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?&,8(+0&:61#&,!8(:$&:$:! @?'.A! &,$! 3B$! #$&8(%5! :+1,6$! +C!8$&3B! (%!D$:3$,%!D+,#8-! 6&1:(%5!
EFG!+C!&##!8$6$&:$:H!I$:(8$:-!B$&,3!C&(#1,$-!6+%:(8$,$8!3B$!J&,&8(5=!+C!?'.-!&CC$63:!=&(%#>!
J$+J#$!+#8$,!3B&%!6FH!9B$!J,+J+,3(+%!+C!+#8!J$+J#$!@&5$8!6F!+,!+0$,A!(%!3B$!"1,+J$&%!L%(+%!
(:!J,$8(63$8!3+!,(:$!C,+=!M6HEG!(%!NOOE!3+!NPHPG!(%!NOFO!@"1,+:3&3-!NOOFAH!9B(:!D(##! (%6,$&:$!
3B$! %1=)$,! +C! $#8$,#>! :1CC$,(%5! C,+=! 6B,+%(6! 8(:$&:$:! &%8! :3&3$! &! :(5%(C(6&%3! :3,&(%! +%!
J$,:+%&#!B$&3B!6&,$!:$,0(6$:!D(3B!%$D!3$6B%+#+5($:-! :16B!&:!D$&,&)#$!&%8!=+)(#$! :>:3$=:!
@Q&3R+1#(:!S!4&T+0(8(:-!NOOUA!@L&=)$,(:!&%8!.(33=&,-!NOOUAH!
;=)($%3! 4%3$##(5$%6$! @;=4A! 0(:(+%! (=J#($:! 3B$! 6,$&3(+%! +C! (%3$##(5$%3! $%0(,+%=$%3:!DB$,$!
1:$,:! (%3$,&63!D(3B! 3B$! :1,,+1%8(%5!%&31,&##>!D(3B+13! &88(3(+%&#! $CC+,3H!9B$! 3$6B%+#+5>! (:!
(%3$5,&3$8!(%3+!3B$!1:$,W:!8&(#>!#(C$H!9B$!$%0(,+%=$%3!(:!&8&J3$8!3+!3B$!1:$,:!(%!&!J,+X&63(0$!
6+%3$Y3!@4S9;QZ!NOOMAH!!
9B(:!%$D!:+6(&#!&%8! 3$6B%+#+5(6&#!J&,&8(5=!@(H$H!;=4A!6#&(=:! C+,!&!%$D!D&>!+C!8$:(5%(%5!
1:$,! (%3$,&63(+%!&%8!:>:3$=:!DB(6B!$%&)#$:!:$,0(6$:!3+!)$!1)([1(3+1:!&%8!&8&J3&)#$!3+!3B$!
1:$,\:! J&,3(61#&,(3($:H! ;#3B+15B! J$,:+%&#(R&3(+%! +CC$,:! 3B$! J+::()(#(3>! 3+! &8&J3! 3B$! :>:3$=!
$Y$613(+%!3+!3B$!1:$,:W!J,$C$,$%6$:-!3B(:!%$D!(%3$,&63(+%!=+8$#!%$$8:!&8&J3&3(+%!(%!,$&#!3(=$!
3+!3B$!1:$,!6+%3$Y3H!
9B$!,$:$&,6B!,$J+,3$8!(%!3B(:!)++T!6B&J3$,!(:!)&:$8!+%!3B$!(3$,&3(0$!8$:(5%-!8$0$#+J=$%3!&%8!
0&#(8&3(+%!+C! &!%$D!=+8$#! 3+! (=J,+0$! 3B$![1&#(3>! +C! #(C$!+C!J$+J#$!DB+! #(0$!D(3B! 6B,+%(6!
8(:$&:$:!C+##+D(%5!;=)($%3!4%3$##(5$%6$!J,(%6(J#$:H!9B$!=+8$#!(:!0&#(8&3$8!(%!&!:+#13(+%!3+!
&::$::!B$&,3!C&(#1,$!J&3($%3:!,$=+3$#>H!9B$!(%3$,&63(+%!(:!%&31,&#!&%8!3B$!:>:3$=!&8&J3:!3+!3B$!
J&3($%3!8>%&=(6&##>!)>!=$&%:!+C! 6+=J#$Y! (%3$##(5$%3!=$6B&%(:=:H!9B$! 6B&J3$,! C+61:$:!+%!
3B$!J&3($%3:W!(%3$,&63(+%H!
9B$!=$3B+8+#+5>!1:$8! (:!&8XB+6!&8&J3$8! C+##+D(%5! 3B$!8$:(5%!J,(%6(J#$:!+C!L:$,!?$%3,$8!
.$:(5%! @4S2-! MPPPA! &%8! Q+&#! .(,$63$8! .$:(5%! @?++J$,-! NOOUA! 3+5$3B$,! D(3B! &%! 43$,&3(0$!
S+C3D&,$!.$:(5%!@4S.A!&%8!;5(#$!*+8$##(%5!@S+3(,+0:T(-!NOOMA!@;=)#$,-!NOONAH!!
9B$!=$3B+8+#+5>!B&:! ]! (3$,&3(0$!JB&:$:! @=+8$##(%5-! (=J#$=$%3(%5!&%8!8$J#+>(%5!JB&:$:A!
DB(6B! C+61:! +%! +):$,0(%5! &%8! (%3$,0($D(%5! :3&T$B+#8$,:! :16B! 1:! =$8(6&#! $YJ$,3:! &%8!
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J&3($%3:!(%!&##!:3&5$:!+C!3B$!5#+)&#!J,+6$::H!*+,$!3B&%!^O!J$+J#$!J&,3(6(J&3$8!(%!&%!(%3$%:(0$!
0&#(8&3(+%!&#+%5!3B$!3B,$$!JB&:$:H!
9B$!J,+J+:$8!=+8$#!+C!3B$!J&3($%3!(%3$,&63(+%!(:!&JJ#($8!3+!&!1:$!6&:$_!&!:+#13(+%!3+!&::$::!
,$=+3$#>!B$&,3!C&(#1,$!)&:$8!+%!8&(#>!=+%(3+,(%5!+C!)+8>!:(5%&#:!&%8!0(3&#!:(5%:-!)+3B!D(3B!
D$&,&)#$!&%8!=+)(#$!3$6B%+#+5($:H!!
9B(:!:+#13(+%-!6&##$8!`$&,3!a&(#1,$!*&%&5$=$%3!@`a*A-!=&T$:!1:$!+C!3B$!#&3$:3!3$6B%+#+5($:!
C+,! =+%(3+,(%5! B$&,3! 6+%8(3(+%-! D(3B! D$&,&)#$! 5&,=$%3:! @C+,! =$&:1,(%5! "?Q-! &%8!
,$:J(,&3(+%AZ! &%8! J+,3&)#$! 8$0(6$:! @:16B! &:! D$(5B3! :6&#$! &%8! )#++8! J,$::1,$! 61CCA! D(3B!
I#1$3++3B!6&J&)(#(3($:!@:$$!a(5H!MAH!!
`a*! &(=:! 3+! 8$6,$&:$! 3B$! =+,3&#(3>! &%8! =+,)(8(3>! +C! 3B$! `a! J+J1#&3(+%H! 9B$! :>:3$=!
(%3$%8:! 3+! (=J,+0$! 3B$! $CC(6($%6>! +C! 3B$! B$&#3B6&,$! ,$:+1,6$:-!=&Y(=(R(%5! 3B$! 6+:3X)$%$C(3!
,&3$!+C!3B$!B$&,3!C&(#1,$!=&%&5$=$%3H!
9B$! =&(%! 1:$,:! +C! 3B$! :>:3$=! &,$! 3D+_! &A! &%! `a! 6B,+%(6! 8(:$&:$! =&%&5$=$%3! :$,0(6$!
J,+0(8$,-!D(3B!6&,8(+#+5(:3:!&%8!%1,:$:Z!&%8!)A!J&3($%3:!D(3B!`aH!!
!

!
a(5H!MH!`$&,3!a&(#1,$!*&%&5$=$%3!:+#13(+%H!

