
28-29 July, 2016  

Massachusetts College of Art and Design, Boston, USA

The 20th dmi: Academic  
Design Management  
Conference Proceedings

DESIGN RESEARCH MEETS DESIGN PRACTICE

Inflection Point



:;3#!.1<-!=8$,/2'8!./0'&%!1$%$&/2/%3!")%4/*/%8/!

<%4+/83')%!5)'%3-!./0'&%!>/0/$*8#!1//30!./0'&%!5*$83'8/!

?)03)%@!A9=@!::B:C!D6+E!:;FG! !

")HE*'&#3!I!:;FGJ!")HE*'&#3!'%!/$8#!H$H/*!)%!3#'0!8)%4/*/%8/!H*)8//,'%&0!'0!3#/!H*)H/*3E!)4!
3#/!$63#)*K0LJ!5/*2'00')%!'0!&*$%3/,!3)!*/H*),68/!8)H'/0!)4!3#/0/!M)*N0!4)*!H6*H)0/0!*/+/O$%3!
3)!3#/!$7)O/!8)%4/*/%8/@!H*)O',/,!3#$3!3#/!$63#)*K0L@!0)6*8/!$%,!8)HE*'&#3!%)3'8/!$*/!'%8+6,/,!
)%!/$8#!8)HEJ!P)*!)3#/*!60/0@!'%8+6,'%&!/Q3/%,/,!R6)3$3')%@!H+/$0/!8)%3$83!3#/!$63#)*K0LJ 

758*9/!*/!(;?)*+!85+-.6O!XA().6*/9!
,/-5+505/-8!.3!8;8-,*/50!058*9/!+,(,?*)*->!
a'0$!1=a1?Z>Su$@!_$3$*'%$!(ZVVZ>BZ.1=g7!!

$!a'%NrH'%&!A%'O/*0'3EU!7!S)3#/%76*&!A%'O/*0'3E@!W._!{!=8$,/2E!)4!./0'&%!$%,!"*$430!

>0)'&03$$)-8)('/03/'.3&)'/0)'2"#$%&'()&/,*'/,536'*3%()'3'-))5'/,'())'
()*+%&)'"()*('3('23*/-)*('3-5'*)(,"*&)('%-'/0)'&,-/%-","('*)-)73$',.'()*+%&)(;'
!"#$%&'()&/,*',*83-%G3/%,-('3*)'#)%-8')-&,"*38)5'/,'5)+)$,2'/0)%*'5)(%8-'
&323#%$%/6'3('3'736'/,'1))/'&03$$)-8)('3-5'/0)*)'%('&"**)-/$6'3'()/',.'
%-%/%3/%+)('3%1%-8'/,'5)+)$,2'5)(%8-'&323#%$%/6'7%/0%-',*83-%G3/%,-('%-'8)-)*3$;'
<-/*,5"&/%,-',.'()*+%&)'5)(%8-'322*,3&0)('3-5'1)/0,5('/03/'2*,+%5)'/,,$('.,*'
%-+,$+)1)-/'3-5')-03-&)5'"-5)*(/3-5%-8',.'"()*'-))5('3-5'2*%,*%/%)('%(',-)'
2,2"$3*'(/*3/)86;'@)*+%&)'5)(%8-'2*,A)&/('3%1%-8'/,'#"%$5'5)(%8-'&323#%$%/6'
/)-5'/,'.,&"(',-'5)(%8-'(?%$$(4'1)/0,5('3-5'2*,&)((4'3-5'03+)'3-'%-0)*)-/'
2*)&,-&)2/%,-',.'/0)()'3(2)&/('3('/*3-(.)**3#$)'/0*,"80'322$%&3/%,-'%-'()*+%&)'
5)(%8-'2*,A)&/(;'P,7)+)*4'/0)'/62)(',.'&323#%$%/%)('#"%$/'%-/,'/0)()'1)/0,5(4'
3-5'0,7'3-5'%.'/0)'?-,7$)58)'%('3#(,*#)5'3-5'5)+)$,2)5'%-/,'5)(%8-'
&323#%$%/6'#6'/0)',*83-%G3/%,-(4'%('*3*)$6'5%(&"(()5;']3()5',-'3-'3#(,*2/%+)'
&323&%/6'2)*(2)&/%+)4'/0%('232)*'(/"5%)('/0)'5)+)$,21)-/',.'5)(%8-'&323#%$%/6'
/0*,"80'/0)'3#(,*2/%,-',.'?-,7$)58)'.*,1'()*+%&)'5)(%8-'2*,A)&/(;'>0)'232)*'
3*8")('.,*'3-')1203(%(',-')E2$,*3/,*6'7%/0'5%..%&"$/%)('/*3-(%/%,-%-8'/,'
/*3-(.,*13/%+)'$)3*-%-8;'>0"('-,/'*)3&0%-8')E2$,%/%+)'$)3*-%-8'70)*)'/0)'
,*83-%G3/%,-'."$$6'#)-).%/(',.'/0)'5)(%8-'&323#%$%/%)('(/%$$'3*)'$3&?%-8;'

'

!"#$%&'(H'I)(%8-'&323#%$%/6J'()*+%&)'5)(%8-J'%12$)1)-/3/%,-J'2"#$%&9()&/,*'
0)3$/0&3*)J'3#(,*2/%+)'&323&%/6'

! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
u!! ")**/0H)%,'%&!$63#)*-!B*8,!T,):?569!b!/B2$'+-!)*8,K:,):?569L)*;K85!



I)(%8-'%-'2"#$%&'()&/,*H'LE2$,*%-8'3-/)&)5)-/(',.'("(/3%-)5'5)(%8-'&323#%$%/6'

F:fl!

1/-6.0;+-*./!!
V#/*/!'0!$!,/2$%,!M'3#'%!3#/!H67+'8!0/83)*!4)*!$+3/*%$3'O/!2),/+0!4)*!

2$%$&/2/%3!$%,!)H/*$3')%0!3#$%!$*/!86**/%3+E!$O$'+$7+/!4*)2!3#/!
,)2'%$3'%&!4'&6*/0!)4!3#)6&#3@!/J&J!g/M!567+'8!1$%$&/2/%3!KW$*3+/E@!:;;\LJ!
=HH*)$8#/0!3#$3!)H/%!6H!0'+)!03*6836*/0@!'%O)+O/!8'3'X/%0!$%,!4)860!)%!O$+6/!
8*/$3')%!$*/!&$'%'%&!3*$83')%J!V#'0!'%8*/$0'%&!'%3/*/03!'%!'%%)O$3')%!$%,!
*/%/M$+!4)*!3#/!H67+'8!0H#/*/!#$0!8*/$3/,!M#$3!8$%!7/!0//%!$0!$!H6++!4$83)*!
4)*!$HH*)$8#/0!7$0/,!'%!,/0'&%!N%)M+/,&/!068#!$0!0/*O'8/!,/0'&%!$%,!,/0'&%!
3#'%N'%&!K?$0)%@!:;F;U!?/O$%@!>)7/*3@!?$3/@!1$#/*@!v!(/++0@!:;;lLJ!1/3#),0!
$%,!H*)8/00/0!4*)2!,/0'&%!)H/%!4)*!3#/!60/*0!3)!7/!0//%!$0!H$*3%/*0!$%,!
*/0)6*8/0!'%!3#/!)%&)'%&!,/O/+)H2/%3!M)*NJ!V#'0!'2H+'/0!$!%//,!3)!,/O/+)H!
%/M!8$H$7'+'3'/0!M'3#'%!H67+'8B0/83)*!)*&$%'X$3')%0@!068#!$0!3#/!8$H$7'+'3E!3)!
2//3@!+'03/%!3)!$%,!'%O)+O/!8'3'X/%0!'%!3#/!*/%/M$+!)4!86**/%3!$%,!%/M!
0/*O'8/0J!<%!Z6*)H/!K$%,!/+0/M#/*/L!0/O/*$+!'%'3'$3'O/0!#$O/!7//%!03$*3/,!3)!
,/$+!M'3#!3#/0/!'006/0!)4!,/0'&%!'%3/&*$3')%!$%,!8$H$7'+'3E!76'+,'%&!K/J&J@!
?$0)%@!:;F;U!9M'$3/N@!:;FGU!_'27/++!v!1$8,)%$+,@!:;F\LJ!

