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1! "!#$%&'(%)!)!&'$!%$!*$+$*$!,!#*$%$-.$!)*/0,!+,(!*$)1(2)3)!#$1)!$&'(#$!3$!#$%&'(%)3,*$%!3,!4$-.*,!5)/-,6"7$*(8)-,!3$!9%.'3,%!3$!
:(,1;-8()!$!<)=3$!>,*0$!4)*$1(?!9%8,1)!@)8(,-)1!3$!<)=3$!A=B1(8)!<$*0(,!"*,'8)!$!3,!C-%/.'.,!D%E)13,!4*'2?!F'-3)GH,!D%E)13,!
4*'2I!.)7BJ7!)'.,*$%K!L,'M$!)(-3)I!)!#)*/8(#)GH,!3$!#$%&'(%)3,*$%! 1,8)(%!-,!N(%.*(.,!F$3$*)1!$!-)!A)*)OB)P!Q$11(.,-!4)(R$.)!
S)8($1I!N,'.,*)-3,!3,!A*,0*)7)!3$!AT%6U*)3')GH,!$7!<,8(,1,0()!3)!V-(M$*%(3)3$!3$!W*)%O1()! 6!AAU6<D5?V-W!$!A$%&'(%)3,*!
3,!@=81$,!3$!9%.'3,%!%,B*$!:(,1;-8()!$!<$0'*)-G)!@9:C<?V-W!$!3,!U*'#,!4)-3)-0,!3$!4*(7(-,1,0()!6!U44*(7?FN?V-WX!@$1%,-!
U,7$%!3$!<)-.Y"-)!$!<(1M)!>'-(,*I!A*,+$%%,*!"%%(%.$-.$!3,!N$#)*.)7$-.,!3$!4(;-8()%!>'*O3(8)%!3)!V-(M$*%(3)3$!F$3$*)1!3)!A)*)OB)!
$!8,,*3$-)3,*!3,!5)B,*).T*(,!3$!A$%&'(%)!$!9R.$-%H,!$7!<'BZ$/M(3)3$!L'7)-)!$!<$0'*)-G)!A=B1(8)![5"A<V<?VFAW\$!A*(%8(11)!
]^')-_!4*'2!F$*-)-3$%!3)!4,%.)I!#%(8T1,0)I!.)7BJ7!(-.$0*)-.$!3,!5"A<V<K!

2! 4,,*3$-)3,*)!U$*)1K!4$-.*,!5)/-,6"7$*(8)-,!3$!9%.'3,%!3$!:(,1;-8()!$!<)=3$!>,*0$!4)*$1(?!9%8,1)!@)8(,-)1!3$!<)=3$!A=B1(8)!
<$*0(,!"*,'8)?!F'-3)GH,!D%E)13,!4*'2![45":9<?9@<A?FCD4`Va\K!`(,!3$!>)-$(*,?`>K

3! 4,,*3$-)3,*)!9R$8'/M)K!4$-.*,!5)/-,6"7$*(8)-,!3$!9%.'3,%!3$!:(,1;-8()!$!<)=3$!>,*0$!4)*$1(?!9%8,1)!@)8(,-)1!3$!<)=3$!A=B1(8)!
<$*0(,!"*,'8)?!F'-3)GH,!D%E)13,!4*'2![45":9<?9@<A?FCD4`Va\K!`(,!3$!>)-$(*,?`>K

b! A$%&'(%)3,*)!3,!4$-.*,!5)/-,6"7$*(8)-,!3$!9%.'3,%!3$!:(,1;-8()!$!<)=3$!>,*0$!4)*$1(?!9%8,1)!@)8(,-)1!3$!<)=3$!A=B1(8)!<$*0(,!
"*,'8)?!F'-3)GH,!D%E)13,!4*'2![45":9<?9@<A?FCD4`Va\K!`(,!3$!>)-$(*,?`>K

c! A$%&'(%)3,*)!3,!C-%/.'.,!D%E)13,!4*'2?F'-3)GH,!D%E)13,!4*'2![CD4?FCD4`Va\K!`(,!3$!>)-$(*,?`>K
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A ATUAÇÃO DOS ÓRGÃOS DA SEGURANÇA

PÚBLICA JUNTO À POPULAÇÃO LGBT¹
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RESUMO
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����� �� ��������� �� ��� 	������� ��������� ����� � ������� ���

T*0H,%!3$!%$0'*)-G)!#=B1(8)!$!%$'%!,#$*)3,*$%!Z'-.,!h!#,#'1)GH,!3$!0)_%I!1J%B(8)%I!B(%%$R')(%I!.*)M$%/%!
$!.*)-%$R')(%![5UW]\K!!D!$%.'3,!,BZ$/M,'!8,-^$8$*!8,7,!)!#,#'1)GH,!5UW]!J!.*).)3)!#$1,%!#,1(8()(%I!
+*$-.$!,%!8*(7$%!*$1)8(,-)3,%!h!^,7,+,B()I!h!1$%B,+,B()!$!h!.*)-%+,B()K!D!#*,#T%(.,!#*f/8,!3,!$%.'3,!
+,(!8,-.*(B'(*!#)*)!)!8,-%.*'GH,!3$!$%.*).J0()%!3$!$-+*$-.)7$-.,!h!M(,1;-8()!7,/M)3)!#,*!^,7,+,B()!
-,!i7B(.,!3)!%$0'*)-G)!#=B1(8)I!M(%)-3,!h![j\!8*()GH,!3$!'7)!8,-%8(;-8()!3,!#*,B1$7)!$!3,%!3(*$(.,%!
3)!#,#'1)GH,!5UW]!-)%!4,*#,*)Gk$%X![l\!#)3*,-(2)GH,!3$!#*,8$3(7$-.,%!#)*)!0)*)-/)!3$%%$%!3(*$(.,%X!
$![m\!7$1^,*()!-)!&')1(3)3$!3,!).$-3(7$-.,!)!$1)!#*$%.)3,K!A,*!7$(,!3$!(-%.*'7$-.,%!3)!7$.,3,1,0()!
&')1(.)/M)!B'%8,'6%$! 8,7#*$$-3$*!)%!3(7$-%k$%!3,!).$-3(7$-.,!3,%!T*0H,%!3$! %$0'*)-G)!#=B1(8)!
h!#,#'1)GH,!5UW]!-,!&'$!%$!*$+$*$!),!.*).)7$-.,!3,%!8*(7$%!*$1)8(,-)3,%!h!^,7,+,B()I! 1$%B,+,B()!
$! .*)-%+,B()K! F,*)7! *$)1(2)3,%!0*'#,%! +,8)(%! 8,7!#*,n%%(,-)(%!3$! %$0'*)-G)!#=B1(8)!$! 8,7!#$%%,)%!
5UW]X!$I!$-.*$M(%.)%!(-3(M(3')(%!8,7!*$#*$%$-.)-.$%!3)!#,#'1)GH,!5UW]!$!8,7!#,1(8()(%!8(M(%I!7(1(.)*$%!$!
0')*3)%!7'-(8(#)(%!5UW]!3)%!8)#(.)(%!3,%!$%.)3,%!3,!`(,!3$!>)-$(*,I!3)!A)*)OB)!$!3,!N(%.*(.,!F$3$*)1K!D!
,BZ$/M,!3$!.)(%!(-.$*1,8'Gk$%!+,(!8,-^$8$*I!$-.*$!,'.*,%!)%#$8.,%I!,!.*).)7$-.,!,+$*$8(3,!,'!*$8$B(3,!
-)%!(-%/.'(Gk$%!3$!%$0'*)-G)!#=B1(8)I!%$0'-3,!)!T/8)!3,%!#$%&'(%)3,%K!F,*)7!*$)1(2)3,%I!),!.,3,I!jl!
0*'#,%! +,8)(%!$!jj!$-.*$M(%.)%! (-3(M(3')(%!)!#)*/*!3$!*,.$(*,%!%$7($%.*'.'*)3,%!3(%/-.,%K!D!7).$*()1!
*$%'1.)-.$!3$%%$!.*)B)1^,!+,(!.*)-%8*(.,I!,*3$-)3,!$I!$7!%$0'(3)I!)-)1(%)3,!#$1)!.J8-(8)!3$!)-f1(%$!3$!



��

8,-.$=3,I!-)!7,3)1(3)3$!.$7f/8)I!&'$!.*)B)1^)!8,7!8).$0,*(2)GH,!#,*!'-(3)3$%!3$!%$-/3,I!3$!)8,*3,!
8,7!,%!%$0'(-.$%!$(R,%!.$7f/8,%P![j\!M(%k$%!%,B*$!M(,1;-8()!8,-.*)!#,#'1)GH,!5UW]X![l\!).$-3(7$-.,!
#,1(8()1!h!#,#'1)GH,!5UW]X![m\!*$0(%.*,!3$!(-+,*7)Gk$%X![b\!8)#)8(.)Gk$%X!$![c\!A,1O/8)%!3$!<$0'*)-G)!
A=B1(8)K!D%!*$%'1.)3,%!7,%.*)7!)M)-G,%!-)!8,-%8(;-8()!%,8()1!$!3)%!+,*G)%!3$!%$0'*)-G)!%,B*$!,!.$7)I!
7)%!.)7BJ7I!'7!1,-0,!8)7(-^,!)!%$*!#$*8,**(3,!#)*)!,!*$8,-^$8(7$-.,!3,%!3(*$(.,%!3$%%)!#)*8$1)!3)!
#,#'1)GH,K!

 !"!#$!%&'(!#)* <�������� ���!"#�$ %&'&(&�"�$ )*+,$ �&!"#"�"- )*+,$
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,*0)-%!)-3!.^$(*!)0$-.%!.,0$.^$*!E(.^!.^$! 1$%B()-I!0)_I!B(%$R')1!)-3!.*)-%0$-3$*![5UW]\!#,#'1)/,-K!
]^$!%.'3_!+,8'%$%!,-!^,E!.^$!5UW]!#,#'1)/,-!(%!.*$).$3!B_!.^$!#,1(8$!(-!*$1)/,-!.,!8*(7$%!(-M,1M(-0!
^,7,#^,B()I!.*)-%#^,B()!)-3!1$%B,#^,B()K!]^$!#*)8/8)1!#'*#,%$!,+!.^$!%.'3_!(%P![j\!.,!+,%.$*!)E)*$-$%%!
,+!.^$!#*,B1$7!)-3!.^$!*(0^.%!,+!5UW]!(-3(M(3')1%!(-!.^$!4,*#,*)/,-%X![l\!.,!%.)-3)*3(2$!#*,8$3'*$%!
.,!$-%'*$!.^$%$!*(0^.%X!)-3![m\!.,! (7#*,M$!.^$!&')1(._!,+!%$*M(8$!#*,M(3$3!B_!.^$!#,1(8$!.,!.^$!5UW]!
#,#'1)/,-K!d')1(.)/M$!7$.^,3,1,0_! .,,1%!E$*$!'%$3! .,!)%%$%%! .^$!3(7$-%(,-%!,+! 8)*$!#*,M(3$3!B_!
#'B1(8!%$8'*(._!,*0)-%!.,!.^$!5UW]!#,#'1)/,-!E(.^!*$%#$8.!.,!^)-31(-0!^,7,#^,B()6!)-3!.*)-%#^,B()6
*$1).$3!8*(7$%K!F,8'%!0*,'#%!E$*$!%$.!'#!E(.^!#'B1(8!%$8'*(._!#*,+$%%(,-)1%!)-3!5UW]!(-3(M(3')1%X!)-3!
(-3(M(3')1!(-.$*M($E%!8,-3'8.$3!E(.^!*$#*$%$-.)/M$%!,+!.^$!5UW]!#,#'1)/,-!)-3!5UW]!,o8$*%!,+!.^$!
8)#(.)1%!,+!.^$!%.).$%!,+!`(,!3$!>)-$(*,I!A)*)(B)!)-3!.^$!F$3$*)1!N(%.*(8.K!]^$!%8,#$!,+!.^$%$!3()1,0'$%!
E)%!.,!$%.)B1(%^I!)7,-0!,.^$*!.^(-0%I!.^$!-).'*$!,+!.^$!.*$).7$-.!*$8$(M$3!,*!,p$*$3!B_!#'B1(8!%$8'*(._!
(-%/.'/,-%!+*,7!.^$!M($E#,(-.!,+!*$%#,-3$-.%K!C-!)11I!jl!+,8'%!0*,'#%!E$*$!%.)0$3!)-3!jj!(-3(M(3')1!
(-.$*M($E%!8,-3'8.$3!'%(-0!3(p$*$-.!%$7(6%.*'8.'*$3!%8*(#.%K!]^$!*$%'1/-0!7).$*()1!+*,7!+,8'%!0*,'#%!
)-3!(-.$*M($E%!E)%!.*)-%8*(B$3!)-3!.^$-!)-)1_2$3!B_!)##1(8)/,-!,+!.^$!8,-.$-.!)-)1_%(%!7$.^,3!(-!.^$!
+,*7!,+!.^$7)/8!)-)1_%(%I!E^(8^!E,*q%!E(.^!8).$0,*(2)/,-!B_!'-(.%!,+!7$)-(-0K!]^$!3).)!E)%!)-)1_2$3!
'-3$*!.^$!+,11,E(-0!^$)3(-0%P![j\!M($E%!,-!M(,1$-8$!)0)(-%.!.^$!5UW]!#,#'1)/,-X![l\!#,1(8$!.*$).7$-.!
,+! .^$!5UW]!#,#'1)/,-X! [m\! *$0(%.*)/,-!,+! (-+,*7)/,-X! [b\! 1$M$1%!,+! .*)(-(-0X!)-3![c\!A'B1(8!<$8'*(._!
A,1(8($%K!]^$!*$%'1.%!%^,E!(7#*,M$7$-.%!(-!%,8()1!)E)*$-$%%!)-3!(-!.^$!#'B1(8!%$8'*(._!+,*8$%!,-!.^$!
%'BZ$8.I!B'.!)1%,!)!1,-0!E)_!.,!0,!+,*!.^$!*$8,0-(/,-!,+!.^$!*(0^.%!,+!.^).!%$07$-.!,+!.^$!#,#'1)/,-K

Keywords: A'B1(8!%$8'*(._K!L,7,#^,B()K!5UW]K!5UW]!#,1(8$K

1 INTRODUÇÃO

9345 678:; 6=7535>46 ;3 753?A46B;3 B5 ?C6 =53D?E36 D?6AE468F6 D?5 45F5 G;C; ;HI58F; =7E>GE=6A

8,-^$8$*!8,7,!%H,!.*).)3,%!#$1,%!#,1(8()(%!$!0')*3)%!7'-(8(#)(%I!,%!8*(7$%!*$1)8(,-)3,%!h!^,7,+,B()I!
h!1$%B,+,B()!$!h!.*)-%+,B()K!D%!3)3,%!)-)1(%)3,%!*$+$*$76%$!h!).')GH,!3,%!T*0H,%!3$!%$0'*)-G)!#=B1(8)!
$!%$'%!,#$*)3,*$%! Z'-.,!h!#,#'1)GH,!3$!0)_%I! 1J%B(8)%I!B(%%$R')(%I!.*)M$%/%!$!.*)-%$R')(%![5UW]\K! !9%.)!
(-M$%/0)GH,!*$%#,-3$!)!'7)!3$7)-3)!3)!<$8*$.)*()!@)8(,-)1!3$!<$0'*)-G)!A=B1(8)!$R#*$%%)!$7!$3(.)1!3$!
n-)-8()7$-.,!3$!#$%&'(%)!3$-,7(-)3,!rA$-%)-3,!)!%$0'*)-G)!#=B1(8)s!8,7!,!#*,#T%(.,!3$!%'B%(3()*!)!
8,-%.*'GH,!3$!$%.*).J0()%!3$!$-+*$-.)7$-.,!h!M(,1;-8()!7,/M)3)!#,*!̂ ,7,+,B()!-,!i7B(.,!3)!%$0'*)-G)!
#=B1(8)!$!7$1^,*()!-)!&')1(3)3$!3,!).$-3(7$-.,!#*$%.)3,!#$1,%!#,1(8()(%!h!#,#'1)GH,!5UW]K!