!
9B$!:>:3$=!6+%:(:3:!+C!&!1:$,! (%3$,&63(+%!J#&3C+,=!&%8!&!J,+C$::(+%&#! (%3$,&63(+%!J#&3C+,=H!
9B$!:$%:+,!1:$8!&,$!&!)#++8!J,$::1,$-!&!D$(5B3!:6&#$-!)$8!5&,=$%3:!3+!=+%(3+,!81,(%5!%(5B3!
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&%8! D$&,&)#$! 5&,=$%3! :16B! &! 0$:3! +,! ),&! 3+! =+%(3+,! $#$63,+6&,8(+5,&=-! ,$:J(,&3(+%! &%8!
&63(0(3>!81,(%5!$Y$,6(:(%5!&%8!,$:3(%5!8&(#>H!!!
9B$!1:$,!J#&3C+,=!5,+1J:!&##! :$%:+,:! &%8!&!J$,:+%&#!8(5(3&#! &::(:3&%3!8$0(6$! @P.;A!DB(6B!
,$6$(0$:!8&3&!C,+=!3B$!=+%(3+,(%5!8$0(6$:-!J,+6$::$:!(3!&%8!$%6+1,&5$:!3B$!J&3($%3:!(%!3B$(,!
8&(#>! B$&#3B6&,$H! 9B$! J,+C$::(+%&#! J#&3C+,=! (%6#18$:! 3B$! J,+6$::(%5! :$,0$,! 3+! &%&#>R$! &##!
8&3&-!8&3&)&:$:!&%8!&!J+,3&#!DB(6B!J,+0(8$:!1)([1(3+1:!&66$::!+C!3B$!J,+C$::(+%&#:H!
9B$!8&(#>!,+13(%$!8&3&!&,$!J,+6$::$8!&%8!$0&#1&3$8!C+,!3B$!8$3$63(+%!+C!C1%63(+%&#!6&J&6(3>-!
B$&,3! C&(#1,$!D+,:$%(%5!&%8!+3B$,! 6+=J#(6&3(+%:H!*+3(0&3(+%! :3,&3$5($:!=1:3!)$! 3&T$%! (%3+!
&66+1%3! (%!+,8$,!3+!J,+0(8$!J&3($%3:!D(3B!,$#$0&%3! (%C+,=&3(+%-!&66+,8(%5!3+!3B$(,!JB>:(6&#!
&%8!J:>6B+#+5(6&#!:3&31:H!

!
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4%!MPPP-!3B$!4S9!;80(:+,>!Q,+1J!@4S9;Q-!NOOMA!8$:6,()$8!3B$!0(:(+%!+%!;=)($%3!4%3$##(5$%3!
&:!3B$!+,($%3&3(+%!C+,!3B$!D+,TJ,+5,&==$!+C!NOOO!&%8!(%6+=(%5!>$&,:H!4S9;Q!&5,$$8!+%!&!
:(%5#$!51(8(%5!0(:(+%!DB$,$(%!3B$!6(3(R$%W:!$0$,>8&>!:1,,+1%8(%5:!)$6&=$!3B$!(%3$,C&6$H!!
Q(##(&%!?,&=J3+%!S=(3B-!C,+=!3B$!4%3$,&63(+%!.$:(5%!4%:3(313$!40,$&!:&(8-!b4%!3B$!:&=$!D&>!
3B&3!(%81:3,(&#!8$:(5%$,:!B&0$!:B&J$8!+1,!$0$,>8&>!#(C$!3B,+15B!+)c$63:!3B&3!3B$>!8$:(5%!C+,!
+1,! +CC(6$:! &%8! C+,! +1,! B+=$:-! (%3$,&63(+%! 8$:(5%! (:! :B&J(%5! +1,! #(C$! D(3B! (%3$,&63(0$!
3$6B%+#+5($:!d!6+=J13$,:-!3$#$6+==1%(6&3(+%:-!=+)(#$!JB+%$:-!&%8!:+!+%H!4C!D$!D$,$!3+!:1=!
1J! (%3$,&63(+%!8$:(5%! (%! &! :$%3$%6$-! 4!D+1#8! :&>! 3B&3! (3\:! &)+13! :B&J(%5!+1,! $0$,>8&>! #(C$!
3B,+15B! 8(5(3&#! &,3$C&63:! d! C+,! D+,T-! C+,! J#&>-! &%8! C+,! $%3$,3&(%=$%3e! @*+55,(85$-! NOOUAH!
9B(:!D&>!:B$!:3&3$:!DB&3! (:! (%3$,&63(+%!8$:(5%H!I$:(8$:-!*(6B&$#!S6B,&5$-! C,+=!*49!*$8(&!
L&)-!:3&3$8!b4%%+0&3+,:!8+%W3!6B&%5$!3B$!D+,#8H!9B$!1:$,:!+C!3B$(,!(%%+0&3(+%:!8+eH!!
9B$:$!:3&3$=$%3:!6+%0$,5$!(%!+%$!0(:(+%_!3B$!%$6$::(3>!+C!J133(%5!3B$!61:3+=$,-!3B$!J&3($%3-!
3B$! J$,:+%-! 3B$!1:$,! (%! 3B$! 6$%3,$! +C! ,$:$&,6B! &%8! (%%+0&3(+%H! 9B$!J$,:+%! +C! 3B$! C131,$! (:!
:1,,+1%8$8! )>! &80&%6$8! 6+=J13(%5! &%8! %$3D+,T(%5! 3$6B%+#+5>! 3B&3! (:! &D&,$! +C! B(:!
J,$:$%6$-!B(:!J$,:+%&#(3>-!B(:!%$$8:!&%8!,$:J+%:$!(%3$##(5$%3#>H!