V#/0/!'%'3'$3'O/0!8+$'2!3#$3!3#/!'%3*),683')%!)4!0/*O'8/!,/0'&%!2/3#),0!
$%,!$HH*)$8#/0!'%!H67+'8!0/83)*!)*&$%'X$3')%0!$*/!$!M$E!3)!2//3!3#/!H67+'8!
0/83)*[0!8#$++/%&/0!3#*)6&#!3#/!0688/0046+!'%O)+O/2/%3!)4!60/*0!$%,!
03$N/#)+,/*0@!M'3#!3#/!H6*H)0/!)4!/%#$%8'%&!3#/!6%,/*03$%,'%&!)4!3#/'*!
%//,0!$%,!H*')*'3'/0!K/J&J@!?$0)%@!:;F;U!9$%&')*&'@!:;F\LJ!<%3/&*$3')%!)4!
0/*O'8/!,/0'&%!'%3)!3#/!H67+'8!0H#/*/!#$0@!#)M/O/*@!$+0)!7//%!8*'3'R6/,!4)*!
#'&#!8)030@!%)3!H$E'%&!/%)6&#!$33/%3')%!3)!3#/!'2H+/2/%3$3')%!)4!)638)2/0@!
$%,!$!+$8N!)4!8)%3'%6'3E!,6/!3)!3#/!60/!)4!8)%06+3$%30!K?+E3#!v!_'27/++@!:;FFU!
16+&$%@!:;Fh$LJ!V#/0/!8)%8/*%0!06&&/03!3#$3!,/O/+)H2/%3!)4!,/0'&%!
8$H$7'+'3E!'%!H67+'8!0/83)*!)*&$%'X$3')%0!8$%%)3!0)+/+E!*/+E!)%!#'*'%&!)*!
H*)86*'%&!,/0'&%!8)2H/3/%8/!4)*!'%,'O',6$+!H*)`/830!)*!'%3*),68'%&!,/0'&%!
2/3#),0!$%,!3))+0J!=33/%3')%!$+0)!#$0!3)!7/!H$',!3)!M#/3#/*!,/0'&%!
N%)M+/,&/!'0!3*$%04/**/,!3#*)6&#!H*)`/830@!$%,!M#$3!N'%,!)4!,/0'&%!
N%)M+/,&/!$%,!0N'++0@!$*/!'%!4)860!'%!*/+$3')%!3)!)*&$%'X$3')%$+!'%3/&*$3')%J!

V#/0/!0H/8'4'8!R6/03')%0@!#)M!N%)M+/,&/!$%,!8$H$7'+'3'/0!$*/!3*$%04/**/,!
$%,!$00'2'+$3/,@!$*/!8/%3*$+!3)H'80!'%!3#/!,'08)6*0/!)4!)*&$%'X$3')%$+!
+/$*%'%&J!=70)*H3'O/!8$H$8'3E!K")#/%!v!a/O'%3#$+@!FCC;L!'0!)%/!8)%8/H3!
M'3#'%!3#'0!4'/+,!M/!7/+'/O/!8)6+,!7/!4*6'346+!4)*!,/O/+)H'%&!$%!6%,/*03$%,'%&!
$7)63!#)M!,/0'&%!N%)M+/,&/!'0!'%3/&*$3/,!$%,!,/O/+)H/,!'%3)!,/0'&%!



`<@B'NB`N]LDM'j'dB>BD<OB'RL>>LD9LINBO''

F:ff!

8$H$7'+'3E!M'3#'%!H67+'8!0/83)*!)*&$%'X$3')%0JF!Y%/!N/E!8)%03*683!M'3#'%!
$70)*H3'O/!8$H$8'3E!'0!3#/!,/O/+)H2/%3!)4!$%!)*&$%'X$3')%[0!$7'+'3E!3)!60/!
%/M!N%)M+/,&/!3#*)6&#!3#/!3#*//!H*)8/00/0!)4!/QH+)*$3'O/@!3*$%04)*2$3'O/!
$%,!/QH+)'3$3'O/!+/$*%'%&!Ka$%/@!_)N$!$%,!5$3#$N@!:;;GLJ!

V$N'%&!$%!$70)*H3'O/!8$H$8'3E!H/*0H/83'O/!$%,!+))N'%&!$3!$70)*H3')%!)4!
%/M!/Q3/*%$+!N%)M+/,&/!7E!3#/!)*&$%'X$3')%@!3#'0!H$H/*!4)860/0!)%!M#$3!
N'%,!)4!N%)M+/,&/!'0!3*$%04/**/,!3#*)6&#!0/*O'8/!,/0'&%!H*)`/830!$'2/,!$3!
,/O/+)H'%&!,/0'&%!8$H$7'+'3EJ!?$0/,!)%!3#*//!H67+'8!0/83)*!8$0/0!7$0/,!'%!
#/$+3#8$*/@!4$83)*0!'%4+6/%8'%&!$70)*H3')%!)4!N%)M+/,&/!$*/!,'08600/,!'%!
*/+$3')%!3)!#)M!3#/!H*)`/830!/%$7+/!,/O/+)H2/%3!)4!0603$'%/,!)*&$%'X$3')%$+!
,/0'&%!8$H$7'+'3EJ!

(/!4'*03!H*/0/%3!$%,!,'08600!)%&)'%&!,/0'&%!'%'3'$3'O/0@!3#/%!H)0'3')%!
,/0'&%!8$H$7'+'3E!4)++)M/,!7E!3#/!$70)*H3'O/!8$H$8'3E!8)%03*683!$%,!'30!
*/+$3')%!3)!$!H67+'8!0/83)*!8)%3/Q3J!g/Q3!4)++)M0!$!2/3#),0!0/83')%!M#/*/!M/!
,/08*'7/!3#/!8$0/0!$%,!3#/'*!8#$*$83/*'03'80J!9670/R6/%3+E@!M/!H*/0/%3!3#/!
$%$+E0'0!$%,!4'%,'%&0!3#*)6&#!3#/!,/O/+)H2/%3!)4!3M)!3#/2/0@!$%,!3#/!
H$H/*!'0!8)%8+6,/,!M'3#!$!,'08600')%J!

R/9.*/9!058*9/!*/*-*,-*258!*/!(;?)*+!85+-.6!
=0!2/%3')%/,!$7)O/@!3#/*/!$*/!$!0/O/*$+!'%'3'$3'O/0!$'2/,!$3!'%3*),68'%&!
,/0'&%!3)!H67+'8!0/83)*!)*&$%'X$3')%0J!V#/!H*)`/830!)43/%!0/3!)63!3)!$8#'/O/!$!
0H/8'4'8!,/0'&%!)638)2/!'%!H$*$++/+!M'3#!$%!$00'2'+$3')%!)4!,/0'&%!$83'O'3'/0!'%!
3#/!*/&6+$*!H*$83'8/J!Y%/!/$*+E!'%'3'$3'O/!M$0!1'%,a$7!/03$7+'0#/,!'%!
./%2$*N!'%!:;;\!K?$0)%@!:;F;L@!$%,!$%)3#/*!2)*/!*/8/%3!/Q$2H+/!'0!3#/!
9H',/*!H*)`/83!K96HH)*3'%&!567+'8!0/83)*!<%%)O$3')%!60'%&!./0'&%!'%!
Z6*)H/$%!>/&')%0L!+/,!7E!5.>!K9M'$3/N@!:;FGLJ!>6%%'%&!4)*!$+2)03!3#*//!
E/$*0@!3#/!H*)`/83!$'2/,!cV)!,/2)%03*$3/!3#/!O$+6/!)4!0/*O'8/!,/0'&%!$0!$!
H*)8/00!4)*!H67+'8!0/*O'8/!'%%)O$3')%!3#$3!8$%!$8#'/O/!8)03!0$O'%&0!4)*!
H*)O',/*0!$%,!7/33/*!60/*!/QH/*'/%8/0!4)*!8'3'X/%0!3#*)6&#!3#/!H'+)30d!
K9M'$3/N@!:;FG@!HJfLJ!=!3#'*,!H*)`/83!'0!3#/!A_!H)+'8E!+$7@!/03$7+'0#/,!'%!:;Fh@!
M#/*/!3#/!$'2!#$0!7//%!3)!#/+H!H67+'8!H)+'8E!2$N/*0!/QH+)*/!$%,!,/O/+)H!
%/M!8$H$7'+'3'/0!'%!)*,/*!3)!8*/$3/!H)+'8'/0!2)*/!'%!+'%/!M'3#!3#/!%//,0!)4!
8'3'X/%0!K_'27/++!v!1$8,)%$+,@!:;F\LJ!P)++)M'%&!3#/!A_!H)+'8E!+$7@!?$'+/E!
$%,!a+)E,!K:;FGL!#$0!3$N/%!$!4'*03!03/H!3)M$*,0!6%,/*03$%,'%&!M#$3!#$HH/%0!
)%!3#/!'%0',/!)4!3#/!)*&$%'X$3')%J!V#/E!#'&#+'&#3!0)2/!'2H)*3$%3!$0H/830!3)!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
F!V#/!8)%8/H3!#$0!H*/O')60+E!7//%!60/,!'%!036,'/0!)4!#)M!91Z0!$70)*7!,/0'&%!2$%$&/2/%3!
8$H$7'+'3'/0!K0//!4)*!/Q$2H+/!=8N+'%!K:;F^L!



I)(%8-'%-'2"#$%&'()&/,*H'LE2$,*%-8'3-/)&)5)-/(',.'("(/3%-)5'5)(%8-'&323#%$%/6'

F:fC!

