
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/355187525

Investigation of the long-term adhesion and barrier properties of a PDMS-
Parylene stack with PECVD ceramic interlayers for the conformal
encapsulation of neural implants

Conference Paper · September 2021
DOI: 10.23919/EMPC53418.2021.9584961

CITATIONS

0
READS

211

10 authors, including:

Some of the authors of this publication are also working on these related projects:

Education in Electrical Engineering and Biomedical Engineering View project

Word association networks View project

Nasim Bakhshaee
Delft University of Technology

3 PUBLICATIONS   1 CITATION   

SEE PROFILE

Ursa Tiringer
Jožef Stefan Institute

13 PUBLICATIONS   141 CITATIONS   

SEE PROFILE

Domonkos Horváth
Hungarian Academy of Sciences

13 PUBLICATIONS   149 CITATIONS   

SEE PROFILE

Tibor Nánási
Hungarian Academy of Sciences

49 PUBLICATIONS   333 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Vasiliki Giagka on 21 October 2021.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/355187525_Investigation_of_the_long-term_adhesion_and_barrier_properties_of_a_PDMS-Parylene_stack_with_PECVD_ceramic_interlayers_for_the_conformal_encapsulation_of_neural_implants?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/355187525_Investigation_of_the_long-term_adhesion_and_barrier_properties_of_a_PDMS-Parylene_stack_with_PECVD_ceramic_interlayers_for_the_conformal_encapsulation_of_neural_implants?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Education-in-Electrical-Engineering-and-Biomedical-Engineering?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Word-association-networks?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nasim-Bakhshaee?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nasim-Bakhshaee?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Delft_University_of_Technology?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nasim-Bakhshaee?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ursa-Tiringer?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ursa-Tiringer?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Joef_Stefan_Institute?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ursa-Tiringer?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Domonkos-Horvath?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Domonkos-Horvath?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Hungarian-Academy-of-Sciences?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Domonkos-Horvath?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tibor-Nanasi-2?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tibor-Nanasi-2?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Hungarian-Academy-of-Sciences?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tibor-Nanasi-2?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Vasiliki-Giagka?enrichId=rgreq-ba37f490d959731558ed73c38c0483ef-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE4NzUyNTtBUzoxMDgxMzE2ODcxMjc0NDk4QDE2MzQ4MTc0NDA4Njc%3D&el=1_x_10&_esc=publicationCoverPdf


!"#$%&'()&'*"+*,+&-$+.*"(/&$01+)2-$%'*"+)"2+3)00'$0+
40*4$0&'$%+*,+)+5678/5)09.$"$+%&):;+<'&-+5=>?6+

:$0)1':+'"&$0.)9$0%+,*0+&-$+:*",*01).+$":)4%@.)&'*"+*,+
"$@0).+'14.)"&%+

!
!"#$%&'"()#)"**&'"+",-./!0&1-2"3/&4*((*,!"#0&53*&6738($0&9,#"&:$,$2;*,%0&<*=%"2&:")*,$%0&4-%-2(-#&6-,>"?)&0&

:$+-,&!"2"#$&0&@#?>"2&93+*,?&0&A-.?*,&B*,/$C2!"'0&"2/&D"#$3$($&E$";("!"$!
!!"#$%&'(#)'!*+!,-.&*#/#.'&*)-.01!2%.3/'4!*+!5/#.'&-.%/!5)6-)##&-)61!,%'7#(%'-.0!%)8!9*($3'#&!:.-#).#1!"#/+'!;)-<#&0-'4!*+!

=#.7)*/*641!"#/+'1!=7#!>#'7#&/%)80!
"!=#.7)*/*6-#0!+*&!?-*#/#.'&*)-.0!@&*3$1!"#$%&'(#)'!*+!:40'#(!A)'#6&%'-*)!%)8!A)'#&.*))#.'-*)!=#.7)*/*6-#01!2&%3)7*+#&!!!

A)0'-'3'#!+*&!B#/-%C-/-'4!%)8!,-.&*D-)'#6&%'-*)!AE,1!?#&/-)1!@#&(%)4!
"!"#$%&'(#)'!*+!,%'#&-%/0!:.-#).#!%)8!5)6-)##&-)61!2%.3/'4!*+!,#.7%)-.%/1!,%&-'-(#!F!,%'#&-%/0!5)6-)##&-)6!GH(5I1!"#/+'!

;)-<#&0-'4!*+!=#.7)*/*641!"#/+'1!=7#!>#'7#&/%)80!!
!!A)0'-'3'#!*+!9*6)-'-<#!>#3&*0.-#).#!%)8!J04.7*/*641!B#0#%&.7!.#)'#&!+*&!>%'3&%/!:.-#).#1!?38%$#0'1!K3)6%&4!

"J7-/-$0!B#0#%&.71!5-)87*<#)1!=7#!>#'7#&/%)80!
#5&%0(30!;)-<#&0-'4!,#8-.%/!9#)'#&!G5&%0(30!,9I1!B*''#&8%(1!=7#!>#'7#&/%)80!

)LC%M707%##N'38#/+'L)/!!BL"#MM#&N'38#/+'L)/!!O/#LK*#/.MN-P(L+&%3)7*+#&L8#!!;L=-&-)6#&DQN'38#/+'L)/!!JL=%7#&-N'38#/+'L)/!!
K*&<%'7L8*(*)M*0N''ML('%L73!!)%)%0-'-C*&N6(%-/L.*(!!3/C#&'L-0'<%)N''ML73!!RLSL:#&8-T)N'38#/+'L)/!!

<%0-/-M-L6-%6M%N-P(L+&%3)7*+#&L8#!
!

!

"#$%&'(%")*! %+,$!-'-.&/!0.! ,*1.$%,2'%.! %+.! 34*25%.&6!'7+.$,4*!
$%&.*2%+! '*7! #'&&,.&! -&4-.&%8! 49! 4:&! &.(.*%38! -&4-4$.7!
.*('-$:3'%,4*!$%'(;!%+'%!,*(3:7.$!<=>?5<'&83.*.!@!'*7!<A@B=!
,*%.&3'8.&$!C?,D!!'*7!?,@E!94&!'7+.$,4*!,6-&41.6.*%F!
G4! .1'3:'%.! %+.! '7+.$,4*! $%&.*2%+! 49! 4:&! -&4-4$.7! $%'(;/! %+.!
$'6-3.!-&.-'&'%,4*!(4*$,$%.7!,*!7.-4$,%,*2!'--&4H,6'%.38!IJ!*6!
49!?,@!'*7!IJ!*6!49!?,D!!4*!+'39!0'9.&$/!-&.1,4:$38!(4'%.7!0,%+!
<'&83.*.!@F!K.H%/!JL!M6!<=>?!0'$!$-,*5(4'%.7!4*!%4-F!N,*'338/!
%+.!$'6-3.$!0.&.!7.%'(+.7!9&46!%+.!?,!0'9.&!'*7!$4';.7!,*!'!<O?!
$43:%,4*!'%!PQ!°@!%4!'((.3.&'%.!%+.!'2,*2!-&4(.$$F!G04!$'6-3.$!0.&.!
'3$4!,6-3'*%.7/!$:#(:%'*.4:$38/!4*!%+.!3.9%!'*7!&,2+%!$:#$('-:3'&!
&.2,4*$!49!'!&'%F!G+.!4-%,('3!,*$-.(%,4*!'*7!-..3!%.$%$!-.&94&6.7!
'9%.&!%04!64*%+$!(4*9,&6.7!4:&!-&.3,6,*'&8!9,*7,*2$!'*7!$+40.7!
'! $,2*,9,('*%! ,6-&41.6.*%! 49! %+.! '7+.$,4*! ,*! 4:&! -&4-4$.7!
.*('-$:3'%,4*!$%'(;!(46-'&.7!%4!%+.!('$.!49!<=>?!4*!<'&83.*.!@!
'34*.F! )*! '77,%,4*/! %+.! R5&'8! -+4%4.3.(%&4*! $-.(%&4$(4-8! CR<?E!
'*'38$,$! '%! %+.! ,*%.&9'(.! #.%0..*! ?,@! '*7! <'&83.*.! @! $+40.7!
7,99.&.*%! -.';$! 94&! %+.! ,*%.&9'(.! (46-'&.7! %4! %+.! &.9.&.*(.!
$-.(%&'/!0+,(+!(4:37!#.!'*!,*7,('%,4*!49!'!(+.6,('3!#4*7F!N,*'338/!
0'%.&!1'-4&!%&'*$6,$$,4*!&'%.!CSBGTE!%.$%$!0.&.!-.&94&6.7!%4!
,*1.$%,2'%.! %+.! #'&&,.&! -&4-.&%8! 49! 4:&! -&4-4$.7! .*('-$:3'%,4*!
$%'(;!'2',*$%!0'%.&!1'-4&!%&'*$6,$$,4*F!G+.!&.$:3%$!7.64*$%&'%.7!
%+'%! %+.! -&4-4$.7! $%'(;! '(%$! '$! '! $,2*,9,('*%38! C%04! 4&7.&$! 49!
6'2*,%:7.E! +,2+.&! #'&&,.&! '2',*$%! 64,$%:&.! (46-'&.7! %4! 4*38!
<'&83.*.!@!'*7!<=>?!.*('-$:3'%,4*!3'8.&$F!!
G+.! -&4-4$.7! 6.%+47! 8,.37$! '! 9:338! %&'*$-'&.*%! .*('-$:3'%,4*!
$%'(;!41.&!'!#&4'7!0'1.3.*2%+!$-.(%&:6!%+'%!('*!#.!:$.7!94&!%+.!

