG,+&=&4+f?-@,)+! TQ! N&,,)4! FQ! ?2LL-! PQ! 0-*!

T,)6-4! TR! 7),,&/-+2)4! @&+[&&4! 23-6246! -4'! L,)64)%+2*! S-*+),%K! 3)/&*G/-,!

*/-%%2S2*-+2)4!)S!@,&-%+!*-4*&,%R!(2-64!84+&,=!83-6246R!S1=,!HDJXmB9ZH^KHHC!;;R!!

BaR!! T,-I)! rAQ! U-,,! ATR! F+,-24! &/-%+)6,-L#h! S),! L,&'2*+2)4! )S! @,&-%+! *-4*&,! +G3),!

6,-'&%R! r! </+,-%)G4'! 0&'! OSS! r! E3! 84%+! </+,-%)G4'! 0&'R! I-4=!

HDJXm;;ZJ^KJHB!;XR!!

BBR!! 7#)2!]rQ!w23!jjQ!7#-! rjQ!F#24!jrQ!w23!jQ!7#-&!.tQ!&+!-/R!>,&'2*+246!L,)64)%+2*!

S-*+),%! )S! @,&-%+! *-4*&,! G%246! %#&-,![-=&! &/-%+)6,-L#hR! </+,-%)G4'!0&'!U2)/R!

S1=,!HDJXmXDZH^KH:B!CXR!!

JDDR!! 7#-46!r0Q!>-,W!8EQ!?&&!FjQ!w23!]jQ!U-&!0FQ!w))!jAQ!&+!-/R!F+2SS4&%%!)S!+G3)G,%!

3&-%G,&'! @h! %#&-,f[-=&! &/-%+)6,-L#h! *),,&/-+&'! [2+#! %G@+hL&%! )S! @,&-%+!

*-4*&,R!.G,!A-'2)/R!%&L+!HDJ;mH;ZB^KHX9D!aR!!

JDJR!! .=-4%!EQ!]#&/&#-4!>Q!"#)3%)4!wQ!0*?&-4!(Q!U,-G&,!wQ!>G,'2&!7Q!&+!-/R!84=-%2=&!

@,&-%+! *-4*&,K! ,&/-+2)4%#2L! @&+[&&4! %#&-,f[-=&! &/-%+)6,-L#2*! S24'246%! -4'!

#2%+)/)62*!L,)64)%+2*!S-*+),%R!A-'2)/)6hR!IG24!HDJHmH:;Z;^K:C;!CR!!

JDHR!! .=-4%!EQ!A-G*##-G%!>Q!]#&/&#-4!>Q!"#)3%)4!wQ!>G,'2&!7EQ!r),'-4!?UQ!&+!-/R!()&%!

%#&-,![-=&!G/+,-%)G4'!24'&L&4'&4+/h!L,&'2*+!-52//-,h!/h3L#!4)'&!3&+-%+-%2%!24!
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Abstract

Objective To assess stiffness in a human breast cancer

implanted in mice using shear wave elastography (SWE) dur-

ing tumour growth and to correlate the results with pathology.

Methods Local ethics committee for animal research approval

was obtained. A human invasive ductal carcinoma was

implanted subcutaneously in 24 athymic nude female mice.

Ultrasound was longitudinally performed in 22 tumours,

every 1–2 weeks.Maximum diameter and mean stiffness were

collected. Seven tumours were measured both in vivo and ex

vivo. Tumours of different sizes were removed for patholog-

ical analysis on which the percentages of viable cellular tissue,

fibrosis and necrosis were measured.

Results A total of 63 SWE measurements were performed.

Stiffness increased during tumour growth with an excellent

correlation with size (r=0.94, P<0.0001). No differences

were found between the values of stiffness in vivo and ex

vivo (P=0.81). There was a significant correlation between

elasticity and fibrosis (r=0.83, P<0.0001), a negative cor-

relation with necrosis (r=−0.76, p=0.0004) but no signifi-

cant correlation with cellular tissue (r=0.40, p=0.1).

Conclusion Fibrosis plays an important role in stiffness as

measured by SWE, whereas necrosis is correlated with

softness.

Key Points

• In a breast cancer model, ultrasound tumour stiffness is

correlated with size.

• Stiffness changes with tumour growth are correlated with

pathological changes.

• Stiffness is very well correlated with proportion of tumour

fibrosis.

• Stiffness is inversely correlated with proportion of tumour

necrosis.

• Tumour stiffness measurements are similar in vivo and ex vivo.

Keywords Shear wave elastography . Ultrasound . Breast

cancer . Small animal imaging . Pathology

Introduction

Breast cancer is the most commonly diagnosed cancer and the

leading cause of cancer-related death in women worldwide,
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accounting for 23 % of the total number of new cases of

cancer and 14 % (458,400) of cancer deaths in 2008 [1].

Imaging, essentially based on mammography and ultra-

sound (US), plays a key role in detecting cancers as early as

possible. Characterisation of abnormalities as benign or malig-

nant is based on morphological criteria, defined in the BI-

RADS lexicon (Breast Imaging Reporting And Data System)

of the ACR (American College of Radiology) [2]. However,

morphological criteria are not always sufficient to characterise

breast tumours [3–5]. Since studies have shown that malignant

tumours have significantly higher stiffness values than benign

lesions [6], one new approach that could improve the charac-

terisation of breast lesions is to evaluate tumour stiffness by

elastography [7–10]. Shear wave elastography (SWE), which

is the only truly quantitative approach to elastography, recently

demonstrated that associated with the classical morphological

criteria, it could improve the characterisation of breast masses

[11, 12]. However, results of recent studies about SWE and

breast tumour histological type are unexpected. In a recent

work, Chang et al. found that mucinous cancer, which is

usually observed to be softer by pathologists, demonstrated

higher stiffness values than other types of breast cancer [12].

Recently, Evans et al. demonstrated a relationship between

SWE findings and histological prognostic factors [13].

However, they give no information on the tumour pathological

features underlying the stiffness phenomenon. A comprehen-

sive approach to SWE of breast cancer is needed to improve

the understanding of SWE images and their relationship with

pathology. Though they give no explanation of this result, Berg

et al. and Chang et al. both found that, in breast cancers, larger

lesions were stiffer. This suggests that a tumour in different

stages of its growth could be a good model to compare histo-

logical features and stiffness.

The purpose of this study was to quantitatively assess

stiffness using SWE during tumour growth in a human

breast cancer implanted in mice and to correlate the results

with pathological features.

Materials and methods

Tumour model

Local ethics committee for animal research approval was

obtained. Fragments of a human tumour xenograft model

called HBCx-3 [14] (invasive ductal carcinoma; luminal B:

oestrogen receptor positive; progesterone receptor positive;

Her2 negative) were engrafted in the interscapular fat pad of

twenty-four 5-week-old athymic Swiss nude female mice

(Janvier®, Saint Berthevin, France). One millilitre of an

oestrogen solution (0.85 mg/mL of β-oestradiol) was added

to 100 mL of drinking water. The animals were then mon-

itored twice a week for signs of tumour growth.

Shear wave elastography

Ultrasound tumour measurements were performed every 1 or

2 weeks during tumour growth, starting from the moment the

tumour became palpable, yielding 6 groups of 3–5 tumours of

comparable size. Images were acquired with the ultrasound

device Aixplorer (SuperSonic Imagine, Aix en Provence,

France) using a 15-MHz superficial probe dedicated to re-

search (Vermon, Tours, France). Once the mice where

anaesthetised using isoflurane (Aerrane®; Baxter S.A.S,

Maurepas, France), the tumours were covered with ultrasound

gel. Particular attention was paid to minimise the number

of air bubbles in the gel, which are responsible for arte-

facts. All acquisitions were performed in the transverse

plane. B-mode images were first acquired to measure

maximum tumour diameter (MTD). Second, SWE

mode was performed using the SonicSoftware® tool

(Supersonic Imagine, Aix en Provence, France). A colour

map representing stiffness values in kilopascals (kPa) in

each pixel of the image was obtained. SWE was always

performed using the penetration mode with a colour scale

ranging from 0 (transparent) to 60 kPa (red) arbitrarily

chosen in the beginning of the study according to stiffness

values we expected. The penetration mode allows one to

use the ultrasonic probe with two different ultrasound

frequencies in order to increase signal to noise ratio. The

shear waves are generated at 9 MHz and imaged at

15 MHz to keep a high image resolution as described

elsewhere [5]. A circular region of interest (ROI), defined

to be the biggest possible while entirely included within

the tumour, was manually positioned. ROI diameter, mean

values of stiffness and standard deviation were recorded.

Three elastography acquisitions were performed for each

tumour after repositioning the transducer for evaluation of

repeatability.

In vivo/ex vivo comparison

Seven tumours were used (six tumours implanted specifically

for this experiment and one picked from the longitudinal

study) for this evaluation. After in vivo SWE measurement

as described above, the mice were killed, tumours were re-

moved and placed in agar-gelatin, composed of a mixture of

water with a 5 % volume of gelatin and a 2 % volume of agar,

and stiffness measurements were performed again. This

experiment was meant to test the influence of tissue interfaces

on the elastography images and quantitative values measured

in vivo.

Pathology

A total of 17 tumours were sampled at different sizes

(one tumour of each size group at each measure) and removed

2080 Eur Radiol (2013) 23:2079–2086



after killing the animal for pathological analysis. Tumours

were placed in formalin solution. After 24–48 h they were

cut in two through the transverse plane, embedded in paraffin

and stained with (1) HES (haematoxylin eosin safran) and (2)

Masson’s trichrome. The 34 slides were then digitally

scanned (2 slides—1 stained with HES and another with

Masson’s trichroma—for each tumour) (digitiser Hamamatsu

Photonics®, Massy, France). Tumour images were analysed

using the NDP.1.2.33 view software® (Hamamatsu Photonics,

Massy, France).

The HBCx-3 model was composed of three different

areas: a cellular area containing viable tumour cells, a fi-

brotic area mostly composed of collagen fibres, and a ne-

crotic area containing no viable tumour cells and few

collagen fibres. We quantified these three different areas,

blinded to elastography results, in collaboration with a pa-

thologist (MALFB, 20 years experience in breast pathology).

The respective percentage of surface occupied by each path-

ological feature was measured by an author (FC) who manu-

ally delineated the fibrotic area on the slides stained with

Masson’s trichrome and the necrotic area on the slides stained

with HES. The cellular area was calculated as the remaining

percentage.

Statistical analysis

Results for quantitative parameters are given as median and

interquartile range [IQR] for MTD, mean ± standard deviation

of stiffness of the pixels within the ROI for tumour stiffness

values and as mean ± standard deviation for pathological

parameters. Correlation coefficients between stiffness values

and the pathological features were calculated using the

Spearman correlation test. A paired Student t test was used

for comparison between in vivo and ex vivo stiffness values.

In tumours removed for pathological analysis, for the

sake of comparison between stiffness and pathological fea-

tures, three groups of tumours were defined corresponding

to tertiles of stiffness values: group 1 = soft tumours (n=6;

8.2–21.9 kPa); group 2 = intermediate tumours (n=6; 26.8–

61 kPa); group 3 = stiff tumours (n=5; 65.7–107.6 kPa).

Variance of pathological features between these groups

was calculated using a one-way analysis of variance with

Bonferonni adjustment.

Repeatability of elastography measurement was evaluat-

ed by calculating mean (m), standard deviation (σ) and

variation coefficient (σ/m) of three repeated measurements

performed by the same examiner on each tumour.

Table 1 Number of mice, tumour size and stiffness characteristics in the study population

Measurement 1 Measurement 2 Measurement 3 Measurement 4 Measurement 5

Time from tumour graft (days) 33 [28; 43] 42 [39; 52] 56 [52; 73] 70 [66; 70] 84 [79; 84]

Number of mice measured (n) 22 19 14 5 3

Removal for pathology (n) 3 4 5 2 3

Accidental death 0 1 4 0 0

MTD (mm) 5.7 [4.5; 6.4] 7.6 [6.6; 8.6] 10.2 [8.1; 12.3] 12.2 [11.6; 12.8] 15.8 [14.6; 15.9]

Median ROI diameter (mm) 4 [2; 4.75] 5 [4; 6] 6 [5; 8] 7 [6; 8.5] 9 [9; 9.5]

Stiffness (kPa) 10.3 [7.8; 13.5] 23.5 [19.7; 28.9] 42.6 [29.9; 64.5] 49.6 [41.1; 55.6] 74 [66; 90.8]

Standard deviation of stiffness in ROI 1.3 [0.8; 2.2] 2.5 [1.4; 3.7] 5.6 [2.7; 8.7] 5 [2.2; 12.7] 9.4 [6.4; 17]

The number of tumours measured at each session decreases because of tumour removal for pathology and accidental death. All quantitative

parameters are expressed as median [IQR]

ROI region of interest,MTD maximum tumour diameter

Fig. 1 Colour maps of stiffness (range 0–60 kPa) with corresponding

B-mode US view in the transverse plane of a tumour in one mouse,

measured five times at a day 35 (diameter, 7 mm; mean stiffness value,

13.6 kPa), b day 42 (8 mm, 21.1 kPa), c day 56 (10 mm, 36.4 kPa), d

day 70 (14 mm, 56.9 kPa) and e day 84 (16 mm, 107.6 kPa). Maps are

colour-coded to represent values of stiffness in each pixel, ranging

from blue (low) to red (high), with the same colour scale for all

measurements. The white circles correspond to the regions of interest

within which the mean stiffness value was measured
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The P values calculated were two-sided, and P<0.05 was

considered a statistically significant difference.

Results

Tumour model

The characteristics of the study population are given in

Table 1. Because of accidental death, 22 tumours were

longitudinally measured. The delay between implantation

and the time the tumour became palpable (latency) was vari-

able, ranging from 17 to 56 days. Tumour measurements

therefore began at different times for each tumour. Moreover,

because of tumour removal for pathology and accidental

deaths, MTD was recorded longitudinally during tumour

growth from one to five times per tumour. Three tumours were

measured longitudinally five times, 2 tumours four times, 9

tumours three times, 5 tumours twice and 3 tumours only once.

Shear wave elastography

Sixty-three stiffness measurements were obtained (Table 1).

The intra-observer measurements’ average standard deviation

was 3.3 and the intra-observer average variation coefficient

was 12.5 %. Median value of ROI diameter was 5 mm

Longitudinal measurements showed an increase in mean

values in the ROI of tumour stiffness over time. Figure 1

shows an example of changes in tumour stiffness in the

same tumour over time. There was an excellent correlation

between the mean tumour stiffness value and the maximum

diameter (Fig. 2) with r=0.94, P<0.0001.

The stiffness colour maps became more and more het-

erogeneous as tumour stiffness increased. The median stan-

dard deviation (SD) values of stiffness in pixels within the

ROI increased over time from 1.3 to 9.4 kPa (Table 2).

In vivo/ex vivo comparison of stiffness values

In seven tumours, we observed no significant difference be-

tween the stiffness measurements performed in vivo or ex

vivo (P=0.81). Results are shown in Fig. 3. Size of tumours

used for this experiment ranged from 6.1 to 13.9 mm, and in

vivo stiffness values from 21.9 to 77.9 kPa.

Pathology

Size of tumours used for this experiment ranged from 4 to

16.6 mm, and stiffness values from 8.2 to 107.6 kPa.

Figure 4 shows examples of tumours of each stiffness

tertile at low magnification after HES staining with corre-

sponding stiffness colour-coded maps.

Mean values with standard deviations of the proportion

of each pathological area for the three groups of stiffness

(group 1 = soft; group 2 = intermediate; group 3 = stiff) are

shown in Table 2 and Fig. 5.

Fig. 2 Stiffness value (kPa) according to tumour size (mm). As tu-

mours grew, average stiffness in the ROI increased with an excellent

correlation to size (r=0.94, p<0.0001)

Table 2 Proportion of ‘necrosis’, ‘viable cellular tissue’, and ‘fibrosis’

for each stiffness group

Group 1

(soft) (12.8±

5.4 kPa)

Group 2

(intermediate)

(49.3±12.1 kPa)

Group 3

(stiff) (78.6±

16.9 kPa)

Necrosis

proportion (%)

40 (±9.9)† 25.9 (±13.6) 18 (±11.1)†

Cellular tissue

proportion (%)

57.8 (±8.4) 70.1 (±13.3) 65.9 (±12.2)

Fibrosis

proportion (%)

2.1 (±1.7)† 3.9 (±3.8)* 16 (±6)†*

Values are given as mean (±SD). * and † indicate significant differ-

ences between groups

Fig. 3 Box plot (showing the minimum, lower quartile, median, upper

quartile and maximum stiffness values) of in vivo and ex vivo stiffness

values. No significant difference was found between values of stiffness

whether measured in situ or excised and included in gelatin (p=0.81).

There was less variability in measurements performed ex vivo
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We observed that the proportion of necrosis decreased with

stiffness (P=0.02). The difference of percentage of necrosis

was significant between group 3 and group 1 (respectively 40

vs. 18 %), but not between the other groups. We showed no

significant changes in the proportion of cellular tissue

according to stiffness group (P=0.2), even though we observe

a non-significant and transitory increase in group 2. The

proportion of fibrosis increased with stiffness (P<0.0001),

particularly in the stiffest tumours. There was a significant

difference between groups 3 and 2 (respectively 16 vs. 3.9 %)

but not between groups 2 and 1. In all 17 tumours, there was a

significant negative correlation between elasticity and per-

centage of necrosis (r=−0.76, p=0.0004), no significant cor-

relation with percentage of cellular tissue (r=0.4, p=0.1) and

a very significant positive correlation with percentage of fi-

brosis (r=0.83, p<0.0001).

Discussion

This study shows that, in this human breast invasive ductal

carcinoma model, tissue stiffness values increased during

tumour growth with an excellent correlation with MTD. We

showed that stiffness changes were related to underlying

pathological modifications i.e. mainly an increase in fibrosis

and a decrease in necrosis in the stiffest tumours. Increase of

the standard deviation of stiffness values in the pixels of the

ROI during tumour growth confirmed the visual impression

that stiffness heterogeneity also increased with tumour MTD.