8)%0',/*!M#/%!$33/2H3'%&!3)!'%3/&*$3/!,/0'&%!'%!H67+'8!H)+'8E@!068#!$0!3#/!
H)+'3'8$+!8)%3/Q3!$%,!86+36*/@!3'2/08$+/!$%,!M#$3!'0!8)%0',/*/,!N%)M+/,&/J!!

=%!$*&62/%3!4)*!,/O/+)H'%&!,/0'&%!8$H$7'+'3E!M'3#'%!H67+'8!0/83)*!
)*&$%'X$3')%0!'0!3)!2$N/!,/0'&%!$!%$36*$+!H$*3!)4!,/O/+)H2/%3!M)*NJ!
ZQ/2H+'4'/,!3#*)6&#!3#/!7/03!H*$83'8/!&6',/+'%/0!4*)2!3#/!95<.Z>!H*)`/83!
K9M'$3/N@!:;FGLJ!9/*O'8/!,/0'&%!H*)`/830!$'2'%&!3)!76'+,!'%%)O$3')%!8$H$7'+'3E!
3/%,!3)!4)860!)%!,/0'&%!N%)M+/,&/!'%!3/*20!)4!0N'++0@!2/3#),0!$%,!
H*)8/00/0@!763!%)3!H$E'%&!$33/%3')%!3)!)3#/*!4$83)*0!3#$3!2'&#3!$44/83!3#/!
$7'+'3E!3)!60/!,/0'&%!'%!3#/!,/O/+)H2/%3!M)*NJ!1$%E!0/*O'8/!,/0'&%!
8$H$7'+'3E!76'+,'%&!H*)`/830!#$O/!$%!'%#/*/%3!H*/B8)%8/H3')%!)4!,/0'&%!0N'++0!
$%,!2/3#),0!$0!3*$%04/**$7+/!3#*)6&#!3#/'*!$HH+'8$3')%!'%!0/*O'8/!,/0'&%!
H*)`/830@!$0!0//%!'%!3#/!H*)`/830!*/4/**/,!3)!$7)O/J!V#/!N'%,0!)4!8$H$7'+'3'/0!
3#$3!$*/!76'+3!'%3)!3#/0/!2/3#),0@!$%,!#)M!$%,!'4!3#/!N%)M+/,&/!'0!
3*$%04/**$7+/!'0!*$*/+E!,'08600/,!K(/33/*BZ,2$%!$%,!1$+27/*&@!:;FGLJ!!

P)*!/Q$2H+/!%)%/!)4!3#/!036,'/0!$7)O/!,'08600!0,7!3#/!N%)M+/,&/!
3*$%04/**/,!3#*)6&#!3#/!H*)`/830!'0!46*3#/*!,'00/2'%$3/,!$%,!$70)*7/,!7E!
3#/!)*&$%'X$3')%0J!_'27/++!v!1$8,)%$+,!K:;F\L!H)'%3!)63!3#$3!3#/!%/Q3!03/H!
4)*!3#/!)*&$%'X$3')%$+!+/$*%'%&!'%!3#/!A_!H)+'8E!+$7!H*)`/83!'0!3)!0H*/$,!3#/!
N%)M+/,&/!$%,!/QH/*'/%8/!8*/$3/,!'%!3#/!H'+)30!4*)2!3#/!0H/8'4'8!'%,'O',6$+0!
3#$3!#$O/!3$N/%!H$*3!3)!3#/!H)+'8E!2$N'%&!)*&$%'X$3')%!$3!+$*&/J!W)M/O/*@!
#)M!3#'0!H#$0/!/O)+O/0!'0!%)3!E/3!036,'/,!$%,!,'08600/,J!

(/!$*&6/!3#/!'2H)*3$%8/!)4!036,E'%&!#)M!3*$%04/**/,!N%)M+/,&/!'0!
,'4460/,!4*)2!3#/!0H/8'4'8!H*)`/830!$%,!$00'2'+$3/,!'%!3#/!86+36*/@!H*)8/00/0!
$%,!*)63'%/0!)4!H67+'8!)*&$%'X$3')%0J!

758*9/!%,(,?*)*->!
./0'&%!8$H$7'+'3E!'0!$%!/8+/83'8!8)%8/H3@!M#/*/!0)2/!$63#)*0!8)%%/83!3#/!

60/!)4!3#/!3/*2!3)!,/0'&%!N%)M+/,&/@!0N'++0!$%,!2/3#),0!K/J&J!>$/@!:;F\U!
1)6+3*'/@!"+$*N0)%!v!5*)7/*3!:;;lU!1)*3$3'@!]'+$*'!v!1$44/'@!:;FhL@!M#'+/!
)3#/*0!*/+$3/!'3!3)!2$%$&/2/%3!H*$83'8/0!'%!3#/!)*&$%'X$3')%!K/J&J!
"$%3$2/00$@!FCCCU!1)*3$3'!/3!$+J@!:;FhL!)*!3)!,/0'&%!+/$,/*0#'H!K1)*3$3'!/3!
$+J@:;FhLJ!<%!268#!)4!3#/!+'3/*$36*/!'3!'0!$+0)!60/,!'%!$!*/'4'/,!2$%%/*@!2$N'%&!
'3!,'44'86+3!4)*!3#/!*/$,/*!3)!6%,/*03$%,!M#$3!,/0'&%!8$H$7'+'3E!'2H+'/0J!V#'0!
7*)$,!60/!)4!3#/!8)%8/H3!2$E!)4!8)6*0/!H)0/!$!H*)7+/2!4)*!,/0'&%!%)O'8/!
)*&$%'X$3')%0!$0!3#/E!$*/!/%8)6*$&/,!3)!,/O/+)H!3#/'*!,/0'&%!8$H$7'+'3EJ!
(#/*/!,)!3#/E!03$*3@!M#$3!0#)6+,!3#/E!4)860!)%p!<3!'0!$+0)!$%!'006/!4)*!
$8$,/2'$!M#/%!$33/2H3'%&!3)!,/O/+)H!N%)M+/,&/!$7)63!#)M!,/O/+)H2/%3!
)4!,/0'&%!8$H$7'+'3E!'0!/%$7+/,!$%,!06HH)*3/,J!



`<@B'NB`N]LDM'j'dB>BD<OB'RL>>LD9LINBO''

F:C;!

(#/%!4)860'%&!)%!,/0'&%!N%)M+/,&/@!0N'++0!$%,!2/3#),0@!,/0'&%!
8$H$7'+'3E!7/8)2/0!3'&#3+E!8)%%/83/,!3)!#62$%!*/0)6*8/0@!3)!3#/!'%,'O',6$+0!
'%!3#/!)*&$%'X$3')%!#)+,'%&!3#/0/!0N'++0!$%,!8)2H/3/%8/0J!=%!)*&$%'X$3')%!
8$%@!4*)2!3#'0!H/*0H/83'O/@!,/O/+)H!'30!,/0'&%!8$H$7'+'3E!7E!#'*'%&!'%B#)60/!
,/0'&%/*0!)*!H*)86*'%&!,/0'&%!8)2H/3/%8/!$0!%//,/,J!P*)2!3#/!H/*0H/83'O/!
3#$3!,/0'&%!8$H$7'+'3E!$+0)!/%3$'+0!$7'+'3E!3)@!4)*!/Q$2H+/@!2$%$&/!,/0'&%!
*/0)6*8/0@!'%3/&*$3/!,/0'&%!'%!86**/%3!H*$83'8/0!$%,!$00'2'+$3/!'3!3)!)3#/*!
)*&$%'X$3')%$+!46%83')%0@!,/0'&%!8$H$7'+'3E!'0!2)*/!8+)0/+E!8)%%/83/,!3)!
2$%$&/2/%3J!P*)2!3#'0!H/*0H/83'O/@!,/0'&%!8$H$7'+'3E!8$%%)3!7/!,/O/+)H/,!
,'*/83+E!3#*)6&#!$,,'%&!/Q3*$!)*!%/M!*/0)6*8/0J!<3!$+0)!*/R6'*/0!,/O/+)H/,!
$M$*/%/00!$%,!$,$H3$3')%!)4!*)63'%/0!$%,!H*$83'8/0J!