(4*94&6'3!.*('-$:3'%,4*!49!93.H,#3.!7.1,(.$!'*7!%+:$/!6';,*2!%+.6!
(46-'%,#3.! 0,%+! %.(+*,U:.$! $:(+! '$! 4-%,('3! ,6'2,*2! '*7!
4-%42.*.%,($F!

!"#$%&'()*%+,%&-./0 "+1.2(3/.45%+60 789:60 7.&#/"+"0 *60
.';"(5%+60-%5(43&"0<.&&5"&60.11"/"&.4"'0(%.=04"(40

AL! !A"#$%&'(#)%"!!
2&*(! %//! C-*.*($%'-C/#! $*/4(#&01! J%&4/#)# G$*/4D$%&%D

U4/4/#)#! GJJVII!9! -0! .*)0-8#&#8! '*! C#! %! 6**8! .%)8-8%'#! +*&!
-)03/%'-)6!7-67D8#)0-'4!.*)83.'-<#!'&%.M0!-)!(%)4!-($/%)'%C/#!
(#8-.%/!8#<-.#0!83#!'*!-'0!-*)-.!C%&&-#&!$&*$#&'4!%)8!'7#!+%.'!'7%'!
-'! .%)! C#! .*)+*&(%//4! 8#$*0-'#8! 30-)6! .7#(-.%/! <%$*&!
8#$*0-'-*)!G9W"I!$&*.#00#0!XQDHYL!=7#!0'-++)#00!*+!J%&4/#)#!9!
GZHL[@J%I!-0!*+'#)!C#)#+-.-%/!'*!$&*'#.'!'7-)D+-/(!(#'%/!'&%.M0!
+&*(! '7#! /*)6-'38-)%/! 0'&#00! %)8! 0'&%-)! %$$/-#8! 83&-)6!
-($/%)'%'-*)L! K*\#<#&1! &#.#)'! &#0#%&.7! 07*\#8! 8%(%6#! -)!
J%&4/#)#! 9! -'0#/+1! 83#! '*! !"# $!$%! #U$*03&#! X]D^YL! S/0*1!
8#6&%8%'-*)! *+! '7#! J%&4/#)#! #).%$03/%'-*)! /%4#&! -'0#/+! \%0!
&#$*&'#8! .%30#8! C4! *U-8%'-*)! %)8! .7/*&-)#! %C0'&%.'-*)! *+!
J%&4/#)#! 9! 03&+%.#! %+'#&! %)! !"# $!$%! #U$#&-(#)'! X_YL!
J*/48-(#'74/0-/*U%)#! GJ",:I1! *)! '7#! *'7#&! 7%)81! 8*#0! )*'!
$&*<-8#!'7#!&#`3-&#8!(#.7%)-.%/!0'%C-/-'4!+*&!'7#!'7-)!+-/(!(#'%/!
'&%.M0!C3'!.&#%'#0!%!(*&#!)%'3&%/!-)'#&+%.#!'*!'7#!'-003#!83#!'*!
-'0!0*+'#&!)%'3&#L!=7#&#+*&#1!'7#!.*(C-)%'-*)!*+!J%&4/#)#!9!%)8!
J",:! -0! %8<%)'%6#*30! '*! %.7-#<#! '7#! &#`3-&#8! +/#U-C-/-'41!



&#83.#!'-003#!8%(%6#1!$&*'#.'!'7-)D+-/(!'&%.M0!%6%-)0'!C&#%M%6#1!
%)8!$&#<#)'!8#6&%8%'-*)!*+!'7#!J%&4/#)#!9!!"#$!$%L!K*\#<#&1!'*!
#)03&#! /*)6D'#&(! 0'%C-/-'4! *+! '7#! -($/%)'%C/#! 8#<-.#0! 83&-)6!
.7&*)-.! !"# $!$%# #U$#&-(#)'01! %! 0'&*)6! %87#0-*)! *+! J",:! '*!
J%&4/#)#!9!-0!*+!$%&%(*3)'!-($*&'%).#L!=*!%.7-#<#!'7-0!6*%/1!
\#! 7%<#! $&#<-*30/4! $&*$*0#8! %! (#'7*8! *+! -($&*<-)6! '7#!
%87#0-*)! C#'\##)! '7#! '\*! (%'#&-%/01! C4! .&#%'-)6! .7#(-.%/!
C*)80!30-)6!-)'#&(#8-%'#!.#&%(-.!/%4#&0!G0-/-.*)!.%&C-8#!G:-9I!
%)8!0-/-.*)!8-*U-8#!G:-O$II!G2-6L!QI!XaYL!!!

J",:!-0!M)*\)!'*!7%<#!%!0'&*)6!%87#0-*)!'*!:-O$!83#!'*!'7#!
$&#0#).#!*+!748&*U4/!6&*3$0!%'!'7#!-)'#&+%.#!C#'\##)!'7#!'\*!
(%'#&-%/0L! "3#! '*! -'0! \-8#! 30#! -)! (-.&*D#/#.'&*D(#.7%)-.%/!
040'#(0!G,5,:I1!:-!C*)8!+*&(%'-*)!C#'\##)!:-O$!%)8!:-9!7%0!
%/0*! C##)! 0'38-#8! \#//! XbYL! K*\#<#&1! '7#! -)'#&+%.#! .&#%'#8!
C#'\##)!:-9!%)8!J%&4/#)#!9!)##80!+3&'7#&!-)<#0'-6%'-*)L!

A)! XcY1! '7#! %3'7*&0! 7%<#! &#$*&'#8! '7#! $&#0#).#! *+! .*<%/#)'!
C*)80!C#'\##)!J",:!%)8!J%&4/#)#!9!%+'#&! -)<#0'-6%'-)6! '7#!
0#/#.'-<#! C*)8-)6! *+! '7#! '\*! (%'#&-%/0! 3)8#&! )-'&*6#)! %)8!
*U46#)! $/%0(%! '&#%'(#)'0L! =#.7)-`3#0! 03.7! %0! VD&%4!
$7*'*#/#.'&*)! 0$#.'&*0.*$4! "VJ:I! %)8! '&%)0(-00-*)! #/#.'&*)!
(-.&*0.*$4!#)#&64D8-0$#&0-<#!VD&%4!0$#.'&*0.*$4!G=5,D5":I!
\#&#!30#8!+*&!'7#!-)'#&+%.#!%)%/40-0L!A'!\%0!./%-(#8!'7%'!'7#0#!
H"! 0*+'! %)8! +/#U-C/#! 0'&3.'3&#0! .*3/8! C#! 30#8! -)! -($/%)'%C/#!
C-*(#8-.%/! %$$/-.%'-*)01! 7*\#<#&1! )*! /*)6D'#&(! -)<#0'-6%'-*)!
\%0! &#$*&'#8! *)! '7#! %87#0-*)! 0'&#)6'7L! A($/%)'%C/#! 8#<-.#0!
*$#&%'#! -)! 7%&07! #)<-&*)(#)'01! %)8! '7#-&! &#/-%C-/-'4! 07*3/81!
'7#&#+*&#1! C#! .*)0-8#&#8! %)8! #<%/3%'#8! -)! )*)D0'%)8%&8!
8#8-.%'#8! &#$&#0#)'%'-<#! '#0'0L! =7#! /*)6D'#&(! 0'%C-/-'4! *+! '7#!
.*)+*&(%/! .*%'-)6! -0! (%-)/4! %++#.'#8! C4! G%I! '7#! %87#0-*)!
C#'\##)!%//! -)'#&+%.#01! %0!\#//! %0!C4! GCI! '7#!\%'#&!<%$*&!%)8!
-*)-.!C%&&-#&!$&*$#&'-#0! '7%'! '7#! &#0$#.'-<#!.*%'-)60!.%)!*++#&L!
=7#&#+*&#1!-)!'7-0!\*&M1!\#!$&#0#)'!%!'7*&*367!#<%/3%'-*)!*+!'7#!
%+*&#(#)'-*)#8!$&*$#&'-#0! 3)8#&! .*)8-'-*)0! '7%'! C#''#&!(%'.7!
'7#!#)<-&*)(#)'!'7%'!'7#!-($/%)'!\-//!#).*3)'#&!\7#)!-)0-8#!'7#!
C*84L!