In previous clinical works, Evans et al. [13] and Chang et

al. [12] observed that small cancers were softer than larger

ones, indicating that tumour size as well as the specific

histological type of breast lesion can also affect stiffness

values. However, to our knowledge, the underlying compo-

sition of tumours explaining this increasing stiffness has not

been studied previously. In this work, pathological slides

were digitised and a method of quantifying the different

histological elements was defined over the entire tumour,

which allowed comparisons between tumours of different

sizes. The histopathological analysis showed that this tu-

mour model was composed of three different areas: a viable

cellular tissue area, most often arranged as a peripheral ring,

and central fibrotic or necrotic areas. In this specific xeno-

graft’s natural history, the percentage of necrosis is highest

in small tumours, which are very soft. It seems that as

tumours grow, cells proliferate and the proportion of necro-

sis decreases, and tumours become stiffer. In the largest

tumours, the proportion of cellular tissue decreases slightly,

possibly because the vessel supply is not sufficient, and is

not replaced by necrosis but rather by fibrosis, which may

Fig. 4 Tumours of different size after HES (A1–C1) and Masson’s

trichrome (A2–C2) staining at low magnification with corresponding

stiffness colour-coded maps with a 0–60 kPa range (A3–C3). A Very

small (5 mm) and very soft (9 kPa) tumour showing a large acellular

necrotic centre (N). In B the proportion of cellular tissue (T) increased

progressively in intermediate stiffness tumour (50 kPa) of bigger size

(11 mm). C In the biggest tumours (16 mm), with the highest stiffness

values (108 kPa), the proportion of fibrosis (F) is sharply increased
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therefore be responsible for the highest values of stiffness.

Indeed, we have shown a very significant correlation

between stiffness and fibrosis. Historically, fibrosis has been

known to be related to stiffness; the word scleros (as in

sclerotic) means ‘hard’ in ancient Greek. In liver diseases,

it has also been shown that fibrosis, as quantified by the

‘metavir’ score, was related to increased stiffness [15–19].

This is, to our knowledge, the first study assessing SWE in

a human breast cancer model implanted in small animals.

Several studies have been conducted to assess the usefulness

of elastography in clinical practice [20–22] as well as in vitro

physics models [23–25], but few have been performed in vivo

in small animals [26, 27], which have the advantage of

allowing longitudinal monitoring during tumour growth. The

large range of stiffness values we thus obtained in relation to

tumour size confirmed that this model was valuable to assess

the previously reported relationship between stiffness and size

and to explore what specific tumour histological composition

may account for it. Furthermore, this breast carcinoma xeno-

graft tumour conserves the pathological morphological and

molecular characteristics of the corresponding patient’s tu-

mour [14]. Therefore, our results, though not directly super-

imposable to in situ human cancers, provide data about the

relationship between breast cancer and stiffness.

In this study, we measured mean stiffness in a circular ROI

defined to be the biggest possible while entirely included

within the tumour. In previous clinical studies, authors mea-

sured stiffness in an ROI placed over the stiffest area any-

where within or adjacent to the lesion. As Evans et al.

observed many cancers are not uniformly stiff but have a halo

of peritumoral stromal stiffness. There is therefore often no

measurable signal in the centre of the tumour and, if any, is

possibly not representative of the real stiffness of the under-

lying tissue. On the contrary, in our model, we obtained an

elastography signal nearly over the entire tumour. Moreover,

in order to demonstrate correlation between stiffness and

pathology, as we studied the pathological features of the

overall tumour, we needed an average elastography measure-

ment of the overall tumour. Small tumours were often round

and larger tumours demonstrated an oval shape. However we

used a circular ROI for all tumours. We indeed considered

that, as even for the largest tumours, the ROI covered most of

the lesion, stiffness measurement within the ROI was repre-

sentative of overall tumour stiffness.

During data acquisition, we observed that the anatomical

environment (skin, spine, bones) of the tumour could be

responsible for artefacts. This is why, to validate our in vivo

results, we first compared SWE measurement in seven tu-

mours in vivo and ex vivo in a homogeneous gel. We found

no significant difference between these two groups showing

that SWE measurement does not depend on the anatomical

environment of the tumour in this xenograft model implanted

in the ‘fat pad’ of nude mice. The repeatability of three

consecutive measurements performed by the same operator

in each tumour was good with an average standard deviation

Fig. 5 Proportion (%) of necrosis (a), cellular tissue (b) and fibrosis

(c) according to stiffness group (group 1 = soft tumours; group 2 =

intermediate tumours; group 3 = stiff tumours). a The proportion of

necrosis decreased with stiffness (P=0.02). b We found no significant

changes in the proportion of cellular tissue (P=0.2), even though we

observe a non-significant and transitory increase in group 2. c The

proportion of fibrosis increased with stiffness (P<0.0001), particularly

in group 3
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of 3.3 and an intra-observer average variation coefficient of

12.5 % (for stiffness values ranging from 4.9 to 107.6 kPa).

This result is consistent with a recent study byWang et al. [26]

who measured shear modulus constants, acquired on sponta-

neously growing rat mammary tumours, and demonstrated

that reproducible measurements were possible in vivo.

Previous works performed in clinical conditions also showed

a good reproducibility and repeatability of SWE in clinical

conditions [28, 29].

There are limits to this animal study. Firstly, we did not

compare different histological types of tumours. Therefore,

we could not show pathological differences between two

different tumours of specific histological type or between

malignant and benign lesions. However, this was not the aim

of our study because previous publications have already

shown stiffness differences between breast cancers and benign

lesions [6]. Secondly, the results of these experiments are not

directly applicable to human breast normal and tumour tis-

sues. Indeed, our tumour model was implanted under the skin.

Chang et al. showed that in humans, the breast thickness at the

location of the tumour may influence elastography image

quality of breast masses [30]. Peritumoral inflammatory reac-

tion may also play a role in SWE image pattern. Furthermore,

a central necrosis is also not commonly found in small human

breast cancers [31] and is probably observed in our model

because it is a xenograft.

In conclusion, SWE was able to measure stiffness changes

during tumour growth in a human breast cancer model

implanted in mice, reflecting underlying pathological changes

and demonstrating the role of fibrosis in stiffness. This in vivo

preclinical study may serve as a basis for further preclinical

studies in other tumour models, and clinical studies in humans

correlating pathological features to quantitative elastography

measurements.
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Shear Wave Elastography (SWE) of a breast cancer model 

under therapy with pathological correlation. 

ABSTRACT 

Objective: To evaluate Shear Wave Elastography (SWE) modifications of a human breast 

cancer model under therapy and to correlate results with pathology. 

Materials and method: Local ethics committee for animal research approval was obtained. A 

human invasive ductal carcinoma was implanted subcutaneously in 22 athymic female mice.  

After two weeks, 11 mice were treated with an oral anti-angiogenic therapy and the other 11 

with Glucose 5% for 24 days. B-mode ultrasound and shear wave elastography were 

performed every week before and under treatment. Pathological analysis was performed 12 

and 24 days after the beginning of the treatment.  

Results: We observed a stabilization followed by a decrease in volume only in the treated 

tumours, showing that the therapy was efficient. There was an early decrease in stiffness in 

the treated tumours, which was associated with a larger amount of necrosis on pathology at 

day 12. In a second phase, although volume continued to decrease, stiffness increased in the 

treated tumours, which was associated with modifications on pathology that demonstrated in 

particular a low proportion of necrosis at day 24. 

Conclusion: SWE was able to measure significant changes in stiffness of a tumour model 

under treatment, which may reflect underlying pathological features. 
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KEY WORDS 

Elastography; Ultrasound; Breast cancer; Therapy response; Histopathology!

KEY POINTS 

1: Chemotherapy of breast cancer is associated with modifications in tumour stiffness 

 

2: Stiffness modifications may be variable along time under therapy 

 

3: Stiffness modifications under therapy reflect pathological changes 

 

4: Stiffness as measured by elastography could be a biomarker of therapy response!

 

 

INTRODUCTION 

 

Breast cancer is the most commonly diagnosed cancer and the leading cause of cancer-related 

death in women accounting for 232,340 new cases and 39,620 breast cancer deaths in the 

United States in 2013 [1]
. 
In patients with locally advanced breast cancer, neo-adjuvant 

chemotherapy has been established as the standard of care to reduce the size of inoperable 

tumours for the purpose of breast conservation surgery [2]. However, response to neo-

adjuvant chemotherapy is variable, and assessment of therapy efficacy is crucial for planning 

subsequent management [3]. The reduction of tumour size at clinical examination and 
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imaging, which are the gold standard to assess treatment response, can be delayed particularly 

in the case of anti-angiogenic therapies [4]. Yet microscopic biological changes probably 

precede macroscopic anatomical changes [5]. Functional imaging such as Diffusion-weighted 

(DW) or Dynamic-Contrast Enhanced (DCE) MRI is therefore believed to be an alternative to 

morphologic criteria for the early evaluation of treatment efficacy
 
[6 8]. Stiffness could also 

be an interesting parameter to assess treated tissues since response to therapy is associated 

with cell death and changes in the biomechanical properties of the tumours
 
[9]. Ultrasound 

elastography is a relatively recent technique that reflects tissue stiffness. Strain elastography 

is a semi quantitative method based on manual compression of the tissues [10] whereas Shear 

Wave Elastography (SWE) is a quantitative technique based on the generation of an acoustic 

radiation force
 
[11].  Both techniques have been shown to be able to improve breast lesion 

characterization
 
[12 15]. It has also recently been shown that pre-treatment elastography 

could predict response to neo-adjuvant therapy in women with invasive breast cancers
 

[16,17]. It has been also suggested that modifications of elastography under treatment could 

be used as an early predictor of therapy response in breast cancer patients [18,19]. SWE is 

also believed to reflect histopathology of breast cancers
 
[20 22]. However, it is not known 

whether SWE still reflects pathology of breast cancer during the course of therapy, which is 

difficult to investigate in clinical studies where surgical excision takes place at the end of the 

treatment. It is then of some interest to evaluate SWE in a breast cancer model under 

treatment, which allows correlation with pathology during therapy. !

In this context, the purpose of this study was to investigate changes in stiffness using SWE of 

a human breast cancer model implanted in mice under therapy, and to correlate the results 

with pathology. 
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MATERIALS AND METHOD 

1) Tumour model 

 

The schematic of the experiment is represented in Figure 1. 

Local ethics committee for animal research approval was obtained. A human tumour 

xenograft model, called -  (invasive ductal carcinoma; luminal B: Estrogen Receptor 

positive; Progesteron Receptor positive; Her2 negative) was implanted subcutaneously in the 

fat pad of twenty-two 5 week-old athymic swiss nude female mice (Charles River®, Saint-

Germain sur  France). In order to improve xenograft intake rate and initial tumour 

growth, one ml of an Estrogen solution (0,85mg/ml of -Estradiol) was added to 100 ml of 

the drinking water from the implantation time until the moment the treatment began.  

 

2) Therapy 

 

Two weeks after the beginning of the ultrasound monitoring, the 22 mice were matched by 

elasticity value and were distributed in two comparable groups. Mice were then fed three 

times a week for 24 days with Glucose 5% in the control group and with 2 mg/kg of an oral 

antiangiogenic therapy (everolimus, Certican®, Novartis, Rueil-Malmaison, France) 

dissolved in a Glucose 5% solution in the therapy group. The date of the beginning of the 

treatment was defined as Day 0. Ultrasound measurements were then performed at day 7, 12, 

20 and 24 after the beginning of treatment. Two tumours could not be analyzed on pathology 

because of death between day 12 and day 20. Four tumours (2 in each group) were removed at 

day 12 and the other sixteen at the end of the treatment (Day 24) for pathological analysis. 
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3) B-mode ultrasound and Shear Wave Elastography (SWE) 

 

Ultrasound measurements with B-mode and elastography acquisitions were repeated once a 

week during two weeks before treatment and during 24 days under therapy. 

One author (XX) with four years experience in SWE acquired all images with the ultrasound 

device Aixplorer (SuperSonic Imagine, Aix en Provence, France) using a 15 MHz superficial 

probe dedicated for small animal imaging. After intraperitoneal anesthesia using xylazine 

(Rompun 2%®, Bayer, Puteaux, France) and ketamine (Virbac®, Carros, France) the tumour 

was covered with ultrasound gel. Particular attention was paid to minimize the number of air 

bubbles in the gel that could be responsible for artifacts. B-mode images were first acquired in 

the long axis plane and in the perpendicular plane, to measure the maximum diameter (L) and 

its perpendicular diameter (l) and to calculate tumour volume using the formula:  

V = L x l
2 

x 4/3 x  

 

Second, the SWE acquisition was performed in the long axis plane using the SonicSoftware® 

tool. A color map representing elasticity values in KiloPascals (kPa) in each pixel of the 

image was obtained. SWE was performed using the penetration mode with a color scale 

ranging from 0 (transparent) to 60 kPa (red) arbitrarily chosen in the beginning of the study 

according to expected stiffness values, as previously described in the model 
22

. The 

penetration mode allows using the ultrasonic probe with two different ultrasound frequencies 

in order to increase signal to noise ratio. A circular region of interest (ROI) was manually 

positioned, defined to be the biggest possible while entirely included within the tumour. Mean 

values of elasticity in the pixels of the ROI were collected. Three elastography acquisitions 

were performed for each tumour after repositioning the transducer and the median elasticity 

value was retained.  
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4) Pathology 

 

Out of 22 tumours, four (two in each group) were removed and placed in a formalin solution 

after 12 days of treatment and sixteen (eight in each group) at the end of the treatment (Day 

24). After 24 48 h they were cut in two through the long axis plane, embedded in paraffin and 

stained with HES (haematoxylin eosin safran) and  trichrome. Slides were then 

digitally scanned (digitiser Hamamatsu Photonics®, Massy, France). Tumour images were 

analyzed using the NDP.view software® (v. 1.2.33 Hamamatsu Photonics, Massy, France).  

For pathological analysis, three different areas could be observed: necrotic areas containing 

no viable tumour cells and few collagen fibers, cellular areas containing viable tumour cells, 

and fibrotic areas mostly composed of collagen fibers. The respective percentage of surface 

occupied by each pathological feature was measured by an author (xx) in collaboration with a 

pathologist (xx, twenty years experience in breast pathology), blinded to elastography results, 

by manually delineating the fibrotic area on the  trichrome slides, and the necrotic 

area on the HES slides. The cellular area was calculated as the remaining percentage of 

surface. 

 

1) Statistical analysis 

 

Repeatability of elastography measurement was evaluated by calculating mean (m), standard 

deviation  and variation coefficient  of three repeated measurements performed by 

the same examiner on 22 tumours in the first session of experimentations (14 days before the 

start of therapy  

Results for quantitative parameters are given as median with Interquartile Range (IQR) for 

tumour volume, mean elasticity and pathological results at day 24. Because of the small 
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number of tumours, individual values are given for pathological features at day 12. For 

comparison between the control and treatment groups in stiffness values and pathological 

features proportions at day 24, a Mann Whitney test was used. The P values calculated were 

two-sided, and P<0.05 was considered a statistically significant difference. 

Statistical analysis was performed using GraphPad® Software, (version 5.04, San Diego CA, 

USA). 

RESULTS 

1) Tumour volume and stiffness 

 

The ultrasound measurements (B-mode and elastography) began as the tumours reached a 

median volume of 3563 [2480; 4503] mm
3 

and a median maximum diameter of
 
10 [9; 11] 

mm. 

 In 22 tumours measured in the first session (J-14), the mean stiffness was 32 kPa, the intra-

observer  average standard deviation was 4.1 and the intra-observer average 

variation coefficient was 14.3 %. 

At the start of the treatment, there was no significant difference between median stiffness in 

the control and in the therapy group (42 [39; 54] kPa and 46 [36; 56] kPa respectively) (P=1).  

Figure 2 shows modifications of volume (Figure 2a) and stiffness (Figure 2b) over time in 

both control and therapy groups.  

Quantitative values after 12 and 24 days of treatment are summarized in table 1 for volume 

and stiffness.  

During the two-week period before therapy initiation, we observed a progressive increase of 

both tumour volume and stiffness. 
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After the start of treatment, there was a stabilization of tumour volume in both groups, which 

could be related to the stop of the estrogens that were added in the drinking water during the 

initial growth of the tumours and removed at the start of the therapy experiment. At day 12, 

we observed no significant difference between tumour volume in the control and therapy 

groups (P=0.08). Between Day 12 and Day 24, volume increased in the control group until 

the end of treatment whereas we observed a decrease in volume of treated tumours with a 

significant difference between the two groups at day 24 (P=0.002), showing that the therapy 

was effective on our tumour model. When considering stiffness, we observed a progressive 

increase of stiffness in the control group until the end of the treatment. In the treated tumours, 

two consecutive phases were observed: immediately after the beginning of therapy (between 

Day 0 and Day 12) stiffness decreased rapidly. On day 12 after the treatment initiation 

stiffness was thus significantly lower in the therapy than in the control group (P=0.03). We 

then observed a second phase (between days 12 and 24) in which stiffness of treated tumours 

increased again despite decrease in tumour volume. After 24 days of treatment, there was no 

longer a significant difference in stiffness between the control and treated groups (P=0.56).  

 

2) Pathology 

 

Quantitative values after 12 and 24 days of treatment are summarized in table 2 for 

pathological features. 

After twelve days of treatment, pathology was performed for two tumours in each group. The 

amount of necrosis was 9 and 18 % in the control tumours versus 31 and 48% in the treated 

tumours (Figure 3). The proportion of fibrosis was low in both groups (2 and 6 % versus 4 

and 2% respectively in the control and treated tumours). The amount of cellular tissue was 89 

and 76 % in the control tumours versus 65 and 50 % in the treated tumours.  At the end of the 

treatment (Day 24), the proportion of necrosis, fibrosis and cellular tissue was 10% [8; 12] 
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versus 13 % [2; 19], 4% [3; 5] versus 6 % [4; 8] and 85% [83; 88] versus 80% [76; 87] 

respectively in the control and therapy groups. There was no significant difference in the 

proportion of necrosis (P=0.79), fibrosis (P=0.08) or cellular tissue (P=0.31) between control 

and treated tumours at day 24.  

