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$)&$*$?/*+.'(50'./*I+*,$?$/*+#/*+$)&$*$?/*+&/)(0'./*+/(+#/*+-051".'$0/*C+

? 4$%%50/)(*+ %'&(/,0*+-05#$&($%*+*")(+&",0'11/)(+ 0/(0",?5*+:+*/3/+%51$)$)I+

$)&.,*$")+#/+*5?50$(5+',71/)(5/I+-05*/)&/+#D,)/+$)&$*$?/+.'(50'./+#/+('$../+

/(+1"0-B"."7$/+)"01'./C+A'+('$../+#,+*'&+%"..$&,.'$0/+)D/*(+-'*+$)&0$1$)5/I+

./*+05*"0-($")*+5(')(+-.,(L(+.$5/*+K+,)+&")('&(+#$0/&(+/)(0/+.'+&')$)/+$)&.,*/+

/(+.'+0'&$)/C+

? A/+#$'7)"*($&+#/+05*"0-($")+0'#$&,.'$0/+/*(+/**/)($/../1/)(+0'#$"."7$>,/I+

./*+*$7)/*+&.$)$>,/*+5(')(+-',?0/*C+

? A/*+(/&B)$>,/*+#D$1'7/0$/+(0$#$1/)*$"))/../*+MNONP+/(+!QNPR+-/01/((/)(+

,)/+ 1/$../,0/+ #5(/&($")+ #/*+ 05*"0-($")*+ 0'#$&,.'$0/*+ -'0+ 0'--"0(+ ',3+

(/&B)$>,/*+<$#$1/)*$"))/../*+>,$+*",%%0/)(+#,+-0"<.21/+#/+*,-/0-"*$($")+

#/*+*(0,&(,0/*+#')*+./+*/)*+?/*($<,."S-'.'($)C++T.+/*(+0/&"11')#5+#D,($.$*/0+

#/*+&B'1-*+#/+?,/+'$)*$+>,/+#/*+?"3/.*+05#,$(*I+-/01/((')(+#D',71/)(/0+

(B5"0$>,/1/)(+ .'+ 05*".,($")+ *-'($'./C+ N/*+ /3'1/)*I+ -.,*+ $00'#$')(*I+ )/+

#"$?/)(+ U(0/+ 05'.$*5*+ >,D,)/+ */,./+ %"$*+ '?')(+ #/+ #5<,(/0+ ./+ (0'$(/1/)(+

"0(B"#")($>,/+/(+&/&$+/)+*/&")#/+$)(/)($")C+



!

MQ!

TTTC+P0'$(/1/)(+/)+&'*+#D5&B/&+#D$)(/0&/-($")+#/+
.D$)&.,*$")+&')$)/+

8C+ V<@/&($%*+/(+-.')+#/+(0'$(/1/)(+

#.1! %-)3,1%2-1! +.-*(%0.1! L201! *02%1%J&.1!&23(%0.1G! .*! +2-)! 3.1! )(-%-.1! &(/%33(%0.1!

%-)3,1.1G! 85-5:%)%.-*! +,! -%=.(,! 3.! '3,1! 53.=5! +.! ;,1*%:%)(*%2-! +.! *0(%*.&.-*!

20*L2+2-*%7,.!1.32-!3$<*!%3#'=#>0+:'!'*+,&#?0%)+(%*+#@%%!#4_lX]!>!%-+%).!+.!8.12%-!

.-!*0(%*.&.-*!20*L2+2-*%7,.9!>!60(+.!M!+.!3(!)2&'21(-*.!+.-*(%0.!EFM"I<!!

p-!+.1!8,*1!'0%-)%'(,/!+,!*0(%*.&.-*!.1*!+$5=%*.0!3$(''(0%*%2-!+.!05120'*%2-1!0(+%),3(%0.1!

(,!-%=.(,!+.1!+.-*1!(+;().-*.1!+.!3(!)(-%-.!%-)3,1.!2,!+$(00\*.0!,-!'02).11,1!05120'*%:!

+5;B! ./%1*(-*! ECG! NNG! FMMI<! T-! .::.*G! 3.1! 05120'*%2-1! 5*(-*! '02+,%*.1! '(0! 3.! 1*%&,3,1!