=7#!$%$#&!-0!*&6%)-P#8!%0!+*//*\0d!:#.'-*)!AA!8#0.&-C#0!'7#!
(#'7*8*/*64!30#8!+*&! '7#!#U$#&-(#)'01!\7-/#!:#.'-*)0!AAA!%)8!
AW!$&#0#)'!%)8!8-0.300!'7#!&#03/'0!*C'%-)#8L!2-)%//41!.*)./30-*)0!
%&#!8&%\)!-)!:#.'-*)!WL!

AAL! ,*#+%&,!

&'! ()*+,-#.)/0!1)2!%"#
=*! #<%/3%'#! '7#! $&*$*0#8! .*).#$'1! &#/#<%)'! '#0'! 0'&3.'3&#0!

\#&#!+%C&-.%'#8!%0!-//30'&%'#8!-)!2-6L![L!=*!#%0#!'7#!&#/#%0#!*+!
'7#!+-)%/!0'&3.'3&#0!+&*(!'7#!:-!\%+#&01!%!8#D%87#0-<#!(%'#&-%/!
+&*(!:-6(%DS/8&-.7!G=&-.7/*&*!GQ31Q31[31[3D$#&+/3*&**.'4/I!
0-/%)#!\%0! +-&0'! .*%'#8! *)! %! ./#%)! 0-/-.*)!\%+#&! -)! %! <%.33(!
#)<-&*)(#)'!.&#%'#8!-)0-8#!%!8#0-..%'*&L!!>#U'1!%!̂ !e(!J%&4/#)#!
/%4#&!\%0!8#$*0-'#8!30-)6!%)!:9:!J":![fQf!J%&4/#)#!.*%'#&!
'7%'!#($/*40!%!.7#(-.%/!<%$*&!8#$*0-'-*)!G9W"I!'#.7)-`3#!%'!
&**(! '#($#&%'3&#L! 2*//*\-)6! '7#! J%&4/#)#! 9! 8#$*0-'-*)1! '7#!
$&*$*0#8!:-9D:-O$!0'%.M!\%0!8#$*0-'#8!%'!Qbf!g9!30-)6!$/%0(%D
#)7%).#8! .7#(-.%/! <%$*&! 8#$*0-'-*)! GJ59W"I! $&*.#00#0!

G5/#''&*&%<%!S(*&I!-)!'7#!0%(#!.7%(C#&L!S$$&*U-(%'#/4![^!)(!
*+!:-9!\#&#!8#$*0-'#8!*)!J%&4/#)#!30-)6!QL_! 0..(!:-K!1! HLa!
0..(!9K!1!%)8![ff!0..(!K$%%'!_!R!$*\#&!%)8![!(C%&!$&#003&#L!
>#U'1!%$$&*U-(%'#/4![^!)(!*+!:-O$!\#&#!8#$*0-'#8!30-)6!'7#!
+*//*\-)6!8#$*0-'-*)!$%&%(#'#&0d!Q!0..(!:-K!1![f!0..(!9O$1!
QL]! (C%&! $&#003&#1! %)8! [f! R! $*\#&L! 2-)%//41! J",:! G"*\!
9*&)-)6!:4/6%&8!Qb]I!\%0!(-U#8!\-'7!%!.3&-)6!%6#)'!%'!%!QfdQ!
&%'-*1!0$-)D.*%'#8!*)!'*$!*+!'7#!.#&%(-.!/%4#&0!%'!Q[^f!&$(1!%)8!
.3&#8!%'!a^!h9!+*&!H!7*3&0L!=7-0!&#03/'#8!-)!%!^f!e(!'7-.M!/%4#&L!

=*! #<%/3%'#! '7#! -)+/3#).#! *+! '7#! .#&%(-.! /%4#&0! *)! '7#!
%87#0-*)!C#'\##)!J",:!%)8!J%&4/#)#!91!'7#!$&*$*0#8!/%4#&0!
\#&#!8#$*0-'#8!*)/4!*)!7%/+!*+!'7#!\%+#&!G30-)6!(#'%/!(%0M0!'*!
.*<#&!'7#!*'7#&!7%/+!83&-)6!8#$*0-'-*)IL!

!

4'! 56)0)12-0!7)2!%"#
89! &11-,-0)2-:#);!";#
=*!#<%/3%'#!'7#!/*)6D'#&(!$#&+*&(%).#!*+!*3&!#).%$03/%'-*)!

0'%.M! 0%($/#0! \#&#! #U$*0#8! '*! #/#<%'#8! '#($#&%'3&#! '*!
%..#/#&%'#!.7#(-.%/!&#%.'-*)0L!=*!0-(3/%'#!*U-8-P-)6!%)8!-*)-.!
.*)8-'-*)0!-)0-8#!'7#!73(%)!C*84!0%($/#0!\#&#!0*%M#8!-)!%!QV!
$7*0$7%'#DC3++#&#8!0%/-)#!GJ?:I!0*/3'-*)L!!=7#!QfD8#6&##!&3/#!
0'%'#0!'7%'!-).&#%0-)6!'7#!'#($#&%'3&#!C4!%C*3'!Qf!°9!&*367/4!
8*3C/#0! '7#! &%'#! *+! $*/4(#&! &#%.'-*)0! XQfYL! =7#&#+*&#1!
(%-)'%-)-)6!%!$*/4(#&!%'!_a!°9!+*&![!(*)'70!-0!#`3-<%/#)'!'*!
%6-)6!-'!+*&!Q_!(*)'70!%'!Ha!°9L!S+'#&!'\*!(*)'701!'7#!0%($/#0!
\#&#! *$'-.%//4! -)0$#.'#81! %)8! $##/! '#0'0! \#&#! $#&+*&(#8! '*!
#<%/3%'#!'7#!%87#0-*)!0'&#)6'7L!

!
-./0!10!!"#$%&'(")*$+*$,$-'&'(.-)./)0&1$*),'&"2)/.*)'$,'),&%+0$,3)
!&%+0$,)4$*$).-01)+&*'(&001)".5$*$6)4('#)'#$)"$*&%(")0&1$*,7)'.)
&00.4)/.*)$&,1)'$,'(-83!

!
-./0!20!9#$)+*.+.,$6)$-"&+,:0&'(.-),'&"2)(-"0:6(-8)"$*&%(")0&1$*,)
&,)&6#$,(.-)(%+*.5$%$-')0&1$*,3!

!
!



<9! ="#$!$%#->+-0!*-"2?#
=*!0'384!'7#!/*)6#&D'#&(!%87#0-*)!0'&#)6'7!*+!*3&!$&*$*0#8!

#).%$03/%'-*)! 0'%.M1! !"# $!$%# #U$#&-(#)'0! \#&#! $#&+*&(#8! +*&!
'\*!(*)'70L!=7#!&#03/'0!*+!'7#!#U$#&-(#)'0!.*3/81!$*'#)'-%//41!
$&*<-8#! %! (*&#! &#%/-0'-.! #<%/3%'-*)! .*($%&#8! '*! '7#!
%+*&#(#)'-*)#8! %..#/#&%'#8! %6-)6! 0'384! C#.%30#! '7#! 0%($/#0!
%&#!03CT#.'#8!'*!%)!#)<-&*)(#)'!0-(-/%&!'*!\7%'!%)!-($/%)'%C/#!
8#<-.#!\*3/8!#).*3)'#&!-)0-8#!'7#!C*84L!

=7#! 0%($/#0! $&#0#)'#8! -)! 2-6L! [! \#&#! 8-0-)+#.'#8! \-'7!
-0*$&*$4/! %/.*7*/! %)8! &-)0#8! \-'7! 8-0'-//#8! \%'#&! C#+*&#!
-($/%)'%'-*)L! >#U'1! '\*! 0%($/#0! \#&#! -($/%)'#8!
03C.3'%)#*30/41!*)!'7#!/#+'!%)8!&-67'!03C0.%$3/%&!&#6-*)0!*+!%!
&%'1!%)8!'7#!\*3)80!\#&#!/%'#&!./*0#8!C4!30-)6!'\*!03'3&#0!%)8!
%! <#'! C*)8L! =7#! 0%($/#0! \#&#! *$'-.%//4! -)0$#.'#8! %+'#&!
#U$/%)'%'-*)1!+*//*\#8!C4!%!$##/!'#0'!'*!#<%/3%'#!'7#!%87#0-*)L!!

@9! AB(#
VJ:!\%0!30#8! '*!0'384! '7#!:-9DJ%&4/#)#!9! -)'#&+%.#L!=\*!