=0!H*/O')60+E!03$3/,@!2$%E!0/*O'8/!,/0'&%!H*)`/830!$'2'%&!3)!,/O/+)H!
,/0'&%!8$H$7'+'3E!'%!H67+'8!0/83)*!)*&$%'X$3')%0!$*/!4)860'%&!)%!'%3*),68'%&!
3#/!H*)8/00/0@!2/3#),0!$%,!3))+0!)4!0/*O'8/!,/0'&%@!$0!/Q/2H+'4'/,!7E!3#/!
95<.Z>!H*)`/83!K9M'$3/N@!:;FGL@!M'3#!3#/!&)$+!'%8*/$0/!$M$*/%/00!3#$3!
,/0'&%!$HH*)$8#/0!8$%!7/!O$+6$7+/!'%!3#/!)*&$%'X$3')%J!a'%!K:;FhL!#)M/O/*!
$*&6/0!3#$3!,/0'&%!8$H$7'+'3E!M'3#'%!H67+'8!0/83)*!'0!%)3!$7)63!8)HE'%&!,/0'&%!
2/3#),0!)*!$7'+'3'/0!068#!$0!0N/38#'%&@!H*)3)3EH'%&!)*!*/0/$*8#J!9'2H+E!
3*$'%'%&!8'O'+!0/*O$%30!'%!3#/0/!0N'++0!M'++!%)3!,/O/+)H!3#/!)*&$%'X$3')%[0!
,/0'&%!8$H$7'+'3EJ!>$3#/*@!0#/!$*&6/0!3#$3!,/0'&%!8$H$7'+'3E!'0!$7)63@!M'3#!3#/!
#/+H!)4!3#/0/!0N'++0!$%,!$7'+'3'/0@!76'+,'%&!3*603!$2)%&!3#/!8'3'X/%0!7E!2$N'%&!
3#/!H*)7+/2!0)+O'%&!)*!,/O/+)H2/%3!H*)8/00/0!O'0'7+/!$%,!$88/00'7+/!3)!$++!
03$N/#)+,/*0!K'7',JLJ!V#'0!06&&/030!,/0'&%!8$H$7'+'3E!,)/0!%)3!)%+E!'2H+E!3#/!
$7'+'3E!3)!60/!$!0/3!)4!0N'++0@!763!$+0)!3#/!6%,/*03$%,'%&!)4!#)M!$%,!M#E!3#/E!
$*/!60/,J!

P)++)M'%&!$!H/*0H/83'O/!/%3$'+'%&!7)3#!2/3#),!8)2H/3/%8/!$%,!
2$%$&/2/%3@!?),E!K:;;fL!$%,!163$%/%!K:;;fL!$+0)!H)'%3!)63!3#$3!,/0'&%!
8$H$7'+'3E!'0!%)3!$!4'Q/,!3#'%&J!V#/E!$*&6/!3#$3!$%!)*&$%'X$3')%[0!,/0'&%!
8$H$7'+'3E!#$0!3)!/O)+O/!$%,!7/!6H,$3/,!$0!3#/!8)%,'3')%0!'%!$%,!$*)6%,!3#/!
)*&$%'X$3')%!8#$%&/!K?),E@!:;;fU!163$%/%@!:;;fLJ!V#'0!06&&/030!3#$3!3#/!
,/0'&%!8$H$7'+'3E!)4!/$8#!)*&$%'X$3')%!'0!3)!0)2/!/Q3/%3!6%'R6/J!9)2/!
)*&$%'X$3')%0!2'&#3!%//,!3)!76'+,!6H!$!8)2H/3/%8/!4)*!,/0'&%!0N'++0!
'%3/*%$++E!M#'+/!)3#/*0!8$%!H*)86*/!'3J!9)2/!#$O/!$!%//,!4)*!8)2H/3/%8/!
$%,!0N'++!M'3#'%!0H/8'4'8!,/0'&%!,'08'H+'%/0!M#'+/!)3#/*0!#$O/!$!2)*/!&/%/*$+!
%//,J!")22)%!4)*!$++!#)M/O/*@!M'++!7/!3#/!%//,!3)!4'3!'%!$%,!$00'2'+$3/!3#/!
,/0'&%!8$H$7'+'3'/0!3#/E!#$O/!8#)0/%!3)!60/!M'3#!)3#/*!46%83')%0!)4!3#/!
)*&$%'X$3')%@!*/&$*,+/00!)4!M#/3#/*!3#/!,/0'&%!8$H$7'+'3E!'0!'%3/*%$+!)*!
H*)86*/,J!



I)(%8-'%-'2"#$%&'()&/,*H'LE2$,*%-8'3-/)&)5)-/(',.'("(/3%-)5'5)(%8-'&323#%$%/6'

F:CF!

V#/!6%,/*03$%,'%&!)4!,/0'&%!8$H$7'+'3E@!)%!M#'8#!3#/!$%$+E0'0!$%,!
,'08600')%!)4!3#'0!H$H/*!*/030@!'0!7$0/,!)%!3#/!6%,/*03$%,'%&!3#$3!3#/!,/0'&%!
8$H$7'+'3E!M'++!7/!6%'R6/!4)*!/$8#!H$*3'86+$*!)*&$%'X$3')%J!V#/!$7'+'3E!3)!
/QH+)'3!,/0'&%@!/'3#/*!$0!$%!'%B#)60/!)*!$0!$!H*)86*/,!*/0)6*8/@!'0!8/%3*$+!3)!
)6*!6%,/*03$%,'%&!)4!,/0'&%!8$H$7'+'3EJ!V#/*/4)*/!$M$*/%/00!)4!#)M!,/0'&%@!
'30!$HH*)$8#/0@!2/3#),0!$%,!3))+0@!8$%!8)%3*'763/!O$+6/!$%,!$7'+'3E!3)!
2$%$&/!3#'0!7/8)2/0!'2H)*3$%3!H$*30!)4!$%!)*&$%'X$3')%[0!,/0'&%!8$H$7'+'3E!
K0//!4'&6*/!FLJ!

!

'

'

K%8"*)'S;'I)2)-5%-8',-'2)*(2)&/%+)4'5)(%8-'&323#%$%/6'&3-'#)'"-5)*(/,,5'3('
5)+)$,2)5'#6'%-&*)3(%-8'5)(%8-'&,12)/)-&)'*)(,"*&)(4'*3%(%-8'373*)-)((',.'
5)(%8-'3-5'%/('2,/)-/%3$'&,-/*%#"/%,-(',*'/0*,"80'5)+)$,21)-/',.'(/*"&/"*)('
/03/')-3#$)'"()',.'5)(%8-'2*3&/%&);'R)'"-5)*(/3-5'%/'3('*)$3/)5'/,'3$$'/0)()'
/0*))'3(2)&/(;'

$?8.6(-*25!%,(,+*->!
V#/!$70)*H3'O/!8$H$8'3E!8)%03*683!M$0!4'*03!,/O/+)H/,!7E!")#/%!$%,!

a/O'%3#$+!$%,!'0!,/4'%/,!$0!$%!)*&$%'X$3')%[0!$7'+'3E!c3)!*/8)&%'X/!3#/!O$+6/!
)4!%/M@!/Q3/*%$+!'%4)*2$3')%!N%)M+/,&/@!$00'2'+$3/!'3!$%,!$HH+E!'3!3)!
8)22/*8'$+!/%,0d!K")#/%!$%,!a/O'%3#$+@!FCC;@!HJF:fLJ!V#/!%/M!/Q3/*%$+!
N%)M+/,&/!8$%!7/!)4!O$*E'%&!N'%,0@!'%8+6,'%&!3/8#%)+)&'8$+!,/O/+)H2/%30!
068#!$0!%/M!2$3/*'$+0!)*!H*),683')%!H*)8/00/0@!$%,!M$E0!3)!)*&$%'X/@!M)*N!
M'3#!8#$%&/!2$%$&/2/%3!)*@!$0!'%!3#'0!8$0/@!,/0'&%!N%)M+/,&/J!=+3#)6&#!
3#/!8)%03*683!)*'&'%$3/0!4*)2@!$%,!3)!$!+$*&/!/Q3/%3!#$0!7//%!,/O/+)H/,!
3#*)6&#!036,'/0!)4!8)22/*8'$+!)*&$%'X$3')%0@!'3!#$0!*/8/%3+E!$+0)!7//%!
$HH+'/,!3)!$%,!036,'/,!'%!%)%B2$*N/3!8)%3/Q30!K/J&J!W$*O/E@!9N/+8#/*@!
9H/%8/*@!D$0!v!($+0#/@!:;F;U!>'8#$*,0!v!.6Q76*E@!:;FhLJ!

=43/*!$!3#)*)6&#!+'3/*$36*/!*/O'/M!)4!3#/!8)%8/H3@!a$%/@!_)N$!$%,!5$3#$N!
K:;;GL!#$O/!,/4'%/,!'3!$0!$%!)*&$%'X$3')%[0!$7'+'3E!3)!63'+'X/!%/M!/Q3/*%$+!
N%)M+/,&/!3#*)6&#!3#*//!0/R6/%3'$+!H*)8/00/0!K0//!4'&6*/!:LJ!



`<@B'NB`N]LDM'j'dB>BD<OB'RL>>LD9LINBO''

F:C:!

'

K%8"*)'X;'B-',*83-%G3/%,-W('3#(,*2/%+)'&323&%/6'%('135)'"2',.'/0*))'()C")-/%3$'
2*,&)(()('/0*,"80'70%&0'/0)',*83-%G3/%,-'"/%$%G)('-)7')E/)*-3$'?-,7$)58)'
f3532/)5'.*,1'`3-)')/'3$;4'XVVUg;'

B-/)&)5)-/(',.'3#(,*2/%+)'&323&%/6'
5*')*!*/+$3/,!N%)M+/,&/!'0!7*)6&#3!4)*M$*,!$0!$!2$'%!$%3/8/,/%3!3)!