&5)(-%7,.!+.! 3(! )(-%-.!.-! )2,01!+$5=23,*%2-! ECG! NRG! NCIG! %3! 1$(6%*! +$532%6-.0! 3.! '3,1!

0('%+.&.-*! 3(! +.-*! %-)3,1.! +.1! 0()%-.1! +.1! +.-*1! (+;().-*.1! (:%-! +.! 1,''0%&.0! 3(!

'0.11%2-!./.0)5.!B!).!-%=.(,!.*!+2-)!+$%-*.002&'0.! 3.!'L5-2&J-.! 05120'*%:! ECG!NNG!

FMMI<!!

#$(3*.0-(*%=.! *L50('.,*%7,.! 3(! '3,1! )2,0(&&.-*! ,*%3%15.! .1*! 3(! &%1.! .-! '3().!

20*L2+2-*%7,.!+.!3(!)(-%-.!%-)3,1.!1,%*.!B!,-!+56(6.&.-*!)L%0,06%)(3!EAI<!#.!'3(-!+.!

*0(%*.&.-*!+.=0(!*.-%0!)2&'*.!+.!>!3(!'21%*%2-!+.!3(!)(-%-.!.*!3(!+%::%),3*5!+.!1(!*0()*%2-G!

3$.1'().!+%1'2-%83.!(%-1%!7,.!3(!'051.-).!+$,-.!5=.-*,.33.!+U1L(0&2-%.!+.-*1?(0)(+.G!

3$./%1*.-).! +$,-.! &(32))3,1%2-! (112)%5.! +(-1! 3(! +%&.-1%2-! *0(-1=.01(3.G! 3.! 1.-1!

1(6%**(3! 2,! =.0*%)(3G! .*! .-:%-! 3(! '051.-).! .*! 3(! 15=50%*5! +.1! '2*.-*%.33.1! 05120'*%2-1!

0(+%),3(%0.1!+.1!+.-*1!(+;().-*.1!EAI<!#$.-1.&83.!+.!).1!535&.-*1!'.0&.*!+.!+5)%+.0!

1%! +.1! +.-*1! (+;().-*.1! 0512085.1! '.,=.-*! \*0.! )2-1.0=5.1! 2,! -2-! (=.)! ,-! 82-!

'02-21*%)G!1,0*2,*!1%!+.1!(=,31%2-1!12-*!0.-+,.1!-5).11(%0.1!+,!:(%*!+.!3(!&(32))3,1%2-!

(112)%5.!ENG!F"@I<!#$(''20*!+.!3$%&(6.0%.!*0%+%&.-1%2--.33.!+(-1!).!'02).11,1!(!+5;B!

5*5!(820+5!'3,1!*k*!+(-1!).!*0(=(%3!4Y2+%:%)(*%2-1!+,!'3(-!+.!*0(%*.&.-*!('0J1!./(&.-!

*0%+%&.-1%2--.39<!!

#.! '(*%.-*! +2%*! \*0.! %-:20&5! 7,.! 3(! '051.-).! +$,-.! )(-%-.! %-)3,1.! 3$./'21.! B! ,-!

*0(%*.&.-*!20*L2+2-*%7,.!'3,1!32-6G!7,$%3!12%*!05(3%15!.-!,-.!1.,3.!'L(1.!2,!.-!+.,/!

'L(1.1! (=.)! '50%2+.! +.! 1,0=.%33(-).! %-*.0&5+%(%0.<! #$(,6&.-*(*%2-! +.! 3(! +,05.! +.!

*0(%*.&.-*!.1*!.-!&2U.--.!+.!H!B!"!&2%1!'2,0!,-.!)(-%-.!%-)3,1.!,-%3(*50(3.!.*!+.!C!B!



!

MF!

FQ! &2%1! '2,0! ,-.! %-)3,1%2-! 8%3(*50(3.! E"NI<! T33.! .1*! +$(,*(-*! '3,1! &(07,5.! 7,.!