D%! ,BZ$/M,%! $%#$8On8,%! 3)! #$%&'(%)! +,*)7P! [j\! (3$-/n8)*! $! 8)*)8.$*(2)*! )%! 8)#)8(.)Gk$%!
%,B*$!,!.$7)!3)!^,7,+,B()!$!3,%!3(*$(.,%!3)!#,#'1)GH,!5UW]!-,%!8'*%,%!3$!+,*7)GH,!$!$3'8)GH,!
8,-/-')3)! 3,%! #*,n%%(,-)(%! 3$! %$0'*)-G)! #=B1(8)! [A,1O8()%! S(1(.)*$%I! A,1O8()%! 4(M(%! $! U')*3)%!
S'-(8(#)(%\X![l\!)-)1(%)*!,!).$-3(7$-.,!#*$%.)3,!#$1)%!(-%/.'(Gk$%!3$!%$0'*)-G)!#=B1(8)!h!#,#'1)GH,!
5UW]I!%$Z)!-)!8,-3(GH,!3$!MO/7)!,'!3$!%'%#$(.,X![m\!,B%$*M)*!%$!$R(%.$7!$!8,7,!%$!8)*)8.$*(2)7!,%!
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#*,8$3(7$-.,%!3(%8*(7(-).T*(,%!-,!).$-3(7$-.,!#*$%.)3,!#$1)%!(-%/.'(Gk$%!3$!%$0'*)-G)!#=B1(8)!h!
#,#'1)GH,!5UW]I!%$Z)!-)!8,-3(GH,!3$!MO/7)!,'!3$!%'%#$(.,X![b\!(3$-/n8)*!%$!$R(%.$7!$!8)*)8.$*(2)*!
,! +'-8(,-)7$-.,! 3$! V-(3)3$%! 9%#$8()1(2)3)%! #)*)! ).$-3(7$-.,! h! #,#'1)GH,! 5UW]X! [c\! )-)1(%)*!
8,7,!%H,!+$(.,%!,%!*$0(%.*,%!3,%!8)%,%!3$!^,7,+,B()!-)%! 1,8)1(3)3$%!$%.'3)3)%!$!,B%$*M)*!%$!^f!
8)7#,!$%#$8On8,!#)*)!*$0(%.*,!3$!,8,**;-8()!3$!8*(7$%!3$!^,7,+,B()X![t\!(3$-/n8)*!$!8)*)8.$*(2)*!
(-(8()/M)%!$R(.,%)%!#)*)!#*,7,GH,!3$!'7)!#,1O/8)!3$!%$0'*)-G)!#=B1(8)!%$7!^,7,+,B()X!$I!#,*!n7!
[u\!(3$-/n8)*!$!8)*)8.$*(2)*!(-(8()/M)%!3$!$-+*$-.)7$-.,!3$!3(%8*(7(-)GH,!(-%/.'8(,-)1!%,+*(3)!#,*!
#*,n%%(,-)(%!3$!%$0'*)-G)!#=B1(8)!&'$!.$-^)7!,*($-.)GH,!5UW]I!-,!(-.$*(,*!3)%!8,*#,*)Gk$%K!

D! $%.'3,! )#*$%$-.)! )%! %$0'(-.$%! 8,-.*(B'(Gk$%P! [j\! '7)! *$M(%H,! 3)! 1(.$*).'*)! -)8(,-)1!
$! (-.$*-)8(,-)1!%,B*$!,!.$7)!5UW]!3$!lvvj!)!lvjbX! [l\!3$%8*(GH,!3,%!#)%%,%!#)*)!*$)1(2)GH,!3,!
.*)B)1^,X![m\!3$%8*(GH,!$!)-f1(%$!3,%!*$%'1.)3,%!%,B*$P![)\!M(%H,!3,%!#,1(8()(%!7(1(.)*$%I!8(M(%!$!0')*3)%!
7'-(8(#)(%!%,B*$!%')!).')GH,!Z'-.,!h!#,#'1)GH,!5UW]I!.*).)-3,6%$!3$!+,*7)!%$#)*)3)!8)3)!'7)!3)%!
8,*#,*)Gk$%X![b\!#*,B1$7)%!*$1)8(,-)3,%!),%!*$0(%.*,%!3$!)0*$%%k$%!$!h!$+$/M(3)3$!3)%!(-+,*7)Gk$%!
&'$!3(n8'1.)7!)!$+$/M)GH,!3$!#*,8$%%,%!Z'3(8()(%!%,B*$!,%!8*(7$%!8,-.*)!)!#,#'1)GH,!5UW]I!%,B!)!
T/8)!3,%!)0$-.$%!3$!%$0'*)-G)!$!3)!#,#'1)GH,!5UW]X![c\!(-+,*7)Gk$%!%,B*$!)!+,*7)GH,!,+$*$8(3)!
),%!#,1(8()(%I!%$'%!#*,B1$7)%I!(-%'n8(;-8()%I!3(n8'13)3$%!$!)M)-G,%X![t\!3(%8'%%H,!$!8,-%(3$*)Gk$%I!
,-3$! %$! B'%8)!7,%.*)*! ,%! #,-.,%! 3$! 8,-M$*0;-8()! 3$%.)! #$%&'(%)! 8,7! )! 1(.$*).'*)! -)8(,-)1! $!
(-.$*-)8(,-)1X![u\!%'0$%.k$%!,#$*)8(,-)(%!)3M(-3)%!3,%!)0$-.$%!3)!1$(!$!3)!#,#'1)GH,!5UW]X!$I!#,*!
n7![w\!%'0$%.k$%!#)*)!)%!#,1O/8)%!#=B1(8)%K

2 METODOLOGIA

JKLM NOPQR NSOMKMTLN UV MKLUWR LMXOYZR M UVN SMK[UYKN MVS\OYZN^ _ SOYVMYOR ZRTKYKPU TUVN

)-f1(%$!3,!$%.)3,!3,!8,-^$8(7$-.,!-)8(,-)1!$!(-.$*-)8(,-)1!%,B*$!)!&'$%.H,!5UW]K!"!*$M(%H,!3)!1(.$*).'*)!
&'$!)&'(!%$!)#*$%$-.)!J!B*$M$!$!3(*(0(3)!)#$-)%!),%!#,-.,%!&'$!%H,!3$!(-.$*$%%$!#)*)!)!#$%&'(%)K!@,!
$-.)-.,I!,!1$M)-.)7$-.,!3,!7).$*()1!+,(!B)%.)-.$!)7#1,!-,!.$7#,!$!-)!B'%8)!3$!+,-.$%K!"B*)-0$'!)!
#*,3'GH,!3$!)*/0,%!$!.$%$%!3,!)-,!lvvj!)!lvjbK!"!B'%8)!+,(!+$(.)!$7!Mf*()%!B)%$%!3$!3)3,%!8,7,!,!
A,*.)1!W:<I!)!<8,#'%I!)!<8(91,I!)!<,8(,1,0(8)1!"B%.*)8.I!)!Q$B!,+!<8($-8$I!,!W)-8,!3$!]$%$%!3)!4"A9<!$!)!
D#$-!"88$%%!]^$%(%!)-3!N(%%$*.)/,-%K

"%! #)1)M*)%68^)M$! #)*)! B'%8)! $7! #,*.'0';%! +,*)7P! 5UW]X! 0)_X! 1J%B(8)X! .*)-%0;-$*,X!
^,7,%%$R')1(%7,X! ^,7,%%$R')1(3)3$X! ^,7,%%$R')1X! ^,7,)+$/M,X! .*)-%$R')1X! %$0'*)-G)! #=B1(8)X!
#,1O8()!7(1(.)*X!#,1O8()!8(M(1X!0')*3)!7'-(8(#)1X!M(,1;-8()!$!̂ ,7,+,B()K!9!$7!(-01;%P!̂ ,7,%$R')1(._X!7)1$!
^,7,%$R')1(._X!0)_!7)1$X!+$7)1$!̂ ,7,%$R')1(._X!1$%B()-X!1$%B()-(%7X!1$%B()-!E,7)-X!1$%B()-!#$*%,-X!
^,7,6)p$8/M$X!.*)-%0$-3$*!#$,#1$X!.*)-%%$R')1X!.*)-%%$R')1!7)-X!.*)-%%$R')1!E,7)-X!(-.$*%$R$%X!
B(%$R')1X! B(%$R')1(._X! #,1(8$7$-X! %$8'*(._X! #'B1(8! %$8'*(._X! #,1(8$X! 8,#%X! #,1(8$! +,*8$X! M(,1$-8$! )-3!
^,7,#^,B()K!N$-.*,!3$%%$!#$*O,3,!+,(!#,%%OM$1!*$8'#$*)*!luj!3,8'7$-.,%!&'$I!*$/*)3)%!3'#1(8)Gk$%I!
8,-.$7#1,'!jwu!)*/0,%!$!lt!.$%$%!$!3(%%$*.)Gk$%K!

N,%!jwu!)*/0,%I! v!+,*)7!%$1$8(,-)3,%!#)*)!)-f1(%$!$!%$!3$B*'G)7!%,B*$!,%!%$0'(-.$%!.$7)%P!%(.')GH,!
%,8()1!$!1$0)1!3,!0*'#,!5UW]![7'(.)%!#$%&'(%)%!.*).)7!%$#)*)3)7$-.$!8)3)!'7!3,%!0*'#,%\X!.$-.)/M)%!3$!
3)*!M,2!)!%$'%!#*,B1$7)%X!&'$%.k$%!+)7(1()*$%!3$%%$!0*'#,X!+,*7)!8,7,!%H,!.*).)3,%!#$1)!%,8($3)3$I!#$1)%!
+)7O1()%I!#$1)%!+,*G)%!3$!%$0'*)-G)!#=B1(8)X!-,%!&')*.J(%I!-,!.*)B)1^,I!-,!%$.,*!%)=3$I!-)%!$%8,1)%I!-)%!*')%I!
-,!i7B(.,!Z'*O3(8,!$!3$!Z'%/G)!8*(7(-)1!$!8,7,!$%%$!0*'#,!J!7)(%!M'1-$*fM$1!),!^,7(8O3(,I!),!%'(8O3(,!$!h!
(-+$8GH,!#,*!LC:K!])7BJ7!%$!)-)1(%,'!)!#,'8)!(-+,*7)GH,!,n8()1!%,B*$!$%%)!#,#'1)GH,K!

"!)B,*3)0$7!$7#O*(8)!+,(!*$)1(2)3)!#,*!7$(,!3$!'7!$%.'3,!&')1(.)/M,!$!B'%8,'!8,7#*$$-3$*!)%!
3(7$-%k$%!3,!).$-3(7$-.,!3,%!T*0H,%!3$!%$0'*)-G)!#=B1(8)!h!#,#'1)GH,!5UW]!-,!&'$!*$+$*$!),!.*).)7$-.,!
3,%!8*(7$%!*$1)8(,-)3,%!h!^,7,+,B()!$!.*)-%+,B()K!D!$%.'3,!.$M$!8,7,!+,8,!8$-.*)1!)!8,7#*$$-%H,!3,!
%(0-(n8)3,I!3)%!*$#*$%$-.)Gk$%I!3)%!)/.'3$%!$!3)%!#*f/8)%!3,%!3(+$*$-.$%!).,*$%!)&'(!.*).)3,%I!3$-.*,!3$!
'7)!#*,#,%.)!^$*7$-;'/8)!$!8*O/8)![SC@"xDI!lvjm\K!



�`

"!#$%&'(%)!+,(!3$%$-M,1M(3)!$7!.*;%!8)#(.)(%!B*)%(1$(*)%!3$!V-(3)3$%!F$3$*)/M)%![`(,!3$!>)-$(*,I!
A)*)OB)!$!N(%.*(.,! F$3$*)1\!3$!3(+$*$-.$%! *$0(k$%!3,!#)O%! 6!`(,!3$! >)-$(*,I! >,H,! !A$%%,)!$!W*)%O1()K!"!
$%8,1^)!3)%!1,8)1(3)3$%!%$!+'-3)7$-.,'!$7!3,(%!8*(.J*(,%P![j\!-,%!$1$M)3,%!O-3(8$%!3$!-,/n8)GH,!3$!
M(,1;-8()!8,-.*)!)!#,#'1)GH,!5UW]! [W`"<C5I!lvjlX!lvjm\! (-+,*7)3,%!#$1,%! *$1).T*(,%!%,B*$!M(,1;-8()!
^,7,+TB(8)I!#*,3'2(3,%!#$1)!<$8*$.)*()!3$!N(*$(.,%!L'7)-,%?<NL?A`X![l\!-)!*$#*$%$-.)GH,!3$!#$1,!
7$-,%! .*;%!3(+$*$-.$%! *$0(k$%!B*)%(1$(*)%X!$! [m\!-)!)-f1(%$!3$!'7)! 1,8)1(3)3$I!,!`(,!3$! >)-$(*,I!&'$!
$7B,*)!-H,!/M$%%$!)%!.)R)%!7)(%!$1$M)3)%!3$!M(,1;-8()!8,-.*)!)!#,#'1)GH,!5UW]I!)#*$%$-.)%%$!'7)!
#,1O/8)! (-%/.'8(,-)1(2)3)! 3$! #*,.$GH,! ),%! 3(*$(.,%! 3$%%$! 0*'#,! %,8()1K! 5,8)1(2)3,! -)! <$8*$.)*()! 3$!
"%%(%.;-8()!<,8()1!$!N(*$(.,%!L'7)-,%I!,!#*,0*)7)!r`(,!%$7!L,7,+,B()s!.$7!$%.*$(.)!)*/8'1)GH,!8,7!)!
<'B%$8*$.)*()!3$!93'8)GH,I!:)1,*(2)GH,!$!A*$M$-GH,!3)!<$8*$.)*()!3$!<$0'*)-G)!A=B1(8)!-)!%$-%(B(1(2)GH,!
$!.*$(-)7$-.,!3,%!#,1(8()(%!%,B*$!,!.$7)K!