0%($/#0!.*($&-0-)6!Qf!e(!J%&4/#)#!9!*)!%!:-!\%+#&!%)8!fL^!
e(!:-9!*)!%!:-!\%+#&1!\#&#!.*)0-8#&#8!%0!&#+#&#).#!0%($/#0L!S!
(*8#/!0%($/#!G'#0'!0%($/#I!.30'*(-P#8!+*&!VJ:!%)%/40-0!\%0!
$&#$%&#8!C4!8#$*0-'-)6!/#00!'7%)![^!)(!*+!:-9!*)!J%&4/#)#!9L!
=7#!VJ:!%)%/40-0!\%0!.%&&-#8!*3'!-)!<%.33(!GQf&'!(C%&I!30-)6!
%! JKAD=2S! VJ:! 0$#.'&*(#'#&! GJ740-.%/! 5/#.'&*)-.! A).LI1!
#`3-$$#8! \-'7! %)! S/D(*)*.7&*(%'-.! VD&%4! 0*3&.#L! =7#!
%)%/40#8!%&#%!\%0!fLa!((!-)!8-%(#'#&!%)8!'7#!%)%/40-0!8#$'7!
\%0!%$$&*U-(%'#/4!Qf!)(L!=7#!03&<#4!0$#.'&%!\#&#!.*//#.'#8!
+&*(!f!'*!Qfff!#WL!>#U'1!7-67D&#0*/3'-*)!(3/'-$/#U!0.%)0!*+!'7#!
(#%03&#8!$#%M0!\#&#!&#.*&8#8!30-)6!%!$%00!#)#&64!*+![HL^!#W!
\-'7!%!0'#$!0-P#!*+!fLQ!#W!%'!%!'%M#D*++!%)6/#!*+!]^h!\-'7!&#0$#.'!
'*! '7#! 0%($/#! 03&+%.#L! =7#! .*//#.'#8! 0$#.'&%! \#&#! %)%/40#8!
30-)6!,3/'-$%M!<bLf!GJ740-.%/!5/#.'&*)-.0!A).LIL!!

=*! &#%.7! '7#! -)'#&+%.#! %)8! &#(*<#! %)4! $*'#)'-%/! .%&C*)!
.*)'%(-)%)'01! '7#! 03&+%.#! \%0! &%0'#&#8! 30-)6! %! [! M#W! S&! -*)!
C#%(!*<#&!%)!%&#%!*+!]!i!]!(($L!=7#!#(-00-*)!.3&&#)'!\%0![f!
(S1! %)8! '7#! S&! $&#003&#! \%0! Qf! (J%L! :3C0#`3#)'! VJ:!
(#%03&#(#)'0!\#&#!.*)83.'#8!%+'#&!Q1!]1!b1!%)8!Q^!(-)3'#0!*+!
0$3''#&-)6L! :-9! %)8! J%&4/#)#! 9! .%)! C#! &#.*6)-0#8! %)8!
8-0'-)63-07#8! C4! 8#'#.'-)6! '7#! 0-/-.*)! G:-I! %)8! .7/*&-)#! G9/I!
$#%M01!&#0$#.'-<#/4L!

C9! D)2-0#E)+%0#F0)"?*!??!%"#G)2-#HDEFG9#2-?2#
S$%&'! +&*(! -($&*<-)6! '7#! %87#0-*)! 03C0'%)'-%//41! .#&%(-.!
/%4#&0!%/0*!%.'!%0!%!C%&&-#&!/%4#&!%6%-)0'!(*-0'3&#L!=*!.*($%&#!
'7#!C%&&-#&!$&*$#&'4!*+!8-++#&#)'!(%'#&-%/0!%6%-)0'!\%'#&!<%$*&1!
%! RW=B! '#0'! \%0! $#&+*&(#8! 30-)6! J#&(%'&%)DR! HjHH! +&*(!
,O9O>!A).L!=7#!#).%$03/%'-*)!+-/(!\%0!$/%.#8!C#'\##)!'\*!
.7%(C#&01!*)#!+-//#8!\-'7!\%'#&!<%$*&!%)8!'7#!*'7#&!*)#!\-'7!
)-'&*6#)! .%&&-#&! 6%0L! =7#! %(*3)'! *+! \%'#&! <%$*&! $#&(#%'-*)!
+&*(!*)#!.7%(C#&!'*!'7#!*'7#&1!'7&*367!'7#!#).%$03/%'-*)!/%4#&1!
\%0!(#%03&#8!\-'7!'7#!3)-'0!*+!6!(($!8()L!

=7#!#<%/3%'-*)!\%0!$#&+*&(#8!+*&!8-++#&#)'!+/#U-C/#!0%($/#01!
-)./38-)6!J%&4/#)#!9!%/*)#1!J",:DJ%&4/#)#!9!C-D/%4#&!0'%.M01!
J",:D:-O$DJ%&4/#)#! 9! 0'%.M01! %0! \#//! %0! J",:D:-O$D:-9D
J%&4/#)#!9!0'%.M0L!=7#!0%($/#0!\#&#!'&%)0+#&&#8!'*!'7#!RW=B!
'#0'!'**/!30-)6!%)!S/!+*-/!%0!07*\)!-)!2-6L!H!G%IL!=7#)1!'7#!S/!+*-/!
\%0!&#(*<#8!G2-6L!H!GCII!%)8!'7#!#).%$03/%'-*)!+-/(!0#$%&%'#8!%!
.7%(C#&!\-'7!Qff!k!&#/%'-<#!73(-8-'4!GBKI!%'!Hb!h9!+&*(!'7#!
8&4!)-'&*6#)!+/*\1!\7-.7!\%0!%)%/40#8!+*&!(*-0'3&#!.*)'#)'!%)8!
+/*\!&%'#L!

I9! J+2!1),#20)"?*!22)"1-#*-)?K0-*-"2#
=7#! *$'-.%/! '&%)0$%&#).4! *+! '7#! #).%$03/%'-*)! /%4#&! -0! *+!

$%&%(*3)'!-($*&'%).#!+*&!'#.7)-`3#0!'7%'!$/%4!%!0-6)-+-.%)'!&*/#!
-)!(*8#&)!)#3&*0.-#)'-+-.!0'38-#01! -)./38-)6!*$'*6#)#'-.0!%)8!
!"# $!$%! *$'-.%/! -(%6-)6! (#'7*80! G#L6L1! .%/.-3(! -(%6-)6! *&!
+/3*&#0.#).#!-(%6-)6IL!=7#&#+*&#1!%!`3%)'-'%'-<#!#<%/3%'-*)!*+!
'7#! *$'-.%/! '&%)0$%&#).4! *+! *3&! $&*$*0#8! (3/'-/%4#&!
#).%$03/%'-*)! 0'%.M! \%0! .*)83.'#8! 30-)6! %! J#&M-)! 5/(#&!
l%(C8%!c^f!;WjW-0!GJ#&M-)5/(#&1!R%/'7%(1!,%00%.730#''0IL!
=7#!\%<#/#)6'7!30#8!+*&!'7#!(#%03&#(#)'!&%)6#8!+&*(!Hff!)(!
'*!Q[ff!)(L!

AAAL! B*,'3#,!
89! #&11-,-0)2-:#);!";#

=7#!$##/!'#0'1!$#&+*&(#8!%+'#&!'7#!'\*D(*)'7D/*)6!%..#/#&%'#8!
%6-)6! #U$#&-(#)'1! &#<#%/#8! )*! 8#/%(-)%'-*)! +*&! '7#! 0%($/#0!
7%<-)6!.#&%(-.!-)'#&/%4#&0L!S0!07*\)!-)!2-6L!]!G%I1!J",:!\%0!
$##/#8!*++!+&*(!J%&4/#)#!9!*)/4!*<#&!'7#!&#6-*)!\-'7!)*!.#&%(-.!
/%4#&0L!S0!8#$-.'#8!-)! '7#!*$'-.%/!(-.&*0.*$4!-(%6#!07*\)!-)!
2-6L]!GCI1!'7#!$&#0#).#!*+!(-.&*D.&%.M0!*)!'7#!.#&%(-.!/%4#&0!-0!
&#/%'#8! '*! '7#! +*&.#! %$$/-#8! 83&-)6! '7#! $##/! '#0'L! =7#0#!
*C0#&<%'-*)0! %&#! -)! %..*&8%).#! \-'7! *3&! $&#<-*30! +-)8-)60! -)!
\7-.7!%! 0'&*)6!%87#0-*)! +*&! '7#!$&*$*0#8!#).%$03/%'-*)! /%4#&!
\%0!8#(*)0'&%'#8!%)8!$&*<#!'7%'!#<#)!%!'\*D(*)'7!0*%M!'#0'!%'!
_a!°9!8*#0!)*'!/#%8!'*!%!8#'#&-*&%'-*)!*+!'7#!%87#0-*)!0'&#)6'7L!

)
-./0!40);&<)=$0&%(-&'(.-)./)>=?!)/*.%)+&*10$-$)&/'$*)'4.)%.-'#,),.&2)
'$,'7);@<)?("*.A"*&"2,)&++$&*(-8).-)'#$),&%+0$)"&:,$6)@1)'#$)/.*"$)
&++0($6)6:*(-8)+$$0)'$,')&/'$*)'4.)%.-'#,),.&2)'$,')&')BC°D3)

!
-./0!50)?$'#.6):,$6)'.);&<)'*&-,/$*)'#$)/0$E(@0$)$-"&+,:0&'(.-)0&1$*)/(*,')
'.)&-)F0)/.(0)&-6);@<)(-,'&00)(')(-)'#$)'..03)
!



<9! ="#$!$%#->+-0!*-"2?#
2-6L!^!G%I!-//30'&%'#0!'7#!*$'-.%/!(-.&*0.*$4!&#03/'0!+&*(!'7#!