3$%-)3,1%2-!.1*!15=J0.!>!qAGN!&2%1!1%!3(!)(-%-.!.1*!1%*,5.!+(-1!3.1!1.)*.,01!"!2,!M!'(0!

0(''20*!B!,-.!)(-%-.!.-!1.)*.,01!F!2,!@G!qFG@!&2%1!'(0!&&!+.!'3,1!+.!+%1*(-).!(,!

'3(-! +$2))3,1%2-! 4+%1*(-).! +9G! (%-1%! 7,.! 32017,.! 3$(-63.! (3'L(! 2,! 3$o6.! +,! '(*%.-*!

(,6&.-*.-*!E""G!"MI<!

!

9C+ W05-'0'($")+"0(B"#")($>,/+

T33.! )2-1*%*,.! 65-50(3.&.-*! 3(! '0.&%J0.! 5*('.! +.! 3(! &%1.! .-! '3().! )L%0,06%)2?

20*L2+2-*%7,.! +$,-.! )(-%-.! %-)3,1.G! L20&%1! +(-1! 3.1! )(1! +$%-)3,1%2-! '(3(*%-.! (=.)!

0.)2,01!B! 3(!*.)L-%7,.!+$50,'*%2-!(,*2-2&.!'05)2-%15.!'(0!r2P%)L!EFMN?FMRI<!S.**.!

'L(1.!+2%*!\*0.!+$,-.!+,05.!3(!'3,1!05+,%*.!'211%83.!.-!)(1!+.!05120'*%2-1!0(+%),3(%0.1!

+.1!+.-*1!(+;().-*.1!ECG!NNI<!p-.!5*,+.!0(''20*.!,-.!(,6&.-*(*%2-!+.!FAD!+,!0(''20*!

)2,02--.! )3%-%7,.! e! 0()%-.! .-*0.! 3.! +%(6-21*%)! +.! 05120'*%2-! .*! 3$532%6-.&.-*! +.! 3(!

)(-%-.!%-)3,1.!EFMMI<!

)"# A06.)0)+,'*#!2)*&0)4%#

_3!1$(6%*!+.!)05.0!,-!(-)0(6.!1,::%1(-*!'2,0!1$2''21.0!(,/!:20).1!7,%!1.02-*!65-505.1!

3201!+.!3(!*0()*%2-!+.!3(!)(-%-.!%-)3,1.G!(%-1%!7,.!+.!3.1!05'(0*%0!(:%-!+.!&%-%&%1.0!3.1!

.::.*1! %-+51%0(83.1!1,0! 3.1!(,*0.1!+.-*1! ECG!FMC?FNFI<!S$.1*!,-!535&.-*!)0,)%(3!+.! 3(!

'05'(0(*%2-!20*L2+2-*%7,.G!,-!(-)0(6.!%-1,::%1(-*!(U(-*!5*5!%-)0%&%-5!+(-1!"CD!+.1!

)(1!+$5)L.)!1.32-!O.)P.0!.*!)233(820(*.,01!EFN@I<!_3!'.,*!\*0.!,-%7,.&.-*!+.-*(%0.!2,!

)2&'0.-+0.!+.1!(-)0(6.1!211.,/<!

#$(-)0(6.!+.-*(%0.!.1*! 3.!'3,1!,*%3%15!.*!)2-1%1*.!B!123%+(0%1.0! 3.!&(/%&,&!+.!+.-*1!

'211%83.1!B!3$(%+.!+$,-!(''(0.%3!&,3*%?(**()L.!:%/.!.*!+$,-!(0)!)2-*%-,!0%6%+.!>!3.!&2+,3.!

+.!s2,-6!+.=0(!\*0.!53.=5! 4()%.09!(%-1%!7,.! 3.!&2&.-*!+$%-.0*%.!+,! :%3! ECG!FMC?FNFI<!

Z.32-! 3.!1*(+.!+.!+.-*,0.!+,!'(*%.-*G! 3$20*L2+2-*%1*.!'.,*!\*0.!(&.-5!B! %-)3,0.!+.1!

+.-*1! *.&'20(%0.1! (U(-*! ,-.! =(3.,0! +$(-)0(6.! '3,1! 05+,%*.! 40()%-.1! '3,1! )2,0*.1G!