DISCUSSION 

 

We report the stiffness modifications under treatment of a human breast cancer implanted in 

mice, as measured by SWE. A low variation coefficient of repeated SWE measurements was 

in favor of good intra-observer repeatability. In an early phase of an anti-angiogenic 

treatment, tumour stiffness decreased in the therapy group with a significant difference 

obtained after 12 days, associated on pathology with a larger amount of necrosis. In the 

subsequent phase of the treatment, stiffness started to increase again in the treated tumours 

with no difference compared to the control group at day 24. Nor was there any significant 

difference between the two groups in terms of pathological features at this time. 

The results we observed during the first phase of therapy were as expected and in agreement 

with an animal study and clinical studies that reported decrease in tumour stiffness under 

treatment in hepatocellular carcinoma [23], breast
 
[18], pancreatic [24] and rectal cancers

 

[25]. As we observed no significant difference in volume at this time, we suggest that 

modifications in stiffness under therapy might precede changes in size as previously described
 

[5]. On pathology at day 12, we observed large areas of necrosis in the treated tumours 

whereas there was little in the control ones. We hypothesize that this higher amount of 

necrosis associated with therapy plays an important part in the observed lower stiffness, 

which is supported by a previous study on the same breast cancer model, demonstrating that 

tumour stiffness was inversely correlated with the proportion of soft necrosis
 
[22]. Indeed, 

none of the other histological features are different between tumour groups, including fibrosis, 
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which has been shown to correlate with higher stiffness, and which is very low in both 

groups. One hypothesis is that the high amount of necrosis could be secondary to cell death 

due to the effect of the anti-angiogenic drug. This is supported by previous clinical studies 

that have described extensive areas of necrosis under anti-angiogenic therapy in renal cell 

cancers [26,27]
 
and hepatocellular carcinomas

 
[28]. However, as pre-treatment pathological 

analysis of tumours was not available, we are not able in this study to determine the precise 

mechanism of development of necrosis under therapy in our model.  

During the second phase of treatment, although volume decreased in treated tumours, we 

surprisingly observed a resumption of a progressive increase in treated tumour stiffness, 

reaching the same values as control tumours. Pathologically on day 24, the amount of necrosis 

was low in the treated tumours and not significantly different from the control group. No 

significant differences were seen in fibrosis and cellular tissue proportions. One hypothesis 

could be that along the course of the treatment, necrosis is cleansed out resulting in a smaller 

tumour. The lower proportion of necrosis would then result in higher stiffness values. Two 

observations can be made from these results. The first is that when differences in pathological 

features are observed, then differences in tumour stiffness are observed, and conversely, 

suggesting that tumour stiffness as measured by SWE is linked to changes in pathology. The 

second observation is that stiffness modifications related to therapy response are variable over 

time. It would therefore be important to know the course of changes in stiffness under therapy 

and their meaning before it could be used in a specific cancer under a specific drug. It 

probably could not be presumed either that the course of changes in tumour stiffness would be 

the same in other cancers or under other drugs. 

There are limits to this animal study. Firstly, as we initially expected that the biggest 

difference in stiffness between the two groups would be observed at the end of the treatment, 

the early histological analysis (day 12) was available only in a small number of tumours. It 
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did not allow us to compare statistically the proportion of necrosis between the two groups at 

this time. Nevertheless, the proportion of necrosis was markedly different in the control and 

the treated tumours. Secondly, this model is a xenograft implanted directly under the skin and 

anti-angiogenic drugs are not the first-line neo-adjuvant therapy of breast cancers, therefore 

our results are not directly applicable to breast cancer patients. It was a proof-of-concept 

study destined to explore the pathological features underlying changes in stiffness under 

therapy. Finally, we studied only one tumour type treated with one drug. Our results may 

therefore not be relevant to other tumour types and/or therapies. 

In conclusion, we showed that SWE was able to measure stiffness changes of a tumour model 

under treatment. Although these changes can be variable along the course of the treatment and 

then difficult to anticipate, our study suggests that they reflect underlying pathological 

features. However, further clinical studies are needed to assess the potential of SWE to be an 

accurate biomarker of therapy response. 
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FIGURE CAPTIONS 
 

Figure 1: Time line of experiment. Before treatment, 22 tumors were monitored with B-

mode and ultrasound elastography during two weeks. At this time (day 0), tumors were then 

matched by elasticity value and were distributed in two groups. Mice were then fed for 24 

days with G5% in the control group and with Everolimus® in the treated group. Elastography 

measurements were performed on D0, D7, D12, D20 and D24 of treatment. Four tumors (two 

in each group) were removed on Day 12, and 16 on Day 24 for pathological analysis. One 

tumor in each group was not available for pathology because of mice death between day 12 

and day 20. 

 

Figure 2: Median with IQR of tumor volume (A) and stiffness (B) over time in the control and 

therapy groups. After the beginning of treatment (TTT), we observed a stabilization followed 

by a decrease of the tumor volume (A) in the treated group, showing that the therapy was 

effective. Considering stiffness (B), we observed first a decrease in the treated group with a 

significant difference (*) with the control group at Day 12. Subsequently, stiffness increased 

again in the treated group despite decrease in volume. At the end of the treatment (Day 24), 

there remained no significant difference in stiffness between the two groups.  

 

Figure 3: Stiffness color-coded maps (0-60 kPa range) of a control (Figure 3a) and a treated 

(Figure 3b) tumor after 12 days of treatment with corresponding pathological features at low 

magnification after HES staining. White dotted line on the elastographic images correspond to 

the ROI delineated by the user. Homogeneous pink areas delineated by black lines on the 

pathological slide correspond to necrosis. The control tumor (6589mm
3
) demonstrates higher 
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stiffness (53kPa) on ultrasound and a lower proportion of necrosis (9%) on pathology, than 

the treated tumor (3732 mm3; 39 kPa and 48% of necrosis respectively). 

 



TABLE 

 

 

Ultrasound 

Time Day 12 Day 24 

Group Control (N=11) Therapy (N=11) Control (N=8) Therapy (N=8) 

 

Volume 

(mm
3
) 

6589 [6082; 14047]  5775 [3332; 7841]  11905 [7655; 17817]# 5027 [4389; 5429] # 

 

Stiffness 

(kPa) 
50  [43; 59]

 *
 37  [33; 46]

 *
 61  [56; 70] 59  [50; 65] 

 

 

Table 1: Volume (mm
3
), stiffness (kPa) as measured by ultrasound in the control and 

therapy groups after 12 days (N=11) and 24 days (N=8) of treatment. Quantitative values are 

given as median [IQR] for volume and stiffness.  *, and # represent significant difference for 

stiffness at Day 12 and volume at Day 24 between the control and therapy groups. 

 

 

 

Table(s)



 

 

 

Pathology 

Time Day 12 Day 24 

Group 

 

Control (N=2) 

(individual values) 

 

Therapy (N=2) 

(individual values) 

 

Control (N=8) 

(Median [IQR]) 

 

Therapy (N=8) 

(Median [IQR]) 

Necrosis (%) 9, 18 31, 48 10 [8; 12] 13 [2; 19] 

Fibrosis (%) 2, 6 4, 2 4 [3; 5] 6 [4; 8] 

Cellular tissue (%) 89, 76 65, 50 85 [83; 88] 80 [76; 87] 

 

 

Table 2: Pathological features in the control and therapy groups at days 12 and 24 of 

treatment. At day 12 (N=2 in each group) the two numbers correspond to values for each 

tumor. Quantitative values are given as median [IQR] at day 24 (N=8 in each group).  
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Figu re  1 :  Bla n d  a n d  Altm a n  p lo t  re p re s e n t in g  th e  d iffe re n ce  be twe e n  th e  two ope ra tors ’ m e a s u re m e n ts  

a ccord in g  to  th e ir  a ve ra ge  va lu e  for Em a x (a )  a n d  Em e a n  (b ) .  As  th e  m a jority of poin t s  a re  loca te d  a bove  0 ,  

it  s h ows  a  s ys te m a t ic b ia s  be twe e n  th e  two ope ra tors ,  on e  ob ta in in g  h igh e r s t iffn e s s  va lu e s  th a n  th e  oth e r.   

1 0 1 x7 2 m m  (3 0 0  x 3 0 0  DPI)   
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Figu re  2 :  Me a n  ±  9 5 %  CI  of m a xim u m  (a )  a n d  m e a n  (b)  e la s t icity va lu e s  a ccord in g  to  th e  de g re e  of 

com pre s s ion  in  be n ign  a n d  m a lign a n t  le s ion s .  S t iffn e s s  in cre a s e s  with  com pre s s ion  de g re e  for be n ign  a n d  

m a lign a n t  le s ion s .  At  n o  com pre s s ion ,  n o  d iffe re n ce  wa s  obs e rve d  be twe e n  be n ign  a n d  m a lign a n t  le s ion s  

(P> 0 .9 9 )  wh e re a s  a  s ign ifica n t  d iffe re n ce  wa s  obs e rve d  for a ll o th e r com pre s s ion  d e g re e  (P< 0 .0 0 1  for Em a x 

a n d  P< 0 ; 0 1  for Em e a n ) .   

1 0 1 x7 4 m m  (3 0 0  x 3 0 0  DPI)   
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Figu re  2 :  Me a n  ±  9 5 %  CI  of m a xim u m  (a )  a n d  m e a n  (b)  e la s t icity va lu e s  a ccord in g  to  th e  de g re e  of 

com pre s s ion  in  be n ign  a n d  m a lign a n t  le s ion s .  S t iffn e s s  in cre a s e s  with  com pre s s ion  de g re e  for be n ign  a n d  

m a lign a n t  le s ion s .  At  n o  com pre s s ion ,  n o  d iffe re n ce  wa s  obs e rve d  be twe e n  be n ign  a n d  m a lign a n t  le s ion s  

(P> 0 .9 9 )  wh e re a s  a  s ign ifica n t  d iffe re n ce  wa s  obs e rve d  for a ll o th e r com pre s s ion  d e g re e  (P< 0 .0 0 1  for Em a x 

a n d  P< 0 ; 0 1  for Em e a n ) .   

1 0 1 x7 6 m m  (3 0 0  x 3 0 0  DPI)   
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Figu re  3 :  Ela s tog ra ph y color m a ps  of a  be n ign  (A)  a n d  a  m a lign a n t  (B)  m a ss  on  B-m ode  (1 ) ,  a n d  for th e  

d iffe re n t  com pre s s ion  le ve ls ,  re s pe ct ive ly n on e  (2 ) ,  m ild  (3 ) ,  m ode ra te  (4 )  a n d  s t ron g  (5 ) .  At  n o  

com pre s s ion  (A2  a n d  B2 )  both  be n ign  (1 3  a n d  3 7  kPa  for Em e a n  a n d  Em a x re s pe ct ive ly)  a n d  m a lign a n t  

le s ion s  (1 0  a n d  2 1  kPa  for Em e a n  a n d  Em a x re s pe ct ive ly)  de m on s t ra te d  low e la s t icity va lu e s .  For m ild  (3 )  

a n d  m ode ra te  (4 )  com pre s s ion ,  h igh e r s t iffn e s s  va lu e s  we re  obs e rve d  in  th e  m a lign a n t  (B3 :  7 5  a n d  1 1 8  

kPa ;  B4 :  1 0 0  a n d  2 0 7  kPa )  th a n  in  th e  be n ign  m a s s  (A3 :  3 3  a n d  4 6  kPa ;  A4 :  7 7  a nd  1 1 6  kPa ) .  For s t ron g  

com pre s s ion ,  s t iffn e s s  in cre a s e d  in  th e  m a lign a n t  le s ion  (B5 :  1 2 3  a n d  3 0 0  kPa )  bu t  h igh  s t iffn e s s  va lu e s  

we re  a ls o  ob ta in e d  in  th e  be n ign  m a s s  (A5 :  1 4 6  a n d  2 4 5  kPa ) .   

1 2 7 x3 5 m m  (3 0 0  x 3 0 0  DPI)   

 

 

Page 22 of 22

Prudential Tower, 800 Boylston Street, 15th Floor, Boston, MA 02199

RADIOLOGY

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



!

"##$%$!&!

!

!"#$%$&#'()"*%+%,)*%&"#&+#*-.#"&"#/%".)0#1-.)0#2&3(/(1#%"#40.)1*#

/.1%&"15#)#+.)1)4%/%*6#1*(36#

!

'(!)$*#+,!-!.(!/0+112#345!-!'(!/67+8$!-!9(!)$*:6;;!-!'(!<+#=$*!-!9(!>(!?$##2556#(!

!

@67125A!BCCC!!

!



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

3)

!

!"#$!$%#456!7898:678;!);9)7<=)!;!>8!=6?)*<=6?),;@5>5*)8!)0?=6*7)

>=*8;!*A)9=6*608>87B)*75@B2)

!

,2)0&(#'$
3
C)92):+'DD%#EF/

G
C),2):".'-&

H
C)I2)0&(J"KK

H
C),2)7'#1&(

3
)'#-)I2>2)L&##%//"#

3
2)

)

3
)8#/1%1.1)>'#E&M%#)N);#-&/)&1)8D'E&/C)=*O:8)O'(%/7&J+C):!?*)5,?PQRPC)8!*=?,)5SPSC)

3)(.&)I.//%&.C)PQTTQ)O'(%/C)9('#J&)

G
?'-%"$"EU)@&V'(1D&#1C)5#%M&(/%1W)O'(%/)@&/J'(1&/)*"(X"##&)O'(%/):%1WC)<YV%1'$)=.("VW&#)

L&"(E&/)O"DV%-".C)GT)(.&)>&X$'#JC)PQT3Q)O'(%/C)9('#J&)

H)
*.V&(*"#%J)8D'E%#&C)Q3T)?.&)?&#W)@&/J'(1&/C)3HRQP)6%Z[&#[O("M&#J&C)9('#J&)

)

=D'%$)A)\$2E&##%//"#]&/VJ%2K()

)

) )

Page 1 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

3)

!

!"#$%&'$( !" #$%&'(" )&*)%$" +%(%)(,-*" ,*" (.%" %&$/0" '(&1%'" ,'" -2" 1$%&(" ,34-$(&*)%" ',*)%" (.%"

4$-1*-','"&*+"(.%"($%&(3%*("1$%&(/0"+%4%*+"-*"(.,'5"67/(,4/%'"(%).*,87%'"$%/0,*1"-*"(.%"

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

+%(%)(,-*5";*"(.,'"'(7+0"<%",34/%3%*(%+"&"(%).*,87%"(.&("3%&'7$%'"(.%"*-*/,*%&$"'.%&$"

3-+7/7'" =!>" )*( +)+," &*+" '.-<%+" ,('"7(,/,(0" (-" +%(%)(":$%&'(" /%',-*'" 2$-3".%&/(.0" (,''7%5"

?.%" (%).*,87%" $%/,%'" -*" (.%" &)-7'(-%/&'(,),(0" (.%-$0" ,*"87&',!,*)-34$%'',:/%"3%+,&5" ;*"

-$+%$" (-"$%)-9%$"!@" '(&(,)"%/&'(-1$&4.0"&*+"'74%$'-*,)"'.%&$" ,3&1,*1"&$%")-3:,*%+" (-"

'7:'%87%*(/0" $%1,'(%$" '($&,*" 3&4'" &*+" '.%&$" 3-+7/7'" 3&4'" <.,/%" (.%" 3%+,73" ,'"

)-34$%''%+5"?.%*@"!")&*":%"$%)-9%$"2$-3"(.%"$%/&(,-*'.,4":%(<%%*"(.%"'($%''@"+%+7)%+"

2$-3" '($&,*" 3&4'@" &*+" (.%" '.%&$" 3-+7/7'5" A-$" (.,'" '(7+0" &" '%$,%'" -2" B" *-*/,*%&$"

4.&*(-3'"<%$%":7,/(" :0"7',*1" :,-/-1,)&/" (,''7%" =4-$C" /,9%$>" ,*)/7',-*'" ,33%$1%+" ,*" &*"

&1&$!1%/&(,*" 1%/5" A7$(.%$3-$%@" DD" )*( +)+," &)87,',(,-*'" <%$%" 4%$2-$3%+" ,*" -$+%$" (-"

).&$&)(%$,E%"(.%"*-*/,*%&$"'.%&$"3-+7/7'"-2":$%&'("(,''7%5"?.%"4.&*(-3"$%'7/('"'.-<%+"

&"9%$0"1--+"+,22%$%*(,&(,-*"-2"(.%"/,9%$",*)/7',-*'"<.%*"3%&'7$,*1"!"<,(."&"3%&*"9&/7%"

-2" !DDF5D" CG&" )-34&$%+" (-" !HF5I" CG&" 2-$" (.%" 1%/&(,*5"6%&*<.,/%" 9&/7%'" 2-$" (.%" '.%&$"

3-+7/7'" 2-$" (.%" /,9%$" &*+" (.%" 1%/&(,*" <%$%" 9%$0" ',3,/&$@" H5I" CG&" &*+" H5F" CG&@"

$%'4%)(,9%/05" -*( +)+," JKL6"3%&*" 9&/7%" 2-$" (.%" .%&/(.0" :$%&'(" (,''7%" <&'" -2" !MB" CG&@"

<.,/%"3%&*"9&/7%'"-2"(.%":%*,1*"&*+"(.%"3&/,1*&*("/%',-*'"<%$%"!NDM"CG&"&*+"!OPN"CG&"

<,(." &" '($-*1" 9&$,&:,/,(0" $%'4%)(,9%/05" ?.,'" '(7+0" '.-<'" (.%" 4-(%*(,&/" -2" (.%"

&)-7'(-%/&'(,),(0"(.%-$0" ,*"87&',!,*)-34$%'',:/%"3%+,73"(-":$,*1"&"*%<"4&$&3%(%$"2-$"

:$%&'(")&*)%$"+,&1*-','5""

4&56"(-/7) 89"./1"&$'/1%9%15) 1+&"(5:) ;.'/%<%#9"=>(&//%?$&) =&-%':) #"#$%#&'() /+&'() ="-.$./:)

/+&'()6'@&)&$'/1"A('>+5)

)

"

" "

Page 2 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

3)

!