#U$/%)'#8! 0%($/#0! %+'#&! %! '\*D(*)'7! -($/%)'%'-*)! $#&-*8L!
"#/%(-)%'-*)!*+!J",:!+&*(!J%&4/#)#!9!\%0!*C0#&<#8! -)! '7#!
&#6-*)!\-'7*3'!.#&%(-.!/%4#&0!%)8!)*!8#/%(-)%'-*)!\%0!*C0#&<#8!
+*&! '7#! %&#%! \-'7! J",:D:-O$D:-9DJ%&4/#)#! 9! (3/'-/%4#&0L!
K*\#<#&1! -'!0##(0!'7%'! '7#&#! -0!0*(#!8-0.*/*&%'-*)!0366#0'-)6!
0*(#!.7%)6#0!-)!'7#!0'%.M!\-'7!-)'#&/%4#&0L!=7#!$##/!'#0'0!\#&#!
$#&+*&(#8!(%)3%//4!+*&!'7#!#U$/%)'#8!0%($/#0L!S0!07*\)!-)!2-6L!
^!GCI1!'7#!J",:!/%4#&!.*3/8!#%0-/4!C#!$##/#8!*++!+&*(!'7#!%&#%0!
\-'7! )*! .#&%(-.! -)'#&/%4#&0L! K*\#<#&1! *).#! '7#! .#&%(-.!
-)'#&/%4#&0!\#&#!&#%.7#81!$##/-)6!\%0!)*'!$*00-C/#!%)4(*&#1!%)8!
'7#!J",:!/%4#&!\%0!'*&)!%'!'7#!#86#!*+!'7-0!&#6-*)L!=7#!.&%.M0!
'7%'!%$$#%&#8!*)!'7#!%&#%!\-'7!.#&%(-.!/%4#&0!\#&#!83#!'*!'7#!
+*&.#!%$$/-#8!83&-)6!'7#!$##/!'#0'L!

@9! AB(#
=7#!03&<#4!0$#.'&3(!*+!'7#!'#0'!0%($/#1!07*\)!-)!2-6L!_!G%I1!

-)8-.%'#0! '7#!$&#0#).#!*+!O1!91!9/1!%)8!:-!#/#(#)'0! -)!^HLQk1!
H]L]k1! QLQk1! %)8! QQL]k! %'*(-.! .*).#)'&%'-*)0L! =7#! 7-67D
&#0*/3'-*)! VJ:! 0$#.'&%! +*&! '7#! :-9! %)8! J%&4/#)#! 9! &#+#&#).#!
0%($/#01!07*\)!-)!2-6L!_!GC1!.I1!-)8-.%'#!%!:-![$*+$%$#%M!%'!ccL]!
#W!%)8!%!9/![$*+$!$#%M!%'![f[!#W!G8%07D/-)#IL!,*&#*<#&1!%!9Q0!
$#%M!%'![b^#W!%)8!%)!OQ0!$#%M!%'!Z^HH#W!+*&!C*'7!0%($/#0!\#&#!
*C0#&<#8L! =7#! 7-67D&#0*/3'-*)! 0$#.'&%! +*&! '7#! '#0'! 0%($/#! %&#!
07*\)!+*&!:-[$*+$1!:-[01!9Q01!OQ01!%)8!9/[$!-)!2-6L!_!G81!#1!+1!61!
7IL!=7#!$&#0#).#!*+!'7#!.7/*&-)#!$#%M!-0!0'&*)6/4!&#/%'#8!'*!'7#!

!
!
-./0!60)G>!)*$,:0',);&<)!:*5$1),+$"'*&)./)'#$)'$,'),&%+0$7);@<)!(H+7)DI,7)&-6)JI,)+$&2,)/.*)!(D)*$/$*$-"$),&%+0$7);"<D0H+7)DI,7)&-6)JI,)+$&2,)/.*)>&*10$-$)
D),&%+0$7);6<)!(H+7);$<)!(H,7);/<)DI,7);8<)JI,7)&-6);#<)D0H+)#(8#)*$,.0:'(.-),+$"'*&)/.*)'#$)'$,'),&%+0$3)
!

!

)
-./0!73)J+'("&0)(%&8$)./)'#$),&%+0$)&/'$*)&)'4.A%.-'#)(%+0&-'&'(.-7)
;&<) >=?!) 6$0&%(-&'(.-) /*.%) >&*10$-$AD) .-) '#$) *$8(.-) 4('#.:')
"$*&%(")0&1$*,7);@<),&%+0$)&/'$*)'#$)+$$0)'$,')
)



$&#0#).#!*+!J%&4/#)#!9L!S+'#&!0$3''#&-)6!+*&!Q1!]1!%)8!b!(-)3'#01!
%)!-).&#%0#!-)!'7-0!$#%M!\%0!*C0#&<#8L!S!0'&*)6!9/!$#%M!%$$#%&#8!
%+'#&!Q^!(-)3'#0!*+!0$3''#&-)61!\7-.7!*&-6-)%'#0!+&*(!J%&4/#)#D
9L! K-67D&#0*/3'-*)! 0$#.'&%! +*&! OQ0! %)8! 9/[$! +*&! C*'7! '7#!
&#+#&#).#!%)8!'#0'!0%($/#0!07*\#8!'7#!0%(#!&#03/'0L!A)!'7#!9Q0!
0$#.'&3(1!C*'7!'7#!&#+#&#).#!%)8!'#0'!0%($/#0!.*)'%-)#8!%!$#%M!
%'![b^!#W!%&-0#)!+&*(!'7#!9D9!C*)81!%0!07*\)!-)!2-6L!_!G+IL!S'!
'7#!-)'#&+%.#1!%!)#\!$#%M!%'![b_L^#W!%$$#%&#81!-)8-.%'-)6!#-'7#&!
%! 9DO! *&! %! 9D9/! C*)8! +*&(%'-*)L! K*\#<#&1! %+'#&! /*)6#&!
0$3''#&-)6!'-(#01!'7-0!$#%M!\%0!)*'!<-0-C/#!%)4(*&#L!=7#!7-67D
&#0*/3'-*)!0$#.'&%!*+!:-![$*+$!07*\)!-)!2-6L!_!G8I!%/0*!-)8-.%'#!'7#!
$&#0#).#!*+!%)*'7#&!$#%M!./*0#!'*!'7#!:-DO!$#%M1!\7-.7!.*3/8!C#!
%! .7%&%.'#&-0'-.! *+! %!:-DC%0#8! C*)8! %'! '7#! -)'#&+%.#! XQQYL!=7-0!
$#%M1!7*\#<#&1!-0!0'-//!$&#0#)'!%+'#&!0$3''#&-)61!-)8-.%'-)6!'7%'!-'!
-0!)*'!&#/%'#8!'*!.*)'%(-)%'-*)L!9*($%&#8!'*!'7#!&#+#&#).#1!'7#!
8-++#&#)'! $#%M0! *C0#&<#8! *)! '7#! '#0'! 0%($/#! .*3/8! C#! %)!
-)8-.%'-*)! '7%'! 8-++#&#)'! .7#(-.%/! C*)80! %&#! C#-)6! +*&(#8!
C#'\##)!'7#!'\*!(%'#&-%/0!3)8#&!-)<#0'-6%'-*)L!K*\#<#&1!(*&#!
.7%&%.'#&-P%'-*)!-0!)#.#00%&4!'*!C#!%C/#!'*!8#+-)#!'7#!)%'3&#!%0!
\#//!%0!$&*$#&'-#0!*+!03.7!.7#(-.%/!C*)80L!!

C9! DEFG#2-?2#
=7#!.*)83.'#8!RW=B!'#0'0!!07*\#8!%!./#%&!-($&*<#(#)'!*+!

'7#! C%&&-#&! $&*$#&'4! \7#)! .#&%(-.! /%4#&0! %&#! $&#0#)'! %'! '7#!

-)'#&+%.#! C#'\##)! J",:! %)8! J%&4/#)#! 9L! =7#! RW=B! \%0!
.%/.3/%'#8!C%0#8!*)!(#%03&#(#)'0!.*)83.'#8!+*&!Qff!7*3&0!%+'#&!
\7-.7!%!0'#%84!0'%'#!\%0!.*)0-8#&#8!'*!C#!#0'%C/-07#8!G2-6L!aIL!
9*($%&-)6!'7#!&#03/'0!*C'%-)#8!+*&!J%&4/#)#!9!%/*)#!<#&030!'7#!
J",:DJ%&4/#)#! 9! 0'%.M1! -'! .%)! C#! .*)./38#8! '7%'! '7#!
.*(C-)%'-*)!*+!(%'#&-%/0!/#%80!'*!%!/*\#&!RW=BL!S0!-)8-.%'#8!
-)!2-6L!b1! %88-)6!C%&&-#&! /%4#&0! '*! '7#!#).%$03/%'-*)! 0'%.M!.%)!
/#%8! '*! %)! -).&#%0#! -)! '7#! C%&&-#&! #++-.-#).4! C4! *&8#&0! *+!
(%6)-'38#L!K*\#<#&1!0-).#!'7#!<%/3#!-0!./*0#!'*!'7#!3$$#&!/-(-'!
*+!'7#!-)<#0'-6%'-*)!#`3-$(#)'1!-'!(-67'!C#!8-++-.3/'!'*!%..3&%'#/4!
8#'#&(-)#!'7#!RW=B!+*&!C#''#&!C%&&-#&0L!