'L5-2&J-.!+.!0L%^(3U1.9<!K.!'3,1G!3.1!+.-*1!(+;().-*.1!B!3(!)(-%-.!%-)3,1.!'.,=.-*!

2,! -2-G! 1.32-! 3(! 1%*,(*%2-! )3%-%7,.G! :(%0.! '(0*%.! +.! 3$,-%*5! +$(-)0(6.! ECI<! _3! -.! :(,*!

).'.-+(-*! '(1! .-*0(t-.0! +.! 05120'*%2-1! 0(+%),3(%0.1! %(*026J-.1! 2,! (660(=.0! +.1!

05120'*%2-1!+5;B!'051.-*.1!+,!:(%*!+.!&2,=.&.-*1!0(+%),3(%0.1!%-)2-*0k351!4@-+!.*!HJ&.!



!

M@!

20+0.9!ECI<!#$,*%3%1(*%2-!+$(,/%3%(%0.1!4(0)!*0(-1'(3(*%-!.-!()%.0G!*0()*%2-1!%-*.0?(0)(+.1G!

:20).1!./*0(?20(3.19!'.0&.*!+$(,6&.-*.0!3(!=(3.,0!+$(-)0(6.<!

#.1! (-)0(6.1! 211.,/! )2-1*%*,.-*! +.1! (-)0(6.1! (8123,1! .*! 1.! '051.-*.-*! 12,1!

+%::50.-*.1!:20&.1!>!&%-%?=%1!2,!'3(7,.1!+$(-)0(6.!.*!'3,1!0(0.&.-*!%&'3(-*1!+.-*(%0.1!

21*52?%-*56051! ECG! FNFG! FNH?FNMI<! _31! '.,=.-*! 1.0=%0! +$(-)0(6.! +%0.)*! 2,! %-+%0.)*G!

1*(8%3%1(-*! (3201! +(-1! ).! )(1! 3$(0)(+.! +.-*(%0.<! K%::50.-*1! 1%*.1! +$%-1.0*%2-! 2-*! 5*5!

+5)0%*1! +(-1! 3(! 3%**50(*,0.! >! &%-%?=%1! '(3(*%-.1! (-*50%.,0.1! '(0(&5+%(-.1G! &%-%?=%1!

=.1*%8,3(%0.1G!'3(7,.1!^U62&(*%7,.1G!.*)V!4h%6,0.!FH9!ECG!FNFG!FNH?FNMI<!#$,*%3%1(*%2-!

+$(-)0(6.1!211.,/!(,*20%1.!B!+58,*.0!%&&5+%(*.&.-*!3(!*0()*%2-!20*L2+2-*%7,.!.*!(%-1%!

+.! 05+,%0.! 3.! 0%17,.! +$(660(=(*%2-! +.! 05120'*%2-1! 0(+%),3(%0.1! +5;B! '051.-*.1G!

)2-*0(%0.&.-*!B!,-.!'L(1.!+$(3%6-.&.-*!.*!+.!-%=.33.&.-*!-5).11(%0.1!+(-1! 3.!)(1!

+$,-!(-)0(6.!)3(11%7,.!ECG!FNHI<!_31!'.0&.**.-*!56(3.&.-*!+.!*.1*.0!3(!'051.-).!+$,-.!

(-PU321.! 1(-1! 0%17,.1! +$.::.*1! '(0(1%*.1! .*! +.! :()%3%*.0! 3$2,=.0*,0.! +$.1'().!

4+%1*(3%1(*%2-!&23(%0.9G!(%-1%!7,.!+.!+%::50.0!3(!'21.!+$,-!(''(0.%3!&,3*%?(**()L.!;,17,$(,!

&2&.-*!2u!3(!'21%*%2-!+.!3(!)(-%-.!.1*!'02)L.!+.!1(!1%*,(*%2-!-20&(3.!ECG!FNFG!FNH?

FNMI<!p-.!05+,)*%2-!+.!3(!+,05.!+.!*0(%*.&.-*!(!56(3.&.-*!5*5!+5)0%*.!+(-1!3.1!)(1!+.!