$70)*H3'O/!8$H$8'3E!$0!'3!'0!/$0'/*!3)!*/8)&%'X/!$%,!4'%,!O$+6/!'%!N%)M+/,&/!
3#$3!)%/!8$%!0)2/#)M!*/+$3/!3)@!$88)*,'%&!3)!")#/%!$%,!a/O'%3#$+!KFCC;LJ!
=H$*3!4*)2!3#/!N%)M+/,&/!7$0/@!3#/!'%,'O',6$+!H+$E0!$%!'2H)*3$%3!*)+/!'%!3#/!
$70)*H3'O/!8$H$8'3E!)4!$%!)*&$%'X$3')%@!$0!'%,'O',6$+0!$83!$0!&$3/N//H/*0@!
08$%%'%&!$%,!3*$%0+$3'%&!%/M!/Q3/*%$+!N%)M+/,&/!K'7',JLJ!V#/!$7'+'3E!)4!3#/!
'%,'O',6$+!3)!$70)*7!N%)M+/,&/!'0!3#60!O'3$+!4)*!3#/!)*&$%'X$3')%[0!$70)*H3'O/!
8$H$8'3EJ!W)M/O/*@!3#/!$70)*H3'O/!8$H$8'3E!)4!$%!)*&$%'X$3')%!'0!%)3!/R6$+!3)!
3#/!062!)4!3#/!'%,'O',6$+0[!$7'+'3'/0U!$%!'2H)*3$%3!$0H/83!)4!3#/!
)*&$%'X$3')%[0!$70)*H3'O/!8$H$8'3E!'0!$+0)!'30!$7'+'3E!3)!/QH+)'3!3#/!%/M!
N%)M+/,&/!K'7',JLJ!]$%!,/%!?)08#@!])+7/*,$!$%,!./!?)/*!KFCCCL!$*&6/!3#$3!
$70)*H3'O/!8$H$8'3E!*/0',/0!'%!3#/!+'%N0!$%,!%/3M)*N0!)4!'%,'O',6$+!
8$H$7'+'3'/0J!5*)8/00/0!$%,!*)63'%/0!3)!8)226%'8$3/!$%,!3*$%04/*!3#/!%/M!
N%)M+/,&/!$8*)00!3#/!)*&$%'X$3')%[0!6%'30!$*/!3#/*/4)*/!'2H)*3$%3!K]$%!,/%!
?)08#!/3!$+J@!FCCCU!a$%/!/3!$+J@!:;;GLJ!

P)860'%&!)%!$%3/8/,/%30!*/+$3/,!3)!H*)8/00/0!$%,!*)63'%/!4)*!,'4460')%!)4!
%/M!N%)M+/,&/!3#*)6&#)63!3#/!)*&$%'X$3')%@!]$%!,/%!?)08#!/3!$+J!KFCCCL!
#$O/!)70/*O/,!3#$3!3#/!)*&$%'X$3')%$+!03*6836*/!3)!0)2/!/Q3/%3!'%4+6/%8/0!
3#/!$70)*H3')%!)4!%/M!N%)M+/,&/J!V#/E!0//!3#$3!3#/!)*&$%'X$3')%$+!
03*6836*/!'%4+6/%8/0!8)226%'8$3')%@!$%,!3#60!3#/!$7'+'3E!3)!,'4460/!
N%)M+/,&/!'%!3#/!)*&$%'X$3')%J!V#/E!#$O/!$+0)!',/%3'4'/,!3#*//!3EH/0!)4!
8)27'%$3'O/!8$H$7'+'3'/0!3#$3!$44/83!,'44/*/%3!$0H/830!)4!3#/!$70)*H3'O/!
8$H$8'3E@!0)8'$+'X$3')%@!0E03/2!$%,!8))*,'%$3')%!8$H$7'+'3'/0!K'7',JL@!0//!3$7+/!
FJ!D$%0/%@!]$%!,/%!?)08#!$%,!])+7/*,$!K:;;\L!#$O/!$*&6/,!3#$3!8)27'%$3'O/!
8$H$7'+'3'/0!$44/83!3#/!)*&$%'X$3')%[0!$7'+'3E!3)!0E%3#/0'X/@!$HH+E!$%,!/QH+)'3!
3#/!%/M!$%,!)+,!N%)M+/,&/J!

!



I)(%8-'%-'2"#$%&'()&/,*H'LE2$,*%-8'3-/)&)5)-/(',.'("(/3%-)5'5)(%8-'&323#%$%/6'

F:C^!

>3#$)'S;'Z,1#%-3/%+)'&323#%$%/%)('3..)&/%-8'/0)'3#(,*2/%+)'&323&%/6''

!
!
?$0/,!)%!036,'/0!)4!8)22/*8'$+!$83)*0!]$%!,/%!?)08#!/3!$+J!KFCCCL!#$O/!

$*&6/,!3#$3!2$%$&/2/%3!H+$E0!$%!'2H)*3$%3!*)+/!'%!3#/!$70)*H3'O/!8$H$8'3E!
)4!3#/!)*&$%'X$3')%@!$0!2$%$&/2/%3!,/8'0')%0!$%,!$83')%0!8)6+,!$,$H3!
)*&$%'X$3')%$+!03*6836*/!$%,!8)27'%$3'O/!8$H$7'+'3'/0J!<%!036,'/0!)4!3#/!
H67+'8!0/83)*@!2$%$&/2/%3[0!*)+/!'0!/0H/8'$++E!#'&#+'&#3/,J!V#/!$83'O'3'/0!)4!
2',,+/!2$%$&/2/%3!$*/!7*)6&#3!4)*M$*,!$0!'2H)*3$%3!4)*!3#/!H/*8/H3')%!)4!
3#/!$HH+'8$7'+'3E!)4!3#/!%/M!N%)M+/,&/!K>'8#$*,0!v!.6Q76*E@!:;FhLJ!?E!
H*)O','%&!8)%3/Q36$+!'%4)*2$3')%@!2',,+/!2$%$&/*0!8$%!06HH)*3!&*)6H!
2/27/*0[!6%,/*03$%,'%&!)4!3#/!*/+/O$%8/!)4!3#/!%/M!/Q3/*%$+!N%)M+/,&/!
K'7',L@!3#60!06HH)*3'%&!$00'2'+$3')%J!V#'0!*/+$3/0!3)!3#/!,'08600')%!)4!
&$3/N//H/*0[!$%,!3*$%04/*!$&/%30[!*)+/0!'%!3#/!,'4460')%!)4!%/M!N%)M+/,&/!7E!
")#/%!$%,!a/O'%3#$+!KFCC;LJ!V#/0/!*)+/0!$*/@!$88)*,'%&!3)!>'8#$*,0!$%,!
.6Q76*E!K:;FhL@!3EH'8$++E!H+$E/,!7E!2',,+/!2$%$&/*0J!>'8#$*,0!$%,!.6Q76*E!
K:;FhL!8)%8+6,/!3#$3!'3!'0!'2H)*3$%3!3#$3!h1%55$)'13-38)*('"-5)*(/3-5'/0)'
,*83-%G3/%,-:('(/*3/)86'3-5'/0)%*'*,$)'%-'/0)'?-,7$)58)9"/%$%G3/%,-'2*,&)((i!
K'7',J!HJFLJ!=!8)%8+60')%!3#$3!03*/00/0!3#/!'2H)*3$%8/!)4!O'/M'%&!
2$%$&/2/%3!$0!$!*/+/O$%3!$%3/8/,/%3!4)*!$70)*H3'O/!8$H$8'3E!M'3#'%!H67+'8!
0/83)*J!

W$*O/E!/3!$+J!K:;F;L!8+$'2/,!3#$3!4)*!'%4)*2$3')%!3)!7/!60/,!'%!,/8'0')%!
2$N'%&!$%,!'2H*)O'%&!H/*4)*2$%8/!'%!H67+'8!0/83)*!)*&$%'X$3')%0@!7)3#!
)*&$%'X$3')%$+!$%,!H0E8#)+)&'8$+!7$**'/*0!#$O/!3)!7/!)O/*8)2/J!V#'0@!3#/E!
06&&/03/,@!*/R6'*/0!$%!)*&$%'X$3')%!3#$3!#$0!$%!)%&)'%&!8)22'32/%3!3)!
+/$*%'%&!$%,!,/O/+)H2/%3!$%,!#$0!$%!)H/%!2'%,B0/3!$%,!$%!)H/%!8+'2$3/!