A)*)! )! *$)1(2)GH,! 3,! .*)B)1^,! $7#O*(8,I! )! #)*/*! 3$! '7)! *$3$! 3$! 8,-.).,%I! (3$-/n8)*)76%$!
(-M$%/0)3,*$%! 3)%! V-(M$*%(3)3$%! F$3$*)(%! 3$! W*)%O1()! [V@W\! $! 3)! A)*)OB)K! @,! NFI! $%.)B$1$8$'6%$!
8,1)B,*)GH,!8,7!'7!#$%&'(%)3,*!3,!@=81$,!3$!9%.'3,%!%,B*$!:(,1;-8()!$!<$0'*)-G)![@9:C<?V@W\X!$!
-)!A)*)OB)I!8,7!,!5)B,*).T*(,!3$!A$%&'(%)!$!9R.$-%H,!$7!<'BZ$/M(3)3$!L'7)-)!$!<$0'*)-G)!A=B1(8)!
[5"A<V<?VFAW\K!@,!`(,!3$!>)-$(*,I!,!.*)B)1^,!3$!8)7#,!+,(!*$)1(2)3,!3(*$.)7$-.$!#$1,%!#$%&'(%)3,*$%!
3,!4$-.*,!5)/-,6"7$*(8)-,!3$!9%.'3,%!%,B*$!:(,1;-8()!$!<)=3$![45":9<\I!*$%#,-%fM$1!#$1)!#$%&'(%)K!
97!%$0'(3)I!(-(8(,'6%$!)!#*,8'*)!#,*!,*0)-(2)Gk$%!5UW]!-)%!1,8)1(3)3$%!,-3$!,!$%.'3,!%$*()!*$)1(2)3,K!
9%%)%! $-/3)3$%!-H,! %T! (-3(8)*)7!)%!#$%%,)%!#)*)!#)*/8(#)*!3,!$%.'3,! 8,7,! .)7BJ7!#*,#(8()*)7!
(-+,*7)Gk$%!*$1$M)-.$%!#)*)!)!(-M$%/0)GH,K!97!%$0'(3)I!+,(!+$(.)!)!)#*,R(7)GH,!8,7!#*,n%%(,-)(%!3$!
%$0'*)-G)!#=B1(8)K!9%%$%!)0$-.$%!)#,()*)7!-)!B'%8)!3$!)'.,*(2)GH,! (-%/.'8(,-)1!#)*)!,!$%.'3,!-,%!
3(+$*$-.$%!T*0H,%!6!#,1O8()!7(1(.)*I!#,1O8()!8(M(1!$!0')*3)!7'-(8(#)1!6!$!+,*)7!(7#,*.)-.$%!.)7BJ7!#)*)!
+)8(1(.)*!)!1(B$*)GH,!3,%!#)*/8(#)-.$%!3)!#$%&'(%)K!

F,*)7!'/1(2)3)%!3')%!.J8-(8)%!Zf!8,-%)0*)3)%!-)!#$%&'(%)!&')1(.)/M)![SC@"xDI!lvjmX!SD`U"@I!
j ww\P! 0*'#,%! +,8)(%! 8,7! #*,n%%(,-)(%! 3$! %$0'*)-G)! #=B1(8)! $! 8,7! #$%%,)%! 5UW]X! $I! $-.*$M(%.)%!
(-3(M(3')(%!8,7!*$#*$%$-.)-.$%!3)!#,#'1)GH,!5UW]!$!8,7!#,1(8()(%!5UW]K!D!,BZ$/M,!3$%%)%!(-.$*1,8'Gk$%!
+,(!8,-^$8$*I!$-.*$!,'.*,%!)%#$8.,%I!,!.*).)7$-.,!,+$*$8(3,!,'!*$8$B(3,!-)%!(-%/.'(Gk$%!3$!%$0'*)-G)!
#=B1(8)I!%$0'-3,!)!T/8)!3,%!#$%&'(%)3,%K!",!.,3,!+,*)7!*$)1(2)3,%!jl!0*'#,%!+,8)(%!$!jj!$-.*$M(%.)%!
(-3(M(3')(%I! )%%(7!3(%.*(B'O3)%P! m! 0*'#,%! 8,7!#$%%,)%! 5UW]! $7! 8)3)! 1,8)1(3)3$! $! '7! 8,7!#,1(8()(%!
5UW]!$7!W*)%O1()X!m!0*'#,%!3$!#,1(8()(%!7(1(.)*$%X!m!3$!#,1(8()(%!8(M(%!$!l!3$!0')*3)%!7'-(8(#)(%K!"%!jj!
$-.*$M(%.)%!*$8,B*(*)7!,!%$0'(-.$!'-(M$*%,P!m!*$#*$%$-.)-.$%!5UW]I!%$-3,!'7!3$!8)3)!8)#(.)1X!l!#$%%,)%!
5UW]!-,!NFI!j!-,!̀ >!$!j!-)!A)*)OB)X!m!#,1(8()(%!5UW]!$7!8)3)!'7)!3)%!1,8)1(3)3$%X!$!'7!3$1$0)3,!3$!'7)!
N$1$0)8()!9%#$8()1(2)3)!$7!4*(7$%!L,7,+TB(8,%K!4)3)!'7!3,%!0*'#,%!+,8)(%!.$M$!)!#)*/8(#)GH,!3$!-,!
7O-(7,!&').*,!$!-,!7fR(7,!jv!(-.$0*)-.$%K!

W'%8,'6%$!0)*)-/*!)!^$.$*,0$-$(3)3$!3$!(3$-/3)3$%!3$!0;-$*,!$!,*($-.)GH,!%$R')1!-)!%$1$GH,!
3,%!#)*/8(#)-.$%!3$%%$%!0*'#,%!$!-)%!$-.*$M(%.)%!(-3(M(3')(%K!N$-.*$!,%!)0$-.$%!3$!%$0'*)-G)!#=B1(8)I!
,%!#*)G)%!$!(-M$%/0)3,*$%!$!,%!0')*3)%!7'-(8(#)(%!+,*)7!,%!#$*n%!3$n-(3,%!#)*)!)!8,7#,%(GH,!3,%!
0*'#,%!+,8)(%!$!3)%!$-.*$M(%.)%!(-3(M(3')(%K!D!(-.'(.,!3$%%)!$%8,1^)!+,(!8,7#*$$-3$*!8,7,!$%%$%!)0$-.$%!
&'$!$%.H,!$7!8,-.).,!3(*$.,!8,7!)!#,#'1)GH,!5UW]I!%$!8,7#,*.)7!$!).')7!-,!).$-3(7$-.,!)!%')%!
3$-=-8()%!$!&'$(R)%K!@)!8,7'-(3)3$!5UW]I!^,'M$!'7!$%+,*G,!#)*)!&'$!-,%!0*'#,%!$%/M$%%$7!0)_%I!
1J%B(8)%I!B(%%$R')(%I!.*)M$%/%!$!.*)-%$R')(%K!C-+$1(27$-.$!-H,!%$!8,-%$0'('!)!#)*/8(#)GH,!3$!.*)-%$R')(%I!
,!&'$!%,7$-.$!,8,**$'!-)%!$-.*$M(%.)%!(-3(M(3')(%K

A)*)!*$)1(2)GH,!3,%!0*'#,%!$!3)%!$-.*$M(%.)%!+,*)7!$1)B,*)3,%!*,.$(*,%!3(%/-.,%P!'7!$%#$8On8,!
#)*)!$-.*$M(%.)!8,7!*$#*$%$-.)-.$!3$!,*0)-(2)GH,!5UW]X!'7!$%#$8On8,!#)*)!$-.*$M(%.)!(-3(M(3')1!8,7!
#,1(8()1!5UW]X!'7!#)*)!0*'#,%!+,8)(%!8,7!(-3(MO3',%!5UW]X!'7!#)*)!0*'#,%!+,8)(%!8,7!#,1(8()(%!8(M(%I!
7(1(.)*$%!$!0')*3)%!7'-(8(#)(%K
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D!7).$*()1!*$%'1.)-.$!3,%!0*'#,%!+,8)(%!$!3)%!$-.*$M(%.)%!+,(!.*)-%8*(.,!#,*!.J8-(8,%!$R#$*($-.$%K!
97!%$0'(3)I!,!7).$*()1!,*('-3,!3,%!0*'#,%I!+,(!8).$0,*(2)3,!#,*!.$7)%![W"`NC@I!lvv X!SC@"xDI!lvjm\!
$!)-)1(%)3,!#,*!8,*#,*)Gk$%![7(1(.)*I!8(M(1!$!0')*3)!7'-(8(#)1\!$!#,*!1,8)1(3)3$%K!"%!$-.*$M(%.)%!8,7!)!
#,#'1)GH,!5UW]!+,*)7!,*0)-(2)3)%!%$0'(-3,6%$!)!7$%7)!1T0(8)K!N$#,(%!3$!'7)!1$(.'*)!^$*7$-;'/8)!
3$!.,3,!,!7).$*()1!$7#O*(8,I!$1$!+,(!8,-+*,-.)3,!8,7!)!1(.$*).'*)!-)8(,-)1!$!(-.$*-)8(,-)1I!B'%8)-3,6%$!
,%!#,-.,%!3$!$-8,-.*,!$!3$!3(+$*$-8()Gk$%K!],3,!,!)8$*M,!+,(!.*)B)1^)3,!)!#)*/*!3,%!%$0'(-.$%!$(R,%!
.$7f/8,%P![j\!M(%k$%!%,B*$!M(,1;-8()!8,-.*)!#,#'1)GH,!5UW]X![l\!).$-3(7$-.,!#,1(8()1!h!#,#'1)GH,!5UW]X!
[m\!*$0(%.*,!3$!(-+,*7)Gk$%X![b\!8)#)8(.)Gk$%X!$![c\!#,1O/8)%!3$!<$0'*)-G)!A=B1(8)K

 

9%.)!#$%&'(%)!+,(!)#*,M)3)!#$1,!4,7(.;!3$!y/8)!3)!9%8,1)!@)8(,-)1!3$!<)=3$!A=B1(8)I!3)!F'-3)GH,!
D%E)13,!4*'2I!8,7!,!4""9!mjvvttjbKuKvvvvKclbvK!],3,%!,%!#)*/8(#)-.$%!$-M,1M(3,%!)%%(-)*)7!]$*7,!
3$!4,-%$-/7$-.,!5(M*$!$!9%81)*$8(3,I! 8,-+,*7$!`$%,1'GH,!3,!4,-%$1^,!@)8(,-)1!3$!<)=3$?4@<!-z!
btt?lvjlK

3 RESULTADOS

mKj! <DW`9!D!9<]"ND!ND!4D@L94CS9@]D!<DW`9!D!]9S"!
5UW]

bcde fgchijce kecglimcg nl gndgnojpgndl oe qlplrlkje slpl ipe tjluvnsje hig dgp wexygc ne

8'1.'*)I!%$-3,!'7)!3)%!7)-(+$%.)Gk$%!3)!M(,1;-8()!B)%$)3)!$7!0;-$*,!&'$!*$%'1.)!$7!3)-,!{%(8,!,'!
$7,8(,-)1I!1$.)1!,'!-H,I!#$*#$.*)3,!8,7!)B'%,!3$!#,3$*!3$!'7)!#$%%,)!8,-.*)!)!,'.*)I!-'7)!*$1)GH,!
#)'.)3)!$7!3$%(0')13)3$!$!)%%(7$.*()!$-.*$!,%!0;-$*,%I!$! .)7BJ7I! (-.*)0;-$*,%K!9%.H,!$7!#,%(GH,!
M'1-$*fM$1!h!M(/7(2)GH,!#,*!M(,1;-8()I!)&'$1)%!#$%%,)%!8'Z)!,*($-.)GH,!%$R')1!$!(3$-/3)3$!3$!0;-$*,!
-H,!%$!$-&')3*)7!-,%!#)3*k$%!8,-%(3$*)3,%!-,*7)(%I!)8$(.fM$(%!,'!.,1$*fM$(%!%,8()17$-.$I!#)%%)-3,!)!
%$*!Z'10)3,%!)#$-)%!#$1)!%')!,*($-.)GH,!%$R')1I!8,-%(3$*)3)!)BZ$.)![WV]59`I!lvv \K!

"!1(.$*).'*)!)-)1(%)3)!7,%.*)!&'$!#)O%$%!3)!9'*,#)!$!3)%!"7J*(8)%!.;7!8)7(-^)3,!8)3)!M$2!7)(%!-,!
*$8,-^$8(7$-.,!3)!(0')13)3$!3$!3(*$(.,%!8(M(%!#)*)!)!#,#'1)GH,!5UW]K!A,*!$R$7#1,I!Zf!%H,!ju!,%!#)O%$%!$7!
&'$!,!8)%)7$-.,!$-.*$!#$%%,)%!3,!7$%7,!%$R,!J!#$*7(/3,K!@,!W*)%(1I!)!'-(H,!$%.fM$1!$-.*$!$%%)%!#$%%,)%!
J!*$8,-^$8(3)!#,*!)'.,*(2)GH,!3,!<'#*$7,!]*(B'-)1!F$3$*)1![<]F\!3$%3$!7)(,!3$!lvjjK!D!A*,0*)7)!rW*)%(1!
%$7!L,7,+,B()sI![S(-(%.J*(,!3)!<)=3$?4,-%$1^,!@)8(,-)1!3$!4,7B).$!h!N(%8*(7(-)GH,?<$8*$.)*()!9%#$8()1!
3,%!N(*$(.,%!L'7)-,%\!3$%3$!%$'!1)-G)7$-.,I!$7!lvvbI!B'%8)!%'#$*)*!)!M(,1;-8()!$!)!3(%8*(7(-)GH,!8,-.*)!
)!#,#'1)GH,!5UW]!$!+,7$-.)*!)!#*,7,GH,!3$!%')!8(3)3)-()K!9I!*$0(,-)17$-.$I!3(M$*%)%!1$(%!$%.)3')(%!$!
7'-(8(#)(%!%$!3(*$8(,-)7!#)*)!0)*)-/*!3(*$(.,%!h!#,#'1)GH,!5UW]K

@)!(-.*,3'GH,!3,!%$0'-3,!*$1).T*(,!3)!<NL?A`!$%.f!$%8*(.,!&'$!-,!W*)%(1I!M(M$6%$!'7!r7,M(7$-.,!
#)*)3(07f/8,s!$7!*$1)GH,!h!B'%8)!#$1)!0)*)-/)!3$!3(*$(.,%!^'7)-,%!3)!#,#'1)GH,!5UW]K!],3)M()I!-)!
7$%7)!7$3(3)!$7!&'$!^f!)M)-G,%!$!8*$%8$-.$!B'%8)!#,*!0)*)-/*!,!*$%#$(.,!3$M(3,!)!$%%)!#,#'1)GH,I!
,8,**$7!*$)Gk$%!8,-.*f*()%I!8,-%$*M)3,*)%!$!M(,1$-.)%!&'$!%'*0$7!3$!3(+$*$-.$%!%$.,*$%!8,-%$*M)3,*$%!
3)!%,8($3)3$K!A,*!$R$7#1,I!*$8$-.$7$-.$!,!A*,Z$.,!3$!5$(!jllI!&'$!M(%)!)!8*(7(-)1(2)*!)!̂ ,7,+,B()I!-H,!
+,(!)#*,M)3,!#)*)!#*,7'10)GH,!(7$3().)I!.$-3,!%(3,!)#$-%)3)!'7)!-,M)!#*,#,%.)!&'$!M(%)!)!*$+,*7)*!
,!4T3(0,!A$-)1I!8'Z)%!3(%8'%%k$%!)(-3)!1$M)*H,!7'(.,!.$7#,!-,!5$0(%1)/M,!W*)%(1$(*,K