!
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P$+J#$!B&0$!(%3$,&63$8!D(3B!6+=J13$,:!C,+=!3B$!:3&,3-!)13!(3!3++T!3(=$!C+,!B1=&%d6+=J13$,!
(%3$,&63(+%! @`?4A! 3+! )$6+=$! &! ,$6+5%(R$8! C($#8! +C! ,$:$&,6BH! R$#&3$8! c+1,%&#:-! 6+%C$,$%6$:-!
&%8!J,+C$::(+%&#! &::+6(&3(+%:! &JJ$&,$8! (%! 3B$! MPUO:! &%8! MP^O:H!`?4! (:! (%! 3B$! 61,,(61#&! +C!
,$:$&,6B!1%(0$,:(3($:-! J,(=&,(#>! (%! 6+=J13$,! :6($%6$-! >$3! (3! B&:! %+3! 6+&#$:6$8! (%3+! &! :(%5#$!
8(:6(J#(%$H! a($#8:! D(3B! ,$:$&,6B$,:! DB+! (8$%3(C>! D(3B! `?4! (%6#18$! B1=&%! C&63+,:! &%8!
$,5+%+=(6:-! (%C+,=&3(+%! :>:3$=:-! 6+5%(3(0$! :6($%6$-! (%C+,=&3(+%! :6($%6$-! +,5&%(R&3(+%&#!
J:>6B+#+5>-!(%81:3,(&#!$%5(%$$,(%5-!&%8!6+=J13$,!$%5(%$$,(%5H!@Q,18(%-!NOOFA!
`1=&%X6+=J13$,!(%3$,&63(+%!:318($:!3B$!(%3$,&63(+%:!&%8!3B$!,$#&3(+%:B(J:!)$3D$$%!B1=&%:!
&%8! 6+=J13$,:H! `?4! (:! =+,$! 3B&%! 1:$,! (%3$,C&6$:Z! (3! (:! &! =1#3(8(:6(J#(%&,>! C($#8! 6+0$,(%5!
=&%>!&,$&:!@`$D$33-!MPP6AH!4%!3B$!C(,:3!3$%!3+!C(C3$$%!>$&,:!+C!(3:!B(:3+,>-!`?4!B&:!C+61:$8!+%!
(%3$,C&6$:! @J&,3(61#&,#>!+%! 3B$!J+::()(#(3($:!&%8!8$:(5%!6,(3$,(&! C+,!5,&JB(6&#!1:$,! (%3$,C&6$:!
@QL4:A!1:(%5!D(%8+D:-! (6+%:-!=$%1:-!&%8!J+(%3(%5!8$0(6$:! 3+!6,$&3$!=+,$!1:&)#$!:>:3$=:H!
;:! (%3$,C&6$! J,+)#$=:!D$,$! )$33$,! 1%8$,:3++8-! 3B$! J,(=&,>!`?4! 6+%6$,%:! :3&,3$8! 3+! :B(C3!
)$>+%8!3B$!(%3$,C&6$!@3+!,$:J+%8!3+!+):$,0&3(+%:!&:!&,3(61#&3$8!)>!.H!"%5$#)&,3_!b4C!$&:$!+C!
1:$!D&:! 3B$! +%#>! 0&#(8! 6,(3$,(+%-! J$+J#$!D+1#8! :3(6T! 3+! 3,(6>6#$:! &%8! %$0$,! 3,>! )(6>6#$:eAH!
*+,$!,$6$%3!`?4!,$:$&,6B!+)c$63(0$:!&,$!6+%6$,%$8!D(3B!3&:T:-!D(3B!:B&,$8!1%8$,:3&%8(%5-!
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&%8!D(3B! $YJ#&%&3(+%:-! c1:3(C(6&3(+%:-! &%8! &,51=$%3&3(+%! &)+13! &63(+%:-! &%8! %+3! c1:3!D(3B!
(%3$,C&6$:H! 9B$! %$D! $::$%3(&#! 6B&##$%5$:! &,$! (=J,+0(%5! 3B$!D&>! J$+J#$! 1:$! 6+=J13$,:! 3+!
D+,T-!3B(%T-!6+==1%(6&3$-!#$&,%-!6,(3([1$-!$YJ#&(%-!&,51$-!8$)&3$-!+):$,0$-!8$6(8$-!6&#61#&3$-!
:(=1#&3$-!&%8!8$:(5%H!@a(:6B$,-!NOOMA!
g+%&3B&%!Q,18(%!@Q,18(%-!NOOFA!(8$%3(C($:!3B,$$!C&6$:!+C!B1=&%X6+=J13$,!(%3$,&63(+%H!a(,:3!
+%$!$Y3$%8$8!B1=&%!C&63+,:!+,!$%5(%$$,(%5!J:>6B+#+5>!3+!6+=J13(%5H!;%+3B$,!8$0$#+J$8!
DB$%! =&(%C,&=$:! :J&D%$8! )1:(%$::! 6+=J13(%5! (%! 3B$! MP6O:H! 9B$! 3B(,8-! C+61:$8! +%!
(%8(0(81&#! 1:$-! &,+:$! D(3B! =(%(6+=J13$,:! &%8! B+=$! 6+=J13$,:! &%8! )1,5$+%$8! D(3B!
J$,:+%&#!6+=J13(%5!(%!3B$!MP^O:H!
9B$! C(,:3! 3B,$&8! (:! 3B$! `1=&%! a&63+,:! &%8! ",5+%+=(6:! @`aS"AH! 9B$! :$6+%8! C+61:$:! +%!
(%C+,=&3(+%! :>:3$=:! @4SA! =&%&5$=$%3H! 9B$! 3B(,8! +%$! &,+:$! (%! 3B$! MP^O:! D(3B! J$,:+%&#!
6+=J13(%5-!(3!(:!T%+D%!&:!6+=J13$,XB1=&%!(%3$,&63(+%!@?`4A!D(3B(%!3B(:!6B&J3$,H!!
;#3B+15B!3B$>!:B&,$!:+=$! (::1$:!&%8!=$3B+8:-! 3B$:$!,$:$&,6B!$CC+,3:!B&0$!%+3!6+%0$,5$8H!
9B$>! $=$,5$8! D(3B(%! 8(CC$,$%3! J&,$%3! 8(:6(J#(%$:-! &3! 8(CC$,$%3! 3(=$:-! &%8! 6+=J,(:$8!
8(CC$,$%3! 5$%$,&3(+%:! +C! ,$:$&,6B$,:H! ;JJ,+&6B$:-! &33(318$:-! &%8! 3$,=(%+#+5>! 8(CC$,$8H!
9D+h6+=J13$,! +J$,&3(+%! &%8! (%C+,=&3(+%! :>:3$=:! @4SA! =&%&5$=$%3h! $=),&6$8! 3B$!
c+1,%&#X+,($%3$8! :6B+#&,#>! 3,&8(3(+%! +C! 3B$! :6($%6$:Z! 3B$! 3B(,8h6+=J,(:(%5! 6+5%(3(0$! &%8!
6+=J13$,! :6($%3(:3:h!B&:!J#&6$8!5,$&3$,! $=JB&:(:!+%! 6+%C$,$%6$!J1)#(6&3(+%H! 4%! &88(3(+%-!
$&6B! 3B,$&8! (%(3(&##>! $=JB&:(R$8!&!8(CC$,$%3! &:J$63!+C! 6+=J13$,!1:$_!=&%8&3+,>!B&%8:X+%!
1:$-!B&%8:X+CC!=&%&5$,(&#!1:$-!&%8!8(:6,$3(+%&,>!B&%8:X+%!1:$H!.$:(5%(%5!C+,!&!1:$!3B&3!(:!&!
c+)!,$[1(,$=$%3!&%8!8$:(5%(%5!C+,!&!1:$!(:!8(:6,$3(+%&,>!6&%!)$!0$,>!8(CC$,$%3!&63(0(3($:H!
9,&8(3(+%&##>-! 6+=J13$,! 1:&5$! D&:! =+8$##$8! &:! &! B1=&%X6+=J13$,! 8>&8! @:$$! a(5H! MA! (%!
DB(6B! 3B$! 3D+!D$,$!6+%%$63$8!)>!&!%&,,+D!$YJ#(6(3! 6+==1%(6&3(+%!6B&%%$#-! :16B!&:! 3$Y3X
)&:$8!3$,=(%&#:!(%!&!3(=$X:B&,(%5!$%0(,+%=$%3H!9B$!&80$%3!+C!=+,$!:+JB(:3(6&3$8!(%3$,C&6$!
3$6B%([1$:-! :16B! &:!D(%8+D:-!=$%1:-! J+(%3(%5! 8$0(6$:-! 6+#+1,-! :+1%8-! &%8! 3+16BX:6,$$%:!
B&0$!D(8$%$8!3B(:!$YJ#(6(3!6+==1%(6&3(+%!6B&%%$#H!4%!&88(3(+%!3+!$YJ#+,(%5!3B$!J+::()(#(3($:!
+C! %$D! 8$:(5%! J+::()(#(3($:! C+,! 3B$! $YJ#(6(3! 6+==1%(6&3(+%! 6B&%%$#-! T%+D#$85$X)&:$8!
&,6B(3$631,$:! C+,!`?4! B&0$! $YJ#+,$8! 3B$!J+::()(#(3>! +C! &%! (=J#(6(3! 6+==1%(6&3(+%! 6B&%%$#!
@:$$!a(5H!NAH!9B$!(=J#(6(3!6+==1%(6&3(+%!6B&%%$#!:1JJ+,3:!6+==1%(6&3(+%!J,+6$::$:!DB(6B!
,$[1(,$!3B$!6+=J13$,!3+!)$!J,+0(8$8!D(3B!&!6+%:(8$,&)#$!)+8>!+C!T%+D#$85$!&)+13!J,+)#$=!
8+=&(%:-!&)+13!6+==1%(6&3(+%!J,+6$::$:-!&%8!&)+13!3B$!&5$%3:!(%0+#0$8H!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
a(5H!NH!`1=&%X6+=J13$,!(%3$,&63(+%!8>&8!@a,+=!a(:6B$,-!NOOMA!
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11>!

!
a(5H!]H!i%+D#$85$X)&:$8!`?4!@a,+=!a(:6B$,-!NOOMA!

!
;:! :3&3$8! (%! a(5H! ]! 3B$! T%+D#$85$! 6+=J,(:$:! 3B,$$! 8(CC$,$%3! 3>J$:! +C! T%+D#$85$! @a(:6B$,-!
NOOMA_!

!! i%+D#$85$! &)+13! 3B$! J,+)#$=! 8+=&(%_! SB&,$8! T%+D#$85$! )1(#8:! 1J+%! #&,5$!
&=+1%3:! +C! T%+D#$85$! &)+13! :J$6(C(6! 8+=&(%:H! 9B(:! T%+D#$85$! 6+%:3,&(%:! 3B$!
%1=)$,! +C! J+::()#$! &63(+%:! &%8!8$:6,()$:! ,$&:+%&)#$! 5+&#:! &%8! +J$,&3(+%:! (%! 3B$!
8+=&(%!+C! :J$6(C(6!1:$,:-! 3B$,$)>! :1JJ+,3(%5!B1=&%!J,+)#$=X8+=&(%! (%3$,&63(+%!
&%8!%+3!c1:3!B1=&%X6+=J13$,!(%3$,&63(+%H!

!! i%+D#$85$! &)+13! 6+==1%(6&3(+%! J,+6$::$:_! 9B$! (%C+,=&3(+%! :3,1631,$:! 3B&3!
6+%3,+#! 6+==1%(6&3(+%! :B+1#8! )$! &66$::()#$! &%8! 6B&%5$&)#$! )>! 3B$! 1:$,H! ;!
T%+D#$85$X)&:$8!`?4!:>:3$=!:B+1#8!B&0$!T%+D#$85$!&)+13!DB$%!&%8!DB$3B$,!3+!
&::(:3! 3B$! 1:$,-! (%3$,,1J3! 3B$! 1:$,! &%8! 0+#1%3$$,! (%C+,=&3(+%! 3+! 3B$! 1:$,!
6+%3$Y31&#(R$8!3+!3B$!3&:T!&3!B&%8H!!