42)4!56789:547!2)

;'$<'1%"#)+'/)=&&#)./&-)=>)<+>/%?%'#/)@"()?&#1.(%&/)1")-&1&?1)A'$%B#'#?%&/)-.&)1")1+&)

?+'#B&)%#)1%//.&)/1%@@#&//2)*%#?&)1C")-&?'-&/D)%#)1+&)&@@"(1)"@)E.'#1%@>%#B)1+%/)A&-%?'$)&F'AD)

/&G&('$)1&?+#%E.&/)+'G&)=&&#)-&G&$"<&-2)*1'1%?)&$'/1"B('<+>)%/)='/&-)"#)1+&)H""I&J/)K'C)L!)

M) !2"N) 1") %#@&() A&?+'#%?'$) <("<&(1%&/) LO".#BP/) A"-.$./D) !N) "@) /"@1) 1%//.&/) -.&) 1") 1+&)

-&@"(A'1%"#)L"N)1+'1)%/)?'./&-)=>)'#)'<<$%&-)/1(&//)L!N)QRD)ST2)9#@"(1.#'1&$>D)/%#?&)1+&)/1(&//)

-%/1(%=.1%"#)%/).#I#"C#D)1+%/)1&?+#%E.&)B%G&/)"#$>)'??&//)1")/1('%#)A'</)+%B+$>)-&<&#-&#1)"@)

1+&) ?"A<(&//%"#) '<<$%&-2) 5") "G&(?"A&) 1+&/&) -%/'-G'#1'B&/D) "1+&() 1&?+#%E.&/) ./%#B) /1(&//)

?"#1("$$&-)A&1+"-)C&(&)-&G&$"<&-D)/.?+)'/)U?"./1%?)6'-%'1%"#)V"(?&)4A<.$/&)%A'B%#B)Q3D)WT2)

4#) 1+%/)A&1+"-) 1+&)/1(&//) %/)&$&?1("#%?'$$>) (&A"1&$>)?"#1("$$&-)=>)@"?./%#B).$1('/".#-)C%1+%#)

1%//.&2)U1) 1+&) @"?'$)/<"1)') @"(?&) %/)?(&'1&-D)<./+%#B) $"?'$$>) 1%//.&/)'#-) %#-.?%#B) $"?'$) /1('%#)

C%1+".1)'<<$>%#B)')?"A<(&//%"#)1")1+&)=(&'/12)!&G&(1+&$&//)E.'#1%@%?'1%"#)"@)1+&)%#-.?&)/1(&//)

/1%$$)(&A'%#/)?+'$$&#B%#B2)

4#) "(-&() 1") "G&(?"A&) 1+&) <("=$&A) "@) O".#BP/) A"-.$./) E.'#1%@%?'1%"#D) ->#'A%?)

&$'/1"B('<+>)1&?+#%E.&/)C&(&)-&G&$"<&-2)5+&/&)A&1+"-/)'(&)='/&-)"#)/+&'()C'G&)<("<'B'1%"#)

/%#?&)%1/)G&$"?%1>)L"#N)%/)-%(&?1$>)$%#I&-)1")O".#BP/)A"-.$./)%#)E.'/%X%#?"A<(&//%=$&)A'1&(%'$/)

/.?+)'/)/"@1) 1%//.&/)1+(".B+)1+&)(&$'1%"#/+%<)!)M)3#"#
S
D)C+&(&)#$ %/) 1+&)-&#/%1>2)*"A&)"@) 1+&)

A"(&) ./&-) '#-) I#"C#) &$'/1%?%1>) %A'B%#B) 1&?+#%E.&/) '(&) *.<&(/"#%?) *+&'(Y'G&
5,
) 4A'B%#B)

QZTD)U6V4X*Y*)/+&'()C'G&)/<&&-)%A'B%#B)Q[T)'#-),'B#&1%?)(&/"#'#?&)\$'/1"B('<+>)Q]T2)U/)

'#)&F'A<$&D)1+&)./&)"@)1+&/&)1&?+#%E.&/)+'/)<("G&#)1")=&)./&@.$)%#)1+&)%#)-%'B#"/%/)"@)=(&'/1)

Q^D)_T)"()$%G&()QR`)a)RST)<'1+"$"B%&/2)))

6&B'(-%#B) =(&'/1) $&/%"#/) ?+'('?1&(%b'1%"#D) '$1+".B+) %1) +'/) /+"C&-) %1/) ?$%#%?'$) '--&-)

G'$.&) =>) %A<("G%#B) /&#/%1%G%1>) "@) .$1('/".#-) =>) A"(&) 1+'#) R]) c) Q_T) C%1+) ') B""-)

(&<("-.?%=%$%1>)QR3TD)1+&(&)'(&)/1%$$)/"A&)@'$/&)#&B'1%G&)"()@'$/&)<"/%1%G&)?'/&/)C%1+)/+&'()C'G&)

&$'/1"B('<+>)QRWT2)5+&(&@"(&)%1)/&&A/)"@)/"A&)%#1&(&/1) 1")%#G&/1%B'1&)#&C)&$'/1%?)<'('A&1&(/2)

0'/&-)"#)1%//.&)?"A<(&//%"#D)H'$$)%&$'(2)/+"C&-)1+'1)/"A&)1><&/)"@)?'#?&()?'#)<(&/&#1)/%A%$'()

&$'/1%?%1>)G'$.&/)1")1+"/&)"@)+&'$1+>)=(&'/1)1%//.&)'1)$"C)-&@"(A'1%"#/)=.1)C%1+)G&(>)-%@@&(&#1)

/1("#B)#"#$%#&'() /1(&//X/1('%#) ?.(G&/) @"()A'$%B#'#1) '#-) +&'$1+>) 1%//.&/) '1) +%B+) -&@"(A'1%"#/)

QRZD)R[T2),"(&"G&()7=&(('%)%&$'())=>)./%#B)A'1+&A'1%?'$)A"-&$)'?E.%(&-)A'</)"@)#"#$%#&'()

<'('A&1&(/)*+$,*,-)C%1+)/1'1%?)&$'/1"B('<+>)1&?+#%E.&)/+"C%#B)1+'1)#"#$%#&'()<'('A&1&()?'#)=&)

'#)'--X"#)1")%A<("G&)-%'B#"/%/)QR]D)R^T2))

Page 3 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

3)

!

4#)1+%/)/1.-5)6&)7("7"/&-)1")./&)1+&)'8"./1"&$'/1%8%15)1+&"(5)9:;<)-&=&$"7&-)%#)>.'/%?

%#8"@7(&//%A$&)@&-%')1")>.'#1%B5)#"#$%#&'()/+&'()@"-.$./)%#)"(-&()1")8"@7$&@&#1)/+&'()6'=&)

&$'/1"C('7+5)'//&//@&#12)D+%/)1&8+#%>.&)%/)A'/&-)"#)1+&)'//&//@&#1)"B)1+&)/+&'()6'=&/)/7&&-)

%#)1%//.&/)'/)')B.#81%"#)"B)1+&).#%'E%'$)/1(&//)'77$%&-)"#)1+&)@&-%.@2)D")".()F#"6$&-C&)"#$5)

B&6) /1.-%&/) +'=&) A&&#) 7&(B"(@&-) !"# $!$%) A5) ./%#C) /%@%$'() '77("'8+&/2) G%'#C) &1) '$2H) /1.-%&-)

='(%'1%"#) "B) 1+&) /+&'() 6'=&) /7&&-) -.(%#C) 8"@7(&//%"#) "#) 1&#-"#) A.1) 6%1+".1) >.'#1%B5%#C)

#"#$%#&'()/+&'()@"-.$./)9IJ<2))

)4#) 1+&) 7(&=%"./$5) @&#1%"#&-) /1.-%&/) 1+&) @'%#) 7("A$&@) 6'/) 1") &/1%@'1&) 1+&) /1(&//)

'77$%&-)%#)"(-&()1")(&8"=&()1+&)#"#$%#&'()/+&'()@"-.$./2)D")"=&(8"@&)1+%/)-('6A'8F/)/&=&('$)

@'1+&@'1%8'$)'77("'8+&/)6&(&)-&=&$"7&-H)+"6&=&(H) 1")".()F#"6$&-C&)#")8$%#%8'$)='$%-'1%"#)

"()/1.-%&/)6&(&)7&(B"(@&-)9I:H)II<2))

) 4#)1+%/)/1.-5)6&)8"#1%#.&-)1+&)6"(F)7(&=%"./$5)-"#&)%#)".()$'A"('1"(5)A5)K'1"((&?L//')

&1)'$2)9IM<)'#-)7./+&-)1+&)'8"./1"&$'/1%8%15)1&8+#%>.&)%#)>.'/%?%#8"@7(&//%A$&)@&-%')"#&)/1&7)

B.(1+&() %#) "(-&() 1") >.'#1%B5) %#1&(#'$) /1(&//) 6%1+%#) 1%//.&/) '#-) 1") @'7) 1+&) #"#$%#&'() /+&'()

@"-.$./2)D+&)@&1+"-)B"()8'$8.$'1%#C)1+&)/1(&//)6%1+%#)1+&)1%//.&)6'/)7("=&-)1")A&)&BB%8%&#1)1")

>.'#1%B5)%#1&(#'$)/1(&//)!"#$!$%)%#)8"$"#)9I3<2)N)/&(%&/)"B)#"#$%#&'()&$'/1%8)7+'#1"@/)8"@A%#%#C)

&E8%/&-)7"(F) $%=&()'#-)C&$'1%#)6&(&)-&=&$"7&-) %#)"(-&() 1")8(&'1&)7+'#1"@/) 1+'1)6".$-)+'=&)

%#8$./%"#/) 6%1+) 1+&) /'@&) O".#CP/) @"-.$./) '/) 1+&) /.((".#-%#C) @&-%.@) QC&$'1%#R) A.1) 6%1+)

8"@7$&1&$5)-%BB&(&#1)#"#$%#&'()/+&'()7("7&(1%&/2)S.(1+&(@"(&H)1+&)1&8+#%>.&)6'/)%@7$&@&#1&-)

"#)')8"@@&(8%'$).$1('/".#-)-&=%8&) 1")&='$.'1&) 1+&)#"#$%#&'()/+&'()7("7&(1%&/)"B)A&#%C#)'#-)

@'$%C#'#1)A(&'/1)$&/%"#/)!"#$!$%#/+"6%#C)1+&)7"1&#1%'$)'-='#1'C&/)"B)1+%/)1&8+#%>.&)%#)A(&'/1)

.$1('/".#-2))))))))

)

442),NDTU4NK*)N!V),TDWLV*2)

&'#&(%)*+%,-.*+!(!+/#+0,%1/#!"#2).*!3!"(%451,**!6-,#4,7!.#

D+&)'8"./1"&$'/1%8%15)1+&"(5)%/)A'/&-)"#)1+&)&BB&81)"B).#%'E%'$)"()+5-("/1'1%8)7(&//.(&)

"#)1+&)/7&&-)"B)6'=&/2)4#)1+%/)7'7&()1+&)1&8+#%>.&)%/)7(&/&#1&-)B"()/+&'()6'=&)7("7'C'1%"#)%#)

')/"B1)@&-%').#-&().#%'E%'$)8"@7(&//%"#2)D+&)B.#-'@&#1'$)&>.'1%"#)6&(&)-&=&$"7&-)%#)9:;<)

'#-)/.@@'(%X&-)+&(&)'/)B"$$"62)

Page 4 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

3)

!

) 4#)5.'/%6%#7"89(&//%:$&)8'1&(%'$/)1+&)/1('%#)&#&(;<)=!>)7'#):&)/%89$%?%&-)'#-)&@9(&//&-)

'/A)

! " #$% && '
( $( & )*$%

%B))))))))))))))))))))))))))))))))))))))))))))))))))))) ) ) ) ))=C>)

D+&(&) ") %/) 1+&) /+&'()8"-.$./B)#) 1+&) 1+%(-) "(-&() #"#$%#&'() /+&'()8"-.$./) =!E*,>B)$%) 1+&)

?".(1+)"(-&()#"#$%#&'()8"-.$./)'#-)&'())%#F'(%'#1/)"?)1+&)E';('#;%'#)/1('%#)1&#/"()GH3I2)

4#) '#) %/"1("9%7)8'1&(%'$)D+&(&) 1+&) '@%/) "?) 1+&) .#%'@%'$) 7"89(&//%"#) %/) 9'('$$&$) 1") 1+&) /+&'()

D'F&)9"$'(%J'1%"#)=K%;.(&)C'>)'#-)%#)D+%7+)')9$'#&)/+&'()D'F&)"?)$"D)'89$%1.-&)9("9';'1&/B)

1+&)D'F&)&5.'1%"#)-&(%F&-)?("8)=C>)%/A)

+ ,-./
0

,12 "
,-.30
,42 5# & 6# 7

,.38
,9 & 6

,./8
,4 : &

'
% 7

,.38
,9 &

,./8
,4 :;))B))))))))))))) )))))))))))))))))))))))))))) =H>)

D+&(&)*
$
+(,)'#-)*

-
+(,)'(&)-%/9$'7&8&#1/)-.&)1") 1+&)/+&'()D'F&)'#-)/1'1%7).#%'@%'$) ) /1(&//) =!,>)

(&/9&71%F&$<2)4#)1+&)7'/&)"?)/+&'()D'F&)-%/9$'7&8&#1/)/8'$$&()1+'#)/1'1%7)7"89(&//%"#)'#-):<)

'99$<%#;)1+&)L""M&N/)$'DB)1+&)#"#$%#&'()&$'/1"-<#'8%7)&5.'1%"#)%/)(&D(%11&#)'/A)

)+<=% " #> ? @4 7 '
A%BC

:B)) ) ) ) ) ) ) =O>)

D%1+)./):&%#;)1+&)/+&'()8"-.$./)'1)/1(&//)?(&&)7"#-%1%"#2))

P+&#):<)5.'#1%?<%#;)1+&)/+&'()D'F&)/9&&-)'/)')?.#71%"#)"?)1+&)/1(&//)'99$%&-)"#&)7'#)(&7"F&()

1+&)#"#$%#&'()/+&'()8"-.$./)#2)

01234567892-7*:;!<2

P") F'$%-'1&) 1+&) &??%7'7<) "?) 1+&) 1&7+#%5.&) 1") 8&'/.(&) '#-) (&/"$F&) 1+&) #"#$%#&'()

9("9&(1%&/)"?)/"?1) 1%//.&/B)D&)-&F&$"9&-)')/&(%&/)"?)9+'#1"8/)7"89"/&-)"?)/8'$$)/'89$&/)"?)

9"(M) $%F&() 1%//.&) =:&1D&&#)C) '#-)H) 78
O
>) &8:&--&-) %#) ');&$'1%#):$"7M)D%1+) 1+&) /'8&)&$'/1%7)

9("9&(1%&/2)P+&) $%F&()D'/):".;+1) '1) ') $"7'$) /1"(&)D+&(&) ?(&/+)8&'1)D'/) /.99$%&-) -'%$<2)P+&)

/'89$&/) D&(&) /7'##&-) ./%#;) 1+&) 08"-&) 8"-.$&) "?) '#) Q%@9$"(&(
P,
) -&F%7&) =*.9&(/"#%7)

48';%#&B)Q%@)&#)R("F&#7&B)K('#7&>)%#)"(-&()1")?%#-)')+"8";&#&"./)(&;%"#)?(&&)"?)7"##&71%F&)

1%//.&)"()F&//&$/2))

*%8.$1'#&"./$<B)1+&)*+&'()S'F&)T$'/1";('9+<)=*ST>)8"-.$&)7"88&(7%'$$<)'F'%$':$&)

"#)1+&)Q%@9$"(&(
P,
)-&F%7&)D'/)./&-)1")8&'/.(&)1+&)8&'#)&$'/1%7%1<)"?)1+&)/'89$&)'#-)1")/&$&71)

(&;%"#/)"?)1+&)$%F&()1+'1)D&(&)+"8";&#&"./)%#)1+&)8&7+'#%7'$)9("9&(1%&/B)%#)".()7'/&)D&(&)')

Page 5 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

3)

!