9%.)! *$M(%H,! 3)! 1(.$*).'*)! -)8(,-)1! $! (-.$*-)8(,-)1! %$0'$! 3')%! M$*.$-.$%P! [j\! '7)! )-f1(%$!
%(.')8(,-)1!3$%%)!#,#'1)GH,I!3)-3,6%$!;-+)%$!),%!#*,B1$7)%!$!h%!8,-&'(%.)%!3$! (-81'%H,!%,8()1!$!
1$0)1X! [l\!$I!$%#$8(n8)7$-.$I!8,7,!)%! +,*G)%!3$!%$0'*)-G)!#=B1(8)!8,-%(3$*)7!)!&'$%.H,!$!$%.H,!
).')-3,!-)!#*,.$GH,!3,%!3(*$(.,%!3$%%$!0*'#,!%,8()1K!"%!3')%!M$*.$-.$%!%H,!(7#,*.)-.$%I!#,(%I!3$!
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al.![lvvc\!-'7)!(-M$%/0)GH,!8,7!jcl!#,1(8()(%!3,!]$R)%!7,%.*)7!&'$!)#$%)*!3)!*$.T*(8)!3$!&'$!$1$%!
.*).)7!)!.,3,%!(0')17$-.$I!J!$1$M)3,!,!0*)'!3$!^,7,+,B()!$7!%')%!#$*8$#Gk$%!$!)/.'3$%K!V7!)*/0,!
3$!4)**![lvvm\!%,B*$!).)&'$%!$!#$*%$0'(GH,!$!).J!7,*.$%!3$!.*)B)1^)3,*$%!^,7,%%$R')(%!-)!>)7)(8)!
*$%%)1.)!&'$!,%!#,1(8()(%!3,!#)O%!*$%#)13)7!,'!7'(.)%!M$2$%!$%.H,!h!+*$-.$!3$%%$%!).,%!)B,7(-fM$(%K!97!
<*(!5)-q)I!@(8^,1%![lvjv\!$-8,-.*,'I!,'M(-3,!)!#,#'1)GH,!5UW]I!.*).)7$-.,!3$%*$%#$(.,%,!$!M(/7(2)GH,!
3$! #$%%,)%! 5UW]! #,*! #,1(8()(%I! ,! &'$! (-81'(! )B'%,! {%(8,I! M$*B)1I! %$R')1! $! (-8*(7(-)GH,! #,*! %$*$7!
.*)-%0;-$*,%!$!^,7,%%$R')(%K!@'7)!#$%&'(%)!*$)1(2)3)!$7!<(3-$_I!S,*)-!et al.! [lvvb\!)%%(-)1)*)7!
&'$I!&')-3,!,%!^,7,%%$R')(%!$!.*)-%$R')(%!%H,!,'M(3,%!%,B*$!%')%!*$1)Gk$%!8,7!)!#,1O8()I!8,%.'7)7!
*$1).)*!)0*$%%k$%!,'!$R#*$%%k$%!3$!T3(,!&'$!M(M$-8()7!,'!#*$%$-8()7I!,!&'$!*$3'-3)!$7!(-=7$*,%!
#*,B1$7)%P!%'B-,/n8)GH,!3$%%)%!M(,1;-8()%I!+)1.)!3$!8,-n)-G)!#)*)!3$-'-8()*!)0*$%%k$%I!%$-/7$-.,%!
3$!3$%3J7!$!3$!-H,!*$8,-^$8(7$-.,!$I!,!7)(%!8,7'7I!+*$&'$-.$!(-3$.$*7(-)GH,!3$!8'1#)I!-,%!8)%,%!
*$1).)3,%! ),%! )0$-.$%K! D!7$%7,! +,(! $-8,-.*)3,! #,*! N)1.,-! [lvvu\! $I! *$8$-.$7$-.$! -,! W*)%(1I! #,*!
A*)3,!et al.! [lvjm\!-'7)!#$%&'(%)!$7#O*(8)!%,B*$!)!+,*7)GH,!3,%!#,1(8()(%!)!*$%#$(.,!3)!#,#'1)GH,!
5UW]!$7!8(-8,!$%.)3,%!B*)%(1$(*,%P!U,(f%I!<)-.)!4).)*(-)I!"1)0,)%I!S(-)%!U$*)(%!$!A)*fK!9%%$%!=1/7,%!
7,%.*)7!&'$!,!#*$8,-8$(.,!^,7,+TB(8,!J!#)*.$!8,-%/.'/M)!3)!3(-i7(8)!(-%/.'8(,-)1!$!3)!+,*7)GH,!
3,%!)0$-.$%I!,!&'$!%$!*$�$.$!-)%!+,*7)%!3$%#$8/M)%!3$!).$-3(7$-.,!$!-)!*$8'%)!3$!(-M$%/0)*!8*(7$%!
^,7,+TB(8,%K!@H,!^f!#,1O/8)!3$!)#,(,!)!$%%$%!0*'#,%!-)%!'-(3)3$%!#,1(8()(%!$!,%!&'$!7)(%!%,+*$7!8,7!
)%!3(%8*(7(-)Gk$%!%H,!,%!.*)M$%/%!$!,%!.*)-%$R')(%K

@)!1(.$*).'*)!&'$!)#,-.)!)10'-%!)M)-G,%!-)!+,*7)!8,7,!,%!#,1(8()%!.*).)7!)!#,#'1)GH,!5WU]!
$%.f!)!#$%&'(%)!3$!Q,1+!et al.! [lvvu\!&'$!)-)1(%,'!,!).$-3(7$-.,!#*$%.)3,!)!jKw t! (-3(MO3',%!5UW]!
$7!S(--$%,.)!$-.*$!j  v!)!lvvvI!$!8,-81'('!&'$!)%!*$%#,%.)%!3,%!)0$-.$%!-H,!%H,!'-OM,8)%P!#)*.$!
3,%!#,1(8()(%!,%!).$-3()7!M(/7)-3,6,%!)(-3)X!,'.*)!#)*.$I!#,*J7I!7)-(+$%.)M)!*$%#$(.,!$!,%!.*).)M)!
8,-3(0-)7$-.$K! W$*-%.$(-!et al.! [lvjl\! .)7BJ7!)-)1(%)*)7!,! ).$-3(7$-.,! )! (-3(MO3',%! 5UW]! -'7!
3$#)*.)7$-.,!3$!#,1O8()!3,!%'3,$%.$!)7$*(8)-,K!

9%%$%!)'.,*$%!8,-81'O*)7!&'$!-)%!'-(3)3$%!#,1(8()(%!,-3$!$R(%.$!'7!)7B($-.$!3$!.,1$*i-8()!$!
*$%#$(.,!)!$%%$%!8(3)3H,%I!$7!0$*)1I!,%!)0$-.$%!,%!8,-^$8$7!$!1(3)7!8,7!$1$%!-)!M(3)!8,7'-(.f*()!$!
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-,!.*)B)1^,K!D'!%$Z)I!)%!*$1)Gk$%!%,8()(%!3$!8,-M(M;-8()!$-.*$! (-3(MO3',%!5UW]!$!#,1(8()(%!$7!&'$!,%!
#*(7$(*,%!%H,!M(%.,%!8,7,!#$%%,)%!$!8(3)3H,%!$!-H,!)#$-)%!8,7,!#,*.)3,*$%!3$!'7)!,*($-.)GH,!%$R')1!
%H,!)%!7$1^,*$%!#*$3(.,*)%!3$!)/.'3$%!*$%#$(.,%)%!#,*!#)*.$!3,%!)0$-.$%K!x,'-01,M$!et al.![lvvl\!Zf!$7!
lvvl!*$%%)1.)M)7!)M)-G,%!-)!+,*7)!8,7,!,%!#,1(8()(%!3$!5,-3*$%!)0()7!+*$-.$!h%!3$-=-8()%!3$!M(,1;-8()!
$-.*$!8)%)(%!^$.$*,!$!^,7,%%$R')(%K!97!%')%!#$%&'(%)%I!$-8,-.*)*)7!'7!.*).)7$-.,!*$%#$(.,%,!(0')1!
#)*)!)7B,%!,%!0*'#,%K!!9!$7!lvjvI!'7!$%.'3,!3$!N'--![lvjv\!8,-n*7,'!,!3$!x,'-01,M$!et al.![lvvl\!
7,%.*)-3,!&'$I!-)!)-f1(%$!3,!).$-3(7$-.,!3,!#,1(8()1!(-01;%!h!#,#'1)GH,!$7!0$*)1!$!),!0*'#,!5UW]!&'$!
3$-'-8()!)0*$%%k$%!$!M(,1;-8()%!-H,!+,(!$-8,-.*)3)!3(%8*(7(-)GH,!#,*!,*($-.)GH,!%$R')1K!

"10'-%! )'.,*$%! 8,7,!S_$*%! $.! )1K! [lvvb\! $! F,'*-($*! [lvvu\! .*).)*)7! 3)! $-.*)3)! 3$! 0)_%! $!
1J%B(8)%! -)! 8,*#,*)GH,! 7(1(.)*! $! #,1(8()1K! F,'*-($*! [lvvu\! $%.'3,'! )%! #$*8$#Gk$%! 3,%! 7(1(.)*$%! $!
#,1(8()(%!^,7,%%$R')(%!%,B*$!%')!%(.')GH,!-)%!8,*#,*)Gk$%K!D%!$-.*$M(%.)3,%!*$%%)1.)*)7!,!(-3'B(.fM$1!
#*,0*$%%,!3)%!+,*G)%!)*7)3)%!$!3)%!(-%/.'(Gk$%!#,1(8()(%!-)!)8$(.)GH,!3)!^,7,%%$R')1(3)3$K!>f!S_$*%!
$.!)1K! [lvvb\! 8,7$-.)*)7!&'$I!#,*! %$*!B)%.)-.$!)7$)G)3,*!#)*)!$%%$!0*'#,!$%.)*!-'7)! (-%/.'(GH,!
.H,!7)8^(%.)I!$%%$%!#*,n%%(,-)(%!#*$8(%)7!3$%$-M,1M$*!'7)!*$#'.)GH,!3$!rB,-%!#,1(8()(%sI!#,*&'$!%T!
)%%(7!%$'!3$%$7#$-^,!8,7,!)0$-.$%!%'#$*)!%')! (7)0$7I!8,7'7$-.$!M(%.)!)#$-)%!%,B!)!T/8)!3)!
,*($-.)GH,!%$R')1K!9%%)!$M,1'GH,!-)!)8$(.)GH,!3)!^,7,%%$R')1(3)3$!3$.$8.)3)!$7!#$%&'(%)%I!#,*J7I!
8,-M(M$!.)7BJ7!8,7!,!8^)'M(-(%7,!7)8^(%.)!)**)(0)3,!-)!8'1.'*)!3)%!+,*G)%!)*7)3)%!$!3)!#,1O8()K!>f!
,%!#,1(8()(%!̂ ,7,%%$R')(%!8,-%(3$*)*)7!%')!$R#$*(;-8()!-)%!8,*#,*)Gk$%!3$!+,*7)!#,%(/M)I!)%%(7!8,7,!
%$'!8,-MOM(,!8,7!)!8,7'-(3)3$!5UW]K!S'(.,%!3$1$%!*$+$*(*)7!&'$I!$7!0$*)1I!,%!8(3)3H,%!&'$!#*$8(%)7!
3$!%$'%!%$*M(G,%!8,%.'7)7!8,7$-.)*!&'$!$1$%!%H,!7)(%!^'7)-,%!$!8,7#*$$-%(M,%K

97!*$1)GH,!h%!$%.*).J0()%!#)*)!#*,3'2(*!7'3)-G)%!8'1.'*)(%!3$-.*,!3)%!8,*#,*)Gk$%I!A).1)q)%!
[lvjm\!*$%%)1.)!&'$!J!#*$8(%,!8,-^$8$*!)%!B)**$(*)%!)!%$*$7!M$-8(3)%K!9%%$!)'.,*!7,%.*)!&'$!)!7$1^,*()!
3)!#,1O8()!3$#$-3$!$!7'(.,!3$!7'3)-G)%!.)-.,!3)!8'1.'*)!8,7,!3)!$3'8)GH,K!A,(%!-$%%$%!3,(%!i7B(.,%I!
,!#)3*H,!#).*()*8)1(%.)!3$!*$1)Gk$%!%$R')(%!3,7(-)I!)#$%)*!3$!)!*$)1(3)3$!7,%.*)*I!-)!#*f/8)I!,!)M)-G,!
-)! M(%(B(1(3)3$! $! -,! #,3$*! 3,%! ^,7,%%$R')(%! $7! B,)! #)*.$! 3,%! #)O%$%K! 91$! 8^)7)! ).$-GH,! #)*)! )!
-$8$%%(3)3$!3$!%$!(-M$%/*!$7!-,M)%!)/.'3$%!8,0-(/M)%!$!$7!3$%8,-%.*'GH,!3$!B1,&'$(,%!$7,8(,-)(%!$!
7(.,%I!%,B*$.'3,I!,%!&'$!#*,M;7!3$!8*$-G)%!*$1(0(,%)%!)!*$%#$(.,!3,!&'$!J!8$*.,!,'!$**)3,!-)!#*f/8)!3)!
%$R')1(3)3$K!y!(7#,*.)-.$!.)7BJ7!)!8,-.*(B'(GH,!3$!A(-8![lvjj\!%,B*$!)!-$8$%%(3)3$!3$!.*$(-)7$-.,!
3,%!#,1(8()(%!-H,!)#$-)%!%,B*$!)!+,*7)!#*,.,8,1)*!3$!8,7,!3$M$7!).$-3$*!),%!(-3(MO3',%!5UW]I!7)%!
.)7BJ7!&')-.,!),%!+'-3)7$-.,%!3,%!3(*$(.,%!^'7)-,%!&'$!1^$%!8,-+$*$7!8(3)3)-()K

@$%%$!%$-/3,I!)10'-%!$R$7#1,%!%H,!#)*)3(07f/8,%K!<(1M)![lvjv\!+)1)!3)!(7#,*.i-8()!$!$+$/M(3)3$!
&'$!.;7!/3,!,%!8'*%,%!,+$*$8(3,%!),%!#,1(8()(%!3,!̀ (,!U*)-3$!3,!<'1!%,B*$!)!#,#'1)GH,!5UW]I!$7!&'$!).')7!
Z'-.,%!#*,+$%%,*$%!3$!f*$)%!^'7)-O%/8)%!$!)/M(%.)%!^,7,%%$R')(%K!4,%.)![lvjl\!*$%%)1.)!)!*$1$Mi-8()!
3)! $R#$*(;-8()! 3,!7,M(7$-.,! ^,7,%%$R')1! 3$! "*)8)Z'! &'$! %$! )%%,8(,'! ),%! )0$-.$%! 3$! %$0'*)-G)!
#=B1(8)!#)*)!(7#1$7$-.)GH,!3$!#,1O/8)%!$!8,-%,1(3)GH,!3$!3(*$(.,%!3)!8,7'-(3)3$!5UW]!3$!<$*0(#$K!
4,7$-.)-3,!,!8,7#,*.)7$-.,!*$%#$(.,%,!3,%!#,1(8()(%!(-01$%$%I!N'--![lvjv\!%'0$*$!)!(7#,*.i-8()!3)!
)*/8'1)GH,!3,%!0*'#,%!7(1(.)-.$%!5UW]!8,7!,%!+,*7)3,*$%!3,%!)0$-.$%I!$7!+)M,*!3,!3$%$-M,1M(7$-.,!
3$!'7)!-,M)!7$-.)1(3)3$!-)!Z'%/G)!8*(7(-)1K!N(0-)!3$!-,.)!J!)!$R#$*(;-8()!-)**)3)!#,*!S80^$$![lvvm\!
3$-,7(-)3)!r8,7'-(3)3$!%$0'*)s!$7!L)7#%^(*$K!9%%$!)'.,*!*$%%)1.)!&'$!)!8,7'-(3)3$!)/M)!5UW]I!
7,M(7$-.,%!3$!8(3)3)-()!$!,%!#,1(8()(%!1,8)(%!%$!'-(*)7!#*(7$(*,!#)*)!8,7#*$$-3$*!,%!r8*(7$%!3$!T3(,s!
8,-.*)!,%!^,7,%%$R')(%!&'$!M(-^)7!,8,**$-3,!-)!1,8)1(3)3$!$I!$7!8,-/-'(3)3$I!#)*)!#*,7,M$*!)Gk$%!
)!+)M,*!3)!8,-M(M;-8()!#)8On8)K!9%%$!.*)B)1^,!.,*-,'!#).$-.$!)!$n8f8()!3$!'7)!)*/8'1)GH,!8(3)3H!$7!
#*,1!3)!(0')13)3$!3$!0;-$*,!$!8,-.*)!)!M(,1;-8()I!)GH,!$1,0()3)!#$1,!7,M(7$-.,!5UW]!1,8)1K