!! i%+D#$85$! &)+13! 3B$! 6+==1%(6&3(+%! &5$%3_! 9B$! b3>J(6&#e!1:$,! +C! &! :>:3$=!8+$:!
%+3! $Y(:3Z! 3B$,$! &,$! =&%>! 8(CC$,$%3! T(%8:! +C! 1:$,:-! &%8! 3B$! ,$[1(,$=$%3:! +C! &%!
(%8(0(81&#! 1:$,! 1:1&##>! 6B&%5$! D(3B! $YJ$,($%6$H! S(=J#$! 6#&::(C(6&3(+%! :6B$=$:!
)&:$8!+%!:3$,$+3>J$:!:16B!&:!%+0(6$-!(%3$,=$8(&3$-!+,!$YJ$,3!1:$,:-!&,$!(%&8$[1&3$!
C+,!6+=J#$Y!T%+D#$85$X)&:$8!:>:3$=:!)$6&1:$!3B$:$!&33,()13$:!)$6+=$!8$J$%8$%3!
+%!&!J&,3(61#&,! 6+%3$Y3! ,&3B$,! 3B&%!&JJ#>(%5! 3+!1:$,:!5#+)&##>H!2%$!+C! 3B$! 6$%3,&#!
+)c$63(0$:!+C!1:$,!=+8$##(%5!(%!`?4!(:!3+!&88,$::!3B$!J,+)#$=!3B&3!:>:3$=:!D(##!)$!
1%&)#$!3+!(%3$,&63!D(3B!1:$,:!6++J$,&3(0$#>!1%#$::!3B$>!B&0$!:+=$!=$&%:!+C!C(%8(%5!
+13!DB&3! 3B$!1:$,! ,$&##>!T%+D:!&%8!8+$:H!9$6B%([1$:! 3+!&6B($0$! 3B(:! (%6#18$_! @MA!
)$(%5!3+#8!)>!3B$!1:$,:!@$H5H!)>![1$:3(+%%&(,$:-!:$33(%5!J,$C$,$%6$:-!+,!:J$6(C(6&3(+%!
6+=J+%$%3:AZ!@NA!)$(%5!&)#$!3+!(%C$,!(3!C,+=!3B$!1:$,\:!&63(+%:!+,!1:&5$!8&3&Z!&%8!@]A!
6+==1%(6&3(%5!(%C+,=&3(+%!&)+13!$Y3$,%&#!$0$%3:!3+!3B$!:>:3$=H!
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1?0!

9B$,$!&,$!:$0$,&#!`?4!=+8$#:!(%!DB(6B!3B$!(%3$,&63(+%!+661,:!&#D&>:!(%!&%!$YJ#(6(3!D&>-!3B&3!
(:! 3+! :&>-! 3B$! 1:$,! 8(,$63#>! $%3$,! 3B$! 8&3&! (%3+! 3B$! :>:3$=! &%8! ,$6$(0$:! C$$8)&6TH! S$$!
S6B+=&T$,-!MPPF!C+,!&!)&:(6!`?4!=+8$#H!
"YJ#(6(3! (%3$,&63(+%! ,$[1(,$:! &#D&>:! &! T(%8! +C! 8(&#+5! )$3D$$%! 3B$! 1:$,! &%8! &! J&,3(61#&,!
:>:3$=!+,!6+=J13$,!3B$!1:$,!(:!61,,$%3#>!(%3$,&63(%5!D(3BH!9B(:!8(&#+5!),(%5:!3B$!6+=J13$,!
(%$0(3&)#>! 3+! 3B$! 6$%3,$! +C! 3B$! &63(0(3>! &%8! 3B$! 1:$,:! C+61:! (:! +%! 3B$! (%3$,C&6$! +,! +%! 3B$!
(%3$,&63(+%!&63(0(3>H!9B(:! C+,=!+C! (%3$,&63(+%! (:!+)0(+1:#>! (%!6+%3,&:3! 3+! 3B$!0(:(+%:!+C!6&#=!
&%8! L)([1(3+1:! ?+=J13(%5H! ;#:+! 3B$! (8$&! +C! &! 8(:&JJ$&,(%5! 6+=J13$,! jPk! &%8! &=)($%3!
(%3$##(5$%6$!(:!B&,8!3+!(=&5(%$!D(3B!$YJ#(6(3!(%3$,&63(+%!+%#>H!9B$!,$&#(R&3(+%!+C!3B$:$!0(:(+%:!
6&%!+%#>!)$!&6B($0$8!DB$%!J&,3:!+C! 3B$! (%3$,&63(+%!)$3D$$%! 3B$!6+=J13$,!&%8! 3B$!B1=&%!
&,$!3,&%:J&,$%3!&%8!%+3!$YJ#(6(3-!&:!:3&3$8!&)+0$!@S6B=(83-!NOOFAH!
9B$,$!&,$!=&%>!3B(%5:!3B&3!(%C#1$%6$!3B$!(%3$,&63(+%!)$3D$$%!B1=&%:!3B&3!&,$!%+3!6+%3&(%$8!
(%! 3,&8(3(+%&#! bB1=&%! 6+=J13$,! (%3$,&63(+%eH! 9B$! (%C#1$%6$! +C! :(31&3(+%-! 6+%3$Y3-! &%8!
$%0(,+%=$%3! +CC$,:! &! T$>! 3+! %$D! D&>:! +C! `?4H! 9+! 6+=$! 6#+:$,! 3+! 3B$! &(=! +C! 6,$&3(%5!
(%3$,&63(+%! )$3D$$%! B1=&%:! &%8! :>:3$=:! 3B&3! (:! 6#+:$,! 3+! %&31,&#! (%3$,&63(+%! (3! )$6+=$:!
6,16(&#! 3+! (%6#18$8! (=J#(6(3! $#$=$%3:! (%3+! 3B$! 6+==1%(6&3(+%! (%! &88(3(+%! 3+! 3B$! $YJ#(6(3!
8(&#+5!3B&3!&#,$&8>!1:$8H!
9B$! C+##+D(%5! 8$C(%(3(+%! @:$$! 9&)#$! MA! 6B&,&63$,(R$:! 3B$! %$D!J&,&8(5=! +C! (=J#(6(3! B1=&%!
6+=J13$,!(%3$,&63(+%!@(`?4AH!!!
!

4=J#(6(3!`1=&%X?+=J13$,!
4%3$,&63(+%!@(`?4A!

(`?4!(:!3B$!(%3$,&63(+%!+C!&!B1=&%!D(3B!3B$!
$%0(,+%=$%3!&%8!D(3B!&,3(C&63:!DB(6B!(:!
&(=$8!3+!&66+=J#(:B!&!5+&#H!<(3B(%!3B(:!
J,+6$::!3B$!:>:3$=!&6[1(,$:!(=J#(6(3!(%J13!
C,+=!3B$!1:$,!&%8!=&>!J,$:$%3!(=J#(6(3!
+13J13!3+!3B$!1:$,H!

4=J#(6(3!4%J13! 4=J#(6(3!(%J13!&,$!&63(+%:!&%8!)$B&0(+,!+C!
B1=&%:-!DB(6B!&,$!8+%$!3+!&6B($0$!&!5+&#!
&%8!&,$!%+3!J,(=&,(#>!,$5&,8$8!&:!(%3$,&63(+%!
D(3B!&!6+=J13$,-!)13!6&J31,$8-!,$6+5%(R$8!
&%8!(%3$,J,$3!)>!&!6+=J13$,!:>:3$=!&:!(%J13H!

4=J#(6(3!213J13! 213J13!+C!&!6+=J13$,!3B&3!(:!%+3!8(,$63#>!
,$#&3$8!3+!&%!$YJ#(6(3!(%J13!&%8!DB(6B!(:!
:$&=#$::#>!(%3$5,&3$8!D(3B!3B$!$%0(,+%=$%3!
&%8!3B$!3&:T!+C!3B$!1:$,H!

9&)#$!MH!4=J#(6(3!`1=&%!?+=J13$,!4%3$,&63(+%!8$C(%(3(+%:!@S6B=(83-!NOOFA!