4".#56/)7"-.$./)8&19&&#)3):;')'#-)<):;')9+%=+)="((&/>"#-)1")/+&'()9'?&)?&$"=%1@)8&19&&#)

AB2CB)72/
DB
) '#-) B2EF)72/

DB
G2)H%//.&) /'7>$&/)9&(&) &78&--&-) %#) ') 8$"=:) "I) 5&$'1%#) '1) JK)8@)

9&%5+1) AL&$'1%#M) ;("$'8"M) N"#1&#'@O0"%/M) N('#=&G) 9%1+) PK) "I) '5'() AQ5'(M) ;("$'8"M)

N"#1&#'@O0"%/M)N('#=&G)9+%=+)>("?%-&-) 1+&) /='11&(&(/2)H+%/)="78%#'1%"#)"I)5&$'1%#)'#-)'5'()

'$$"9&-)./)1")=(&'1&)')>+'#1"7)9%1+)4".#56/),"-.$./)1+'1)?'(%&/)8&19&&#)J):;')1")BP):;')

-&>&#-%#5)"#)1+&)1&7>&('1.(&)"I)1+&)8$"=:)A="((&/>"#-%#5)1")')/+&'()9'?&)?&$"=%1@)8&19&&#)

B2P<)72/
DB
) '#-) P)72/

DB
G2) R#) "(-&() 1") 5.'('#1&&) 1+'1) 1+&) $%?&() '#-) 1+&) 5&$'1%#)9".$-) +'?&) 1+&)

/'7&)&$'/1%=%1@M)1+&)>+'#1"7)9'/)(&I(%5&('1&-)P)+".(/)'I1&()%1/)>(&>'('1%"#2)N"$$"9%#5)1+%/M)1+&)

8$"=:)9'/)'$$"9&-) 1")9'(7).>)'1) (""7) 1&7>&('1.(&).#1%$) 1+&) %#=$./%"#)'#-) 1+&) /.((".#-%#5)

7&-%.7) +'-) 1+&) /'7&) &$'/1%=%1@) ?'$.&/2) Q1) 1+%/) >"%#1) 1+&) %7>$&7&#1'1%"#) "I) 1+&)

'="./1"&$'/1%=%1@) 1&=+#%S.&)9'/)/1'(1&-2)H+%/)>("=&-.(&)'$$"9&-)./) 1")+'?&)'#) %#=$./%"#) 1+'1)

9'/) %#?%/%8$&) 1") /1%II#&//) %7'5%#5M)9+%$&) 8&%#5)?%/%8$&) %#) 1+&) ="#?&#1%"#'$)07"-&) %7'5%#52)

N%5.(&)P'M)/+"9/)')>+"1"5('>+)"I)1+&)>+'#1"7M)9%1+)1+&)="((&/>"#-%#5)&$'/1%=%1@)'#-)07"-&)

%7'5&/)"#)N%5)P82)!"1%=&)1+'1)1+&)?'$.&/)I"()1+&)4".#56/)7"-.$./)I"()1+&)5&$'1%#)'#-)1+&)$%?&()

9&(&) 32E) :;') '#-) 32<) :;'M) (&/>&=1%?&$@) A9+%=+) ="((&/>"#-) 1") /+&'() 9'?&) ?&$"=%1%&/) "I)

B2C<)72/
DB
)'#-)B2JB)72/

DB
)(&/>&=1%?&$@G2)

H+&)'="./1"&$'/1%=%1@)1&=+#%S.&)9'/)1+&#)1&/1&-)I"$$"9%#5)1+&)>("=&-.(&)-&/=(%8&-)"#)

1+&)I$"9)-%'5('7)%#)N%5.(&)F2)H+&)>+'#1"7/)9&(&)="7>(&//&-).#%'T%'$$@)./%#5)')$%#&'()7"1"(2)

H+&)7"1"()5'?&)1+&)'-?'#1'5&)1")+'?&)>("5('77%#5)/1&>/)'#-)1+&(&I"(&)')="#1("$$&-).#%'T%'$)

/1(&//) I"() >(""I)"I) ="#=&>1) A;R),%="/)UHDVWM)X/=+8'=+M)L&(7'#@G2)X'=+) ="7>(&//%"#) /1&>)

9'/)-"#&)8@)1+&)7"1"()'#-)="((&/>"#-&-)1")W2J)77M)I"()')1"1'$)="7>(&//%"#)"I)V)77)A!"Y)B3)

="7>(&//%"#)/1&>/M)="((&/>"#-%#5)1")'(".#-)PW)K)="7>(&//%"#)5%?&#)1+'1)1+&)>+'#1"7)%#%1%'$)

1+%=:#&//)9'/)'(".#-)CW)77G2)H+&)7"1"()9'/)/&1)1")="7>(&//)'1)')/>&&-)"I)B)772/
DB
M)9+%$&)

1+&)/'7>$%#5)('1&)"I)1+&).$1('I'/1).$1('/".#-)/&S.&#=&)9'/)JWW)Z[M)1+&(&I"(&)PJW)%7'5&/)9&(&)

'=S.%(&-) 8&19&&#) &'=+) ="7>(&//%"#) /1&>2) H+&/&) PJW) %7'5&/) '$$"9&-) ./) 1") ="7>.1&)

=.7.$'1%?&)/1('%#)7'>/)8&19&&#)&'=+)="7>(&//%"#)/1&>/)'/)%#)/1'1%=)&$'/1"5('>+@)1&=+#%S.&/)

8@)=("//D="((&$'1%#5) 1+&).$1('/"#%=) ('-%"I(&S.&#=@) A\NG) /%5#'$)"I)'$$) 1+&)="#/&=.1%?&) %7'5&/)

]BM)P^2)R77&-%'1&$@)'I1&()="7>(&//%"#)A!GM)/+&'()9'?&)?&$"=%1@)A#$!G)7'>/)9&(&)"81'%#)I("7)1+&)

=$%#%='$) %#1&(I'=&)"I) 1+&)Q%T>$"(&(
H,
2) N("7) 1+&/&) -'1') /+&'()7"-.$./)7'>/) A%!G) "()4".#56/)

7"-.$./)7'>/)9&(&)'$/")(&1(%&?&-)8@)1+&)(&$'1%"#/+%>)A&!)Y)F%!)Y)F!#$!
'
G2)

_#=&) 1+&) /1('%#) '#-) &$'/1%=%1@) %7'5&/) 9&(&) ="D(&5%/1&(&-) I"() '$$) '=S.%/%1%"#/M) 1+&)

=.7.$'1%?&)/1(&//)I%&$-)A"(!G)9'/)='$=.$'1&-)'1)1+&)&#-)"I)&'=+)="7>(&//%"#)/1&>)8@)./%#5)1+&)

P��� � �� ��

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

3)

!

4""5&6/)7'8)!!")9)#"2"!")8+&(&)#")%/)1+&):".#;6/)<"-.$./)"=1'%#&-)'1)&'>+)>"<?(&//%"#)/1';&)

'#-)"!")1+&)/1('%#)@%&$-)A>.<.$'1%B&)'1)&'>+)/1&?C2))

D1) 1+&)&#-)"@) 1+&) $""?E) %#)?"/1F'>G.%/%1%"#)?(">&//%#;E) @"()&'>+)?%H&$)"@) 1+&) %<';&E)')

$%#&'()(&;(&//%"#)"@)1+&)>.<.$'1%B&)/1(&//)'/)')@.#>1%"#)"@)1+&)/+&'()8'B&)/?&&-E)'>>"(-%#;)IG2)

JE)8'/) -"#&2)K+&) /$"?&)"@) 1+&) @%11&-) $%#&) @"() &'>+) ?%H&$) ;%B&/) '>>&//) 1") 1+&)#"#$%#&'() /+&'()

<"-.$./)$)'#-)1+./)?("B%-%#;)#"#$%#&'()/+&'()<"-.$./)<'?/2))

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

K+%/)>$%#%>'$)/1.-L)8'/)'??("B&-)=L)1+&)&1+%>'$)$">'$)>"<<%11&&)MN"<%1O)-&)P("1&>1%"#)

-&/)P&(/"##&/)NPP)Q$&)-&)R('#>&)SQ)T)7')P%1%O)*'$?&1(%U(&)4"/?%1'$E)P'(%/E)R('#>&)V).#-&()1+&)

?("1">"$)#'<&)MI$'/1";('?+%&)/+&'()8'B&)&#)/O#"$";%&W)X.&$$&)&/1)$&)(Y$&)-&)$')>"<?(&//%"#)

<'#.&$$&Z) A*+&'()8'B&) &$'/1";('?+L) %#) =(&'/1) %<';%#;W)[+'1) '(&) 1+&)<'#.'$) >"<?(&//%"#)

&@@&>1/ZCV2)D$$)1+&)?'1%&#1/)8&(&)%#@"(<&-)'#-);'B&)1+&%()>"#/&#1)'??("B&-)=&@"(&)?&(@"(<%#;)

1+&) &H'<2) I%;+1) 8"<&#) 8%1+) &%;+1) =(&'/1) <'//&/) AR".() =&#%;#) '#-) @".() <'$%;#'#1C) 8&(&)

%#>$.-&-)%#)1+&)"(&)")*)/1.-L2)4%/1"$";L)8'/)"=1'%#&-)@"()'$$)?'1%&#1)1")>"#@%(<)1+&)=&#%;#)"()

<'$%;#'#1)=&+'B%"()"@) $&/%"#/2) Q#)"(-&() 1")>"<?'(&)(&/.$1/E)1+(&&)+&'$1+L)B"$.#1&&(/)8%1+)#")

?(%"() +%/1"(L) "@) =(&'/1) <'$%;#'#>L) 8&(&) '$/") %#>$.-&-2) *%<%$'() 1") 1+&) <&1+"-) ./&-) %#) 1+&)

#"#$%#&'() ?+'#1"</E) 1+&) =(&'/1)8'/) >"<?(&//&-)<'#.'$$L) =L) ') 1('%#&-) ('-%"$";%/1) ARN) @%B&)

L&'(/\)&H?&(%&#>&)%#)=(&'/1)/+&'()8'B&)&$'/1";('?+LC)./%#;)1+&).$1('/".#-)?("=&)@%11&-)8%1+)')

?$'/1%>)?$'1&)'$$"8%#;)')<"(&).#%@"(<)-&@"(<'1%"#)AR%;2)]=C2)*%#>&)1+&)?(&//.(&)8'/)'??$%&-)

.#%'H%'$$L)%#)'$$)1+&)>'/&/E)'$$)1+&)-&@"(<'1%"#/)8&(&)'//.<&-)1")=&)?"/%1%B&2)))

^.(%#;) 1+&) "(& )")*) &H?&(%<&#1E) #.<=&()"@) >"<?(&//%"#/)8'/) (&-.>&-) 1") _) /%#>&) 1+&)

?+'#1"<)/1.-%&/) (&B&'$&-) 1+'1)`)>"<?(&//%"#/)8".$-)?("B%-&)'>>.('1&) (&/.$1/)'/) $"#;)'/) 1+&)

-&;(&&)"@)>"<?(&//%"#)8'/)<'%#1'%#&-2)K+&)/'<?$%#;)('1&)"@)1+&).$1('@'/1)/&G.&#>&)8'/)/&1)1")

]aa)4b)'#-)]aa)%<';&/)8&(&)'>G.%(&-)=&18&&#)>"#/&>.1%B&)>"<?(&//%"#/2)D1)1+&)=&;%##%#;)

"@)1+&)&H?&(%<&#1E)?'1%&#1/)8&(&)?"/%1%"#&-)%#)1+&)/.?%#&)?"/%1%"#E)/$%;+1$L)1%$1&-)-&?&#-%#;)"#)

1+&)$">'1%"#)"@)1+&)<'//2)K+&)"B&('$$)&H?&(%<&#1)@"()&'>+)?'1%&#1)8'/)?&(@"(<&-)%#)$&//)1+'#)

Ja)/2))))))

QQQ2)cI*d7K*2)

$%&012(,*3&4/+-5,+&

Page 7 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

3)

!

4%5.(&)6)/+"7/)'#)&8'9:$&)";)1+&)(&/.$1/)"<1'%#)%#)"#&)";)1+&)#"#$%#&'():+'#1"9/)1+'1)

7&(&) 1&/1&-2) =#) 1+%/) ;%5.(&>) %#) 1+&) $&;1) ?"$.9#)'(&) /+"7#) 1+&)09"-&) %9'5&/) ;"()@)";) 1+&)AB)

?"9:(&//%"#/)/1&:/2)C+&)1":)?"((&/:"#-/)1")1+&)/1(&//);(&&)?"#-%1%"#)D4%52)6'E>)1+&)9%--$&)"#&)

D4%52)6-E)?"((&/:"#-/)1")1+&)31+)/1&:)";)?"9:(&//%"#)D'(".#-)6)99E>)7+%$&)1+&)<"11"9)D4%52)

65E)/+"7/)1+&)09"-&)';1&()1+&);.$$)?"9:(&//%"#>)AB)/1&:/)"()3)992)C+&)(&-)$%#&/):(&/&#1&-)%#)

1+&) 09"-&) %9'5&/) +&$:) '/) ') (&;&(&#?&) /%#?&) 1+&) -&5(&&) ";) ?"9:(&//%"#) %/) #"1) &'/%$F)

'::(&?%'1&-2) C+&) /&?"#-) ?"$.9#>) /+"7/) 1+&) ?"((&/:"#-%#5) /+&'() 9"-.$./) 9':/) '1) 1+&)

?"((&/:"#-%#5) ?"9:(&//%"#'$) /1&:2) C+&) 1+%(-) ?"$.9#>) /+"7/) 1+&) :("5(&//%"#) ";) 1+&)

(&$'1%"#/+%:)<&17&&#)1+&)%#?(&9&#1'$)?'$?.$'1&-)/1(&//)'#-)1+&)%#?(&9&#1'$)/+&'()9"-.$./);"()

1+&) 17"):"%#1/) -&:%?1&-) %#) 1+&)09"-&2)C+&)<$.&):"%#1>) (&:(&/&#1&-) '/)<$.&)GHG) %#) 1+&):$"1/>)

?"((&/:"#-/)1")'):"%#1)%#/%-&)1+&)$%I&()%#?$./%"#>)7+%$&)1+&)(&-):"%#1)D(&-)GHGE)%/)'):"%#1)%#/%-&)

1+&)5&$'1%#)<$"?J2)=#)4%52)6%>)'$"#5)7%1+)1+&)&8:&(%9&#1'$)I'$.&/)%/)1+&)$%#&'()(&5(&//%"#);("9)

7+%?+)1+&)/$":&)7'/)1'J&#);"()?'$?.$'1%#5)1+&)!K*,);("9)LM2)@2))C+%/);%1)7'/)1+&#):&(;"(9&-)

%#)&'?+):%8&$)";)1+&)%9'5&)%#)"(-&()1")?'$?.$'1&)1+&)!K*,)9':/2)

C+&)?"((&/:"#-%#5)!K*,)9':)%/):(&/&#1&-)%#)4%52)N<>)7+&(&)1+&)09"-&)%9'5&)7%1+)

/.:&(%9:"/&-)/+&'()9"-.$./)9':)%9'5%#5)%/)/+"7#)%#)4%52)N'2)C+&)OP=Q/);"() 1+&)%#?$./%"#)

'#-)1+&)5&$'1%#)<$"?J)/+"7&-)/+&'()9"-.$./)I'$.&/)";)R23)S)T26)JU')DOP=)9'(J&-)7%1+)')VWXE)

'#-) R2A) S) T2R) JU') DOP=)9'(J&-) 7%1+) ') VHXE>) (&/:&?1%I&$F2) C+&) !K*,)9':) /+"7/) ') +%5+)

?"#1('/1)<&17&&#)1+&)%#?$./%"#)'#-)1+&)/.((".#-%#5)9&-%.92)C+&)!K*,)I'$.&/);"()1+&)/'9&)

OP=Q/)DVWX);"()1+&)$%I&()%#?$./%"#)'#-)VHX);"()1+&)5&$'1%#E)7&(&)YAT@2Z)S)@T2R)JU')'#-)YRT2T)S)

62N)JU'>)(&/:&?1%I&$F2)C+&)?"((&/:"#-%#5)('1%"/)<&17&&#)1+&)17")OP=Q/);"()<"1+)9&'/.(&9&#1/)

D;(&&) /1(&//) ?"#-%1%"#) '#-) ;.$$) ?"9:(&//%"#E) 7&(&) N2R) ;"() 1+&) !K*,) '#-) A2@) ;"() /+&'()

9"-.$./2))

C'<$&) =) /+"7/) 1+&) (&/.$1/) "<1'%#) ;"() 1+&) -%;;&(&#1) :+'#1"9/) 1&/1&-2) C+&) I'$.&/)

?"((&/:"#-) 1") (&5%"#) ";) %#1&(&/1) ";) N8N)99
R
) :$'?&-) %#) 1+&) $%I&() %#?$./%"#) '/)7&$$) '/) %#) 1+&)

5&$'1%#)<$"?J>)/%9%$'() 1") 1+"/&)/+"7#)%#)4%5.(&)N) DVWX);"() 1+&) $%I&()'#-)VHX);"() 1+&)5&$'1%#E2)

C+&)('1%")<&17&&#)1+&)/+&'()9"-.$./)'#-)1+&)!K*,)'(&)'$/"):(&/&#1&-)%#)1+%/)1'<$&2)))

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

*%9%$'() 1") (&/.$1/) /+"7#) ;"() 1+&) :+'#1"9/>) 4%5.(&) B) /+"7/) 1+&) &I"$.1%"#) ";) /+&'()

9"-.$./) '#-) ?.9.$'1%I&) /1(&//) -.(%#5) 1+&) ?"9:(&//%"#) ;"() "#&) :'1%&#1) :(&/&#1%#5) ') $&/%"#2)

C+&);%(/1)("7)/+"7/)1+&)&?+"5(':+%?)%9'5&)D$&;1E>)/+&'()9"-.$./)D?&#1&(E)'#-)1+&)/1(&//[/+&'()

9"-.$./)(&$'1%"#/+%:)D(%5+1E);"()'#)'(&')7%1+%#)1+&)9'//)D<$.&E)'#-)"#&)%#) 1+&)+&'$1+F)1%//.&)

�	
� � � ��

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

3)

!