I9! J+2!1),#20)"?*!22)"1-#*-)?K0-*-"2#
=7#!*$'-.%/!'&%)0(-''%).#!(#%03&#(#)'0!07*\)!-)!2-6L!c1!+*&!

J%&4/#)#!9!%/*)#1!'7#!J",:DJ%&4/#)#!9!0'%.M1!%)8!'7#!J",:D
:-O$DJ%&4/#)#!9!0'%.M1!07*\!(*&#!'7%)!bfk!'&%)0(-''%).#!*<#&!
%! C&*%8! \%<#/#)6'7! 0$#.'&3(1! +&*(! Hff! '*! Q[ff! )(1! %)8!
0$#.-+-.%//4!%C*<#!b^k!+*&!'7#!]af)(!GC/3#!/-67'I!\%<#/#)6'7!
'7%'!-0!(%-)/4!30#8!-)!*$'*6#)#'-.0!%$$/-.%'-*)0L!S88-)6!:-9!'*!
'7#!#).%$03/%'-*)!0'%.M!07*\0!'7%'!'7#!*$'-.%/!'&%)0(-''%).#!+*&!
\%<#/#)6'70!7-67#&!'7%)!_ff!)(!-0!6&#%'#&!'7%)!afk1!\7-.7!-0!
%..#$'%C/#! +*&! *$'-.%/! -(%6-)6L! K*\#<#&1! '7#! *$'-.%/!
'&%)0(-''%).#!8&*$0!'*!]bk!+*&!%!]af!)(!\%<#/#)6'7L!=7-0!.*3/8!
C#!+3&'7#&!-($&*<#8!C4!8#$*0-'-)6!'7-))#&!:-9!/%4#&0L!!

AWL! "),(',,)%"!
=*!-($&*<#!'7#!%87#0-*)!*+!J",:!'*!J%&4/#)#!91!:-9!%)8!

:-O$! \#&#! 30#8! %0! -)'#&(#8-%'#! %87#0-*)! /%4#&0L! S! 0'&*)6!
%87#0-*)! %(*)6! '7#! 8-++#&#)'! /%4#&0! '7%'! +3'3&#! %.'-<#!
-($/%)'%C/#! (#8-.%/! 8#<-.#0! \-//! C#! .*($&-0#8! *+! -0! *+!
$%&%(*3)'!-($*&'%).#1!%0!'7-0!#)03&#0!'7#!/*)6D'#&(!0'%C-/-'4!*+!
'7#!8#<-.#!\7#)!-($/%)'#8!-)0-8#!'7#!7%&07!#)<-&*)(#)'!*+!'7#!
73(%)!C*84L!=*!'7-0!#)81!%87#0-*)!#<%/3%'-*)!7%0!'*!C#!8*)#!
3)8#&!0-(-/%&!.*)8-'-*)0L!O)#!%$$&*%.7!.*)0-0'0!*+!0*%M-)6!'7#!
0%($/#0!3)8#&!'#0'!%'!_a!°91!\7-.7!%..#/#&%'#0!'7#!%6-)6!$&*.#00!
%)8! .*3/8! .%30#! %)! #%&/4! +%-/3&#! *+! '7#! %87#0-*)L! =7-0!
'#($#&%'3&#!\%0!%/0*!.7*0#)!'*!(%M#!'7#!&#03/'!.*($%&%C/#!'*!
*'7#&!\*&M0!-)!'7#!/-'#&%'3&#L!K*\#<#&1!XQfY1!XQ[Y!0366#0'!'7%'!
'7#!%..#/#&%'#8! '#($#&%'3&#!07*3/8!)*'!C#!0*!7-67! '*! -)-'-%'#0!!
$740-.%/!*&!.7#(-.%/!$&*.#00#0!'7%'!%&#!3)/-M#/4!'*!C#!-)<*/<#8!
-)! )*&(%/! %6-)6L! =7#&#+*&#1! .7%)6#0! -)! '7#! 0'&3.'3&#! *+! '7#!
(%'#&-%/!.%))*'!C#!#U./38#8!%'!'7-0!'#($#&%'3&#L!>#<#&'7#/#001!

!
-./0!83)KL9M)*$,:0')".%+&*(-8)6(//$*$-')$-"&+,:0&'(.-),'&"2,3)
!

)
-./0!93)KL9M)*$,:0',)".%+&*(-8)6(//$*$-')$-"&+,:0&'(.-),'&"2,)&/'$*)INN)
#.:*,),'&@(0(O&'(.-3!

!! !
!
-./0!:0)J+'("&0)'*&-,%(''&-"$)%$&,:*$%$-')/.*)6(//$*$-')$-"&+,:0&'(.-)
,'&"2,3)
)
!



)*! 8#/%(-)%'-*)! \%0! *C0#&<#8! \7#)! $#&+*&(-)6! '7#!
#U$#&-(#)'0! +*&! '\*! (*)'70L! S/'7*367! '7#! J?:! 0*/3'-*)!
.*((*)/4! 30#8! +*&! '7#0#! '4$#0! *+! '#0'0! .%)! &#0#(C/#! '7#!
#)<-&*)(#)'!'7%'!%)!-($/%)'!\-//!0##!-)!'7#!73(%)!C*841!-'!0'-//!
/%.M0!'7#!.*($/#U-'4!*+!'7#!'%&6#'#8!!"#$!$%!0.#)%&-*L!=7#&#+*&#1!
-'! -0! $*00-C/#! '7%'! '7#! +%-/3&#! (#.7%)-0(0! 303%//4! *C0#&<#8!
83&-)6!'7#!!"#$!$%!#U$#&-(#)'0!%&#!)#-'7#&!%..3&%'#/4!)*&!+3//4!
.%$'3&#8! C4! 03.7! '#0'0! X_YL! K*\#<#&1! 83&-)6! '7#! !"# $!$%#
#U$#&-(#)'0!$&#0#)'#8!7#&#1! )#-'7#&!8#/%(-)%'-*)!)*&!$##/-)6!
\%0! *C0#&<#8! +*&! *3&! $&*$*0#8! #).%$03/%'-*)! 0'%.M! %+'#&!
#U$/%)'%'-*)L!K*\#<#&1!-'!07*3/8!C#!)*'#8!'7%'!%!/*)6#&!!"#$!$%!
#U$#&-(#)'!(-67'!&#<#%/!8-++#&#)'!&#03/'0!%0!-'!0##(0!%+'#&!'7-0!
'\*D(*)'7!0'384!'7#&#! -0!0*(#!8-0.*/*&%'-*)!-)! '7#!#U$/%)'#8!
0%($/#0!\-'7!.#&%(-.! -)'#&/%4#&0!0366#0'-)6!0*(#!.7%)6#0! -)!
'7#0#!-)'#&/%4#&0L!!!

=7#0#! &#03/'0! %&#! %)! -)8-.%'-*)! *+! '7#! 0'&*)6! %87#0-*)!
C#'\##)! '7#! 8-++#&#)'! /%4#&0! $&*$*0#8! -)! *3&! #).%$03/%'-*)!
0'%.ML! =7#! VJ:! &#03/'0! %/0*! .*)+-&(#8! '7#0#! +-)8-)60! C4!
-)8-.%'-)6! 8-++#&#)'! $#%M0! %'! '7#! -)'#&+%.#! C#'\##)! :-9! %)8!
J%&4/#)#!9! .*($%&#8! '*! &#+#&#).#!(%'#&-%/0L!K*\#<#&1!(*&#!
%)%/40-0!-0!)##8#8!'*!+3&'7#&!3)8#&0'%)8!'7#!)%'3&#!*+!'7-0!C*)8L!

S0!$&#0#)'#8!-)!%!$&#<-*30!0#.'-*)!*+!'7-0!$%$#&1!-'!-0!#U$#.'#8!
'7%'! '7#!.#&%(-.! /%4#&0!.%)!%/0*!%.'!%0!%!C%&&-#&! /%4#&!%6%-)0'!
(*-0'3&#1!\7-.7!-0!#00#)'-%/1!#0$#.-%//4!\7#)!%!6**8!%87#0-*)!
.%))*'!C#!%.7-#<#8L!=*!C#''#&!3)8#&0'%)8!'7#!&#03/'-)6!C%&&-#&!
$&*$#&'-#0! *+! '7#! $&*$*0#8! 0'%.M1! %! \%'#&! <%$*&! '&%)0(-00-*)!
&%'#!'#0'!\%0!#($/*4#8L!=7#!&#03/'0!7%<#!07*\)!'7%'!C4!0'%.M-)6!
'\*!$*/4(#&! /%4#&01! '7#!RW=B!-0! &#83.#8L!K*\#<#&1!%88-)6!
.#&%(-.! -)'#&/%4#&0! C#'\##)! '7#! '\*! $*/4(#&0! /#%80! '*! %!
0-6)-+-.%)'! G'\*! *&8#&0! *+! (%6)-'38#I! -($&*<#(#)'! -)! '7#!
(*-0'3&#!C%&&-#&!$&*$#&'4!*+!'7#!#).%$03/%'-*)!/%4#&L!!