!
9B$!)&:(6!(8$&!+C!(=J#(6(3!(%J13!(:!3B&3!3B$!:>:3$=!6&%!J$,6$(0$!3B$!1:$,:!(%3$,&63(+%!D(3B!3B$!
JB>:(6&#!$%0(,+%=$%3!&%8!&#:+!3B$!+0$,&##!:(31&3(+%!(%!DB(6B!&%!&63(+%!3&T$:!J#&6$H!I&:$8!+%!
3B$!J$,6$J3(+%! 3B$!:>:3$=!6&%!&%3(6(J&3$! 3B$!5+&#:!+C! 3B$!1:$,! 3+! :+=$!$Y3$%3!&%8!B$%6$! (3!
=&>!)$6+=$!J+::()#$!3+!J,+0(8$!)$33$,!:1JJ+,3!C+,!3B$!3&:T!3B$!1:$,!(:!8+(%5H!9B$!)&:(6!6#&(=!
(:!3B&3!4=J#(6(3!`1=&%!?+=J13$,!4%3$,&63(+%!@(`?4A!&##+D:!3,&%:J&,$%3!1:&5$!+C!6+=J13$,!
:>:3$=:H!9B(:!$%&)#$:!3B$!1:$,!3+!6+%6$%3,&3$!+%!3B$!3&:T!&%8!&##+D:!6$%3,(%5!3B$!(%3$,&63(+%!
(%!3B$!JB>:(6&#!$%0(,+%=$%3!,&3B$,!3B&%!D(3B!3B$!6+=J13$,!:>:3$=H!!
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1?1!

9+!:1JJ+,3!3B$!6,$&3(+%!+C!:>:3$=:!3B&3!1:$!(=J#(6(3!(%3$,&63(+%!(3!(:!(=J+,3&%3!3+!J,+0(8$!&!
:(=J#$!=+8$#!3B&3!,$C#$63:!3B(:!(%3$,&63(+%!J&,&8(5=H!4%!a(5H!E!&%!&):3,&63!=+8$#!+C!(=J#(6(3!
(%3$,&63(+%!(:!:B+D%H!
!

!
a(5H!EH!4=J#(6(3!`1=&%!4%3$,&63(+%!*+8$#!@S6B=(83-!NOOFA!

!
;##! &63(+%:! 6&,,($8! +13! )>! &! B1=&%! &,$! 3&T(%5! J#&6$! (%! 6+%3$Y3! d! (%! &! 6$,3&(%! :(31&3(+%H!
L:1&##>!(%3$,&63(+%!D(3B!+1,!(==$8(&3$!$%0(,+%=$%3!(:!0$,>!(%3$%:$!@$H5H!:(33(%5!+%!&!6B&(,-!
C$$3!+%!3B$!5,+1%8-!5&,=$%3!+%!3B$!)+8>-!=+0(%5!)++T:!+%!3B$!3&)#$-!8,(%T(%5!C,+=!&!5#&::-!
$36HA!$0$%!(C!D$!8+%W3!,$6+5%(R$8!(3!3+!&!5,$&3!$Y3$%3H!!
;##!6+%3$Y3:!&%8!:(31&3(+%:!&,$!$=)$88$8!(%! 3B$!D+,#8-!)13! 3B$!J$,6$J3(+%!+C! 3B$!D+,#8! (:!
8(63&3$8! )>! 3B$! (==$8(&3$! 6+%3$Y3! :+=$+%$! (:! (%H! "YJ#(6(3! 1:$,! (%3$,&63(+%! D(3B! &%!
&JJ#(6&3(+%! (:! $=)$88$8! (%3+! 3B$! 6+%3$Y3! +C! 3B$! 1:$,! &%8! (:! &#:+! &! D&>! +C! $Y3$%8(%5! 3B$!
6+%3$Y3!+C!3B$!1:$,-!$H5H!)>!B&0(%5!&66$::!3+!3B$!%$3D+,TH!
;JJ#(6&3(+%:!3B&3!=&T$!1:$!+C!(`?4!3&T$!3B$!6+%3$Y3!(%3+!&66+1%3!&:!(=J#(6(3!(%J13!&%8!&#:+!
B&0$!&%!(%C#1$%6$!+%!3B$!$%0(,+%=$%3!)>!(=J#(6(3!+13J13H!9B$!J,+J+:$8!=+8$#!(:!6$%3,$8!+%!
3B$! :3&%8&,8!=+8$#! (%!`?4!DB$,$! 3B$!1:$,! (:! $%5&5$8!D(3B! &%!&JJ#(6&3(+%!)>!&! ,$61,,$%3!
J,+6$::!+C!(%J13!&%8!+13J13H!4%!3B$!(`?4!=+8$#!3B$!1:$,W:!6$%3,$!+C!&33$%3(+%!(:!3B$!6+%3$Y3!d!
3B$! JB>:(6&#! $%0(,+%=$%3!DB$,$! 3B$! 3&:T! (:! J$,C+,=$8H! 9B$! (%3$,&63(+%!D(3B! 3B$! JB>:(6&#!
$%0(,+%=$%3! (:! &#:+! 1:$8! 3+! &6[1(,$! (=J#(6(3! (%J13H! 9B$! $%0(,+%=$%3! +C! 3B$! 1:$,! 6&%! )$!
6B&%5$8!&%8!(%C#1$%6$8!)>!3B$!(`?4!&JJ#(6&3(+%H!
9B$! :>:3$=! &%8! &#:+! 3B$! %$3D+,T! &,$! 3+! :+=$! $Y3$%3! J&,3! +C! 3B$! 6+%3$Y3! )13! &,$! &#:+!
&66$::()#$!)>!3B$!&JJ#(6&3(+%!8(,$63#>H!
9B$!`+#(:3(6!P&3($%3!4%3$,&63(+%!*+8$#!(:!)&:$8!+%!3B$!(`?4H!a+##+D(%5!:$63(+%:!$YJ#&(%:!3B$!
=$3B+8+#+5>!&%8!&##!=+8$#:!3B&3!C+,=!3B$!BP4*H!

#
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>9#?&%7/0/5/1@#
!

S(%6$!3B$,$!D$,$!%+!J,$0(+1:!8+61=$%3$8!D+,T!+%!3B(:!3+J(6-!3B$!=$3B+8+#+5>!1:$8!%$$8$8!
3+!)$!,$&##>!1:$,X6$%3$,$8H!I$:(8$:-!:3&T$B+#8$,:!D$,$!(%0+#0$8!(%!&##!:3&5$:-!C,+=!3B$!$&,#>!
6+%6$J31&#(R&3(+%!3(##!3B$!C(%&#!0&#(8&3(+%H!
!

!
a(5H!FH!43$,&3(0$!J,+6$::!(%!3B,$$!JB&:$:!3+!8$:(5%!&%8!3+!0&#(8&3$!:+#13(+%:!3+!&::$::!6B,+%(6!
6+%8(3(+%:!(%!;=4H!

!
9B$! DB+#$! J,+6$::! @:$$! a(5H! FA! (:! 8(0(8$8! (%3+! 3B,$$! (3$,&3(0$! JB&:$:_! ?+%6$J31&#(R&3(+%!
PB&:$-!4=J#$=$%3&3(+%!PB&:$!&%8!.$J#+>=$%3!PB&:$H!
"&6B!JB&:$!C+##+D:!3B$!8$:(5%!J,(%6(J#$:!+C!L:$,!?$%3$,$8!.$:(5%!&%8!Q+&#!.(,$63$8!.$:(5%!
@Q2.A! @?++J$,-!NOOUAH!9B(:! #&:3!8$:(5%! (:!8(0(8$8! (%3+!R$:$&,6B-!*+8$#(%5-!R$[1(,$=$%3:-!
a,&=$D+,T!&%8!.$:(5%!&%8!(:!)&:$8!+%!$3B%+5,&JB(6!3$6B%([1$:!3+!J$+J#$!,$:$&,6BH!!
9B$! ,$[1(,$=$%3:-! 3B$! 8$C(%(3(+%! +C! J$,:+%&-! :6$%&,(+:! &%8! T$>! J&3B:! &,$! )&:$8! +%! Q2.!
3$6B%([1$:H!

!
A9#</5)s%).#P(%)&-%#$-%&'(.%)/-#?/0&5#
!

9+!&::1,$!3B$!:166$::!+C!:+#13(+%:!3+!:$#CX=&%&5$!3B$!B$&#3B6&,$!)>!6B,+%(6!J&3($%3:!&3!3B$(,!
+D%!B+=$:-!D$!%$$8!3+!1%8$,:3&%8!&##!&63+,:!&%8!(%3$,&63(+%:!3B&3!+661,!(%!&!B+#(:3(6!
C,&=$D+,TH!9B$!`+#(:3(6!4%3$,&63(+%!*+8$#!6+=J,(:$:!3B,$$!6+%3$Y3:!3B&3!,+1%8!3B$!J&3($%3H!
a(5H!6!(##1:3,&3$:!3B$!6+%6$J31&#!=+8$#H!
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!