4(&-52)6+&)7%(/1)("8)9"((&/:"#-/)1")1+&);'$.&/)'1)')7(&&)/1(&//)/1'1&2)6+&)/&9"#-)'#-)1+%(-)("8/)

/+"8)/%<%$'()-'1')'1)1+&)=
(-
)'#-)>

1+
)9"<:(&//%"#)/1'?&/)4&@.%;'$&#1)'::("A%<'1&$B)1")C)'#-)DE)

F)-&7"(<'1%"#G)(&/:&91%;&$B52)H%?.(&)>IG)J&/%-&/) 1+&);'$.&/)7"()1+&)/1(&//)'#-)/+&'()<"-.$./)

/+"8/)1+&)$%#&'()(&?(&//%"#)./&-)1")9'$9.$'1&)1+&)/$":&)'#-)1+&(&7"(&)1+&)!K*,2))

H%?.(&)C)/+"8/)1+&)(&/.$1/)"7)1+&)!K*,)7"()"#&)+&'$1+B)/.JL&91)47%(/1)("85G)'):'1%&#1)

8%1+) ') 1.<"() 49'(9%#"<'G) <%--$&) ("85) '#-) ') :'1%&#1) 8%1+) ') J&#%?#) $&/%"#) 47%J("'-&#"<'G)

J"11"<) ("852) M'#&$/) 'G) -) '#-) ?) /+"8) 1+&) &9+"?(':+%9) %<'?&/) (&?%/1&(&-) -.(%#?) 1+&) 9$%#%9'$)

&A'<)7"()'$$)=)/.JL&91/2)6+&)<'//&/)'(&)&#9'/&-)%#)')(&-)J"A)4NNOONN5)'#-)+%?+$%?+1&-)8%1+)')

8+%1&) '(("82) ) M'#&$/P) JG) &) '#-) +) /+"8) 1+&) 9"((&/:"#-%#?) /+&'() &$'/1%9%1B) <':/G) 8+&(&) 1+&)

8+%1&)/@.'(&/)-&1&(<%#&)18")QRIP/)./&-)%#)1+&)'#'$B/%/)1")?&#&('1&)6'J$&)II)'#-)1")9'$9.$'1&)

1+&)<&'#)'#-)/1'#-'(-)-&;%'1%"#);'$.&/2)H"():'1%&#1/)1+'1):(&/&#1&-)8%1+)')$&/%"#)4S
#-
)'#-)=

(-
)

("8/5G)1+%/)8'/)%-&#1%7%&-)8%1+)TUVG)8+%$&)1+&)QRI)TWV)9"((&/:"#-&-)1")+&'$1+B)1%//.&2)I#)1+&)

+&'$1+B)/.JL&91/G)1+&)18")QRIP/)(&:(&/&#1&-)#"(<'$)1%//.&2)))))))

6'J$&)SG)/+"8/)1+&)(&/.$1/)7"()1+&)DD):'1%&#1/)1+'1)8&(&)1&/1&-)4=)+&'$1+BG)X)J&#%?#)'#-)

X)<'$%?#'#1)<'//&/52)I#) 1+%/) 1'J$&)8&):(&/&#1) 1+&)<&'#)'#-)/1'#-'(-)-&;%'1%"#)7"() 1+&)/+&'()

<"-.$./) '#-) 1+&)!K*,2) 6+&) ;'$.&/)8&(&) 1'Y&#) 7("<) 1+&)QRIP/) :(&/&#1&-) %#) H%?.(&) CG) "()

/%<%$'()"#&/2))

IZ2)[I*\]**IR!2)

6+&) :+'#1"<) (&/.$1/) /+"8&-) 1+&) 'J%$%1B) "7) 1+%/) 1&9+#%@.&) 1") %-&#1%7B)<'1&(%'$/)8%1+)

-%77&(&#1) #"#$%#&'() /+&'() :(":&(1%&/2) I#) H%?.(&) SJG) %1) %/) :"//%J$&) 1") "J/&(;&) +"8) 1+&) $%;&()

%#9$./%"#) %/) #"1) :(":&($B) -&$%#&'1&-) %#) 1+&) /1%77#&//) <':) '1) 7(&&) /1(&//2) 0B) 7"$$"8%#?) 1+&)

9+'#?&/)%#)1+&)/+&'()<"-.$./)-.&)1")1+&)-&7"(<'1%"#G)".()<&1+"-"$"?B)'$$"8/)./)1")(&9";&()

1+&)#"#$%#&'()/+&'()<"-.$./2)6+%/):'('<&1&()/+"8&-)1+&)'J%$%1B)1")(&/"$;&)%#9$./%"#/)%#)')#&8)

<&9+'#%9'$):(":&(1B)<':2)H.(1+&(<"(&G)1+&)('1%")J&18&&#)1+&)%#9$./%"#)'#-)1+&)?&$'1%#)4TU^WV5)

7"()1+&)#"#$%#&'():'('<&1&(/)8'/)/%?#%7%9'#1$B)+%?+&()1+'#)1+"/&)"7)1+&)/+&'()<"-.$./G)8%1+)')

<&'#) ('1%") "7) =2=) 7"() 1+&) !K*,) ;/2) D2D) 7"() 1+&) /+&'()<"-.$./2) _%;&#) 1+'1) /"<&) 1B:&/) "7)

9'#9&() :(&/&#1) 1+&) /'<&) &$'/1%9%1B) .#-&() 9"#-%1%"#/) "7) `&(") /1('%#) '#-) "#9&) -&7"(<&-) 1+&B)

J&9"<&)/%?#%7%9'#1$B) /1%77&() aDEbG) 1+&) %<:$&<&#1'1%"#)"7) /.9+)')<&1+"-"$"?B):(&/&#1&-)+&(&)

9".$-)+&$:)%#)1+&)-%'?#"/%/)"7)1+&/&)1B:&)"7)<'$%?#'#9%&/2)))

H%?.(&)XJG)&G)+G)&;%-&#9&/)1+&)/1%77#&//)9+'#?&/)"7)1+&)J%"$"?%9'$)1%//.&)8%1+)(&/:&91)1")

?&$'1%#) 8+%9+) %/) Y#"8#) 1") J&) @.'/%N:.(&$B) $%#&'() '1) 1+&/&) 9"#9&#1('1%"#/) aSXb2) I#) H%?2) XJG)

���� � �� ��

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

5+%6+)(&7(&/&#1/) 1+&)8&(")6"97(&//%"#)/1'1&:) %2&2);(&&)/1(&//:) %1) %/) %97"//%<$&) 1")-&$%#&'1&) 1+&)

$%=&()%#6$./%"#2)>.(1+&(9"(&:)1+&)(&$'1%"#/+%7)";)1+&)/+&'()9"-.$./)'#-)1+&)/1(&//)%/)&?'61$@)1+&)

/'9&);"()1+&)7"%#1)%#/%-&)1+&)%#6$./%"#)'#-)1+&)7"%#1)%#/%-&)1+&)A&$'1%#)B>%A2)C6D2)E;1&()+'$;)";)

1+&) 1"1'$) 6"97(&//%"#) BF) 6"97(&//%"#) /1&7/) 6"((&/7"#-%#A) 1") C)99D:) 1+&) %#6$./%"#) /1'(1/) 1")

<&6"9&)'77'(&#1)%#)1+&)/+&'()9"-.$./)9'7:)/%#6&)1+&)$%=&()/1%;;&#/)9"(&)1+'#)1+&)A&$'1%#2)G+%/)

%/)9"(&)&=%-&#1)%#)>%A2)C;:)5+&(&)1+&)/1(&//)'/)');.#61%"#)";)/+&'()9"-.$./)/+"5/)')-%;;&(&#1)

<&+'=%"()<&15&&#)1+&)15")9'1&(%'$/2)>%#'$$@:)%#)>%A2)C+:)1+&)%#6$./%"#)%/)6$&'($@)=%/%<$&)%#)1+&)

/.((".#-%#A) A&$'1%#) <$"6H) 5+%$&) >%A2) C%) /+"5/) 1+&) 9'(H&-) -%;;&(&#6&) %#) 1+&) /1(&//I/+&'()

9"-.$./)(&$'1%"#/+%72)J+%$&)1+&)%#6(&'/&)%#)/+&'()9"-.$./)";)1+&)A&$'1%#)5'/)'(".#-)KL)M)1+&)

%#6(&'/&)";)1+&)$%=&()5'/)";)3NL)M2)*.6+)(&/.$1/)'(&)%#)A""-)'66"(-'#6&)5%1+)7(&=%"./)5"(H)

-"#&)%#)A&$'1%#)'#-)!"#$%$&)$%=&()<@)./%#A)/.7&(/"#%6)/+&'()%9'A%#A)"()1('#/%&#1)&$'/1"A('7+@)

1&6+#%O.&/)P3Q:)RK:)RST2),"(&"=&(:)>%A.(&)L)/+"5/)')A""-)&?'97$&)";)1+&)+%A+)6"#1('/1)";)1+&)

!U*,)5+&(&)1+&)9&'#)='$.&)%#)1+&)$%=&()%#6$./%"#)%/)'(".#-)I34C)HV')6"97'(&-)1")IR4)HV')%#)

1+&)A&$'1%#2)W1)%/)'$/")%97"(1'#1)1")#"1&)1+&)A""-)-&$%9%1'1%"#)";)1+&)%#6$./%"#)5+&#)6"97'(%#A)

5%1+)1+&)09"-&)%9'A&)/+"5#)%#)>%A2)R<2))

G+&)(&/.$1/)/+"5#)%#)>%A.(&)S)-&9"#/1('1&)')=&(@)A""-)'A(&&9&#1)<&15&&#)1+&)!"#$%$&)

'#-)1+&)%'#$%$&#1&/1%#A2)!"1%6&)+"5)1+&)='$.&/);"()1+&)/1(&//)'6+%&=&-)'(&)=&(@)/%9%$'()1"5'(-/)

1+&)&#-)";)1+&)6"97(&//%"#)%#)<"1+)6'/&:)'(".#-)3L44)HV')%#)7+'#1"9/)'#-)'(".#-)3K44)HV')

%#)7'1%&#1/2),"(&"=&(:)1+&)$%#&'()(&$'1%"#/+%7)";)1+&)/1(&//)'#-)1+&)/+&'()9"-.$./)%/)=&(@)5&$$)

9'%#1'%#&-) %#) 1+&) %'# $%$&) &?7&(%9&#1/) -&/7%1&) 1+&) (&-.6&-) #.9<&() ";) 6"97(&//%"#) 6@6$&/2)

>.(1+&(9"(&:)'/)%1)5'/)&?7&61&-)1+&(&)5'/)'#)%#6(&'/&-)%#)1+&)/+&'()9"-.$./)5%1+)1+&)-&A(&&)

";)6"97(&//%"#2)G+%/)%/)1(.&);"()<"1+:)1+&)9'//)'#-)1+&)+&'$1+@)1%//.&)'/)%1)6'#)<&)'77(&6%'1&-)

<@)1+&)7"/%1%=&)/$"7&/)%#)7'#&$)W)B>%A2)SD2)X"5&=&(:)1+&)15")#"#$%#&'()/+&'()&$'/1%6)<&+'=%"(/)

'(&) /%A#%;%6'#1$@) -%;;&(&#1) 5+%6+) %/) &=%-&#1) 5+&#) 6"97'(%#A) 1+&) 15") /$"7&/2) G+&(&;"(&)

7("=%-%#A)')=&(@)A""-)6"#1('/1)5+&#)6'$6.$'1%#A)(2))

Y'$.&/) "<1'%#&-) ";) 1+&) !U*,) "#) 1+&) +&'$1+@) /.<Z&61/) 5&(&) 6$"/&) 1") 1+"/&) ";) 1+&)

+&'$1+@);(&/+)$%=&()1%//.&2)G+&)9&'#)='$.&)";)1+&)!U*,);"()1+&)K)/.<Z&61/);"()1+&)15")/&$&61&-)

[\W]/)5'/)IQC)HV':)5+%$&)1+&)9&'#);"()1+&)$%=&()5'/)I33C)HV'2)G+&)/1'#-'(-)-&=%'1%"#)%#)1+&)

<(&'/1)1%//.&)'#-)1+&);(&/+)&?6%/&)$%=&()5'/)1+&)/'9&:)KQ)HV'2)>%A.(&)N)B;%(/1)("5D)'$/")/+"5/)

1+&)+"9"A&#&%1@)";)+&'$1+@)<(&'/1)1%//.&:)/%#6&)<"1+)1+&)/+&'()9"-.$./)'#-)1+&)!U*,)5&(&)

;'%($@) +"9"A&#&"./) 5%1+) 6"99"#) ='$.&/) "<1'%#&-) ;"() 1+&) /+&'() 9"-.$./) PQ:) 3KT2) ) W#)

6"97'(%/"#:)9'7/)7(&/&#1&-)%#)>%A.(&)N);"()1+&)15")7'1%&#1/)1+'1)7(&/&#1&-)5%1+)$&/%"#/:)/+"5)

5&$$)-&;%#&-)9'//&/)%#)1+&)!U*,)%9'A&/:)5+%6+)'(&)=&(@)5&$$)6"((&$'1&-)5%1+)1+&).$1('/".#-)

Page 10 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

33)

!

%4'5&/)6(&/&#1&-)%#)1+&)/'4&)7%5.(&2)8#)1+%/)7%5.(&)%1)%/)%46"(1'#1)1")+%5+$%5+1)1+&)9'(%':%$%1;)"7)

1+&)!<*,)'(".#-)'#-)=%1+%#) $&/%"#/2)>+&)9'$.&/) '(".#-) 1+&) $&/%"#/) 1&#-/) 1"):&):(%5+1) (&-)

=+%$&) 1+&) %#1&(%"() %/)4"/1$;) :(%5+1) ;&$$"=) ?+%5+$;) #&5'1%9&@2) >+%/) 9'(%':%$%1;) %#) 1+&) !<*,)

A"#1(%:.1&/) 1")')9&(;)5""-)A"#1('/1)=%1+)(&/6&A1)1") 1+&)+&'$1+;)1%//.&)?/+"=#)%#)1+&)4'6/)'/)

:$'AB)"()-'(B)(&-@)'#-)5""-)-&$%4%1'1%"#)"7)1+&)4'//2))C&)+;6"1+&/%D&)1+'1)1+%/)+&1&("5&#&%1;)

%#)1+&)!<*,)A".$-):&)./&-)'/)')6'('4&1&()1")%-&#1%7;)/./6%A%"./)$&/%"#/2)*.A+)A"#A&61)4./1)

:&)A$&'($;)A"#7%(4&-):;)')7.(1+&()/1.-;)"#)'):%55&()6'1%&#1)6"6.$'1%"#2)

>+&) /.44'(;) "7) '$$) 1+&) /.:E&A1/) '#-) 6'1%&#1/) 6(&/&#1&-) %#) >':$&) F) /+"=/) /"4&)

%#1&(&/1%#5):&+'9%"(/2)G%(/1H)1+&)4&'#)9'$.&/)"7)/+&'()4"-.$./)7"()+&'$1+;)/.:E&A1/)?A"4:%#%#5)

IJK)'#-)ILK)D"#&/@)'#-)+&'$1+;)1%//.&)"7)1+&)6'1%&#1/)=%1+)4'$%5#'#1)'#-):&#%5#)4'//&/)?ILK@)

=&(&) #"1) 9&(;) -%77&(&#1H) =%1+) 9'$.&/) "7) 32M) BN'H) F2O) '#-) F2PH) (&/6&A1%9&$;2) *%4%$'($;H) 1+&)

!<*,)%#)1+&)/'4&)A'/&/)=&(&)'$/")'$%B&)=%1+)4&'#)9'$.&/)"7)QRP)BN')%#)1+&)+&'$1+;)/.:E&A1/)

?A"4:%#%#5) IJK) '#-) ILK) D"#&/@H) '#-) QMS) BN') '#-) Q3SR) BN') %#) 1+&) +&'$1+;) 1%//.&) "7) 1+&)

4'$%5#'#1) '#-) :&#%5#) 6'1%&#1/) ?TLK) D"#&/@H) (&/6&A1%9&$;2) U/) %1) ='/) &V6&A1&-) 1+&) /+&'()

&$'/1%A%1;)7"()1+&)4'$%5#'#1)4'//&/)/+"=&-)/$%5+1$;)+%5+&()9'$.&/)A"46'(&-)1")1+"/&)"7):&#%5#)

$&/%"#/H)=%1+)')4&'#)/+&'()&$'/1%A%1;)"7)W2R)BN')'#-)X2Y)BN'H)(&/6&A1%9&$;2)>+&)!<*,)"7)1+&/&)

$&/%"#/)/%5#%7%A'#1$;)-&9%'1&-)7("4)1+"/&)"7)1+&)+&'$1+;)1%//.&)6("9%-%#5)')9&(;)5""-)A"#1('/1)

%#) 1+&)%4'5&/)'/) %1)='/)/+"=#)%#)G%5.(&)Y2)>+&)4&'#)9'$.&)"7) 1+&)!<*,)7"() 1+&)4'$%5#'#1)

'#-):&#%5#)4'//&/)='/)QMSW)BN')'#-)QW3R)BN'H)(&/6&A1%9&$;2)Z9&#)1+".5+)1+%/)1=")9'$.&/)'(&)

(&$'1%9&$;) /%4%$'(H) =+&#) $""B%#5) A$"/&$;) '1) 1+&) !<*,) "7) 6'1%&#1/) WH) Y) '#-) MH) '$$)

7%:("'-&#"4'/H)1+&)4&'#)9'$.&/)7"()!)%/)QPFP)BN'2)81)%/)%#1&(&/1%#5)1")6"%#1)".1)1+'1)N'1%&#1)X)

6(&/&#1&-)=%1+)')6+;$$"-&/) 1.4"()=+%A+) %/) ') ('(&) 1;6&)"7):(&'/1)4'//)=+%A+)A'#)./.'$$;):&)

:&#%5#H)4'$%5#'#1)"():"(-&($%#&2)8#) 1+&)A'/&)"7)".()6'1%&#1H) 1+&):%"6/;)(&9&'$&-)1+'1) %1)='/)')

:&#%5#)4'//2)!&9&(1+&$&//H)-.&)1")1+&)+%/1"$"5;)"7)1+&)6+;$$"-&/)1.4"(/)?+%5+$;)A&$$.$'(%D&-@)

%1) +'/) :&&#) /+"=#) 1+'1) 1+&;) A'#) 6(&/&#1) =%1+) 4&A+'#%A'$) 6("6&(1%&/) /%4%$'() 1") A'#A&("./)

4'//&/)[FY\)=+%A+)A".$-)&V6$'%#)=+;)1+&)9'$.&/)7"()1+&)!<*,)'(&)/%4%$'()1")1+"/&)4'$%5#'#1)

5(".62)))U/)%1)='/)4&#1%"#&-):&7"(&)1+&)!<*,)/+"=&-)')5(&'1)9'(%':%$%1;)'(".#-)'#-)%#/%-&)

1+&) 4'//&/2) ]&#A&H) 1+&) /1'#-'(-) -&9%'1%"#/) ?/1-@) "7) 1+&) #"#$%#&'() 6'('4&1&() =&(&) 5(&'1$;)

+%5+&()%#)1+&)$&/%"#/)1+'#)%#)1+&)#"(4'$)1%//.&2))

^1+&()%#1&(&/1%#5)9'$.&/)6(&/&#1&-)%#)>':$&)FH)'(&)1+&)('1%"/)"7)1+&)!<*,)?!
J
_!
L
@2))8#)

+&'$1+;)1%//.&/)1+&)4&'#)('1%")"7)1+&)!<*,)7"()1+&)O)/.:E&A1/)='/)S2Y)'#-)%#)1+&)A'/&)"7)1+&)

4'$%5#'#1)$&/%"#/)1+&)('1%")"7)1+&)4&'#)='/)3S23)'#-)X2Y)%#)1+&)A'/&/)"7):&#%5#)4'//&/2)>+&)

+%5+&() 9'$.&/) %#) 1+&) 4'$%5#'#1) '#-) :&#%5#) A'/&/) /+"=/) 1+&) +&1&("5&#&%1;) "7) 1+&) #"#$%#&'()