!"#$%&'(%)*+,'-'$%.%(%*/ 01'#-.*/+2+,3'4',(*4 5&6.7*&,*+"&+(3*+'$/"4-(%)*+,'-',%(8

9",%'.%:'(%"&+,'-'$%.%(%*/ ;4<'&%:'(%"&'.+,7.(74*=+98/(*#+
%>*'/+'&>+)'.7*/=+93'4*>+.'&<7'<*=+
?<4**>+7-"&+)%*@+"6+'--4"-4%'(*+
$*3')%"4+AB'&+>*&+C"/,3+*(
'.D=EFFFG

97--"4(+"4+3%&>*4+H&"@.*><*+'$/"4-(%"&+'/+(3*8+"&+(3*+"&*+3'&>+
<%)*+4%/*+("+/",%'.+%&(*<4'(%"&+$7(+"&+(3*+"(3*4+3'&>+'./"
4%/H+,4*'(%&<+#*&('.+-4%/"&/=+@3%,3+,'&+&*<'(%)*.8+%&6.7*&,*
(3*+)'.7%&<+"6+&*@+H&"@.*><*+AB'&+>*&+C"/,3+*(+'.D=+EFFFGD
I')*+.%((.*+"4+&"+%&6.7*&,*+"&+',J7%/%(%"&+'&>+'+-"/%(%)*
%&6.7*&,*+"&+'//%#%.'(%"&+"6+&*@+H&"@.*><*+AK'&/*&+*(+'.D
LMMNG

98/(*#+,'-'$%.%(%*/ O".%,%*/=+4"7(%&*/=+.*<%/.'(%"&/=+
#'&7'./=+6"4#'..8+/8/(*#%:*>
'&>+>",7#*&(*>
,"##7&%,'(%"&/=+-4",*>74*/
"4+47.*/+AB'&+>*&+C"/,3+*(
'.D=EFFFG

!'&+$*+3*.-67.+%&+$4*'H%&<+>"@&+$'44%*4/+-7(+7-+$8+/",%'.%:'(%"&+
,'-'$%.%(%*/+<%)*&+(%#*+AB'&+>*&+C"/,3+*(+'.D=+EFFFG
9"#*+*D<D+4"7(%&%:'(%"&+3')*+'+&*<'(%)*+*66*,(+"&+',J7%/%(%"&
'/+%(+3%&>*4/+*1-."4'(%"&+AK'&/*&+*(+'.D=+LMMNGD

!""4>%&'(%"&+,'-'$%.%(%*/ P*(@"4H/=+4*.'(%"&/3%-/+AB'&>*&+
C"/,3+*(+'.D=EFFFG
!4"//Q67&,(%"&'.+%&(*46',*/
AK'&/*&+*(+'.D=+LMMNG

R*.'(%"&/+$*(@**&+#*#$*4/+"6+'+<4"7-+/7--"4(+%#-.%,%(+
'$/"4-(%"&+"6+H&"@.*><*+AB'&+>*&+C"/,3+*(+'.D=+EFFFG
R*.'(%"&/+*&,"74'<*+/3'4%&<+"6+%&6"4#'(%"&+$*(@**&
>%/,%-.%&*/+'&>+3%*4'4,3%*/+AK'&/*&+*(+'.D=+LMMNG
O4"#"(*+&"&+4"7(%&*+'&>+/3'4*>+%&6"4#'(%"&+-4",*//%&<
@3%,3+,'&+/7--"4(+(3*+%&(*4-4*('(%"&+"6+-4"$.*#/=+")*4,"#*
>%66*4*&,*/+'&>+$7%.>+7&>*4/('&>%&<+6"4+(3*+&*@+H&"@.*><*
AK'&/*&+*(+'.D=+LMMNG



`<@B'NB`N]LDM'j'dB>BD<OB'RL>>LD9LINBO''

F:Ch!

3#$3!$88/H30!,/7$3/!K'7',JLJ!Y*&$%'X$3')%0!M#/*/!2/27/*0!$*/!/%8)6*$&/,!
3)!c0H/$N!6Hd!$%,!$8N%)M+/,&/!2'03$N/0!$+0)!3/%,!3)!+/$*%!4$03/*!3#$%!
)*&$%'X$3')%0!M#/*/!3#/!2/27/*0!$*/!/QH/83/,!3)!`603!4)++)M!3#/!86**/%3!
*)63'%/0!K>'8#$*,0!v!.6Q76*E@!:;FhLJ!<%!&/%/*$+@!$%3/8/,/%30!8)%%/83/,!3)!
8)27'%$3'O/!8$H$7'+'3'/0!$%,!)*&$%'X$3')%$+!03*6836*/0!068#!$0!86+36*/@!
H*)8/00/0!)*!0'+)0!$*/!)4!2)*/!'2H)*3$%8/!3#$%!H*')*!*/+$3/,!N%)M+/,&/!'%!
3#/!H67+'8!0/83)*!8)%3/Q3@!$88)*,'%&!3)!>'8#$*,0!$%,!.6Q76*E!K:;FhLJ!V#/!
'%4+6/%8/!)4!8)27'%$3'O/!8$H$7'+'3'/0!8$%!$+0)!7/!*/8)&%'X/,!'%!3#/!
,'08600')%!)4!7$**'/*0!3)!'%%)O$3')%!$%,!,/O/+)H2/%3!M'3#'%!H67+'8!0/83)*!
7E@!4)*!/Q$2H+/@!?$0)%!K:;F;L!$%,!16+&$%!K:;Fh7L!!

?$0/,!)%!3#/!+'3/*$36*/!*/O'/M!)%!$70)*H3'O/!8$H$8'3E!'%!&/%/*$+@!$%,!'%!
%)%B2$*N/3!8)%3/Q30!0H/8'4'8$++E@!3#/!4)++)M'%&!8)%8/H30!M/*/!',/%3'4'/,!$0!
'2H)*3$%3!4)*!3#/!46*3#/*!$%$+E0'0!$%,!3#/*/4)*/!'%4)*2/,!3#/!*/$,'%&!)4!3#/!
,$3$-!3#/!3#*//!0/R6/%8/0!)4!$70)*H3'O/!8$H$8'3E!K/QH+)*$3)*E@!
3*$%04)*2$3'O/!$%,!/QH+)'3$3'O/!+/$*%'%&LU!$%,!3#/!$%3/8/,/%30!KH*')*!
N%)M+/,&/@!0)8'$+'X$3')%!8$H$7'+'3'/0@!0E03/2!8$H$7'+'3'/0@!8))*,'%$3')%!
8$H$7'+'3'/0LU!$%,!3#/!*)+/!)4!2$%$&/2/%3!$%,!2',,+/!2$%$&/2/%3!K0//!
4'&6*/!^LJ!V#/!2/3#),!'0!,/08*'7/,!'%!3#/!4)++)M'%&!0/83')%J!

!

)
K%8"*)'Y;'B-/)&)5)-/('%-.$")-&%-8'5%..)*)-/'3(2)&/(',.'/0)'3#(,*2/%+)'&323&%/6;'

T5-<.0!
V#'0!H$H/*!0/3!)63!3)!,/O/+)H!N%)M+/,&/!*/+$3'%&!3)!3#/!'%3/&*$3')%!)4!

,/0'&%!8$H$7'+'3E!'%!H67+'8!)*&$%'X$3')%0J!A0'%&!$%!$70)*H3'O/!8$H$8'3E!
4*$2/M)*N!K")#/%!v!a/O'%3#$+@!FCC;U!a$%/!/3!$+J@!:;;GL!M/!$*/!'%3/*/03/,!'%!
N%)M'%&!2)*/!$7)63!#)M!H67+'8!)*&$%'X$3')%0!*/8)&%'X/!O$+6/!'%@!$00'2'+$3/!
$%,!/QH+)'3!3#/!,/0'&%!N%)M+/,&/!3*$%04/**/,!3#*)6&#!,/0'&%!8$H$7'+'3E!
76'+,'%&!H*)`/830J!P)*!3#'0!H6*H)0/!3#/!$63#)*0!0/+/83/,!3#*//!H*)`/830!
'%3/%,/,!3)!'%3*),68/!0/*O'8/!,/0'&%!N%)M+/,&/@!4)*!*/%/M$+!)4!H67+'8!0/83)*!
#/$+3#8$*/J!V#/!H*)`/830!M/*/!'%'3'$3/,!7E!$%!'%'3'$3'O/!0/3!6H!3)!4$8'+'3$3/!3#/!



I)(%8-'%-'2"#$%&'()&/,*H'LE2$,*%-8'3-/)&)5)-/(',.'("(/3%-)5'5)(%8-'&323#%$%/6'

F:C\!