)(-%-.1!%-)3,1.1G!1(-1!*2,*.:2%1!+%1'21.0!+$.11(%1!)3%-%7,.1!0(-+2&%151!12,*.-(-*!).1!

'02'21!ECG!FNHI<!

!

!

6$7,0/+8E+:+X($.$*'($")+#=,)/+1$)$S?$*+?/*($<,.'$0/+&"11/+')&0'7/+#$0/&(+-",0+.'+(0'&($")+#=,)/+8E+
$)&.,*/+Y8Z8[+



!

MH!

8"# >/;%0+/0%#!%#12%-.)&%#

#(! )(-%-.! *.&'20(%0.! '051.-*.! 65-50(3.&.-*! ,-! +%(&J*0.! &51%2?+%1*(3! '3,1! 05+,%*!

+$.-=%02-!@!&&!'(0!0(''20*!B!12-!L2&2326,.!+5:%-%*%=.!ECG!FNHI<!K.!'3,1G!.-!)(1!+.!

'.0*.! +.! 3(! )(-%-.! *.&'20(%0.! 1(-1! 0.&'3().&.-*! '(0! 3(! )(-%-.! '.0&(-.-*.G! +.1!

&%60(*%2-1!1.)2-+(%0.1!+.1!+.-*1!(+;().-*.1!12-*!12,=.-*!B!3$20%6%-.!+.!3(!:.0&.*,0.!

'(0*%.33.!=2%0.!*2*(3.!+.!3$.1'().<!_3!.1*!+.!).!:(%*!-5).11(%0.!+.!02,=0%0!3$.1'().G!*(-*!(,!

-%=.(,! )202-(%0.! 7,.! 0(+%),3(%0.G! (=(-*! +.! '2,=2%0! &.**0.! .-! '3().! 3(! )(-%-.!

'05(3(83.&.-*! %-)3,1.!ECG!FNQI<!#$2,=.0*,0.!1.!05(3%1.!(=(-*!2,!('0J1!3.!+58,*!+.!3(!

*0()*%2-! 20*L2+2-*%7,.G! ).**.! +.0-%J0.! 123,*%2-! +.=(-*! \*0.! '0%=%356%5.! .-! )(1! +.!

05120'*%2-!0(+%),3(%0.!+$,-.!+.-*!(+;().-*.!ECI<!T33.!'.,*!1.!:(%0.!60o).!B!>!

?! 3(!:.0&.*,0.!+.!+%(1*J&.1!%-*.0?%-)%1%:1!./%1*(-*1!ECI!!

?! 3(!=.1*%8,32=.01%2-!+.1!%-)%1%=.1!ECI!!

?! 3(!+%1*(3%1(*%2-!+.1!1.)*.,01!'05&23(%0.1!.*!&23(%0.1!ECI!!

?! 3(!&2+%:%)(*%2-!+.!3(!:20&.!+$(0)(+.!.*!3$./'(-1%2-!*0(-1=.01(3.!ECI!!

?! 3$(=,31%2-!+$,-.!+.-*!'.0&(-.-*.!4'0.&%J0.!'05&23(%0.!2,!'3,1!0(0.&.-*!,-.!

%-)%1%=.! 0512085.!)2&'02&%1.9!,-%7,.&.-*!('0J1!1$\*0.!(11,05!+.! 3$(81.-).!

+$(-PU321.!+.!3(!)(-%-.!%-)3,1.!.*!+.!3(!'211%8%3%*5!+.!3(!&.**0.!.-!'3().!ECG!FNQI<!

!

EC+ ;<"0#+&B$0,07$&'.+/(+7/*($")+-'0"#")('./+

#$(820+! )L%0,06%)(3! '.,*! \*0.! =.1*%8,3(%0.! 2,! '(3(*%-! 1.32-! 3(! '21%*%2-! +.! 3(! )(-%-.!

%-)3,1.G!3.1!)2-1%+50(*%2-1!'(02+2-*(3.1!5*(-*!+%::50.-*.1!+(-1!3.1!+.,/!1%*,(*%2-1<!#.!