@,!$%.'3,!3$!A*)3,!et al.! [lvjm\!7$%7,!+)2$-3,!3'*)%!8*O/8)%!h!%(.')GH,!3)!+,*7)GH,!$!3)!
8,-3'.)!3)!#,1O8()!$7!*$1)GH,!h!#,#'1)GH,!5UW]I!,%!)'.,*$%!3$%8*$M$7!'7)!$R#$*(;-8()!(7#,*.)-.$!
-,!A)*fI!3$-,7(-)3)!rA,-.,!3$!A)2s!&'$!M)(!),!$-8,-.*,!3)!(3$()!3$!r8,7'-(3)3$!%$0'*)s!8(.)3)!#,*!
S)80^$$![lvvm\K!y!'7)!(-(8()/M)!&'$!*$=-$!)!#,1O8()!7(1(.)*!$!'7)!,*0)-(2)GH,!-H,!0,M$*-)7$-.)1I!)!
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U`9]]"![U*'#,!3$!`$%(%.;-8()!3$!]*)M$%/%!$!]*)-%$R')(%!3)!"7)2�-()\!$!8'7#*$!#)#$1!(7#,*.)-.$!3$!
8,-%8($-/2)GH,!$!,*($-.)GH,!3$!8,-3'.)!3,%!#,1(8()(%!-)!)B,*3)0$7!3$!^,7,%%$R')(%!$!.*)-%0;-$*,%K!
9!3$%%$%I!&')-.,!)!%$'%!3(*$(.,%!$!%,B*$!)!+,*7)!8,7,!%$!8,7#,*.)*!+*$-.$!),%!)0$-.$%K!@,!7$%7,!
9%.)3,I!)!#,1O8()!8(M(1!8*(,'!'7!-=81$,!3$!).$-3(7$-.,!)!0*'#,%!M'1-$*fM$(%!&'$!*$=-$!&').*,!3$1$0)8()%!
$%#$8()1(2)3)%I! %$-3,!'7)!3$1)%I! #)*)!3)*! ).$-GH,! h!#,#'1)GH,! 5UW]K!"!&'$%.H,!&'$!n8,'!#)*)!,%!
#$%&'(%)3,*$%![A*)3,!et al.I!lvjm\!J!,!+).,!3$!&'$!-)3)!$%.f!8,-%,1(3)3,!$!(-%/.'8(,-)1(2)3,!$!$-+*$-.)!
)!+,*.$!(3$,1,0()!7)8^(%.)!3)%!8,*#,*)Gk$%K
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8,7,!M(,1;-8()!8,-.*)!)!#,#'1)GH,!5UW]I!%,B*$!)%!%(.')Gk$%!7)(%!+*$&'$-.$%!&'$!7,/M)7!,!).$-3(7$-.,!
#,1(8()1!)!$%%)!#,#'1)GH,!$!%,B*$!)!+,*7)!8,7,!).')7!-)!#*f/8)K!

"%!)0*$%%k$%!$!8*(7$%!8,-.*)!)!#,#'1)GH,!5UW]!-)!M(%H,!3,%!#,1(8()(%!$!0')*3)%!%$!8,-n0'*)7!
#*(-8(#)17$-.$!3$!&').*,!7)-$(*)%P![j\!)!M(,1;-8()!(-.$*)/M)!*$1)8(,-)3)!),%!8*(7$%!#)%%(,-)(%![$-.*$!
#)*8$(*,%\X! [l\! )! M(,1;-8()! #,*!7,/M,%! 1'8*)/M,%! |! .)7BJ7! )%%,8()3)! h! 1$%H,! 8,*#,*)1! $! 8,-.*)! ,!
#).*(7�-(,! [*,'B,%I! +'*.,%I! 0,1#$%I! rB,)! -,(.$! 4(-3$*$1)sI! 8^)-.)0$7! $! $R.,*%H,\X! [m\! ^,7(8O3(,%!
#*,M,8)3,%! #,*! M(-0)-G)X! $! [b\! %'(8O3(,%! 7,/M)3,%! #,*! ^,7,+,B()K! 4,7'7$-.$I! $%%)%! 3(-i7(8)%!
3$!M(,1;-8()!(-.$*)0$7I!%$!%,B*$#k$7!$!%$!(-.$*#$-$.*)7!-)%!%')%!+)1)%!$!-)%!#*f/8)%!8(.)3)%!#$1,%!
)0$-.$%K

"%!3$n-(Gk$%!3$!M(,1;-8()!$-8,-.*)3)%!-)%!+)1)%!3,%!)0$-.$%!$-.*$M(%.)3,%!%'0$*(*)7!'7!
%(0-(n8)/M,!1$&'$!3$!8,-8$#Gk$%I!$R#*$%%)-3,!8$*.,!$%#)G,!3$!(-.$*#*$.)GH,!-)!8)*)8.$*(2)GH,!3,%!
$M$-.,%K!"%!M(%k$%!3,%!#,1(8()(%!7(1(.)*$%!$!8(M(%!3(+$*$7!$-.*$!%(K!S)%!,%!3$#,(7$-.,%!3,%!0')*3)%!
7'-(8(#)(%!%$!)#*,R(7)7!),%!3,%!#,1(8()(%!7(1(.)*$%K!9%%$%!=1/7,%!$%.H,!$7!8,-.).,!3(*$.,!8,7!)!
#,#'1)GH,!5UW]!$!,!+).,!3$!.$*$7!&'$!7$3()*!3(+$*$-.$%!%(.')Gk$%!8,-�(.',%)%!1^$%!(7#k$!'7)!
8,-3'.)!$R.*$7)7$-.$!#*)07f/8)!$!+'-8(,-)1K!

D%!*$1).,%!3,%!#)*/8(#)-.$%!3)%!.*;%!8)#(.)(%!$-01,B)7!3$%3$!)%%)%%(-).,%I!B*(0)%!3$!*')I!)0*$%%k$%!
{%(8)%! h! #,#'1)GH,! 5UW]6! #*(-8(#)17$-.$! .*)M$%/%! 6! #)%%)-3,! #,*! +,*7)%! 3$! M(,1;-8()! #%(8,1T0(8)!
8,7,!R(-0)7$-.,%I!^'7(1^)Gk$%I!,+$-%)%!$!$R#'1%H,!3$!$%.)B$1$8(7$-.,%!8,7$*8()(%I!3(%8*(7(-)GH,!
-)!+)7O1()!$!)0*$%%k$%!8,-.*)!8)%)(%!^,7,)+$/M,%!&'$!$R#k$7!#'B1(8)7$-.$!0$%.,%!3$!8)*(-^,K!])(%!
8)%,%! %H,! 8,-%(3$*)3,%! 8,7#,*.)7$-.,%! (-)3$&')3,%! $!7$*$8$7! *$#*,M)GH,K! @$%%)! 1(-^)I! )10'-%!
)0$-.$%!&')1(n8)7!8,7,!)+*,-.,%)%!)10'7)%!#,%.'*)%!3)!#,#'1)GH,!5UW]!$7!*$1)GH,!)!$1$%I!(-81'(-3,6
%$!&'$(R)%!3$!)%%J3(,!%$R')1K!S'(.,%!)1$0)7!.)7BJ7!&'$!)0$7![#*$8,-8$(.',%)7$-.$\!#*$%%(,-)3,%!
#$1)!#,#'1)GH,!&'$!%$!%$-.$!3$%*$%#$(.)3)!$!(-8,7,3)3)!#$1)!#*$%$-G)!$!#$1)%!7)-(+$%.)Gk$%!)+$/M)%!
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3(%8'%%H,!&'$!$-M,1M$'!7,M(7$-.,%!%,8()(%I!7(1(.)-.$%!$!$%#$8()1(%.)%I!0(*,'!$7!.,*-,!3$!'7)!&'$%.H,P!
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#)*)!'7)!$+$/M)!7'3)-G)!3$!8,7#,*.)7$-.,I!3$!)/.'3$%!$!3$!M)1,*$%K!<$0'-3,!$1$%I!,%!#*$8,-8$(.,%!
+)2$7!#)*.$!3)!%,8($3)3$!$!$%.H,!8*(%.)1(2)3,%!$7!7'(.)%!#$%%,)%K!@,!$-.)-.,I!)10'-%!)n*7)*)7!&'$I!
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3$!'7)!#,%.'*)!8,7#*$$-%(M)!3,!#,1(8()1!$!#)*)!3$%8,-%.*'GH,!3$!#*$8,-8$(.,%!$!7(.,%I!3$%$-M,1M$-3,!
%')!$7#)/)!#)*)!(-.$*1,8'GH,!8,7!,!,'.*,K
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).')GH,!3,%!#,1(8()(%K
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9%%)!'-(3)3$!#*,M,8,'!(7#)8.,!#,%(/M,!-,!).$-3(7$-.,!h!#,#'1)GH,!5UW]I!%,B*$.'3,!$7!>,H,!A$%%,)I!
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"!#,#'1)GH,!5UW]!)#,-.,'!)!(-8(#(;-8()!3$!(-(8()/M)%!3$!$-+*$-.)7$-.,!3)!̂ ,7,+,B()!#,*!#)*.$!
3)!%$0'*)-G)!#=B1(8)I!8,7!$R8$GH,!3,!$%.)3,!3,!`(,!3$!>)-$(*,I!,-3$!%$!3$%.)8,'!'7)!(-(8()/M)!7)(%!
8,-%,1(3)3)!6!,!A*,0*)7)!r`(,!<$7!L,7,+,B()sK!@$%%$!9%.)3,!^f!(-(8()/M)%!3$!8)#)8(.)GH,!%(%.$7f/8)!
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#*T#*(,!#)*)!0)*)-/*!)!%'%.$-.)B(1(3)3$!$!)! .'.$1)!3,!9%.)3,X!$! [m\!8*()GH,!3$!7$8)-(%7,%!.J8-(8,%!
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(-8,*#,*)*!,!.$7)K!9%%$!7(1(.)-.$!3$%.)8,'!)!$R(%.;-8()!3$!'7)!1$(!$%.)3')1!%,B*$!,!3(*$(.,!3$!#$-%H,!
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)(-3)!&'$!)!<$8*$.)*()!3$!<$0'*)-G)!)#,()!)!*$)1(2)GH,!3$!%$7(-f*(,%!3$!)10'7)%!,*0)-(2)Gk$%!5UW]K!S)%!
-,!0$*)1I!)%!+)1)%!+,*)7!7)*8)3)%!#$1,!3$%8*J3(.,!-,%!3(%#,%(/M,%!3$!%$0'*)-G)!#=B1(8)!$!-)%!#*,#,%.)%!
3$!#,1O/8)%!#)*)!$%%$!0*'#,! %,8()1I! *$%%)1.)-3,!&'$!3$M$*()!^)M$*!'7)!#,1O/8)!#=B1(8)! 6! +,%%$!$1)!3$!
%$0'*)-G)I!3$!%)=3$!,'!3$!$3'8)GH,!6!8,7!3(*$.*(2$%!$!#*,#,%.)%!3$!)GH,!81)*)%K!V7!#,1(8()1!0)_!3)!A)*)OB)!
3$%.)8,'!,!.*)B)1^,!3$!)8,7#)-^)7$-.,!Z'*O3(8,!h%!#$%%,)%!)0*$3(3)%!#,*!7,/M,%!̂ ,7,+TB(8,%!&'$!M$7!
%$-3,!+$(.,!$7!>,H,!A$%%,)!8,7!)!)3$%H,!3)!D"WI!3,!3$1$0)3,!3)!N$1$0)8()!9%#$8()1(2)3)!$!3)!#*T#*()!
8,7'-(3)3$!5UW]K!S$-8(,-,'!.)7BJ7!'7!4$-.*,!3$!).$-3(7$-.,!h%!MO/7)%!3$!*)8(%7,!$!̂ ,7,+,B()!-)!
A*$+$(.'*)!3$!>,H,!A$%%,)I!&'$I!-,!$-.)-.,I!-H,!+,(!7$-8(,-)3,!#,*!,'.*,%!$-.*$M(%.)3,%K

N$! +,*7)! 0$*)1I! )! #,#'1)GH,! 5UW]! 3,!N(%.*(.,! F$3$*)1! )M)1(,'! )%! (-(8()/M)%! $R(%.$-.$%! 8,7,!
(-$n8)2$%!$!3$%8,-$8.)3)%!8,7!%')%!3$7)-3)%K!4^)7)*)7!3$!r*$+,*7)%!^(0($-(2)-.$%s!)%!&'$!M;7!



`}

%$-3,!+$(.)%!-,%!#)*&'$%!#=B1(8,%!3$!W*)%O1()I!,-3$!%$!8,OB$7!$-8,-.*,%!3)!#,#'1)GH,!5UW]K!N$!7,3,!
8,-.'-3$-.$!$!*$(.$*)3,!8*(/8)*)7!,!9%.)3,!&'$!r8,-.*,1)!,!%$R,I!7)%!-H,!8,-.*,1)!,!%$R,!+,*G)3,sI!
*$+$*(-3,6%$!h%!#*f/8)%!%$R')(%!,*('-3)%!3$!).,%!M(,1$-.,%K!4,7$-.)*)7!)(-3)I!)!$R(%.;-8()!3)!5$(!lKtjc?!
lvvvI!&'$!+,(!'7)!3)%!#*(7$(*)%!)-/6^,7,+,B()!-,!W*)%(1I!)#*,M)3)!#$1)!4i7)*)!N(%.*(.)1I!%)-8(,-)3)!
#$1,!0,M$*-,!3,!NF!$!*$M,0)3)!-,!3()!%$0'(-.$I!%$0'-v3,!'7)!7'1^$*!.*)-%$R')1!$!1O3$*!3$!'7!3,%!
7,M(7$-.,%!,*0)-(2)3,%I!#,*!#*$%%H,!3$!0*'#,%!*$1(0(,%,%K!91)!%$!*$+$*('!.)7BJ7!),!A94!jllI!&'$!J!
+$3$*)1!$!,BZ$/M)!8*(7(-)1(2)*!)!^,7,+,B()I!7)%!&'$!%$!$-8,-.*)!r$-0)M$.)3,I!-,!)*7f*(,sK!"!#,1O/8)!
3$!%$0'*)-G)!3$!$-+*$-.)7$-.,!h!^,7,+,B()!8,-.*)!.*)M$%/%!$!.*)-%$R')(%!J!8,-%(3$*)3)!(-$n8($-.$!$!
%'#$*n8()1K!