9*)+*&(%/!#).%$03/%'-*)!7%0!'7#!$*'#)'-%/!'*!0*/<#!-($*&'%)'!
(-)-%'3&-P%'-*)! .7%//#)6#0! -)! '7#! +-#/8! *+! %.'-<#! )#3&%/!
-)'#&+%.#0!%)8!C#.*(#!'7#!#)%C/-)6!+%.'*&!+*&!'7#!&#%/-P%'-*)!*+!
((D0-P#8!-($/%)'0!+*&!C-*#/#.'&*)-.!(#8-.-)#!XQHYL!S/'#&)%'-<#!
#).%$03/%'-*)!%$$&*%.7#0!C%0#8!*)!%!.*(C-)%'-*)!*+!$*/4(#&0!
%)8! .#&%(-.! (3/'-/%4#&01! *&! #<#)! $*/4(#&0! %/*)#1! 7%<#! C##)!
&#.#)'/4! $&*$*0#8! -)! /-'#&%'3&#! XbY1! XQ]DQ_YL! O3&! $&*$*0#8!
(#'7*8! %//*\0! +*&! %! 6&%83%/! %8T30'(#)'! *+! '7#! (#.7%)-.%/!
$&*$#&'-#0!*+!'7#!#).%$03/%'-*)1!+&*(!%!&#/%'-<#/4!&-6-8!GJ%&4/#)#!
9I!/%4#&!'*!%!0*+'#&!*)#!GJ",:I1!\-'7!$&*$#&'-#0!0-(-/%&!'*!'7*0#!
*+!0*+'!'-003#01!\7-/#!4-#/8-)6!%!+3//4!'&%)0$%&#)'!#).%$03/%'-*)!
0'%.M! *<#&! %! C&*%8! \%<#/#)6'7! 0$#.'&3(L! =7#&#+*&#1! '7#!
$&*$*0#8!0*/3'-*)!.%)!C#!30#8!+*&!'7#!.*)+*&(%/!$&*'#.'-*)!*+!%!
<%&-#'4! *+! +/#U-C/#! 8#<-.#0! %)8! #<#)! C#! .*(C-)#8! \-'7!
'&%)0$%&#)'! .*)83.'*&0! XQaY1! (%M-)6! '7#! 8#<-.#! 03-'%C/#! +*&!
*$'-.%/! -(%6-)6! 03.7! %0! .%/.-3(! -(%6-)6! %)8! *$'*6#)#'-.!
%$$/-.%'-*)0L!

WL! 9%"(3',)%"!
A)! '7-0! $%$#&1! \#! -)<#0'-6%'#8! '7#! /*)6D'#&(! #++#.'! *+! '7-)!

.#&%(-.!-)'#&/%4#&0!G:-O$1!:-9I!30#8!'*!-($&*<#!'7#!J",:D'*D
J%&4/#)#! 9! %87#0-*)! +*&! '7#! #).%$03/%'-*)! *+! -($/%)'%C/#!
8#<-.#0L! =7#! &#03/'0! 07*\! '7%'! '7#! %87#0-*)! *+! J",:! '*!
J%&4/#)#! 9! %+'#&! 30-)6! -)'#&(#8-%'#! :-O$! %)8! :-9! /%4#&0! -0!
0-6)-+-.%)'/4!-($&*<#81!%0!)*!8#/%(-)%'-*)!\%0!*C0#&<#8!%+'#&!
'\*!(*)'70!*+!%..#/#&%'#8!%6-)61!+*&!\7-.7!'7#!0%($/#0!\#&#!

0*%M#8!%'!_a!°9L!:-(-/%&/41!'7-0!(3/'-/%4#&!0'%.M!%87#0-*)!\%0!
)*'! .*($&*(-0#8! #<#)! %+'#&! !"# $!$%! <%/-8%'-*)1! \7#&#! '7#!
0%($/#0!\#&#!03C.3'%)#*30/4! -($/%)'#8!+*&! '\*!(*)'70L!=7#!
-($&*<#(#)'!-)!%87#0-*)!0'&#)6'7!\%0!%/0*!.*)+-&(#8!C4!VJ:!
%)%/40-0!\7-.7!07*\#8!8-++#&#)'!$#%M0!%'!'7#!-)'#&+%.#!*+!:-9D!
J%&4/#)#!9!.*($%&#8!'*!&#+#&#).#!0%($/#0L!!

=7#!$&*$*0#8!.#&%(-.!-)'#&/%4#&0!7%<#!%!83%/!+3).'-*)1!%.'-)6!
%'!'7#!0%(#!'-(#!%0!%!C%&&-#&!/%4#&!%6%-)0'!\%'#&!$#&(#%'-*)L!=7#!
RW=B!'#0'!&#03/'0!7%<#!07*\)!%)!-($&*<#(#)'!*+!%C*3'!'\*!
*&8#&0!*+!(%6)-'38#!+*&!'7#!+3//!0'%.M!.*($%&#8!'*!*)/4!30-)6!
$*/4(#&0!\-'7*3'!%)4!%88-'-*)%/!.#&%(-.!/%4#&0L!

S0! %! +3'3&#! \*&M1! (*&#! #($7%0-0! \-//! C#! $3'! *)! +3&'7#&!
-)<#0'-6%'-)6! '7#! %87#0-*)! 0'&#)6'7! 3)8#&! '7#! #++#.'! *+! C-%0!
<*/'%6#0! %'! #/#<%'#8! '#($#&%'3&#0L! A'! -0! #U$#.'#8! '7%'! 03.7!
#U$#&-(#)'0! (%4! &#<#%/! +%-/3&#! (#.7%)-0(0! '7%'! .%))*'! C#!
*C0#&<#8!\7#)!$%00-<#!'#0'0!%&#!$#&+*&(#8!XQbYL!!

S(;"%<3*&=>*"#!!
=7-0! &#0#%&.7! \%0! 03$$*&'#8! C4! '7#! JO:A=AO>DAA! $&*T#.'!

+3)8#8!C4!'7#!59:5l!m;!3)8#&!6&%)'!)3(C#&!5.0#/D!abHQH[D
J*0-'-*)DAAD[fQaDASL!!

!

B*-*$*"(*,!
?2@! A0!%BCDEFGH!>0!,IJKFLLMFBH!(0!NDFJMFBH!#0!NDBFL.KOH!PEC!#0!,L.F/M.LGH!Q#J.E!

R.MSO!PEC!S.IBDFMFILBDCF!PBBPTO!RDB!EFKBDUBDOLJFL.IOHV!?M!)P:00$'(-H!WDM0!
58H!UU0!7:XY7:9H!AKEF!1X210%

?1@! Z0!30!3KH!(0!30!-PEH!30!A0![PE/H!(0!<0!3.EH![0!A0![PE/H!PEC!-0!,0!AP\H!
](DSUMFLFMT!UPBTMFEFYIDPLFC!EFKBDUBD^F!RDB!IJBDE.I!BFIDBC.E/H]!)E!HNNC)
H-6) QRRR) Q-'$*-&'(.-&0) D.-/$*$-"$) .-) S&-.T?("*.) R-8(-$$*$6) &-6)
?.0$":0&*)!1,'$%,H!UU0!115Y1160!)***H!1XX80!

?5@! A0!>0!+OKH!30!$.FLJH!$0!_0!"DBSPEEH!Z0!#PLJ.BFCCTH!PEC!-0!,DMG^PIJFBH!
]*EIPUOKMPL.DE! DR! PE! .ELF/BPLFC! EFKBPM! .ELFBRPIF! CFW.IF! \.LJ! ZPBTMFEF!
(H]!QRRR)9*&-,&"'(.-,).-)P(.%$6("&0)R-8(-$$*(-8!76H!ED0!2H!UU0!15Y1:H!
1XX90!

?4@! ,0!$0!;PEFH!,0!-0!(D/PEH!A0!*JBM.IJH!#0!&0!ZMPELFH!&0!N0!>I(BFFBTH!PEC!Z0!
$0! #BDT`0! ]*MFILB.IPM! UFBRDBSPEIF! DR! UFEFLBPL.E/! S.IBDFMFILBDCFO!
IJBDE.IPMMT! .SUMPELFC! .E!IPL!IDBLFaH]!QRRR)9*&-,&"'(.-,).-)P(.%$6("&0)
R-8(-$$*(-8!6XH!ED0!9H!UU0!1275Y126XH!1X250!