1?1!

!
a(5H!6H!?+%6$J31&#!0($D!+C!3B$!`+#(:3(6!P&3($%3!4%3$,&63(+%!*+8$#!

!
4%! &! 5$%$,(6! :6+J$-! 3B$! (%3$,&63(+%! (:!=+8$##$8! &:! :$0$,&#! 6+%3$Y3:! &%8! :$0$,&#! (%3$,&63(+%!
#++J:H! 9B$! B+#(:3(6! P&3($%3! 4%3$,&63(+%! *+8$#! (:! +,5&%(R$8! (%! 3B,$$! 6+%3$Y3:-! 3B$! P&3($%3!
?+%3$Y3!DB(6B!8$C(%$:!3B$!B1=&%!C&63+,:!+,!3B$!J&3($%3!J$,:+%&#!,+13(%$H!S$%:+,:!&,+1%8!3B$!
J&3($%3! J#&>! (=J+,3&%3! ,+#$! (%! 3B$(,! (%3$,&63(+%! :(%6$! &##+D:! (=J#(6(3! (%3$,&63(+%! D(3B+13!
:J$6(C(6! J&3($%3! (%J13H! ;,+1%8! 3B(:! C(,:3! 6+%3$Y3-! 3B$! *$8(6&#! ?+%3$Y3! 6+=J,(:$:! &#:+! 3B$!
:$,0(6$:! DB(6B! J,+0(8$! 3B$! J&3($%3:! D(3B! &! ,$=+3$! =+%(3+,(%5! &::$::=$%3H! 9B(:! 6+%3$Y3!
5,+1J:! &##! =$8(6&#! J,+C$::(+%&#:H! S+6(&#! &%8! I1:(%$::! ?+%3$Y3! &JJ$&,:! &,+1%8! &##H! 9B(:!
6+%3$Y3!:3&3$:!3B$!:+6(&#!&%8!6#(%(6&#!,1#$:!3B&3!=1:3!)$!3&T$%!(%3+!&66+1%3H!<(3B!3B(:!B+#(:3(6!
&JJ,+&6B!&##!&63+,:!&,$!:318($8!$%B&%6(%5!&#:+!3B$!B1=&%XB1=&%!(%3$,&63(+%H!
;8&J3&3(+%! 3+!J$,:+%&#! ,+13(%$:! (:! 3B$!=+:3! (=J+,3&%3!1:$,!,$[1(,$=$%3H!SJ$6(C(6&##>-!$&6B!
1:$,! D(##! B&0$! &! 8(CC$,$%3! 8&(#>! B$&#3B! :6B$81#$! &66+,8(%5! 3+! J&,3(61#&,! B$&#3B! :3&31:-!
J,$C$,$%6$:-!=$%3&#!:3&31:!&%8!,$6+==$%8$8!=$8(6&#!J,+3+6+#H!
;8&J3&)(#(3>!3+!1:$,!J,$C$,$%6$:!&%8!,+13(%$:!(:!&6B($0$8!0(&!8>%&=(6!D+,TC#+D!$Y$613(+%!
@DB(6B!8$J$%8:!+%!3B$!6+%3$Y3!(%C+,=&3(+%AH!a(,:3-!D$!8$C(%$8!3&Y+%+=>_!&!:$::(+%!(:!&!8&>!
1:(%5!3B$!:>:3$=Z!&!8&>!(:!8(0(8$8!(%!6+%3$Y3:!@$H5H!=+,%(%5-!$Y$,6(:$-!$0$%(%5-!&%8!%(5B3AH!
"&6B!6+%3$Y3!6+=J,(:$:!&!:$3!+C!&63(0(3($:!,$[1(,(%5!1:$,!J&,3(6(J&3(+%!&3!3B$!:&=$!3$=J+,&,>!
3$,=!@(H$H!&!3&:T!+,!&63(0(3>!(:!3B$!=$&:1,$=$%3!+C!)#++8!J,$::1,$AH!43!(:!8+%$!DB(#$!=$&:1,(%5!
3B$! :1)c$63W:!D$(5B3! &%8! 3B$!=+,%(%5! [1$:3(+%%&(,$H! 9B1:-!D$! B&0$! 3B$!=+,%(%5! 6+%3$Y3H!
"&6B!6+%3$Y3!(:!8$C(%$8!)>!&!)$5(%%(%5!&%8!$%8(%5!3(=$!3B&3!:$3:!3B$!0&#(8(3>!J$,(+8-!,$:3,(63:!
3B$! 6+%3$Y3! $Y$613(+%-! :$3:! &63(0(3>! J$,C+,=&%6$:-! &%8! 8$:6,()$:! 3B$! 61,,$%3! 6+%3$Y3! :3&3$H!
9B$!:3&3$!6&%!)$!(%&63(0$-!&63(0$-!J$,C+,=$8-!&)+,3$8!&%8!(%6+=J#$3$H!a+##+D(%5!3B(:!:6B$=$-!
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"#$an'()$*#ter!.teracti)n!

!

1??!

&C3$,!3B$!&JJ#(6&3(+%!(:!31,%$8!+CC-!&##!6+%3$Y3:!&,$!(%&63(0$H!a(5H!U!:B+D:!3B$!C#+D!(%3$,&63(+%!
=+8$#!)&:$8!+%!6+%3$Y3:H!
!

U4er!decide4!8;et;er!t)!

*er7)r$!t;e!c)ntext!)r!n)t

=/-%&C%#

(.%)*(%)/-

End!c)ntext

.7!c)ntext!4till!activeF

Gtart!c)ntext

Her7)r$!activitI!1
J!activitie4

KEG

JL

JL

KEG

D)s%#/2#(.%)*)%)&s

!
a(5H!UH!.>%&=(6!C#+D!+C!3B$!`+#(:3(6!P&3($%3!4%3$,&63(+%!*+8$#H!

!
.(CC$,$%3! ,1#$:! 5+0$,%! 6+%3$Y3! &63(0&3(+%! @(H$H! 3B$>! &,$! J$,C+,=$8! )$3D$$%! :3&,3(%5! &%8!
$%8(%5! 3(=$AH! 9B$>! &#:+! B&0$! ,$:3,(63(+%:! (%! 3B$! =$8(6&#! J,+3+6+#! @(H$H! $Y$,6(:$! =1:3! )$!
C(%(:B$8!3D+!B+1,:!&C3$,!=$8(6&3(+%AH!
a+##+D(%5! 6+%3$Y3! &63(0&3(+%-! 3B$! &#&,=! (:! #&1%6B$8! &%8! $Y$613$8! D(3B! 3B$! 1:$,!
&6T%+D#$85$=$%3H! 9B$! 6+%3$Y3! $Y$613(+%! $[1&3$:! 3B$! &63(0(3>! $Y$613(+%! (%! 3B$! #(:3H! "&6B!
=&%&5$,! 6+%3,+#:! $&6B! &63(0(3>-! 3B1:! &##+D(%5! =+81#&,(3>H! 9B$! =&%&5$,! (%0+T$:! &##!
%$6$::&,>!S<!&%8!`<!=+81#$:!@$H5H!:$%:+,:AH!!
R$:3,(63(+%:!&,$!$0$%3:X)&:$8!+661,,(%5!(%!,$&#!3(=$H!9B$>!&,$!3,(55$,$8!$(3B$,!)>!3B$!1:$,!0(&!
8(,$63!(%3$,&63(+%!@1:$,!0+#1%3&,(#>!:3+J:!&%!&63(0(3>A!+,!)>!3B$!:>:3$=H!9B$!:>:3$=!#&1%6B$:!
$0$%3:!6+1J#$8!3+!3B$!B$&#3B!:3&31:!C,+=!3B$!:318>!+C!0(3&#!(%C+,=&3(+%!+,!3B$!$%0(,+%=$%3&#!
:3&31:!@J&3($%3!#+6&3(+%-!$36HAH!
9B$!&63(0(3($:!$Y$613(+%!8>%&=(6&##>!+661,:!8$J$%8(%5!+%!3B$!61,,$%3!6+%3$Y3_!J$,(+8!:3&31:-!
1:$,!8(&#+51$-!&%8!3B$!B$&#3B!:3&31:!3+5$3B$,!D(3B!+3B$,!6+%3$Y31&#!(%C+,=&3(+%H!
;##! 5&3B$,$8! 8&3&-! ,&D! J,+6$::$8! ,&D! :(5%&#:-! %+3(C(6&3(+%:! &,$! :$%3! 3+! 3B$! I&6TX$%8! C+,!
C1,3B$,!J,+6$::(%5!&%8!=&%&5$=$%3H!
9B$!J,+C$::(+%&#:!&66$::!&##!8&3&!0(&!3B$!J+,3&#H!9B$!C(,:3!&0&(#&)#$!(%C+,=&3(+%!(:!&%!+13#(%$!
+C! $0$,>! 1:$,! B(5B#(5B3(%5! 6,16(&#! $0$%3:H! 9B$! J,+C$::(+%&#:! 6&%! &#:+! 6+%:1#3! &%8! $8(3! 3B$!
(%C+,=&3(+%! C+,! :J$6(C(6! 1:$:H! 9B1:-! J,+C$::(+%&#:! 6#+:$! 3B$! #++J! &%8! $%B&%6$! 3B$(,!
,$#&3(+%:B(J!&%8!(%3$,&63(+%!D(3B!J&3($%3:H!
4%! +,8$,! 3+! 6+=J#$3$! 3B$! `+#(:3(6! 4%3$,&63(+%! *+8$#-! P$,:+%&:! &%8! :6$%&,(+:! &,$! 8$C(%$8!
C+##+D(%5! Q2.! J,(%6(J#$:H! 9+! 6+%6#18$-! 3B$! (%3$,&63(+%! (:! =+8$##$8! &:! T$>XJ&3B:! &%8!
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.terative!#4er!interacti)n!de4i6n!7)r!8earable!and!$)bile!4)l#ti)n4!t)!a44e44!cardi)va4c#lar!!
c;r)nic!di4ea4e4!