97! %O-.$%$I! 3$-.*$! ,%! 1,8)(%! )-)1(%)3,%! #,3$6%$! 3(2$*! &'$! -,! `(,! 3$! >)-$(*,! )%! (-(8()/M)%!
,n8()(%! )! +)M,*! 3)! #,#'1)GH,! 5UW]! %H,! )%!7$1^,*$%I! #,(%! 8,-.)7! 8,7! #)*8$*()%! $-.*$! ,%! T*0H,%!
3$! 3(*$(.,%! ^'7)-,%I! 3$! %$0'*)-G)! #=B1(8)! $! ,! 7,M(7$-.,! 5UW]K! "! %(.')GH,! 3)! A)*)OB)! ,%8(1)!
$-.*$! (-(8()/M)%!#(,-$(*)%!8,7,!'7)!N$1$0)8()!9%#$8()1(2)3)!$!8$1)%!%$#)*)3)%!#)*)!)%!.*)M$%/%!$!
.*)-%$R')(%I!$!,!8,-%$*M)3,*(%7,!3)!<$8*$.)*()!3$!<$0'*)-G)!A=B1(8)K!@,!N(%.*(.,!F$3$*)1I!%H,!&')%$!
(-$R(%.$-.$%!#,1O/8)%!$!#*,0*)7)%!3$%/-)3,%!h!#,#'1)GH,!5UW]K!9!.)7BJ7!,!7,M(7$-.,!3$%%$!0*'#,!
J!(-8(#($-.$!$!+*)8,K!97!.,3)%!)%!.*;%!VF%!$%.'3)3)%I!,%!#,1(8()(%!$!0')*3)%!+,*)7!7'(.,!7)(%!#)*8,%!
$7!%')%!8,-%(3$*)Gk$%!&'$!,%!7,M(7$-.,%!5UW]I!8,7!$R8$GH,!3$!W*)%O1()!&'$I!),!8,-.*f*(,I!)10'7)%!
(-(8()/M)%!#*,M$-($-.$%!3)%!8,*#,*)Gk$%!+,*)7!*$%%)1.)3)%K!A,*!n7I!,B%$*M)6%$!&'$!)!3(-i7(8)!7)(%!
#*,7(%%,*)!3)%!(-(8()/M)%!)!+)M,*!3)!#,#'1)GH,!5UW]!)#*,M$(.)6%$!3$!7,7$-.,%!#,1O/8,%!+)M,*fM$(%I!
)#,()6%$!-)!7(1(.i-8()!$!8,-%$0'$!;R(.,!-)!7$3(3)!$7!&'$!8,7B(-)!T*0H,%!3$!3(*$(.,%!^'7)-,%I!3$!
%$0'*)-G)!#=B1(8)I!)#,(,!3$!#,1O/8,%!$!)3,.)!8,-%(0-)%!81)*)%!$!8)#)2$%!3$!%$*$7!.*)-%+,*7)3)%!$7!
)Gk$%!(-%/.'8(,-)(%K!

A,1(8()(%!3$!3(%/-.)%!,*($-.)Gk$%!%$R')(%!̂ ,7,$*T/8)%!$!(3$-/3)3$%!3$!0;-$*,!.*)-%$R')(%!+,*)7!
(-3)0)3,%!%,B*$!)!$R(%.;-8()I!)!8,-M(M;-8()!$!)!3(%8*(7(-)GH,!3,%!)0$-.$%!3$!%$0'*)-G)!#=B1(8)!5UW]!
3$-.*,!3)%!8,*#,*)Gk$%K!A*)/8)7$-.$!.,3,%!,%!$-.*$M(%.)3,%!*$1).)*)7!Mf*()%!%(.')Gk$%!8,-%.*)-0$3,*)%!
3$!�)0*)-.$%!3$!#*f/8)%!̂ ,7,)+$/M)%!#,*!#)*.$!3$!#,1(8()(%!3$!3(+$*$-.$%!8)*0,%!$!#).$-.$%!3)%!A,1O8()%!
4(M(1I!S(1(.)*I! 3,! 9RJ*8(.,! $! 3)!U')*3)!S'-(8(#)1K! 4,7$-.)*)7!&'$! )-.$%! ,! #,1(8()1! 0)_! ,8'#)M)! -)!
8,*#,*)GH,!)!+'-GH,!3$!8)B$1$(*$(*,!,'!3$!*)-8^$(*,!-,%!&')*.J(%I!$!&'$!^,Z$I!)(-3)!7)-.J76%$!1,-0$!
3)!1(-^)!3$!+*$-.$!3)%!)Gk$%!,%.$-%(M)%I!,8'#)-3,I!$7!%')!7)(,*()I!8)*0,%!)37(-(%.*)/M,%K!"#$%)*!3$!
8,-%(3$*)*$7!%')%!+'-Gk$%!)37(-(%.*)/M)%!8�7,3)%I!7'(.,%!3$%.)8)*)7!&'$!)!+,*G)!$!)!)'.,*(3)3$!
$R(0(3)%!#$1,!.*)B)1^,!#,1(8()1!%H,!(0')17$-.$!$R$8'.)3)%!#$1,!#,1(8()1!5UW]K!`$1).)*)7!&'$!%H,!0*)-3$%!
)%!*$%(%.;-8()%!3,%!T*0H,%!3$!%$0'*)-G)!$7!)8$(.)*!,!#,1(8()1!0)_!,'!)!#,1(8()1!1J%B(8)K!@,%!0*'#,%!,%!
)0$-.$%! -)**)*)7! 7'(.,%! 8)%,%! 3$! %'#$*(,*$%! ^,7,+TB(8,%! &'$! -H,! )8$(.)7! .*)B)1^)*! 8,7! 0)_%I!
&'$!,%!#$*%$0'$7I!B,(8,.)7!$!,%! *$Z$(.)7!$7!3$.$*7(-)3,%!8)*0,%K!4,7,! +,*7)!3$!8,7#$-%)*!)!
8,-3(GH,!3$!0)_I!,%!#,1(8()(%!-$8$%%(.)7!.$*!'7!8,7#,*.)7$-.,!$R$7#1)*!-)!8,*#,*)GH,I!8,7,!8^$0)*!
$!%)(*!-,!^,*f*(,!$!3$7,-%.*)*!$R.*$7)!8,7#$.;-8()K!"!#,1(8()1! 1J%B(8)!#)*$8$!%$*!7$1^,*!)8$(.)!3,!
&'$!,!0)_I!.)1M$2!#$1,!%$'!8,7#,*.)7$-.,!7)(%!3(%8*$.,!$!3$!7)(,*!%(7(1)*(3)3$!8,7!,!$%.$*$T/#,!
3$!7)%8'1(-(3)3$!M(0$-.$!-)%!8,*#,*)Gk$%K!y!+).,!&'$!,%!#,1(8()(%!5UW]!7)(%!*$Z$(.)3,%!$!(%,1)3,%!-)!
8,*#,*)GH,!%H,!0)_%!&'$!3$7,-%.*)7!7)(%!.*$Z$(.,%!$+$7(-)3,%K!

D!'%,!3,!B)-^$(*,!$!%(.')Gk$%!3$!8,-M,8)GH,!#)*)!3,)GH,!3$!%)-0'$!)!#)*$-.$%!3$!#,1(8()(%!
%H,!$R.*$7)7$-.$!8,-%.*)-0$3,*)%!#)*)!,%!#,1(8()(%!5UW]!-)%!8,*#,*)Gk$%K!@)!#*(7$(*)I!)!$%.*).J0()!
J!$M(.)*!,!'%,!3,!B)-^$(*,!-,!1,8)1!3$!.*)B)1^,!,'!+)2;61,!)-.$%!,'!3$#,(%!&'$!,%!3$7)(%!8,1$0)%!,!
'%)7K!@,!8)%,!3)!3,)GH,!3$!%)-0'$I!,!8,-%.*)-0(7$-.,!%$!3$M$!h%!(-=7$*)%!#$*0'-.)%!+$(.)%!#$1,%!
#*,n%%(,-)(%!3$!%)=3$K

d')-.,!)!)%%'7(*I!3$-.*,!3)!8,*#,*)GH,I!)!,*($-.)GH,!%$R')1!3(M$*0$-.$!3)!&'$!)! (-%/.'(GH,!
8,-%(3$*)!r-,*7)1sI!,%!#,1(8()(%!+)1)*)7!3$!7'(.,%!8,-�(.,%!$7!*$1)GH,!)!+)2;61,K!"!7)(,*()!!,#.)!#$1,!
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)-,-(7).,!3)!,*($-.)GH,!%$R')1I!)#$%)*!3,!3$%$Z,!3$!*$M$1f61)K!9%%)!#)*8$1)!&'$!-H,!+)1)!3,!)%%'-.,!
3(%%$!%$!%$-/*!7)1!$!8$*8$)3)!#,*!-H,!#,3$*!$R#*$%%)*!%')!(3$-/3)3$!-,!)7B($-.$!3$!.*)B)1^,I!.$*!&'$!
%$!$R(7(*!3$!+)2$*!8,7$-.f*(,%!)!*$%#$(.,!3,!7'-3,!5UW]!$!#,*!%$!M$*$7!7,M(3,%!)!B'%8)*!,!(%,1)7$-.,!
#)*)!-H,!%,+*$*!#*$%%k$%K!A,*!(%%,I!7'(.,%!3$1$%!)8)B)7!#,*!.$*!&'$!B'%8)*!)#,(,!#%(8,.$*f#(8,K!97!
'-O%%,-,I!,%!#,1(8()(%!0)_%!8,7$-.)*)7!%,B*$!%$'!3$%8,-^$8(7$-.,!3$!&')(%&'$*!(-(8()/M)%!(-%/.'8(,-)(%!
#)*)!1(3)*!8,7!)!#*,.$GH,!3$!%$'%!3(*$(.,%!3$-.*,!3)%!8,*#,*)Gk$%K!A)*)!$1$%I!)%!&'$%.k$%!3$!,*($-.)GH,!
%$R')1!$!(3$-/3)3$!3$!0;-$*,!%H,!*$8^)G)3)%!rM)**(3)%!#)*)!3$B)(R,!3,!.)#$.$sK!@H,!$R(%.$!-$-^'7!
/#,!3$!#*,.$GH,I!)8,1^(7$-.,I!,'!)8,-%$1^)7$-.,!#)*)!&'$7!$%.f!%,+*$-3,!#$*%$0'(GH,!^,7,+TB(8)K!

"#$%)*!3,!#)-,*)7)!3$!#*$8,-8$(.,%!&'$!#*$M)1$8$!-)%!8,*#,*)Gk$%I!^,'M$!3$#,(7$-.,%!3$!
#,1(8()(%!&'$!)8$(.)7!)!,*($-.)GH,!%$R')1!3,!8,1$0)!3$!.*)B)1^,K!A,*!%')!M$2!,%!#,1(8()(%!&'$!)%%'7$7!
%')!,*($-.)GH,! %$R')1! 8,7$-.)*)7!&'$! %$! %$-.$7! *$%#$(.)3,%! $! )8,1^(3,%!3$-.*,!3)! 8,*#,*)GH,!$!
&'$!)!$R#$*(;-8()!3)!7(1(.i-8()!+,(!'7!)#,(,!#)*)!%')!.,7)3)!3$!3$8(%H,K!"!3({8(1!,#GH,!3$!)%%'7(*!
#'B1(8)7$-.$! )! ,*($-.)GH,! %$R')1! ,%! .,*-)! )0$-.$%! .*)-%+,*7)3,*$%! 3,!7$(,! ,-3$! .*)B)1^)7K! <$'!
.$%.$7'-^,!#,3$!%$*!'7)!#(%.)!#)*)!)!+,*7'1)GH,!3$!#,1O/8)%!$!3(*$.*(2$%!(-.$*-)%!h%!8,*#,*)Gk$%I!)!
+)M,*!3,%!3(*$(.,%!+'-3)7$-.)(%!3$%%)%!#$%%,)%K

4 DISCUSSÃO DOS RESULTADOS 

JV ZRTKRT�TZYN ZRV N �YLMONLUON TNZYRTN� M YTLMOTNZYRTN� ��_��� ����� �_�� et al.I!lvjbX!
<e5"@<exI!lvvtX!U"xD5"I!lvvtX!<C5:"I!lvjvX!e959L9`!et al.I!lvjlX!4D<]"I!lvjlX!F`9C`9!et al.I!lvjl\!
#,3$6%$!3(2$*!&'$!̂ ,'M$!)M)-G,%!(7#,*.)-.$%!-)%!*$1)Gk$%!$-.*$!)%!+,*G)%!3$!%$0'*)-G)!$!)!#,#'1)GH,!
5UW]!-,!#)O%!$!&'$!,!9%.)3,!B*)%(1$(*,!M$7!*$#*$%$-.)-3,!'7!#)#$1!(7#,*.)-.$!-)!1$0(%1)GH,!&'$!
#*,.$0$!$%%$!0*'#,K!"!'-(H,!$%.fM$1!$-.*$!#$%%,)%!3,!7$%7,!%$R,!J!*$8,-^$8(3)!#,*!)'.,*(2)GH,!3,!
<'#*$7,!]*(B'-)1!F$3$*)1![<]F\!3$%3$!7)(,!3$!lvjjK!D!A*,0*)7)!rW*)%(1!%$7!L,7,+,B()sI![W`"<C5I!
lvvb\!3$%3$!%$'!1)-G)7$-.,I!$7!lvvbI!B'%8)!%'#$*)*!)!M(,1;-8()!$!)!3(%8*(7(-)GH,!8,-.*)!)!#,#'1)GH,!
5UW]!$!+,7$-.)*!)!#*,7,GH,!3$!%')!8(3)3)-()K!9I!*$0(,-)17$-.$I!3(M$*%)%!1$(%!$%.)3')(%!$!7'-(8(#)(%!
%$!3(*$8(,-)7!#)*)!0)*)-/*!3(*$(.,%!h!#,#'1)GH,!5UW]K!@)%!.*;%!1,8)1(3)3$%!)&'(!$%.'3)3)%I!#,3$6%$!
3(2$*!&'$!.)7BJ7!8^$0)*)7!,%!(-�'R,%!3$!#,1O/8)%!$!#*,0*)7)%!,n8()(%!)!+)M,*!3,%!3(*$(.,%!3$%%$!
%$07$-.,!%,8()1!.H,!M'1-$*fM$1K!@,!$-.)-.,I!-H,!3$!+,*7)!(0')1(.f*()K!D!$%.)3,!3,!`(,!3$!>)-$(*,!
%$!3$%.)8)!8,7!%$'!#*,0*)7)!r`(,!%$7!L,7,+,B()s!&'$!(-%/.'8(,-)1(2,'!3(%#,%(/M,%!(7#,*.)-.$%!
.)-.,!#)*)!)! +,*7)GH,!3,%!)0$-.$%!3$! %$0'*)-G)!#=B1(8)! 8,7,!#)*)!3)*!M(%(B(1(3)3$!),%!3(*$(.,%!
3$%%$!%$07$-.,!%,8()1K!