Page 11 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

/+&'()5("5&(1%&/)"6)$&/%"#/2)*.7+)8'(%'9%$%1:)%#)1+&)!;*,)7".$-)9&)./&-)'/)')7"<5$&<&#1'(:)

5'('<&1&()6"()9(&'/1)7'#7&()-%'=#"/%/2)!&8&(1+&$&//>)?+%$&)1+&/&)(&/.$1/)'(&)8&(:)&#7".('=%#=)

') 7$%#%7'$) /1.-:) "#) ') 7"#1("$$&-) 7"+"(1) "6) 5'1%&#1/) %/) #&&-&-) %#) "(-&() 1") 7"#7$.-&) 1+&)

(&$'1%"#/+%5)9&1?&&#)!;*,)'#-)<'$%=#'#7:2))

@#) 1+&) 5(&/&#1) /1'=&>) 1+%/) 1&7+#%A.&) +'/) /"<&) -%/'-8'#1'=&/) /%#7&) %1) (&$%&/) "#) 1+&)

"5&('1"() 1")=&#&('1&) 1+&)7"<5(&//%"#2)B.((&#1$:>)'/) 1+&) /:/1&<)/?%17+&/) 6("<)7$%#%7'$)<"-&)

C/+&'()<"-.$./)%<'=%#=D)1")(&/&'(7+)<"-&)C.$1('6'/1)%<'=%#=)1")1('7E)1+&)7"<5(&//%"#/D>)1+&)

/E%$$)"6)1+&)('-%"$"=%/1)1")E&&5)')7"#/1'#1)-&6"(<'1%"#)'#-)1")<'E&)/.9/&A.&#1)7"<5(&//%"#/)

%/) "6) =(&'1) %<5"(1'#7&) 1") (&/.$1/2) F.(1+&() 1&7+#"$"=%7'$) -&8&$"5<&#1) 7".$-) '8"%-) 1+&/&)

5("9$&</)9:)=&#&('1%#=)%#)(&'$)1%<&>).$1('/".#-)%<'=&>)/+&'()<"-.$./)<'5)'#-)/1('%#)<'5/)%#)

1+&)/'<&)1%<&>)'$$"?%#=)1+&)"5&('1"()1")+'8&)$%8&)6&&-9'7E)1")6'7%$%1'1&)7"<5(&//%"#2))

G#"1+&()5"//%9$&)-('?9'7E)7".$-)9&) 1")/1'(1)'7A.%/%1%"#)?%1+)') 1(.&)6(&&)/1(&//2)H8&#)

1+".=+)')5(&I/1(&//)?".$-)9%'/&/)/+&'()&$'/1%7%1:)<'5/>)1+&"(&1%7'$$:>)1+%/)/+".$-)+'8&)$%11$&)1")

#") &66&71) "#) 1+&) !;*,)<'5/) /%#7&) %1) (&$%&/) "#) ') $%#&'() (&=(&//%"#) "6) /+&'() <"-.$./) '/) ')

6.#71%"#)"6)/1(&//)CHA2)JD2)0'(()&1)'$2)K4LM>)/+"?&-)1+'1)7"<5(&//%"#)%/)8&(:)%<5"(1'#1)%#)1+&)

?':) 1") '7A.%(&) /+&'() <"-.$./) <'5) %#) 9(&'/1>) 9.1) 1+&/&) 5(&I7"<5(&//%"#) %#) 1+&) 5(&/&#1&-)

1&7+#%A.&)/+".$-)"#$:)%#6$.&#7&)1+&)6%(/1)5"%#1)"6)1+&)$%#&'()(&=(&//%"#2)N+&(&6"(&)%1)%/).#$%E&$:)

1+'1)%1)?".$-)7+'#=&)1+&)/$"5&)./&-)%#)1+&)7'$7.$'1%"#)"6)1+&)#"#$%#&'()/+&'()<"-.$./)/%#7&)1+&)

$'?)="8&(#%#=)1+%/)(&$'1%"#/+%5)%/)$%#&'(2)

O"?&8&(>) 1")".()E#"?$&-=&) 1+%/) %/) 1+&)6%(/1) /1.-:) 1+'1)+'/)/.77&//6.$$:)<&'/.(&-) 1+&)

#"#$%#&'()/+&'()<"-.$./)!"#$!$%)%#)9(&'/1>)9"1+)%#)+&'$1+:)/.9P&71/)'#-)5'1%&#1/>)%#)')A.'/%I(&'$)

1%<&)6'/+%"#2))

Q2)BR!B;S*@R!2)

@#)1+%/)/1.-:>)1+&)'7"./1"&$'/1%7%1:)1+&"(:)%#)A.'/%I%#7"<5(&//%9$&)<&-%')?'/)'-'51&-)

"#) ') 7"<<&(7%'$) .$1('/".#-) -&8%7&) %#) "(-&() 1") <&'/.(&) 1+&) #"#$%#&'() &$'/1%7) 5'('<&1&() "6)

9(&'/1)1%//.&)!"#$!$%2)N+&)<&1+"-)%/)9'/&-)"#)')7"<9%#'1%"#)"6)1?")&$'/1"=('5+:)1&7+#%A.&/T)

/.5&(/"#%7)/+&'()%<'=%#=)=%8%#=)'77&//)1")/+&'()<"-.$./)<'5/)'#-)/1'1%7)&$'/1"=('5+:>)6("<)

?+%7+)1+&)/1(&//)6%&$-)%/)(&7"8&(2)N+&)5+'#1"</)7(&'1&-)6"()1+%/)/1.-:)?%1+)#"#$%#&'()5("5&(1%&/)

'$$"?&-)./)1")-&<"#/1('1&)1+&)'9%$%1:)"6)1+&)1&7+#%A.&)1")-&1&71)%#7$./%"#/)1+'1)?&(&)%#8%/%9$&)

1") 7"#8&#1%"#'$) /+&'() <"-.$./) %<'=%#=) 1&7+#%A.&/2) F.(1+&(<"(&>) 1+&) '55$%7'1%"#) !"# $!$%)

/+"?&-)'#) %<5("8&<&#1) %#)7"#1('/1)9&1?&&#)9(&'/1) $&/%"#/)'#-)+&'$1+:) 1%//.&)7"<5'(%#=) 1")

Page 12 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

/+&'() 5"-.$./) %5'6%#6) '$"#&2) 7+&) #&81) /1&9) %/) 1") %59(":&) 1+&) 1&;+#%<.&) 1") -&;(&'/&) 1+&)

';<.%/%1%"#)1%5&)'#-)"=1'%#)(&'$)1%5&)!>*,)5'9/)%#)"(-&()1");"#-.;1)')=%66&();$%#%;'$)/1.-?)

1")&/1'=$%/+)1+&)(&$'1%"#/+%9)=&1@&&#)5'$%6#'#;?)'#-)1+&)!>*,2))

AB!CD>EFG,E!7)

7+%/) @"(H) %/) /.99"(1&-) =?) >A0EI) DJKJ) L>'="('1"(?) "M) E8;&$$&#;&) @%1+%#) 1+&) K(&#;+)

N("6('5) OJ#:&/15&#1/) M"() 1+&) K.1.(&OP) .#-&() (&M&(&#;&/) A!QR3SR>A0IRTU) '#-) A!QR3SR

JFEIRSSS3RST)N*>V2)

QEKEQE!WE*)

X3Y) Z2)C9+%([)J2)W\/9&-&/[)]2)N"##&H'#1%[)^2)^'_-%[)'#-)I2)>%[)`E$'/1"6('9+?a)')<.'#1%1'1%:&)

5&1+"-)M"()%5'6%#6)1+&)&$'/1%;%1?)"M)=%"$"6%;'$)1%//.&/2[b)!"#$%&'()*+,%-.(-[):"$2)34[)

#"2)T[)992)333c4U[)A9(2)3dd32)

XTY) Z2)C9+%([)*2)B2)A$'5[)02)G'(('[)K2)B'$$&$[)E2)B"#"M'6".[)72)B("./H"9[)'#-)72)

e'(6+&/&[)`E$'/1"6('9+?a).$1('/"#%;)&/1%5'1%"#)'#-)%5'6%#6)"M)1+&)&$'/1%;)9("9&(1%&/)"M)

1%//.&/2[b)/$'0)*+(&#)*1203)*4(-)*5)[):"$2)T34[)#"2)4[)992)TS4c44[)Z'#2)3ddd2)

X4Y) B2)!%6+1%#6'$&[),2)*2)*""[)Q2)!%6+1%#6'$&[)'#-)G2)7('+&?[)`A;"./1%;)('-%'1%"#)M"(;&)

%59.$/&)%5'6%#6a)%#):%:")-&5"#/1('1%"#)"M);$%#%;'$)M&'/%=%$%1?2[b)!"#$%&'6(7*127)*8.'")[)

:"$2)Tf[)#"2)T[)992)TTgc4h[)K&=2)TSST2)

XUY) B2)!%6+1%#6'$&[)Q2)0&#1$&?[)'#-)G2)7('+&?[)`C=/&(:'1%"#/)"M)1%//.&)(&/9"#/&)1")';"./1%;)

('-%'1%"#)M"(;&a)"99"(1.#%1%&/)M"()%5'6%#62[b)!"#$%&'()*+,%-.(-[):"$2)TU[)#"2)4[)992)3Tdc

4f[)Z.$2)TSST2)

XhY) Z2)0&(;"MM[),2)7'#1&([)'#-),2)K%#H[)`*.9&(/"#%;)/+&'()%5'6%#6a)')#&@)1&;+#%<.&)M"()

/"M1)1%//.&)&$'/1%;%1?)5'99%#6[b)+444*9$%(&)*!"#$%&'()*:2$$'2"20#$)*:$2;)*<'(#$'"[):"$2)

h3[)#"2)U[)992)4dicUSd[)A9(2)TSSU2)

XiY) B2)!%6+1%#6'$&[)*2),;A$&':&?[)'#-)G2)7('+&?[)`*+&'(R@':&)6&#&('1%"#)./%#6)';"./1%;)

('-%'1%"#)M"(;&a)%#):%:")'#-)&8):%:")(&/.$1/2[b)!"#$%&'6(7*127)*8.'")[):"$2)Td[)#"2)3T[)

992)3g3hcT4[)F&;2)TSS42)

���� ��  ! �"

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

567) 82),.1+.9%$$'%:);2)<2)=">'/:)?2)<2)8"//>'#:)<2)@2)A(&&#$&'B:)C2),'#-.D':)'#-)82)=2)

E+>'#:)F,'G#&1%D)(&/"#'#D&)&$'/1"G('9+H)IH)-%(&D1)J%/.'$%K'1%"#)"B)9("9'G'1%#G)

'D"./1%D)/1('%#)L'J&/2:M)!"#$%"$:)J"$2)NOP:)#"2)QNRN:)992)3SQ4T6:)*&92)3PPQ2)

5S7) ,2)U'#1&(:)<2)0&(D"BB:)C2)C1+'#'/%".:)U2);&BB%&.V:)<2W=2)A&##%//"#:)A2),"#1'$-":),2)

,.$$&(:)C2)U'(-%J"#:)'#-),2)@%#X:)FY.'#1%1'1%J&)'//&//>&#1)"B)I(&'/1)$&/%"#)

J%/D"&$'/1%D%1HZ)%#%1%'$)D$%#%D'$)(&/.$1/)./%#G)/.9&(/"#%D)/+&'()%>'G%#G2:M)&'()*+,-%./

0$.1/2#,'1:)J"$2)R4:)#"2)P:)992)3R6RTSO:)*&92)N[[S2)

5P7) \2)C2)0&(G:);2)]2)^"/G("J&:)^2)<2);"(_:)@2)`2)\2)*D+aB&(:)\2)E2)*J&#//"#:)82)<2)

b""$&H:)82)]+$%#G&(:)E2)02),&#-&$/"#:)^2)0'$.W,'&/1(":),2)="D'1&$$%:)^2)U".('//&:)02)

^2)^'J'#'.G+:)c2)<.+'#:)C2)U2)*1'J("/:)C2)U'(-%J"#:)<2)A'H:)<2W?2)b&#(H:)'#-)^2)

^"+&#W0'D(%&:)F*+&'(WL'J&)&$'/1"G('9+H)%>9("J&/)1+&)/9&D%B%D%1H)"B)I(&'/1)d*Z)1+&)

0E3)>.$1%#'1%"#'$)/1.-H)"B)PRP)>'//&/2:M)3*.#,',45:)J"$2)NON:)#"2)N:)992)4RQT4P:)@&I2)

N[3N2)

53[7) E2)0'J.:)<2W=2)A&##%//"#:),2)^".'-&:)<2)0&(D"BB:)c2),'$$&1:),2)@%#X:)C2)0'-&$:)C2)

c'$$&1W?%D+'(-:)02)!'$9'/:),2)U'#1&(:)'#-)*2)?"$:)F!"#%#J'/%J&)%#)J%J")$%J&()B%I("/%/)

&J'$.'1%"#)./%#G)/.9&(/"#%D)/+&'()%>'G%#GZ)')D$%#%D'$)/1.-H)"#)33R)+&9'1%1%/)^)J%(./)

9'1%&#1/2:M)&'()*+,-%./0$.1/2#,'1:)J"$2)R6:)#"2)P:)992)3RO3T6R:)*&92)N[332)

5337) U2);&BB%&.V:)<2W=2)A&##%//"#:)=2)0"./e.&1:),2)^"(".G&:)*2)^"/D"#&':);2)C>(".#:)*2)

U(%9"#:)02)U&((%/:)c2),'$$&1:)?2)*"G#%:),2)U'#1&(:)'#-)*2)?"$:)Ff#J&/1%G'1%#G)$%J&()

/1%BB#&//)'#-)J%/D"/%1H)B"()B%I("/%/:)/1&'1"/%/)'#-)'D1%J%1H)/1'G%#G)./%#G)/+&'()L'J&)

&$'/1"G('9+H2:M)61/7$8*(,'1:)J"$2)ON:)#"2)N:)992)R36WRN4:)N[3Q2)

53N7) ,2)=2)?'$>&(%:),2)b2)\'#G:)<2)<2);'+$:)`2);2)@(%#X$&H:)'#-)`2)82)!%G+1%#G'$&:)

FY.'#1%BH%#G)+&9'1%D)/+&'()>"-.$./)%#)J%J")./%#G)'D"./1%D)('-%'1%"#)B"(D&2:M)

&'()*+,-%./0$.1/2#,'1:)J"$2)R4:)#"2)4:)992)Q4OTQS:)C9(2)N[[S2)

53R7) ;2)]2)^"/G("J&:)\2)C2)0&(G:)^2)<2);"(_:);2),2)*XHI':)<2W?2)b&#(H:)<2)A'H:)'#-)^2)

^"+&#W0'D(%&:)F*+&'()L'J&)&$'/1"G('9+H)B"()I(&'/1)>'//&/)%/)+%G+$H)(&9("-.D%I$&2:M)

9-)1/3*.#,'1:)J"$2)NN:)#"2)Q:)992)3[NRTRN:),'H)N[3N2)

5347) `%>),g:)^+"%)!:)g'#G)<b:)g"")g0:)?'(X)`*:)h@'$/&)9"/%1%J&)"()#&G'1%J&)(&/.$1/)"B)

/+&'(WL'J&)&$'/1"G('9+H)%#)-%BB&(&#1%'1%#G)I&#%G#)B(">)>'$%G#'#1)I(&'/1)>'//&/Z)

Page 14 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

'#'$5/%/)"6)7$%#%7'$)'#-).$1('/"#"8('9+%7)7+'('71&(%/1%7/2:;)!"#$%&$'()*+;))-"%<)

3=233>>?=@AB3A433B443B==;)@=3B2)

C34D) E2)F2)G("./H"9;)E2),2)I+&&$&(;)J2)G'$$&$;)02)*2)K'((';)'#-)E2)L'$$;)MN$'/1%7)O"-.$%)"6)

P(&'/1)'#-)9("/1'1&)1%//.&/).#-&()7"O9(&//%"#2;Q),*#-$.)/+%01$2(/2;)R"$2)@=;)#"2)B;)992)

@S=T>B;)U712)3VVA2)

C3SD) *2)K"&#&W&#;)X2YJ2)Z"(-;)[2)*%#H;)\2)N2)0'(P"#&;)X2)X%'#8;)E2)X2)L'$$;)'#-)F2)F2)UP&('%;)

M]%#&'()'#-)#"#$%#&'()&$'/1%7)O"-.$./)%O'8%#8<)'#)'99$%7'1%"#)1")P(&'/1)7'#7&()

-%'8#"/%/2;Q)0333%4-$/.+%56'+%01$2(/2;)R"$2)^3;)#"2)A;)992)3S@AT^>;)F.82)@=3@2)

C3>D) F2F2)UP&('%#;)!2L2)K"H+'$&;)*2)K"&#&W&#;)\2N2)0'(P"#&;)E2X2)L'$$;)F2,2)*"OO&(;)'#-)

X2)X%'#82):]%#&'()'#-)#"#$%#&'()&$'/1%7%15)%O'8%#8)"6)/"61)1%//.&)%#)R%R"<)-&O"#/1('1%"#)

"6)6&'/%P%$%15:)789.+%56'+%:()*+;)R"$2)4B;)#"2)4;)992)33V3Y3@=>;)@==V2)

C3AD) E2)X2)L'$$;)\2)0'(P"#&;)F2)F2)UP&('%;)X2)X%'#8;)X2YJ2)Z"(-;)*2)K"&#&W&#;)'#-)E2)K2)

J%/+&(2):_&7&#1)(&/.$1/)%#)#"#$%#&'()/1('%#)'#-)O"-.$./)%O'8%#8:;);<--+%56'+%01$2(/2%

&6=+;)R"$2)>;)#"2)B;)992)^3^T^@>;)@=332)

C3VD) X2Y]2)K&##%//"#;),2)_`#%&(;)*2)a'1+&$%#&;)a2)0'((%b(&;)X2)0&(7"66;),2)E'#1&(;)'#-),2)

J%#H;)MF7"./1"&$'/1%7%15)%#)/"61)/"$%-/<)'//&//O&#1)"6)1+&)#"#$%#&'()/+&'()O"-.$./)c%1+)