!

1?M!

0&,(&3(+%:!+C!T$>XJ&3B:!+,!D+,TC#+D:H!9B$>!,$J,$:$%3!&##!(%3$,&63(+%!C#+D:!3B&3!+661,!(%!&!,$&#!
:(31&3(+%!)&:$8!+%!6+%3$Y3!&63(0&3(+%!@?++J$,-!NOOUAH!
!

A98#P&'s/-(#2/'#<&('%#E()5+'&#?(-(1&6&-%#

9B$!5$%$,(6!1:$,!@bJ$,:+%&eA!+C!`a*!(:!?&,#+:!Ql=$R-!UN!>$&,:!+#8H!`$!(:!,$3(,$8!&%8!B&:!
B$&,3!C&(#1,$H!`(:!&D&,$%$::!+C!B(:!B$&,3!6+%8(3(+%!#$&8:!B(=!3+!)$!J,+&63(0$!(%!B(:!B$&#3BH!`$!
6&%! 1:$! &%! $#$63,+%(6! 8$0(6$! C+##+D(%5! &%! (%31(3(0$! :>:3$=H! `$! ,$[1(,$:! %+! :J$6(&#! %$$8:!
,$5&,8(%5!&66$::()(#(3>!@$H5H!)#(%8!J$+J#$AH!
`(:!6B($C!5+&#:!&,$!:$#CX&::1,&%6$!&%8!:$#CX6+%C(8$%6$!DB$%!J$,C+,=(%5!B(:!8&(#>!,+13(%$H!`$!
=1:3!C$$#!1%J$,31,)$8!&%8!#+:$!B(:!C$&,!+C!&!:188$%!8$&3BH!`$!&#:+!&(=:!3+!6+%3,+#!B(:!+D%!
B$&#3B!$0+#13(+%!)>!:$#CX=&%&5(%5!B(:!B$&#3BH!
`$!D(:B$:!3+!#(0$!%+,=&##>-!3B1:!=&T(%5!(3!6,16(&#!3+!5(0$!B(=!&!:>:3$=!3B&3!(:!%+%X(%3,1:(0$!
3B&3! (%0(:()#$! C,+=!J1)#(6!0($D!DB(#$!1%8$,! 3,$&3=$%3H!m&=$#>-! 3B$!:>:3$=!=1:3!&8&J3! 3+!
B(:!8&(#>!,+13(%$H!

!
A9!#F.&-(')/s#(-0#+s&'#'&G+)'&6&-%s#3)%7)-#<&('%#E()5+'&#?(-(1&6&-%#

9B$!3$&=!6,$&3$:!:3+,($:!&)+13!(8$&#!1:$,!$YJ$,($%6$:-!8$:6,()$:!B+D!3B$!:>:3$=!C(3:!(%3+!3B$!
J$,:+%&:W! #(C$! &%8! 3B$(,! $%0(,+%=$%3-! &%8! B$#J:! 3B$=! &6B($0$! 3B$(,! 5+&#:H! <$! )&:$8! 3B$!
=$3B+8!+%!3B$!8$:6,(J3(+%!+C!:6$%&,(+:!+,!6+%3$Y3:!+C!8&(#>!1:$H!
4%!3B$!`a*!6+%3$Y3-!3B$!$%8!1:$,:!&,$!J,+=J3$8!3+!C+##+D!&!8&(#>!,+13(%$!6+%:(:3(%5!+C!&!:$3!
+C! &63(0(3($:! @(H$H! :>=J3+=:! [1$:3(+%%&(,$:-! =$&:1,$=$%3:! 1:(%5! D$&,&)#$! 5&,=$%3:! &%8!
J+,3&)#$!8$0(6$:AH!9B$!0(3&#!:(5%:!&::$::$8!&,$!"?Q-!B$&,3!,&3$-!&%8!,$:J(,&3(+%H!9B$!J+,3&)#$!
8$0(6$:!&,$!&!)#++8!J,$::1,$!61CC!C+,!:>:3+#(6!&%8!8(&:3+#(6!)#++8!J,$::1,$!&%8!D$(5B3!:6&#$H!
;##! 8$0(6$:! &%8! 5&,=$%3:! B&0$! 6+==1%(6&3(+%! 6&J&)(#(3>! @(H$H! I#1$3++3BAH! *+,$+0$,-! 3B$!
1:$,!6&%!J$,C+,=!&!#(5B3!$Y$,6(:$!+C!FX6!=(%13$:-!:$0$,&#!8&>:!&!D$$T!3+!(=J,+0$!3B$(,!B$&#3BH!
9B(:! ,+13(%$! 0&,($:! C+,! $0$,>! J&3($%3! )13!=1:3! C+##+D! :+=$! ,1#$:! C+,!=$8(6&#! ,$&:+%! @$H5H!
)#++8! J,$::1,$!=1:3! )$! 3&T$%! $0$,>!=+,%(%5AH! 9B$! ,+13(%$! 6&%! )$! J$,:+%&#(R$8! C+,! $&6B!
J&3($%3!8$:J(3$!3B$!#(5B3!6+%:3,&(%3:H!
9B$,$!D$,$! 3D+! :6$%&,(+:! 8$3$63$8!D(3B(%! 3B$! :>:3$=_! (%8++,:! &%8! +138++,:H! 9B$! C+,=$,!
6+%3&(%:!&!:$3!+C!=$&:1,$=$%3:-!1:(%5!3B$!D$&,&)#$!5&,=$%3:!&%8!J+,3&)#$!8$0(6$:!&3!B+=$H!
9B$! 1:$,! &%:D$,:! 3D+! [1$:3(+%%&(,$:! 8$C(%$8! )>! 3B$!=$8(6&#! 3$&=H! 9B$! #&3$,! 6+%3&(%:! &%!
$Y$,6(:$! :6$%&,(+! @$H5H! &! :B+,3! D&#TA! 3B&3! J,+=+3$:! &! B$&#3B>! #(C$:3>#$! &%8! (=J,+0$:!
6&,8(+0&:61#&,!6&J&)(#(3>H!9B$!J,+C$::(+%&#!6B$6T:!3B$!:3&31:!+C!&##!J&3($%3:!0(&!J+,3&#H!
;8&J3&3(+%! 3+!J$,:+%&#! ,+13(%$:! (:! 3B$!=+:3! (=J+,3&%3!1:$,!,$[1(,$=$%3H!SJ$6(C(6&##>-!$&6B!
1:$,! D(##! B&0$! &! 8(CC$,$%3! 8&(#>! B$&#3B! :6B$81#$! &66+,8(%5! 3+! J&,3(61#&,! B$&#3B! :3&31:-!
J,$C$,$%6$:-! =$%3&#! :3&31:! &%8! ,$6+==$%8$8! =$8(6&#! J,+3+6+#H! a1,3B$,=+,$-! 3B$! 1:$,!
&JJ#(6&3(+%!=1:3! )$! (%31(3(0$-! 1:$,XC,($%8#>-! &%8!=1:3! &##+D!%&31,&#! (%3$,&63(+%H!9B$!P.;!
D(3B!&!3+16BX:6,$$%!&##+D:!3B$:$!,$[1(,$=$%3:H!