2//3'%&!)4!#/$+3#8$*/!$%,!,/0'&%!M'3#'%!$!8)6%3E!8)6%8'+J!<%!3#/!2'00')%!
03$3/2/%3!4)*!3#/!'%'3'$3'O/!'3!'0!03$3/,!3#$3!3#/!'%'3'$3'O/!0#$++!4$8'+'3$3/!$!
2//3'%&!7/3M//%!#/$+3#8$*/!$%,!,/0'&%J!<%!3#/!2//3'%&!N%)M+/,&/@!
/QH/*'/%8/0!$%,!0N'++0!0#$++!7/!,/O/+)H/,!$%,!0#$*/,J!V#/!4)860!0#)6+,!7/!3)!
/%$7+/!'%O)+O/2/%3@!03'26+$3/!86*')0'3E!$%,!8#$++/%&/!3*$,'3')%0J!V#/!
H*)`/830!M/*/!8)%,683/,!'%!8)++$7)*$3')%!M'3#!/Q3/*%$+!,/0'&%!$&/%8'/0@!$0!
M/++!$0!'%3/*%$+!,/0'&%!8)2H/3/%8/@!$%,!$++!M/*/!8)2H+/3/,!M'3#'%!3#/!4'*03!
3M)!E/$*0!)4!3#/!'%'3'$3'O/[0!)H/*$3')%J!V#/!3#*//!H*)`/830!,'44/*!0)2/M#$3!'%!
08)H/!$%,!)*&$%'X$3')%!K0622$*'X/,!'%!V$7+/!:L@!M#'8#!H*)O',/0!$!*'8#!
0)6*8/!4)*!'%3/*H*/3$3')%J!

V#/!H*)`/830!#$O/!7//%!036,'/,!3#*)6&#!0/2'B03*6836*/,!'%3/*O'/M0!M'3#!
H$*3'8'H$%30!$0!M/++!$0!H*)`/83B,)862/%3$3')%J!V#/!0/8)%,!$63#)*!'0!$!H$*3B
3'2/!/2H+)E//!)4!8)6%3E!8)6%8'+!=@!763!,',!%)3!3$N/!$83'O/!H$*3!'%!3#/!
0/+/83/,!H*)`/830J!V#/!H*)`/83!,)862/%3$3')%!0/*O/,!3)!H*)O',/!$!8)%3/Q36$+!
6%,/*03$%,'%&!)4!3#/!*/0H/83'O/!H*)`/830@!M#'+/!3#/!6%'3!)4!$%$+E0'0!4)*!3#'0!
H$H/*!'0!3#/!'%3/*O'/M0J!

=%!$7,683'O/!$HH*)$8#!M$0!60/,!4)*!$%$+EX'%&!3#/!2$3/*'$+J!<%!3#/!
$%$+E0'0!M/!#$O/!,/+'7/*$3/+E!2)O/,!7/3M//%!3#/)*E!$%,!/2H'*'8$+!,$3$@!
M'3#!3#/!/QH+'8'3!$'2!3)!'%3/*H*/3!$%,!6%,/*03$%,!3#/!2$3/*'$+!$%,!3)!4'%,!
H$33/*%0!K=+O/00)%!v!9Nr+,7/*&@!:;;fLJ!<%!0)!,)'%&!3#/!2/3#),!60/,!'0!
'%0H'*/,!7E!3#/2$3'8!$%$+E0'0!K?*$6%!v!"+$*N!:;;GL@!60'%&!G!,'44/*/%3!H#$0/0!
)4!$%$+E0'0@!4*)2!4$2'+'$*'X'%&!M'3#!3#/!2$3/*'$+!KFL@!8),'%&!K:L@!0/$*8#'%&!K^L!
$%,!*/O'/M'%&!KhL!3#/2/0@!$%,!/+$7)*$3'%&!$%,!%$2'%&!K\L!3#/2/0!$%,!
4'%$++E!M*'3'%&!3#/!*/H)*3!KGLJ!W)M/O/*@!$0!2/%3')%/,!$7)O/!3#/!$%$+E0'0!#$0!
%)3!7//%!)%+E!/2H'*'8$++E!,*'O/%!763!$+0)!'%4)*2/,!7E!H*/O')60!3#/)*EJ!<%!
H$*3'86+$*!H#$0/!3M)!'%8+6,/,!7)3#!H*/O')60+E!,/4'%/,!8),/0!4*)2!3#/!
$70)*H3'O/!8$H$8'3E!+'3/*$36*/!$%,!/2H'*'8$++E!&/%/*$3/,!8),/0@!M#'+/!H#$0/0!
hB\!M/*/!/R6$++E!'%4)*2/,!7E!H*/O')60!+'3/*$36*/!$%,!,/O/+)H/,!7E!3#/!
$63#)*0!'%!8)++$7)*$3')%J!

<%!3)3$+@!Fl!'%3/*O'/M0!M'3#!H*)`/83!H$*3'8'H$%30!$%,!2$%$&/*0!$3!
,'44/*/%3!+/O/+0!M'3#'%!3#/!H67+'8!#/$+3#!8$*/!)*&$%'X$3')%0!M/*/!8)%,683/,@!
/$8#!+$03'%&!h;!2'%B:!#*0J!<%!$,,'3')%@!G!'%3/*O'/M0!M'3#!,/0'&%/*0!M/*/!
8)%,683/,!K%)3!'%8+6,/,!'%!3#/!$%$+E0'0!#/*/!0'%8/!'3!4$++0!)630',/!3#/!08)H/!
)4!3#/!H$H/*L@!M#'8#!4)860/,!)%!3#/!)*&$%'X$3')%$+!H/*0H/83'O/J!V#/E!#$O/!
#)M/O/*@!0/*O/,!3)!8*/$3/!$%!6%,/*03$%,'%&!)4!3#/!H*)`/830J!V#/!*/0H/83'O/!
'%3/*O'/M/*!3*$%08*'7/,!3#/!'%3/*O'/M0@!$%,!3#/!3*$%08*'H30!M/*/!3#/%!0#$*/,!
7/3M//%!3#/!$63#)*0!4)*!4$2'+'$*'X$3')%!M'3#!3#/!2$3/*'$+J!=!4'*03!8),'%&!)4!$!
02$++/*!0$2H+/!)4!3#/!2$3/*'$+!M$0!8)%,683/,!7E!7)3#!*/0/$*8#/*0!
'%,'O',6$++E!$%,!3#/%!8)2H$*/,J!"),/0!M/*/!,'08600/,!$%,!%/&)3'$3')%0!)4!



`<@B'NB`N]LDM'j'dB>BD<OB'RL>>LD9LINBO''

F:CG!

,'O/*&/%3!'%3/*H*/3$3')%0!M/*/!8)%,683/,J!V#'0!H*)8/,6*/!M$0!3#/%!
*/H/$3/,!4)*!$++!3#/!3*$%08*'H30J!

>3#$)'XH'B-3$6G)5'2*,A)&/('3-5'/0)%*'&03*3&/)*%(/%&('

!

$/,)>8*8!,/0!3*/0*/98!
.6*'%&!H#$0/!h!0/O/*$+!3#/2/0!M/*/!8)%03*683/,@!068#!$0-!3/%0')%0!

7/3M//%!'%,'O',6$+!$%,!03*6836*$+!*/0H)%0'7'+'3E@!/QH/*'/%8/!$0!7$0/0!4)*!
0#'43!)4!H/*0H/83'O/0@!3#/!3*$%0'3')%!4*)2!H*)`/83!3)!8)%3'%6)60!
2$%$&/2/%3@!+/$,/*0#'H!'006/0@!H*/B6%,/*03$%,'%&0!)4!$HH*)$8#!$%,!#)M!

!"#$%&'()*+%,-%.&"/0'/#)( 12*"*&'%"(#3(0"#$%&',+%'2#-.,*00"#*&2%.(
4"5*)/6*'/#),0*"'/&/0*)'.,"%.
0#)-%)'.(

!"#$%&'()*(+,-%".'/,-0,1('2%(3/'0%,'(%43%"0%,&%(
/&"#..(.05#.(

(7)(%809#"*'/:%(0"#$%&'(;/'2('2%(0<"0#.%('#(
<)-%".'*)-(*)-(+*0(;2*'(2*00%).(/)('2%(&*"%(&#=
#"-/)*'/#)(0"#&%..>(3"#+('2%(0*'/%)'?.(0%".0%&'/:%@(
A2%)(-/33%"%)'(.B.'%+.>(&#+0%'%)&%.(*)-(0%#09%(
/)'%"*&'('2"#<52#<'('2%(0*'/%)'?.(%80%"/%)&%@

(C++%-/*'%("%.<9'D(E%0#"'(/-%)'/3B/)5(2#'(.0#'.(*)-(
/+0"#:%+%)'(.<55%.'/#).('#(
/99<.'"*'%'2%.%2#'.0#'@(7)<)%80%&'%-F#)<.("%.<9'/.*(
0%"&%/:%-(+/)-.%'&2*)5%*+#)5('2%(0*"'/&/0*)'.(

G2%(0"#$%&'(/):#9:%-(*(&#+F/)*'/#)(#3(
.%:%"*9(-/33%"%)'(+%'2#-.D(F%&#+/)5(*(
<.%">("#9%=09*B>(0*"'/&/0*)'(#F.%":*'/#)>(
$#<")%B(+*00/)5(*)-(%80%"'(/)'%":/%;.@(

G2%(0"#$%&'(5%)%"*'%-(*)(<)-%".'*)-/)5(#3(
'2%(&*"%(&##"-/)*'/#)(0"#&%..(*)-(
0"#0#.%-(/-%*.(*9'2#<52('2%(0<"0#.%(;*.(
-%%0%)%-(<)-%".'*)-/)5(#3('2%(0"#&%..(0%"(
.%@(