?7@! A0! (0! NPBBFOFH! "0! $PDH! ;0! ZPBDDH! (0! #B.F^\POOFBH! (0! bPB/POY)B\.EH! 30!
-BPEcKFSDELH! PEC! A0! Z0! &DED/JKF0! ]-P.MKBF! SDCF! PEPMTO.O! DR! O.M.IDEY
^POFC! .ELBPIDBL.IPM! S.IBDFMFILBDCF! PBBPTO! .E! EDEYJKSPE!
UB.SPLFOH]!U.:*-&0)./)-$:*&0)$-8(-$$*(-8!2XH!ED0!6H!X66X24H!1X250!

?6@! $0!(PMC\FMMH!>0!=0! ,LBFFLH!$0! ,JPBSPH! Z0! #P`SP`DWH!N0!NP`FB! PEC!30!
$.FLJH!Q(JPBPILFB.GPL.DE!DR!ZPBTMFEF!(!CF/BPCPL.DE!SFIJPE.OSOd!)E!W.LBD!
BFPIL.WF! PIIFMFBPLFC! P/.E/! SDCFM! IDSUPBFC! LD! SKML.TFPB! .E! W.WD!
.SUMPELPL.DEHV!P(.%&'$*(&0,H!WDM0!151H!-F^0!1X1X0!

?8@! "0!N0!NP^PBDKCH!$0!&F``FBH!<0!,FBC.eEH!PEC!b0!=.P/`P0!QZ&>,YZPBTMFEF!
PCJFO.DE! .SUBDWFSFEL! W.P! IFBPS.I! .ELFBMPTFBO! LD! OLBFE/LJFE! LJF!
FEIPUOKMPL.DE! DR! PIL.WF! EFKBPM! .SUMPELO7V) WH-6) F--:&0) Q-'$*-&'(.-&0)
D.-/$*$-"$) ./) '#$) QRRR) R-8(-$$*(-8) (-) ?$6("(-$) X) P(.0.81) !."($'1)
;R?PD<H!UU0!55::Y54X1H!1X1X0!CD.d!2X022X:f*>N(442X:01X1X0:287646!

?9@! A0! %BCDEFGH! ,0! (0! ! NDFJMFBH! >0! ,IJKFLLMFBH! PEC! #0! ,L.F/M.LG0! Q,.M.IDEF!
BK^^FB!PEC!LJ.EYR.MS!UDMT.S.CF!RDB!JT^B.C!EFKBPM!.ELFBRPIFOg_!>*>,Y
^POFC! PCJFO.DE! UBDSDL.DE! LFIJE.cKFHV! )E!HNIY) B'#) Q-'$*-&'(.-&0)
QRRRTR?P!) D.-/$*$-"$) .-) S$:*&0) R-8(-$$*(-8) ;SRM<H! UU0! 981Y9870!
)***H!1X250!

?:@! +0! >DDEH! "0! (JDKH! +0! <0! ,FDH! ;0! 3FFH! A0! ZPB`H! PEC! ,0! ;.SH!
Q#BPEORDBSPL.DE!DR!1&!UMPEFO! .ELD!5&!ODRL!PEC! RMFa.^MF! OLBKILKBFO!\.LJ!
FS^FCCFC! FMFILB.IPM! RKEIL.DEPM.LTHV!FD!) &++0($6) %&'$*(&0,) X)
(-'$*/&"$,H!WDM0!22H!ED0!5:H!UU0!56296Y562:7H!1X2:0!



?2X@! &0!<0!30!+K`.EOH!_0!>PJDSFCH!PEC!,0!"0!;K`KBF`PH!Q_IIFMFBPLFC!P/.E/!
RDB! LFOL.E/! UDMTSFB.I! ^.DSPLFB.PMO! PEC! SFC.IPM! CFW.IFOHV!?$6("&0)
$-8(-$$*(-8)X)+#1,(",H!WDM0!YNH!ED0!2XH!UU0!218XY2184H!1XX90!

?22@! Z0! [0! ADKPEH! >0! (0! ZF./EDEH! (0! (PBC.EPKCH! PEC! =0! 3FSUhB.iBFH!
Q(JPBPILFB.OPL.DE!DR!#."!IDPL.E/O!PEC!DR! LJF!#."f,.! .ELFBRPIF!^T!jYBPT!
UJDLDFMFILBDE! OUFILBDOIDUT! PEC! _K/FB! FMFILBDE! OUFILBDOIDUTHV!F++0($6)
!:*/&"$)!"($-"$H!WDM0!69H!ED0!4H!UU0!7:7Y6X5H!2::50!

?21@! ,0!+0!_JEH!A0!AFDE/H!PEC!,0!A0!;.S0!]*SFB/.E/!FEIPUOKMPL.DE!LFIJEDMD/.FO!
RDB! MDE/YLFBS! BFM.P^.M.LT! DR! S.IBDRP^B.IPLFC! .SUMPELP^MF!
CFW.IFOH]!?("*.%&"#(-$,!2XH!ED0!9H!UU0!7X9H!1X2:0!

?25@! b0!=.P/`PH!PEC!<0!_0!,FBC.eEH!Q$FPM.G.E/!RMFa.^MF!̂ .DFMFILBDE.I!SFC.I.EFO!
RDB! PIIFOO.E/! LJF! UFB.UJFBPM! EFBWFOkLFIJEDMD/T!
IDEO.CFBPL.DEOHV!P(.$0$"'*.-(")%$6("(-$H!WDM0!4H!ED0)2H!UU0!2Y2XH!AKE0!1X290!
CD.d!2X02296fO41154YX29YXX2XYT!

?24@! ;0!"PE^P`JOJH!$0!$.LPOPMDH!<0!_0!,FBC.eEH!PEC!b0!=.P/`PH!Q3DE/YLFBS!
FEIPUOKMPL.DE! DR! UMPL.EKS! SFLPMM.GPL.DE! KO.E/! P! +R%! ! ! _3&YZ&>,!
^.MPTFB!RDB!EDEYJFBSFL.I!PIL.WF!.SUMPELOHV!)E!HNHN)QRRR)CN'#)R0$"'*.-(")
D.%+.-$-',) &-6) 9$"#-.0.81) D.-/$*$-"$) ;RD9D<H! UU0! 468Y481H! 1X1X0!
CD.d!2X022X:f*(#(5196101X1X0XXX92!

?27@! (0!3.H!>0!(PK\FH![0![PE/H!&0!,IJPK^BDFI`H!30!>PCFBH! PEC!>0!%U!CF!
NFFI`H! Q'MLBPYMDE/YLFBS! BFM.P^MF! FEIPUOKMPL.DE! KO.E/! PE! PLDS.I! MPTFB!
CFUDO.LFC! JRD1fPM1D5fJRD1! LB.UMFY.ELFBMPTFB! RDB! ^.DSFC.IPM!
.SUMPELOHV!D.&'(-8,H!WDM0!ZH!ED0!:H!UU0!78:H!1X2:0!

?26@! (0! 3PSDELH! #0! =BF/DH! ;0! "PE^P`JOJH! _0! ,0! )C.MH! b0! =.P/`PH! _0!
bPEJDFOLFE^FB/JFH!,0!(D/PEH!PEC!"0!&DEPMCODEH!Q,.M.IDEF!FEIPUOKMPL.DE!
DR! LJ.EYR.MS! ,.%! aH! ,.%! a! "! T! PEC! ,.(! RDB! SDCFBE! FMFILBDE.I! SFC.IPM!
.SUMPELOd! P! IDSUPBPL.WF! MDE/YLFBS! P/.E/! OLKCTHV!U.:*-&0) ./) S$:*&0)
R-8(-$$*(-8H!WDM0! I[H! ED0! 7H! X77XX5H! 1X120! CD.d! ! 2X02X99f2842Y
1771fP^RXC6!

?28@! _0!)0!bFMFPH!,0!bDMMF^BF/LH!=0!;0!<PBCJPEPH!PEC!b0!=.P/`PH!Q<PRFBYOIPMF!
=BPUJFEFY^POFC! ODRL! .SUMPEL!\.LJ!DULD/FEFL.I! IDSUPL.^.M.LT7V) )E)>*."3)
QRRR)?("*.$0$"'*.%$"#3)!1,'3);?R?!<H!bPEIDKWFBH!(PEPCPH!APE0!1X1X0!
CD.d!2X022X:f>*>,4664201X1X0:X76568!

?29@! ;0! "PE^P`JOJH! >0! ;MK^PH! N0! ZPJMH! -0! ! NDKB/FD.OH! $0! &F``FBH! <0! _0!!
,FBC.eEH! PEC! b0! =.P/`PH! Q*RRFIL! DR! O./EPMO! DE! LJF! FEIPUOKMPL.DE!
UFBRDBSPEIF! DR! UPBTMFEF! IDPLFC! UMPL.EKS! LBPI`O! RDB! PIL.WF! SFC.IPM!
.SUMPELOHV! )E!HNIZ) WI,') F--:&0) Q-'$*-&'(.-&0) D.-/$*$-"$) ./) '#$) QRRR)
R-8(-$$*(-8) (-)?$6("(-$)&-6)P(.0.81)!."($'1) ;R?PD<H!UU0!594XY5944H!!
)***H!AKM0!1X2:0!CD.d!2X022X:f*>N(01X2:099788X1!
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