!
A9>9#H'(I7).(5#+s&'#)-%&'2(.&#(s#)-%&'(.%)/-#0')*&-#3)%7)-#<&('%#E()5+'&#?(-(1&6&-%#

;66+,8(%5!3+!3B$!,$:1#3:!+C!3B$!(%3$,0($D:!81,(%5!3B$!0&#(8&3(+%!JB&:$!(%!"(%8B+0$%-!1:(%5!
=$3&JB+,:!:16B!&:!&,,+D:!3+!,$J,$:$%3!)&6TD&,8:!&%8!C+,D&,8!+,!bne!3+!:T(J!D&:!5$%$,&##>!
6+%C1:(%5H!9B$!1:$,:!:155$:3$8!3B&3!)133+%:!B&8!3+!)$!)133+%X:B&J$8!&%8!#&)$#$8!D(3B!3B$!
&63(+%!3B&3!D+1#8!3&T$!J#&6$!DB$%!J1:B$8H! 43!D&:!8$6(8$8!3+! (=J#$=$%3!&!6+#+,!6+8$!3B&3!
=&T$:!1:$!+C!3B$!&0$,&5$!1:$,!=$%3&#!=+8$#H!
9&)#$!NH!8$:6,()$:!3B$!&(=!+C!$&6B!C1%63(+%&#!)#+6T!(%!3B$!5,&JB(6&#!1:$,!(%3$,C&6$H!
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"#$an'()$*#ter!.teracti)n!

!

1?6!

`$&8$,!&,$&! 9B$!B$&8$,!&,$&!(%6#18$:!(%C+,=&3(+%!&)+13!3B$!61,,$%3!6+%3$Y3!
&%8!&63(0(3>-!3B$!&JJ#(6&3(+%!#+5+!&%8!&!bST(Je!)133+%!3B&3!D(##!#$3!
3B$!1:$,:!$Y(3!3B$!C+,$!=$%3(+%$8!&63(0(3>H!

4%C+,=&3(+%!;,$&! 9B$!=+:3!(=J+,3&%3!J+,3(+%!+C!3B$!:6,$$%-!3B$!b4%C+,=&3(+%!;,$&e!
:1JJ+,3:!3B$!(%3$,&63(+%!3B,+15B!=$::&5$:!&%8!(%:3,163(+%:H!

m&0(5&3(+%!&,$&! 9B$!%&0(5&3(+%!&,$&!6+=J,(:$:!3B$!%&0(5&3(+%!)133+%:!3B&3!D(##!
B$#J!3B$!1:$,!%&0(5&3$!3B,+15B!3B$!:6,$$%:H!

9&)#$!NH!a1%63(+%&#!5,+1J:!+C!3B$!QL4!

!
9&)#$!]H!8$:6,()$:!3B$!3B,$$!3>J$:!+C!)133+%:!3B&3!&,$!1:$8H!

Q,$$%!)133+%:! 9B$!5,$$%!)133+%:!&,$!&::+6(&3$8!3+!3B$!T$>!J&3BH!

Q,&>!)133+%:! Q,&>!)133+%:!,$J,$:$%3!0&,(&%3:!+C!3B$!T$>!J&3BH!

R$8!)133+%:! R$8!)133+%:!&,$!(%3$%8$8!C+,!$Y6$J3(+%&#!:(31&3(+%:-!:16B!&:!
:3+JJ(%5!3B$!&JJ#(6&3(+%H!

9&)#$!]H!I133+%:\!3>J$:!+C!3B$!5,&JB(6&#!1:$,!(%3$,C&6$!

!
<(3B!&##!3B(:!8$:(5%-!3B$!,$:1#3$8!QL4!D&:!3$Y3!)&:$8-!D(3B!%+!$Y3,&!J(631,$:!+,!=$3B&JB+,$:!
&%8!)&:$8!+%!B&J3(6&#!(%J13!@:$$!a(5H!^AH!!
!

!
a(5H!^H!a1%63(+%&#!)#+6T:!C+,!3B$!1:$,!(%3$,C&6$!&C3$,!1:&)(#(3>!0&#(8&3(+%!

!
9+!C(%&#(R$!D(3B!3B$!=+8$##(%5-!3B$!J&3($%3!(%3$,&63(+%!C#+D!(:!8$:6,()$8!(%!&!:$3!+C!:6,$$%!&%8!
3B$!3,&%:(3(+%!&=+%5!3B$=!(%!&!T$>!J&3B!&%8!6+=J#$3$!J&3B:!@?++J$,-!NOOUAH!S$$!a(5H!PH!!
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.terative!#4er!interacti)n!de4i6n!7)r!8earable!and!$)bile!4)l#ti)n4!t)!a44e44!cardi)va4c#lar!!
c;r)nic!di4ea4e4!

!

1?<!

!
a(5H!PH!?+=J#$3$!J&3B!3+!8$:6,()$!3B$!1:$,!(%3$,&63(+%!(%!3B$!0$:3!&63(0(3>!DB(6B!J$,=(3:!3B$!
J&3($%3!3+!=$&:1,$!3B$!B$&,3!6+%8(3(+%!3B+15B3!3B$!D$&,&)#$!5&,=$%3!(=J#$=$%3$8!(%!&!0$:3H!!!

!
J9#R&s+5%&0#I(%)&-%#)-%&'(.%)/-#s@s%&6#
!

9&T(%5! &:! (%J13! &##! (%C+,=&3(+%! C,+=! 3B$!=+8$#:-!D$! (=J#$=$%3$8! &! :+#13(+%! )&:$8! +%! &!
6+%3$Y3!D+,TC#+D!$%5(%$H!!
9B$! ,$:1#3$8! 8(:3,()13$8! :>:3$=! (:! 6+=J+:$8! +C! &! J&3($%3! (%3$,&63(+%!DB(6B! 6+=J,(:$:! &##!
%$6$::&,>! :$%:+,:! &%8! (%3$,&63(+%! 8$0(6$! @(H$H! &! P.;A! &%8! 3B$! I&6TX$%8! D(3B! &##! :$,0$,:-!
8&3&)&:$:!&%8!&!J+,3&#!3+!&##+D!3B$!J,+C$::(+%&#!(%3$,&63(+%H!!
9B$!C(%&#!1:$,!J#&3C+,=!(:!&!=+81#&,!&,6B(3$631,$!,1%%(%5!+%!*(6,+:+C3W:! Hm"9!a,&=$D+,T!
@R1)(%! S! o&3$:-! NOO]AH! 9B$! S$::(+%! ?+%3$Y3! "%5(%$! (:! 3B$! 6+,$! $#$=$%3! 3B&3! J,+0(8$:!
C#$Y()(#(3>!(%!3B$!J,+3+6+#!3B&3!1:$,:!C+##+DH!<$!)&:$8!(3!+%!3B$!D+,TC#+D!$%5(%$!3B&3!(%0+T$:!
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<+,TC#+D:!8$C(%$!3B$!1:$,! (%3$,&63(+%!0(&!8(:J#&>$8!=$::&5$:!&%8!&63(+%:!3&T$%!DB$%!3B$!
1:$,! J,$::$:! 3B$! )133+%H!"0$%3:! C,+=! 3B$! :6B$81#$,! 3,(55$,! 3B$!D+,TC#+D:!DB$%! &! 6+%3$Y3!
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9B$!J&3($%3:! (%(3(&##>! C$#3! (%3(=(8&3$8!)>!3B$!8$0(6$H!;C3$,! 3B$!J(#+3-! 3B$>!C$#3!=+,$!J+:(3(0$!
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!
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Qe4t ?P0= ?P=1 1P2> ?P16 ?P1=

HRS ?P?6 ?P<< ?P1= ?P1> ?PM0 ?P??

TH MP00 MP00 ?P00 MP00 ?P00 ?P00
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!
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:J(8$,!5,&JBH!<$!6&%!%+3(6$!3B&3!3B$!,$:1#3:!&,$!J,$33>!J+:(3(0$H!

www.intechopen.com



.terative!#4er!interacti)n!de4i6n!7)r!8earable!and!$)bile!4)l#ti)n4!t)!a44e44!cardi)va4c#lar!!
c;r)nic!di4ea4e4!

!

1M1!

R$5&,8(%5!3B$!$&:$!+C!1:$-!3B$,$!D$,$!:+=$!6+%6$,%:!&)+13!3B$!1:$!+C!3B$!D$&,&)#$!5&,=$%3!
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