G2%(1#<)'B(1#<)&/9(7((H%./5)(
*5%)&B(I((

G#0(+*)*5%+%)'>(J/--9%(
+*)*5%+%)'>(K"#)'(9/)%(
L%@5@)<".%.M(

E%.0#)-%)'.D
(!"#$%&'(+*)*5%"
(N(0%".#))%9
(O(+*)*5%+%)',0"#$%&'(
#;)%"(

!"#$%&'(6*((7,8#58%9%,'(/,-(3/"'0&03/'0#,(#:(&205-"%,(
/,-(;#<'2

(C)(.%*"&2(3#"(/+0"#:%-(;*B.('#(/):#9:%(&2/9-"%)(*)-(
9%'('2%+(F%(2%*"->(/)(*&&#"-*)&%(;/'2(E/52'.(#3('2%(
12/9-(LPQC1RKMI>*)(*&'/#)(9%*")/)5(0"#$%&'(;*.(.%'(<0(
'#('"*/)(*(5"#<0(#3(%+09#B%%.>(3#&<./)5(#)(&2/9-"%)?.(
"/52'.(/..<%.>(/).%":/&%(-%./5)@(G2%(/)'%")*9(-%./5)(
-%0*"'+%)'?.(+#'/:*'/#)(;*.('#*&2/%:%(9%*")/)5*)-(
0"#-<&%(:/*F9%(.#9<'/#).

C++%-/*'%("%.<9'DC)-/:/-<*9S)#;9%-5%('"*).3%"(
*)-0"#'#'B0%.3#"(3<"'2%"('%.'/)5(*)-(/+09%+%)'*'/#)

7&'/#)(9%*")/)5(0"#$%&'(;2%"%('2%(5"#<0(
;*.(.%)'('#(*(.%":/&%(-%./5)&#<".%("<)(FB(
H%./5)(*5%)&B(O>-%:%9#0%-('#5%'2%"(;/'2(
'2%(/)'%")*9(-%./5)-%0*"'+%)'@((

C)('2%(&#<".%('2%(0*"'/&/0*)'.(;%)'('2"#<52(
*(-%./5)(0"#&%..(;/'2("%.%*"&2>(/-%*'/#)>(
'%.'/)5(%)-/)5(;/'2(*(.%'(#3(-%./5)(
.#9<'/#).@(G2"#<52(#<'('2%(-%./5)(0"#$%&'(
'2%B(;%"%(/).'"<&'%-(*)-(+%)'#"%-(FB('2%(
-%./5)%".(3"#+('2%(*5%)&B>&*""/%-(#<'(
-%./5)(;#"S(/)('2%/"(#"5*)/6*'/#)>F<'('2%(
-%./5)%"(-/-()#'('*S%(*&'/:%(0*"'(/)('2%(
;#"S@G2%(0"#$%&'(3#&<.%-(#)(S)#;9%-5%(
'"*).3%"(

1#<)'B(1#<)&/9(7
H%./5)(75%)&B(O(

G2%(0"#$%&'(;*.(*($#/)'(
/)/'/*'/:%(3"#+('2%(&2/9-"%)?.(
"/52'.(;#"S(5"#<0(*)-('2%(
&#<)'B(&#<)&/9.(/)'%")*9(-%./5)(
-%0*"'+%)'

K"#)'(9/)%>(!"#$%&'(
+*)*5%">(!*'/%)'.,B#<'2(

E%.0#)-%)'.D(
N(0%".#))%9(
C)'%")*9(-%./5)(+*)*5%"(
E%.0#)./F9%(3#"(12/9-"%)?.
"/52'.5"#<0(
4"5*)/6*'/#)*9(-%:%9#0%"(

!"#$%&'(=*(7,8#580,1(&2"#,0&/55;(055(0,(3"09/";(&/"%(

G2%(0<"0#.%(#3('2/.(0"#$%&'>(&*""/%-(#<'(*'(';#(
.%0*"*'%(0"/+*"B(&*"%(&%)'%".>(/)(';#(&#<)'B(
&#<)&/9.>(;*.('#(&"%*'%(5##-(%8*+09%.(#3(2#;('2%(
&*"%(#3(&2"#)/&*99B(/99(&*)(/):#9:%(2/52%"(9%:%9.(#3(&#=
&"%*'/#)(3#"("*-/&*99B(/+0"#:%-(&*"%@(

C++%-/*'%("%.<9'D(0"#'#'B0%.(3#"(3<"'2%"('%.'/)5(*)-(
/+09%+%)'*'/#)>0%"&%/:%-(+/)-.%'(&2*)5%(*+#)5(
0%".#))%9(*)-(0*'/%)'.(

G2%(-%./5)(0"#$%&'(-%%09B(/):#9:%-0*'/%)'.(
/)(F#'2(%809#"*'/#)(*)-(/-%*'/#)(02*.%.(
'#5%'2%"(;/'2(3"#)'(9/)%(0%".#))%9@H%./5)(
*5%)&B(O(;*.("%.0#)./F9%(3#"('2%(0"#$%&'.(
09*))/)5(*)-(+*)*5%+%)'(*)-(3*&/9/'*'/#)>(
*)-('##S(*&'/:%(0*"'(/)('2%(-%./5)(;#"S@((

1#<)'B(1#<)&/9(7
1#<)'B(1#<)&/9(T(L;/'2(.%:%"*9(
B%*".(#3(!*'/%)'(1%)'%"%-(1*"%(
%80%"/%)&%M
H%./5)(75%)&B(O(

K"#)'(9/)%>(12"#)/&*99B(/99(
0*'/%)'.>(J/--9%(+*)*5%+%)'(
*.(.<00#"'(3<)&'/#)

E%.0#)-%)'.D(
I(0"#$%&'(+*)*5%"(11(7(
O(0"#$%&'(+*)*5%".(11(T(
I(0"/+*"B(&*"%(+*)*5%"(11(7(



I)(%8-'%-'2"#$%&'()&/,*H'LE2$,*%-8'3-/)&)5)-/(',.'("(/3%-)5'5)(%8-'&323#%$%/6'

F:Cl!

0'2'+$*!)*!,'44/*/%3!3#/!,/0'&%!$HH*)$8#!0//2/,!3)!3#/!$+*/$,E!N%)M%J!
V#/0/!3#/2/0!M/*/!3#/%!/+$7)*$3/,!)%!$%,!2/*&/,!'%3)!3#/!4)++)M'%&!3M)!
8)*/!3#/2/0-!

>,/3$$6'-)7',*'A"(/'/0)'(31)'3('7):+)'3$736('5,-)p'
9)8'$+'X$3')%!8$H$7'+'3'/0@!068#!$0!86+36*/!$%,!8)22)%!+$%&6$&/@!$0!M/++!

$0!H*')*!N%)M+/,&/@!#$O/!7//%!H)'%3/,!)63!'%!3#/!$70)*H3'O/!8$H$8'3E!
+'3/*$36*/!$0!'2H)*3$%3!'%4+6/%8/0!)%!3#/!$70)*H3')%!)4!%/M!N%)M+/,&/!K]$%!
,/%!?)08#!/3!$+J@FCCCLJ!=+0)!'%!3#'0!,$3$!2$3/*'$+!3#/0/!$0H/830!$*/!
*/8)&%'X/,!'%!*/+$3')%!3)!#)M!3#/!H$*3'8'H$%30!$HH*)$8#/,!3#/!,/0'&%!
H*)`/830!$%,!3#/'*!8)%3/%30J!V#*//!4$8/30!0//2!3)!#$O/!7//%!/0H/8'$++E!
'2H)*3$%3!'%!3#/!'%,'O',6$+!$%,!)*&$%'X$3')%$+!$70)*H3')%!)4!,/0'&%!
N%)M+/,&/!'%!3#/!/QH+)*$3)*E!H#$0/J!!

P'*03!'0!3#/!/Q3/%3!3)!M#'8#!3#/!,/0'&%!N%)M+/,&/!'0!6%,/*03)),!$%,!
8)%%/83/,!3)!3#/!H$*3'8'H$%3[0!H*')*!N%)M+/,&/J!(#/%!0//'%&!3#/!,/0'&%!
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5*)`/83!?J!V#/!4$2'+'$*!/%O'*)%2/%3!0//20!3)!06HH)*3!3#/!H$*3'8'H$%30!
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/0,"80/'<'73('3'2*)//6'8,,5'-"*()'70,'?-)7'16'A,#4'3-5'<'2*,#3#$6'
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23/%)-/:(')6)(4'0,7'5,)('%/'.))$'/,'$36'/0)*)'3-5'&,"-/'/0)'5,/('%-'/0)'
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W)M/O/*!'%!3#/!036,'/,!8$0/0!M/!0//!3#$3!3#/!)*&$%'X$3')%!)4!3#/!
H*)`/830!#$O/!H*'2$*'+E!06HH)*3/,!3#/!/QH+)*$3)*E!+/$*%'%&!H#$0/J!
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