4,7,!+,(!8,-%.).)3,!-$%.)!#$%&'(%)I!$7B,*)!*$8,-^$G)7!)!(7#,*.i-8()!3,%!0,M$*-,%!.$*$7!
#)'.)3,!,!.$7)!5UW]I!.)-.,!$%%$!0*'#,!%,8()1!8,7,!,%!#,1(8()(%!,'M(3,%I!8*(/8)7!)!3(%.i-8()!&'$!$R(%.$!
$-.*$!)%!1$(%I!#,1O/8)%!$!#1)-,%!$!)!*$)1(3)3$!8,/3()-)K!D!7$%7,!.$7!%(3,!)%%(-)1)3,!#,*!Mf*(,%!)'.,*$%I!
8,7,!5$)1!$.!)1K![lvv \I!&'$!8^)7)7!).$-GH,!#)*)!)!+)1.)!3$!3)3,%!8,-nfM$(%!)!*$%#$(.,!3$%%$!0*'#,!
%,8()1X!$!,%!3$!4)**)*)!$.!)1K![lvvmX!lvjv\X!S,g![lvvt\X!`)7,%!$.!)1K![lvvt\X!A$*$.![lvjv\X!<,'2)![lvjj\X!
S$11,!$.!)1K![lvjl\X!A*)3,!$.!)1K![lvjm\!$!S$11,![lvjb\!&'$I!),!7$%7,!.$7#,!*$%%)1.)7!,%!$%+,*G,%!#)*)!
3)*!M(%(B(1(3)3$!h%!M(,1;-8()%!&'$!$%%)!#)*8$1)!3)!#,#'1)GH,!%,+*$I!$!$M(3$-8()7!,!&')-.,!$1$%!)(-3)!%H,!
(-%'n8($-.$%!#)*)!)7#1()*!)!8,-%8(;-8()!#=B1(8)!)!*$%#$(.,!$!#)*)!8,(B(*!)B'%,%!$!M(,1)Gk$%K

"!#)*/*!3,%!#*(-8(#)(%!$(R,%!.$7f/8,%!)-)1(%)3,%I!M$*(n8,'6%$!&'$!$7!*$1)GH,!),!).$-3(7$-.,!
,+$*$8(3,!#$1,%!#,1(8()(%!^f!)(-3)!7'(.)%!+)1^)%!-,!*$8,-^$8(7$-.,!3)%!)0*$%%k$%!#,*!^,7,+,B()I!3)!
.*)-%+,B()!$!3)! 1$%B,+,B()K!9%%)%!M(,1;-8()%! %H,!81)%%(n8)3)%!$!8,-%(3$*)3)%!3$-.*,!3,!'-(M$*%,!3,%!
r8*(7$%!3$!7$-,*!#,.$-8()1!,+$-%(M,s!$!#,*!(%%,I!7$-,%#*$2)3,%!-)!%')!)#'*)GH,!$!*$0(%.*,K!"!%(.')GH,!
3,%!.*)M$%/%!$!.*)-%$R')(%!J!)(-3)!8,-%(3$*)3)!7)(%!8*O/8)I!#,(%!3,!0*'#,!5UW]!%H,!)%!#$%%,)%!7)(%!
$%/07)/2)3)%!.)-.,!#$1)!%,8($3)3$!8,7,!#$1,%!)0$-.$%!3$!%$0'*)-G)!#=B1(8)![]9<]"!$.!)1KI!lvjl\K!F,(!



��

*$8,**$-.$!-$%.$!$%.'3,I!)!3$-=-8()!3)%!#$%%,)%!.*)-%$R')(%!&')-.,!h!*$8'%)!3,%!#,1(8()(%!$!0')*3)%!3$!
.*).f61)%!#$1,!-,7$!%,8()1K!9%%$!+).,!*$#$*8'.$!+,*.$7$-.$!-)!)'.,$%/7)!3,%!(-3(MO3',%!$!)'7$-.)!)!
3$%8*$-G)!-)!$+$/M(3)3$!3)%!#,1O/8)%!$1)B,*)3)%!$7!%')!3$+$%)K!

D!^,7(8O3(,!3)!#,#'1)GH,!5UW]I!0$*)17$-.$!8,7$/3,!8,7!8)*)8.$*O%/8)%!3$!8*'$13)3$I!J!)!
7)(%!0*)M$!$R#*$%%H,!3$!M(,1;-8()!&'$!%$!)B).$!8,-.*)!$%%$!0*'#,I!)1J7!3$!%$*!'7!8*(7$!&'$!*$�$.$!
)!+,*7)!-).'*)1(2)3)!$!B)-)1(2)3)!3)!).')GH,!3,%!#,1(8()(%!&'$!8,%.'7)7!8'1#)B(1(2)*!)%!MO/7)%!
#$1)%!)0*$%%k$%!%,+*(3)%!#,*!$1)%![`"SD<!9!4"``"`"I!lvvt\K!"%!+,*7)%!3$!M(,1;-8()!&'$!)/-0$7!)!
#,#'1)GH,!5UW]!.)7BJ7!%H,!1$0(/7)3)%!$!Z'%/n8)3)%!#,*!%(0-(n8)/M)!#)*8$1)!3)!%,8($3)3$I!&'$!J!
(-3(+$*$-.$!,'!3$%8,-^$8$!,%!8*(7$%!&'$!,8,**$7!8,-.*)!$%%$!0*'#,![SD]]I!lvvtX!4"``"`"!et al.I!
lvvtX!NV@@I!lvjvX!5V@@xI!lvjjX!]9<]"!et al.I!lvjl\K

D! 8$-f*(,! 3$! 3$%8)%,! $! #*$8,-8$(.,%! #,*! #)*.$! 3)%! 8,*#,*)Gk$%! #,1(8()(%! $! 0')*3)%!
7'-(8(#)(%! .*)2! $-.*)M$%! (7#,*.)-.$%! #)*)! ,! ).$-3(7$-.,! &')1(n8)3,! 3,%! 8)%,%! 3$! M(,1;-8()!
^,7,+TB(8)I! 3$%3$! )! )B,*3)0$7!-)%! *')%! ).J! )! (-M$%/0)GH,!-)%!3$1$0)8()%! $! -,%!#*,8$%%,%!
Z'3(8()(%K!<,7)3,!)!(%%,I!^f!%(.')Gk$%!-H,!(3$-/n8)3)%!8,7,!3)!)1G)3)!#,1(8()1K!S,g)![j  c\!
$!S'-(2![lvvj\!)n*7)7!&'$!-)!81)%%(n8)GH,!*,/-$(*)!3)!)/M(3)3$!#,1(8()1!$R(%.$!'7!8,-Z'-.,!
3$!%(.')Gk$%!3$!)0*$%%H,!),!#=B1(8,!5UW]!-H,!$-&')3*)3)%!8,7,!r8)%,%!3$!#,1O8()sI!7)%!&'$!
,8,**$7!-)%!*')%!$!)�'$7!h%!3$1$0)8()%K!9%%)!(-3$n-(GH,!(7#)8.)!)!(-.$*)GH,!3,%!#,1(8()(%!8,7!
$%%$!#=B1(8,I!)1(7$-.)-3,!#*$8,-8$(.,%!$!3$%&')1(n8)-3,!%')%!3$7)-3)%!#,*!Z'%/G)K

<,B!)!T/8)!3)%!#$%%,)%!5UW]I!,!).$-3(7$-.,!3,%!)0$-.$%!3$!%$0'*)-G)!#=B1(8)!)(-3)!$%.f!
1,-0$!3$!%$*!,!(3$)1!$!,!3$%$Z)3,I!,!&'$!.)7BJ7!J!)%%(-)1)3,!#$1)!1(.$*).'*)![4"``"`"!et al.I!lvvmX!
lvjvX!SD]]I!lvvtX!lvjvX!`"SD<!et al.,!lvvtX!A9`9]I!lvjvX!<DVa"I!lvjjX!S955D!et al.,!lvjlX!A`"ND!
et al.,! lvjmX!S955DI! lvjb\K!S'(.,%! +,*)7! ,%! *$1).,%! 3$! )0*$%%k$%! $! ^'7(1^)Gk$%! #*)/8)3)%! #,*!
#,1(8()(%K!A,*.)-.,I!)#$%)*!3$!^)M$*!%(0-(n8)/M,!(-8*$7$-.,!3)%!(-(8()/M)%!3$!%$0'*)-G)!#=B1(8)!$7!
*$1)GH,!),%!3(*$(.,%!3)!#,#'1)GH,!5UW]I!)(-3)!J!(-8(#($-.$!$!(-%'n8($-.$!)!&')1(n8)GH,!3,%!#,1(8()(%!
#)*)!)!(-.$*)GH,!8,7!$%%$!#=B1(8,K!S'(.,%!)0$-.$%!,'M(3,%!-)!#$%&'(%)!*$%%)1.)*)7!&'$!)!*$1)GH,!
8,-�(.',%)!8,7!)!#,#'1)GH,!5UW]!%$!3$M$!)!#,%.'*)%!3$%)n)-.$%!$I!#,*!M$2$%I!3$%*$%#$(.,%)%!3$!
)10'-%!(-3(MO3',%K!@$%.$!8)7#,!3$!)8'%)Gk$%!7=.')%I!#,1(8()(%!$!#,#'1)GH,!5UW]!)1(7$-.)7!'7!8(81,!
3$!)-/#)/)%!$!#*$8,-8$(.,%I!&'$!3(n8'1.)7!)%!(-.$*)Gk$%!8,/3()-)%K!S,*)-!$.!)1K![lvvb\!.)7BJ7!
*$%%)1.)*)7!3(M$*%,%!/#,%!3$!)0*$%%H,!#*)/8)3)%!#,*!#,1(8()(%!8,-.*)!,%!^,7,%%$R')(%!$!.*)-%$R')(%!
$7!<(3-$_I!-)!"'%.*f1()!$!)!^)B(.')1!)-/#)/)!$-.*$!,%!3,(%!0*'#,%K!

Q,1+!et al.,! lvvuI! -'7! $%.'3,! 8,7!&')%$! lKvvv! (-3(MO3',%! 5UW]! )7$*(8)-,%!7,%.*,'I!
#,*J7I! &'$! )! ).')GH,! #,1(8()1! Z'-.,! )! $%.)! #,#'1)GH,! -H,! J! ^,7,0;-$)I! ,8,**$-3,! .)-.,!
.*).)7$-.,%! 3$%*$%#$(.,%,%! $! M(,1$-.,%! &')-.,! 8,7#,*.)7$-.,%! )3$&')3,%! $! 8,-3(0-,%K! D!
7$%7,!+,(!)#,-.)3,!-$%.$!$%.'3,!&'$!)#*$%$-.)!7'(.)!M)*($3)3$!-)!).')GH,!3,%!#,1(8()(%!$7!
*$1)GH,!h!#,#'1)GH,!5UW]K!D!&'$I!-,!7O-(7,!#,3$!%$*!(-3(8)/M,!3$!3')%!%(.')Gk$%P!3$!'7!1)3,I!
)(-3)!-H,!$%.f!%'n8($-.$7$-.$!3(%%$7(-)3)!)!#,%.'*)!3$!*$%#$(.,!)!$%%$!0*'#,X!3$!,'.*,I!.*)B)1^)6
%$!-'7!8)7#,!8'1.'*)1!3$! 1,-0)!3'*)GH,!6!,!3,!#).*()*8)1(%7,I!$7!&'$!,%!#)#J(%! +$7(-(-,%!$!
7)%8'1(-,%!$%.H,!B$7!7)*8)3,%!-)!3(M(%H,!%$R')1!3,!.*)B)1^,!$!3)!M(3)K!N$-.*,!3,![)-/\M)1,*!
8'1.'*)1!#).*()*8)1(%.)I!.'3,!,!&'$!+,0$!)!$%%$!n0'*(-,!J!8,-%(3$*)3,!$**)3,!,'!r#$8)3,sI!&')-3,!
%$!)3(8(,-)7!),%!7(.,%!8'1.'*)(%I!,%!*$1(0(,%,%![SC@"xDI!lvvc\K!A,*.)-.,I!-H,!J!+f8(1!-$7!#)*)!
)!#,1O8()I!-$7!#)*)!)! %,8($3)3$!,! *$8,-^$8(7$-.,!3,%!3(*$(.,%!3)!#,#'1)GH,!5UW]K!A,*J7!,%!
)0$-.$%!3$!%$0'*)-G)!#=B1(8)!%H,!.)7BJ7!)0$-.$%!3,%!3(*$(.,%!^'7)-,%!$!#*$8(%)7!$-+*$-.)*!)%!
3(n8'13)3$%!8'1.'*)(%!$!#*,.)0,-(2)*!.)(%!7'3)-G)%!(-3(M(3')17$-.$!$!-)%!8,*#,*)Gk$%K

@$%.)!#$%&'(%)I!+,*)7!$-8,-.*)3,%!8)%,%!$R(.,%,%!3$!(-.$*)GH,!$-.*$!)0$-.$%!3$!%$0'*)-G)!$!
#,#'1)GH,!5UW]K!9%%$%!)8,-.$8$7I!%,B*$.'3,I!&')-3,!)7B)%!)%!#)*.$%!*$8,-^$8$7!$!*$%#$(.)7!,%!
3(*$(.,%!7=.',%K!"10'-%!$%.'3,%!.;7!7,%.*)3,!(-(8()/M)%!$n8)2$%!#)*)!)!8,-%.*'GH,!3$!'7)!*$1)GH,!
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#,%(/M)! 3$! )0$-.$%! 3$! %$0'*)-G)! #=B1(8)! $! #,#'1)GH,! 5UW]K!D! 8)%,!7)(%! $R$7#1)*! $M(3$-8()3,!
#$1)! 1(.$*).'*)! [S4UL99I!lvvm\!J!,!3)!r8,7'-(3)3$!%$0'*)s!3$!L)7#%^(*$I!-,%!9%.)3,%!V-(3,%K!
"!8,7'-(3)3$!)/M)!5UW]!%$!'-('!)!,'.*,%!7,M(7$-.,%!%,8()(%!$!),%!#,1(8()(%! 1,8)(%!#)*)!)-)1(%)*!
,%!r8*(7$%!3$!T3(,s!8,-.*)!,%!^,7,%%$R')(%!&'$!,8,**()7!-)!8(3)3$K!9I!$7!%$0'(3)I!#)%%)*)7!)!
#*,7,M$*!)Gk$%!)!+)M,*!3)!8,-M(M;-8()!#)8On8)!$-.*$!.,3,%K!@,!7$%7,!%$-/3,I!Zf!%$!8(.)*)7!.)7BJ7!
[A`"ND!$.!)1KI!lvjm\!,%!rA,-.,%!3$!A)2s!$7!W$1J7!3,!A)*f!,-3$!^f!'7!)7B($-.$!3$!.,1$*i-8()!$!
*$%#$(.,!),%!8(3)3H,%!5UW]K!D%!)0$-.$%!,%!8,-^$8$7!$!1(3)7!8,7!$1$%!-)!M(3)!%,8()1!$!-,!.*)B)1^,!
$!-H,!,%!8,-%(3$*)7!)#$-)%!8,7,!#,*.)3,*$%!3$!'7)!,*($-.)GH,!%$R')1K!A,*.)-.,I!8,-81'(6%$!&'$!)!
(-.$*)GH,!$!)!8,-M(M;-8()!%H,!)%!7$1^,*$%!#*$3(.,*)%!3$!)/.'3$%!*$%#$(.,%)%!#,*!#)*.$!3,%!)0$-.$%K

97!*$1)GH,!),%!*$0(%.*,%!3$!,8,**;-8()!3)%!M(,1;-8()%!$-M,1M$-3,!)!#,#'1)GH,!5UW]I!*$%%)1.)6
%$!&'$!)(-3)!-H,!$R(%.$!'7)!1$0(%1)GH,!$7!i7B(.,!-)8(,-)1!&'$!8*(7(-)1(2$!$%%$%!$M$-.,%I!*$3'2(-3,6
,%I!&')-3,!7'(.,I!)!-,/n8)Gk$%!%,B*$!1$%k$%!8,*#,*)(%I!8*(7$%!8,-.*)!,!#).*(7�-(,I!(-Z=*()%!$!,'.*)%!
/#(n8)Gk$%!(-)3$&')3)%K!9%%)!1)8'-)!1$0)1!.$7!%$*M(3,!3$!Z'%/n8)/M)!#)*)!&'$!,%!#,1(8()(%!-H,!+)G)7!
'7!^(%.T*(8,!8'(3)3,%,!3,%!8*(7$%!|!(-81'%(M$!3,%!^,7(8O3(,%!6!7,/M)3,%!#,*!^,7,+,B()K!"#$%)*!3$!
)10'-%!$%.)3,%I!8,7,!,!`(,!3$!>)-$(*,I!%$*$7!#*$8'*%,*$%!-)!(-81'%H,!3)!(-+,*7)GH,!r7,/M)GH,!
#*$%'7(3)! 3$! 8*(7$! #,*! ^,7,+,B()sI!7$%7,!-$%%$! 9%.)3,I! %H,!7'(.,%! ,%! 8)%,%! 3$! ,7(%%H,! 3,!
*$0(%.*,!)3$&')3,K!