1+&)'7"./1%7)('-%'1%"#)6"(7&2;Q)>+%!")<.#+%?)"+%!1+;)R"$2)3@@;)#"2)S;)992)^@33TV;)Z&72)

@==>2)

C@=D) d2)X%'#8;)K2Yd2)]%;)]2Ye2)f%'#;)e2YZ2)L.;)Z2)]%.;)*2)]%'#8;)'#-)d2)a'";)

Ma+'('71&(%W'1%"#)"6)1+&)#"#$%#&'()&$'/1%7)9("9&(1%&/)"6)/"61)1%//.&/)./%#8)1+&)/.9&(/"#%7)

/+&'()%O'8%#8)g**hi)1&7+#%j.&<)h#R&(/&)O&1+"-;)&k)R%R")'#-)%#)R%R")&k9&(%O&#1/2;Q)

56'+%01$26%!/$*+;)R"$2)@=;)#"2)3;)992)V>T333;)J&P2)@=342)

C@3D) ,2)Z&/1('-&;)F2)K"(%&$5;)'#-)K2)*'77"O'#-%;)M*7'$'()&R"$.1%"#)&j.'1%"#/)6"()/+&'()

c'R&/)%#)%#7"O9(&//%P$&)/"$%-/<)')/%O9$&)-&(%R'1%"#)"6)1+&)[;)[G;)G[G)'#-)G\)

&j.'1%"#/;Q)7-)"+%&+%?)"+%!%5$#8+%789.+%3/2+%?"(+;)R"$2)BS>;)#"2)@3^3;)992)3A@^T3A^B;)

Z&72)@=3=2)

Page 15 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

5667) ,2)8&/1('-&9),2)82):%$;+(%/19)'#-):2)*';;"<'#-%9)=>+%(-?)'#-)@".(1+?"(-&();"#/1'#1/)

"@)%#;"<A(&//%B$&)/"@1)/"$%-/)'#-)1+&)';"./1"?&$'/1%;)&@@&;129C)!"#$%&'()"#*&%"#$+"9)D"$2)

36E9)#"2)F9)AA2)6EFGH4I9),'J)6K3K2)

56I7) L2)M'1"((&?N//'9)O2?M2):&##%//"#9)P2)8&)0("//&/9)'#-),2)>'#1&(9)=Q.'#1%1'1%D&)%<'R%#R)

"@)#"#$%#&'()/+&'()<"-.$./)BJ);"<B%#%#R)/1'1%;)&$'/1"R('A+J)'#-)/+&'()S'D&)

&$'/1"R('A+J29C),---#./01("#23)/0(&1"#45//&535%)/"#4/56"#7&1)/&39)D"$2)FG9)#"2)T9)AA2)

UIIHG9)VA(2)6K362)

56T7) ,2P2)W&(#X#-&Y?*X#;+&Y9)*2)0'(B%&(9)O2)Z+%1&+&'-9):2)0['$$&9)V2),%;+&$9)L2)M'1"((&?

N//'9)\2)]&J9)M2)W".'//%&(9)V2)\$'A&("#9)M2)0(.$$[9)P2):%('(-9)!2)*&(D'#19)>2)]%"?W(%"9)

L2),'(%&9)*2)M&/%&.(9)\2)L".//&19)O2M2):&##%//"#9),2)>'#1&(9)\2),[#'R&(9)*2)W(&9)*2)

]"B%#&9)'#-)P2)W'(R&9)=,&;+'#%;'$)%#-.;1%"#)"@)1+&)1.<"("R&#%;)B&1'?;'1&#%#)A'1+S'J)

BJ)1.<".()R("S1+)A(&//.(&29C80)'/59)%#)A(&//)6K3F2)

56F7) ,2)W2)L'<%$1"#9)^2)V2)_$%#/`%%9)'#-)P2)V2)a'B"$"1/`'J'9)=*&A'('1%"#)"@);"<A(&//%B%$%1J)

'#-)/+&'()-&@"(<'1%"#)%#)1+&)&$'/1%;)&#&(RJ)-&#/%1J)bMc9C)!"#$%&'()"#*&%"#$+"9)D"$2)3349)

#"2)39)A2)T39)O.$2)6KKT2)

5647) *2)\'1+&$%#&9)O2)M2):&##%//"#9)'#-),2)W%#`9)=,&'/.(&<&#1)"@)&$'/1%;)#"#$%#&'(%1J)"@)

/"@1)/"$%-)S%1+)1('#/%&#1)&$'/1"R('A+J29C)!"#$%&'()"#*&%"#$+"9)D"$2)33T9)#"2)4)d1)39)AA2)

IKUEHG39)8&;2)6KKI2)

56E7) M2?O2)M%9)L2)a&#R9)02)N.9)02?,2)M."9)e2?^2)e%'"9)Z2?O2)a+"#R9)e2?02)a+'"9)a2?a2)a+'"9)

L2?^2)^'#R9)'#-)L2)a+%9)=f$1('/"#%;)&$'/1"R('A+J)@&'1.(&/)"@)A+J$$"-&/)1.<"(/)"@)1+&)

B(&'/1g)');$%#%;'$)(&/&'(;+29C)9:&*#;159)D"$2)G9)#"2)39)A2)&UF6FE9)O'#2)6K3T2))

56U7) 0'(() ]:9) a+'#R) a9) hP@@&;1/) "@) A(&;"<A(&//%"#) "#) &$'/1%;%1J) %<'R%#R) "@) 1+&) B(&'/1g)

-&D&$"A<&#1) "@) ') ;$%#%;'$$J) ./&@.$) /&<%i.'#1%1'1%D&) <&1+"-) "@) A(&;"<A(&//%"#)

'//&//<&#12h)!"#23)/0(&'1<#=5<"9)D"$2)I39)6K36jI3b4cgUGF?GK6)

)

) )

Page 16 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

56789:);<=>6?!*)

5%@.(&)3)A)'B)8$1('/".#-)C("D&)"(%&#1'1%"#)E"()1+&)'F"./1"&$'/1%F%1G)&HC&(%I&#1/)%#)C+'#1"I/2)

>+&)C'(1%F$&)-%/C$'F&I&#1)'(&)C"$'(%J&-)%#)1+&).)-%(&F1%"#)K+%$&)1+&)/+&'()K'L&)C("C'@'1&/)%#)

1+&) M) -%(&F1%"#2) 0B) 8$1('/"#%F) C("D&) K%1+) '#) '--&-) C$'1&) %#) "(-&() 1") E'F%$%1'1&) .#%'H%'$)

F"IC(&//%"#2)

5%@.(&) N)A) !"#$%#&'() C+'#1"I) I'-&) ./%#@) ') D$"FM) "E) @&$'1%#) '#-) '@'() K%1+) C"(M) $%L&()

%#F$./%"#/)I'1F+%#@)1+&)&$'/1%F%1G)"E)1+&)'@'(O@&$'1%#)D$"FM2)

5%@.(&) P)A) 5$"K) -%'@('I) -&C%F1%#@) 1+&) 1&/1%#@) C("1"F"$) E"() 1+&) F'$F.$'1%"#) "E) 1+&) #"#$%#&'()

/+&'()I"-.$./)Q<B2)

5%@.(&)R)A)9&/.$1/)"D1'%#)%#)')#"#$%#&'()C+'#1"I2)'S-S@B)/+"K)1+&)0I"-&)%I'@&/)'1)P)-%EE&(&#1)

$&L&$/) "E) F"IC(&//%"#S) J&("S) +'$E) '#-) E.$$) F"IC(&//%"#S) (&/C&F1%L&$G2) DS&S+B) /+"K) 1+&)

F"((&/C"#-%#@) /+&'() I"-.$./) %I'@&/2) FSES%B) /+"K) 1+&) C("@(&//%L&) (&$'1%"#/+%C) D&1K&&#) 1+&)

/1(&//)'#-)1+&)/+&'()I"-.$./)E"()1K")C"%#1/)%#)1+&)C+'#1"I)Q1+&)D$.&)"#&)%#)1+&)$%L&()/'IC$&)

'#-)1+&)(&-)"#&)"#)1+&)@&$'1%#)D$"FMB2)

5%@.(&) T)A) !"#$%#&'() /+&'()I"-.$./)<) "E) ') $%L&(O@&$'1%#) C+'#1"I2) 'B)0I"-&) '#-) 1+&) /+&'()

I"-.$./)I'C)'1)E(&&)/1(&//)/.C&(%IC"/&-2)DB)>+&)F"((&/C"#-%#@)!U*,)I'C2)>+&)9?6V/S)WXY)

'#-)WZY)(&C(&/&#1)')(&@%"#)%#)1+&)$%L&()%#F$./%"#)'#-)%#)1+&)D$"FM)"E)@&$'1%#S)(&/C&F1%L&$G2)>+%/)

I'C)K'/)(&F"L&(&-)'E1&()N[\)"E)F"IC(&//%"#2)]'$.&/)E"()-%EE&(&#1)C+'#1"I/)'(&)/.II'(%J&-)

%#)1'D$&)32)

5%@.(&)^)A)9&/.$1/)"D1'%#)E"()')C'1%&#1)K%1+)')D(&'/1)$&/%"#2)'S-S@B)/+"K)1+&)0I"-&)%I'@&/)'1)P)

-%EE&(&#1)$&L&$/)"E)F"IC(&//%"#S)J&("S)+'$E)'#-)E.$$)F"IC(&//%"#S)(&/C&F1%L&$G2)DS&S+B)/+"K)1+&)

F"((&/C"#-%#@) /+&'() I"-.$./) %I'@&/2) FSES%B) /+"K) 1+&) C("@(&//%L&) (&$'1%"#/+%C) D&1K&&#) 1+&)

/1(&//) '#-) 1+&) /+&'()I"-.$./) E"()'#)'(&')K%1+%#) 1+&)I'//) QD$.&B) '#-) '#) '(&') %#) 1+&)+&'$1+G)

1%//.&)Q(&-B2)

5%@.(&)4)A)9&/.$1/)"E)1+&)!U*,)"#)P)C'1%&#1/S)')+&'$1+G)L"$.#1&&(S)')C'1%&#1/)C(&/&#1%#@)K%1+)')

1.I"()'#-)')C'1%&#1)K%1+)')D&#%@#)$&/%"#2)>+&)$&E1)F"$.I#)/+"K/)1+&).$1('/".#-)%I'@&/)K+&(&)

1+&) I'//) '(&) &#F$"/&-) %#) (&-) /_.'(&/2) >+&) F&#1&() '#-) 1+&) (%@+1) F"$.I#/) /+"K) 1+&)

F"((&/C"#-%#@)%I'@&/)E"()1+&)/+&'()'#-)1+&)#"#$%#&'()/+&'()I"-.$./S)(&/C&F1%L&$G2)>+&)-"11&()

/_.'(&/)'(&)1+&)9?6V/)./&-)%#)1+&)I&'#)'#-)/1'#-'(-)-&L%'1%"#)L'$.&/2)

! !

#$%& '( )* +,

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

56078)96:5;<!*)

5'=$&);>)?'$.&/)@"()1+&)!7*,)A6B)C:'D)'#-)1+&)/+&'()E"-.$./)'1)F&(")G"EH(&//%"#)AIJB)C:'D)

%#) 1+&) #"#$%#&'() H+'#1"E/2) 5+&) ('1%"/) @"() 1+&) /+&'() =&1K&&#) 1+&) %#G$./%"#) A$%L&(D) '#-) 1+&)

M&$'1%#)'(&)'$/")H(&/&#1&-)

5'=$&);;>)N&/.$1/)"@)1+&)/+&'()E"-.$./)'1)@(&&)/1(&//)'#-)#"#$%#&'()/+&'()E"-.$./)@"()+&'$1+O)

/.=P&G1/)'#-)H'1%&#1/)(&G(.%1&-2)

! !

-./0 12 34 56

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

5'6$&)78)0&(#'$)&1)'$2)

)

! !

789: ;< => ?@

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

5'6$&)778)0&(#'$)&1)'$2)

)

! !

Page 20 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

!

5%6.(&)47)0&(#'$)&1)'$2)

) )

ABCD EF GH IJ

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

33)

!

)

4%5.(&)36)0&(#'$)&1)'$2)

)

) )

KLMN OO QR ST

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

)

5%6.(&)47)0&(#'$)&1)'$2)

)

Page 23 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

)

5%6.(&)47)0&(#'$)&1)'$2)

UVWX YZ [\ ]Z

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

)

5%6.(&)47)0&(#'$)&1)'$2)

^_`a bc de fg

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

)

5%6.(&)47)0&(#'$)&1)'$2)

)

hijk lm no pq

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!"#$%#&'()*+&'(),"-.$./) ) 0&(#'$)&1)'$2)

34)

!

)

5%6.(&)47)0&(#'$)&1)'$2)

)

rstu vw xy z{

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!!

!

!

!

!

|}~� �� �� ��

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!!

!

!

!

!

���� �� �� ��

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!!

!

!

!

!

���� �� �� ��

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!!

!

!

!

!

Page 31 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!!

!

!

!

!

���� �� �  �¡

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!!

!

!

!

!

Page 33 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For R
eview

 O
nly

!!

!

!

!

!

Page 34 of 34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



!"#$%"&&

&
!"#$%&'()*%+,-".-&"'/0-/*&"./"&-,1"-'".-"$%"*23(1&-"%/"'*%,'-0-1'"4"

"

"

'()*+,-.)/+("5"672$%&'()*%3+,-"&+-%*"8%9-":#;<="-&'"/1-"'->+1,?/-"*2>-1'-".72>+()*%3+,-"?/,"

29%$/-"?/%1','%',9-0-1'"$%"./*-'2".-&"',&&/&"-'"3-*0-'".7%02$,(*-*"$%">%*%>'2*,&%',(1".-&"$2&,(1&"

0%00%,*-&@"A(00-"'(/'-"1(/9-$$-"'->+1,?/-".7,0%)-*,-B"$7#;<"12>-&&,'-"/1-"9%$,.%',(1"

3*2>$,1,?/-"3(/*".2C,1,*"$-&">(1.,',(1&".7/',$,&%',(1&"-'"2'%D$,*"$-&"$,0,'-&".-&">+%03&"

.7%33$,>%',(1&".%1&"$-&?/-$$-&"$%"'->+1,?/-"3(/**%"E'*-">(1&,.2*2-">(00-"9%$,.-@"""

%0)1*/234&2)&51)6+,24&7"F%1&"/1-"3*-0,G*-"3%*',-"-CC->'/2-"%/"$%D(*%'(,*-".-"*->+-*>+-"-1"

H0%)-*,-"1(/&"%9(1&"2'/.,2"$-&"2$20-1'&"+,&'($(),?/-&"&(/&"'-1.%1'"$7,0%)-".7#;<"&/*"/1"

0(.G$-".-">%1>-*"./"&-,1",03$%1'2">+-I"$%"&(/*,&B"%/">(/*&".-"&%">*(,&&%1>-"3/,&"&(/&"'*%,'-0-1'@"

F%1&"/1-".-/J,G0-"3%*',-B"1(/&"%9(1&"2'/.,2">+-I".-&"3%',-1'-&"$-"*K$-".-"$%">(03*-&&,(1"

0%1/-$$-"-1"#;<"3(/*"$%">%*%>'2*,&%',(1".-&"$2&,(1&"0%00%,*-&@"F%1&"/1-".-*1,G*-"3%*',-B"

-CC->'/2-"-1">($$%D(*%',(1"%9->"/1-"2?/,3-".-"$7H1&','/'"6%1)-9,1"L1.-&"-'"H0%)-&B"1(/&"%9(1&"

2'/.,2"$%"C%,&%D,$,'2".7/1"1(/9-%/"3%*%0G'*-B"$-"0(./$-".-">,&%,$$-0-1'"1(1"$,12%,*-"3(/*"

$7%1%$M&-".-&"$2&,(1&"0%00%,*-&@"

!14-3)0)4&5"N/"$%D(*%'(,*-B"1(/&"%9(1&"2'%D$,".-&">(**2$%',(1&"-1'*-"$%"./*-'2"0-&/*2-"-1"

2$%&'()*%3+,-"-'"$-&">%*%>'2*,&',?/-&"+,&'($(),?/-&".-&"'/0-/*&B"M">(03*,&"&(/&"'*%,'-0-1'@"O(/&"

%9(1&"0(1'*2"?/-"$%"C,D*(&-"2'%,'"%&&(>,2-"P"/1-"./*-'2"2$-92-"-'"$%"12>*(&-"P"/1-"./*-'2"

0(,1.*-@"O('*-"2'/.-">$,1,?/-"%"0(1'*2"?/7/1-">(03*-&&,(1"0%1/-$$-"0,1,0%$-"2'%,'"12>-&&%,*-"

3(/*"(D'-1,*".-"D(11-&"3-*C(*0%1>-&".-"$7#;<"-'"?/7/1-"3*-&&,(1"'*(3"2$-92-".-9%,'"E'*-"29,'2-@"

#1C,1"1(/&"%9(1&"0(1'*2"$%"C%,&%D,$,'2"-1",0%)-*,-"0%00%,*-".7/1"1(/9-%/"3%*%0G'*-"

?/%1','%',C"(D'-1/"-1"2$%&'()*%3+,-"&+-%*"8%9-"5"$-"0(./$-".-">,&%,$$-0-1'"1(1"$,12%,*-@"

8+(.3-4/+("5"N"3%*',*".-"'*%9%,$".-"'+G&-B"/1-"0-,$$-/*-">(03*2+-1&,(1".-"$%"3%*'".-&"2$20-1'&"

D,($(),?/-&"-'"'->+1,?/-&"-1"#;<"./"&-,1"-&'"3(&&,D$-"-'".-&"*->(00%1.%',(1&"3(/*"$7/',$,&%',(1"

>$,1,?/-"3-/9-1'"E'*-"C(*0/$2-&@"O(&"(D&-*9%',(1&">$,1,?/-&"(1'"-1'*%,12"$%"0,&-"%/"3(,1'".7/1"

1(/9-%/"3%*%0G'*-".,%)1(&',?/-"?/%1','%',C"5"$-"0(./$-".-">,&%,$$-0-1'"1(1"$,12%,*-@""