8,*! .1*! +.! )233.0! ,-! +%1'21%*%:! 1,0! 3(! )(-%-.! '.0&.**(-*! +.! 3(! *0()*.0<! T-! )(1! +.!

05120'*%2-!0(+%),3(%0.!+.1!+.-*1!(+;().-*.1G!3$./'21%*%2-!+2%*!1.!:(%0.!3.!'3,1!B!+%1*(-).!

'211%83.!+,! :02-*!+.!05120'*%2-!(:%-!+$5=%*.0!,-.!)2-*(&%-(*%2-!8()*50%.--.!+.!).**.!

^2-.!ECI<!K.!).!:(%*G!3.1!*.)L-%7,.1!2,=.0*.1!12-*!'(0:2%1!)2-*0.?%-+%7,5.1!ECI!<!

)"# B8'0!#;%-+,8/1),0%#

#201!+$,-!(820+!=.1*%8,3(%0.!,-.!(**.-*%2-!*2,*.!'(0*%),3%J0.!+.=0(!\*0.!(''20*5.!B!).!

7,.!3(!+.-*!%-)3,1.!:(11.!50,'*%2-!(=.)!+.!3(!6.-)%=.!(**()L5.G!12%*!1'2-*(-5&.-*!12%*!

('0J1! (=2%0! (&.-5! ,-! )('%*(3! +.! 6.-)%=.! (**()L5.! =%(! 3$%-*.0&5+%(%0.! +.! 3(&8.(,/!

+5'3()51! EFNNG! FNAI<! #$50,'*%2-! B! *0(=.01! 3(!&,7,.,1.! (3=523(%0.! .1*! B! 3$20%6%-.! +.!



!

M"!

05).11%2-1!.*!)2&'02&.*!3.!051,3*(*!.1*L5*%7,.!.*!'(02+2-*(3!EFNNG!FNAI<!K%::50.-*.1!

*.)L-%7,.1! 2-*! 5*5! +5)0%*.1! >! 3$())J1! +%0.)*G! 3.! 3(&8.(,! +5'3()5! ('%)(3.&.-*G! 3.!

3(&8.(,!+5'3()5!('%)(3.&.-*!.*!3(*50(3.&.-*!.*!'2,0!:%-%0!3.!3(&8.(,!0.'3()5!450,'*%2-!

:.0&5.9!(=.)!,-.!5=.-*,.33.!1.)2-+.!%-*.0=.-*%2-!ECG!FMNG!FNAG!FNRI<!K$('0J1!r2P%)LG!

3.1!7,(*0.!)0%*J0.1!B!'0.-+0.!.-!)2&'*.!(=(-*!,-!(820+!=.1*%8,3(%0.!12-*!EFMMI!>!

?! 3(!'02:2-+.,0!+$%-)3,1%2-!+(-1! 3.!1.-1!=.1*%8,32?'(3(*%-! >!.-!1,'.0:%)%.!2,!(,!

).-*0.!+.!3$(3=523.!

?! 3(!'21%*%2-! =.0*%)(3.!+.! 3(! )2,02--.!'(0! 0(''20*! B! 3(! 3%6-.!+.! ;2-)*%2-!&,)2?

6%-6%=(3.!

?! 3(!'21%*%2-!&51%2?+%1*(3.!+.!3(!)2,02--.!

?! 3(! 7,(-*%*5! .*! 3(! 7,(3%*5! +.! 3(! 6.-)%=.! (**()L5.! '051.-*.! >! -5).11%*5! +$,-!

8(-+.(,!+$(,!&2%-1!@?H!&&!+.!6.-)%=.!(**()L5.<!

#.1!%-+%)(*%2-1!+.1!+%::50.-*.1!*.)L-%7,.1!.-!:2-)*%2-!+.!).1!0.)2&&(-+(*%2-1!12-*!

05)('%*,35.1!+(-1!3(!h%6,0.!F"<!

!

!

6$7,0/+ 8\+ :+ NB"$3+ #/*+ (/&B)$>,/*+ #='<"0#+ ?/*($<,.'$0/+ #=,)/+ &')$)/+ $)&.,*/+ /)+ %")&($")+ #/*+
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