9-+)/2)6%$!)&'(!&'$I!$%%$!*$0(%.*,!&')-3,!B$7!3$.)1^)3,I!.,*-)6%$!(7#,*.)-.$!0)*)-/)!#)*)!
)%!#$%%,)%!5UW]!3$!&'$!%$'%!3(*$(.,%!%$*H,!*$%#$(.)3,%!$!%')!8)'%)!%$!$-8)7(-^)*f!#)*)!)!Z'%/G)K!
<$!*$0(%.*,%!0$*)%%$7!(-&'J*(.,%!%'B%.)-8()(%I! (-M$%/0)Gk$%!$!#*,8$%%,%I!^)M$*()!*$%#,%.)!#)*)!)%!
MO/7)%!$!#'-(Gk$%!#)*)!,%!)0*$%%,*$%K!9-.*$.)-.,I!,%!8)%,%!3$!M(,1;-8()!1$.)1!8(.)3,%!-$%.)!#$%&'(%)I!
#,*! $R$7#1,I! (1'%.*)7! '7)! +)8$! 3,! 3$%8)%,! #,1(8()1! |! ,%! #*,8$%%,%! %H,! $7!7)(,*()! )*&'(M)3,%I!
3$-,.)-3,!&'$!7$%7,!-)%!%(.')Gk$%!0*)M$%I!#,'8,!J! +$(.,!#)*)!)!$1'8(3)GH,!3,%!8*(7$%K!"!$%%)!
7$%7)! 8,-81'%H,I! 8^$0)*)7! 4)**)*)! $! :()--)! [lvvt\! &'$! )-)1(%)*)7! ,! '-(M$*%,! 3,%! #*,8$%%,%!
Z'3(8()(%!3$!M(,1;-8()!^,7,+TB(8)!-)!8(3)3$!3,!`(,!3$!>)-$(*,!$-.*$!,%!)-,%!3$!lvvv!$!lvvjK!

N)%!3')%!#)*.$%![#,#'1)GH,!5UW]!$!)0$-.$%!3$!%$0'*)-G)\I!+,*)7!*$8,-^$8(3,%!)M)-G,%I!%$7!&'$!
%$!#,%%)!+)1)*!$7!7'3)-G)%!$7!1)*0)!$%8)1)K!D%!#*(7$(*,%!#)%%,%!+,*)7!3)3,%I!$!)%!3(%8'%%k$%!#*$8(%)7!
)M)-G)*!-,%!)%#$8.,%!1$0(%1)/M,%I!-,*7)/M,%!$!(-%/.'8(,-)(%!3)%!4,*#,*)Gk$%K!"!3$7)-3)!3,%!#,1O8()%!
$!0')*3)%!+,(!7'(.,!81)*)!-,!&'$!%$!*$+$*$!h!-$8$%%(3)3$!3$!#)3*,-(2)GH,!3$!)Gk$%!$!3$!(-%.*'7$-.,%I!
).*)MJ%!3$!-,*7)/M)%!3)%!<$8*$.)*()%!9%.)3')(%!$!3)!<$8*$.)*()!@)8(,-)1!3$!<$0'*)-G)!A=B1(8)K!

97B,*)!)! 8)7(-^)3)!$7!3(*$GH,!)!'7!).$-3(7$-.,!3$!7$1^,*!&')1(3)3$!$!&'$! *$%#$(.$!,%!
3(*$(.,%!3)!#,#'1)GH,!5UW]!Zf!.$-^)!%$!(-(8()3,!#$1,!7$-,%!$7!)10'7)%!1,8)1(3)3$%I!,!7$%7,!)(-3)!
-H,!)8,-.$8$'!$7!*$1)GH,!h!#,#'1)GH,!5UW]!3$-.*,!3)%!8,*#,*)Gk$%!#,1(8()(%K!9%.)!#$%&'(%)!7,%.*,'!,!
&')-.,!#,3$!%$*!%,+*(3)!$!%,1(.f*()!)!M(M;-8()!3$!%$*!#,1(8()1!5UW]K!S'(.,%!)3)#.)7!%$'!8,7#,*.)7$-.,!
h!1T0(8)!3,!7)8^(%7,!8,*#,*)/M,I!,'.*,%!)%%'7$7!%')!,*($-.)GH,!%$R')1K!A,*J7I!.,3,%!$1$%!3$%.)8)7!
,!&')-.,!%')!8,-3(GH,!J! (-M()B(1(2)3)!3$-.*,!3)%!8,*#,*)Gk$%I!,!&'$!.,*-)!$M(3$-.$!%$'!%,+*(7$-.,!
-,!)7B($-.$!3$!.*)B)1^,K!:f*(,%!3$1$%!*$%%)1.)*)7I!#,*J7I!&'$!%H,!$1,0()3,%!#$1)!#,#'1)GH,!#,*!%')%!
)/.'3$%!7)(%!$3'8)3)%!$!8,7#*$$-%(M)%K!

D!7$%7,!+,(!$-8,-.*)3,!#,*!S_$*%!$.!)1K![lvvb\!-'7)!#$%&'(%)!8,7!#,1(8()(%!^,7,%%$R')(%K!
D%!)'.,*$%!8,-81'O*)7!&'$!$1$%!.;7!'7)!+,*7)!7'(.,!7)(%!%$-%OM$1!3$!).')*!8,7!,!#=B1(8,I!,!&'$!
-H,!,%!(7#$3$!3$!%,+*$*!#*$8,-8$(.,%!#,*!#)*.$!3,%!#)*$%!$!3)!#,#'1)GH,!$7!0$*)1K!"%%(7I!$-.$-3$6
%$!&'$I!%$!,%!T*0H,%!3$!<$0'*)-G)!A=B1(8)!%$!7,M(7$-.)7!#)*)!&')1(n8)*!%')!)GH,!$7!*$%#$(.,!h!
#,#'1)GH,!5UW]I!3$M$!.)7BJ7!#$-%)*!$7!%$'!#*T#*(,!#=B1(8,!&'$!%$!,*($-.)!#)*)!$%%$!%$07$-.,K!

N$-.*$!)%! (-(8()/M)%!&'$!3$M$*()7!%$*! (7#1$7$-.)3)%!#$1,%!T*0H,%!3$!<$0'*)-G)!A=B1(8)!
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#)*)!$-+*$-.)7$-.,!3)!^,7,+,B()!$!#)*)!#*,7,GH,!3$!'7!).$-3(7$-.,!3$!&')1(3)3$!h!#,#'1)GH,!
5UW]I!)%!8)#)8(.)Gk$%!+,*)7!)%!7)(%!1$7B*)3)%!#$1,%!$-.*$M(%.)3,%I!.)-.,%!#$1,%!)0$-.$%!8,7,!#$1,%!
0*'#,%!$!(-3(MO3',%!5UW]K!d')-.,!),!#*,8$%%,!+,*7)/M,I!,%!)0$-.$%!7$-8(,-)7!)!-$8$%%(3)3$!3$!
7$1^,*()%! .)-.,!&')-.,!h! +,*7)!$!&')-.,!),%! 8,-.$=3,%!3,!$-%(-,!,+$*$8(3,!#)*)! 1(3)*$7!8,7!
)! #,#'1)GH,! 5UW]K!Lf!7'(.,! &'$! %$! )M)-G)*! #)*)! &'$! $%%)%! (-%/.'(Gk$%! 8,-&'(%.$7!'7!#)3*H,!
)3$&')3,!3$!).')GH,K!

"!&')1(n8)GH,!3)!#,1O8()I!#,*.)-.,I!3$#$-3$!3$!'7)!7'3)-G)!8'1.'*)1I!#)*)!)!&')1!'7!#*,8$%%,!
3$! %$-%(B(1(2)GH,! $! $3'8)GH,! J! 3$! $R.*$7)! (7#,*.i-8()K! A).1)q)%! [lvjm\! *$%%)1.)! )! (7#,*.i-8()! 3,!
(-M$%/7$-.,! $7!7'3)-G)%! 3$! #$*8$#GH,I! M)1,*$%! $! 8*$-G)%! *$1(0(,%)%! *$1)8(,-)3)%! h! %$R')1(3)3$K!
A(-8![lvjj\!)8*$%8$-.)!&'$!)%!8)#)8(.)Gk$%!3,%!#,1(8()(%!-H,!3$M$7!%$0'(*!'7)!1T0(8)!#*,.,8,1)*I!7)%!
%$*$7!B)%$)3)%!-,%! +'-3)7$-.,%!3,%!3(*$(.,%!^'7)-,%!&'$!8,-+$*$7!8(3)3)-()K!"%!7$1^,*()%!%H,!
-$8$%%f*()%!.)-.,!&')-.,!h!+,*7)!8,7,!&')-.,!),%!8,-.$=3,%!3,!$-%(-,!&'$!,+$*$8$7K!D%!)0$-.$%I!
+)1)*)7!81)*)7$-.$!&'$!#*$+$*$7!)'1)%!&'$!%$!)#,($7!-,!+,*7).,!3$!$%.'3,%!3$!8)%,!,'!$7!3(%8'%%H,!
3$!#*,B1$7)%!&'$!,%!1$M$7!)!*$�$/*!%,B*$!%(.')Gk$%!8,-8*$.)%I!$7!1'0)*!3$!#*$1$Gk$%!.*)3(8(,-)(%K 

@$%.$! $%.'3,! +,(! 8,-%.).)3)! '7)! *$.T*(8)! 8,7'7!)! .,3,%! ,%! )0$-.$%! 3$! %$0'*)-G)P! &'$! ,%!
^,7,%%$R')(%!-H,!3$M$*()7!%$*! .*).)3,%!3$! +,*7)!3(+$*$-8()3)I!7)%!8,7,!8(3)3H,%!&'$!7$*$8$7!
*$%#$(.,I!8,7,!,'.*,!&')1&'$*K!9%%)!*$.T*(8)I!#,*J7I!-H,!8,-3(2!8,7!)!*$)1(3)3$![A`"ND!et al.IlvjmX!
5xCD@<!et al.I!lvvc\I!#,(%!,!#*$8,-8$(.,!̂ ,7,+TB(8,!$%.f!)**)(0)3,!-)%!(-%/.'(Gk$%!3$!%$0'*)-G)!#=B1(8)!
$!-)!7)-$(*)!8,7!&'$!%$'%!)0$-.$%!%H,!+,*7)3,%K!9%%$!3(%8'*%,!J!7'(.,!8,7'7!+*$-.$!h%!Mf*()%!#,1O/8)%!
)n*7)/M)%I!%'%8(.)-3,!,#(-(k$%!B)%.)-.$!3(M$*0$-.$%!%,B*$!(0')13)3$!$!Z'%/G)K!>f!"*(%.T.$1$%!3(2()!&'$!
Z'%/G)!J!.*).)*!,%!3(+$*$-.$%!8,7,!3(+$*$-.$%I!#,(%!%T!)%%(7!$1$%!8,-%$0'$7!)18)-G)*!)%!#*$**,0)/M)%!3$!
%$'%!3(*$(.,%K!@,!8)%,!3)%!*$1)Gk$%!$-.*$!,%!#,1(8()(%!$!)!#,#'1)GH,!5UW]I!J!7$*(3()-)7$-.$!81)*,!&'$I!
#$1,!+).,!3$!)!^,7,%%$R')1(3)3$!%$!8,-%/.'(*!$7!.$7)!.)B'I!+,8,!3$!#*$8,-8$(.,%!$!3(%8*(7(-)Gk$%I!
.,*-)6%$!-$8$%%f*()!'7)!3(%/-GH,I!,'!7$1^,*I!'7!+,8,!%,B*$!,!.$7)!$!%,B*$!$%%)%!#$%%,)%K

y!81)*,!&'$!,! (3$)1!3$!.,3)!#,1O/8)!#=B1(8)I! (-81'%(M$!)!3$!%$0'*)-G)!#=B1(8)I!J!&'$!-H,!^)Z)!
-$-^'7)!r3(%8*(7(-)GH,!h%!)M$%%)%s!$7!*$1)GH,!)!&')1&'$*!0*'#,!$I!-,!8)%,I!h!#,#'1)GH,!5UW]K!S)%!
$%%)!#*$.$-%)! (0')13)3$!3$M$!%$*!,! *$%'1.)3,!3$!'7! (7#,*.)-.$!#*,8$%%,!8(M(1(2).T*(,I!,!&'$I!#$1,%!
3)3,%!3)!#$%&'(%)I!$%.f!)#$-)%!(-8(#($-.$K!y!81)*,!&'$!$%%)!-H,!J!'7)!7$.)!(7#,%%OM$1K!x,'-01,M$!et al. 

[lvvl\!Zf!$7!lvvl!*$%%)1.)M)7!)M)-G,%!-)!+,*7)!8,7,!,%!#,1(8()(%!3$!5,-3*$%!.*).)M)7!)%!3$-=-8()%!
3$!M(,1;-8()!$-.*$!8)%)(%!^$.$*,!$!^,7,%%$R')(%K!97!%')%!#$%&'(%)%I!$%%$%!)'.,*$%!$-8,-.*)*)7!'7!
.*).)7$-.,!*$%#$(.,%,!(0')1!#)*)!)7B,%!,%!0*'#,%K!!9!$7!lvjvI!'7!$%.'3,!3$!N'--![lvjv\!8,-n*7,'!,!
3$!x,'-01,M$!et al. [lvvl\!7,%.*)-3,!&'$!-)!)-f1(%$!3,!).$-3(7$-.,!3,!#,1(8()1!(-01;%!h!#,#'1)GH,!$7!
0$*)1!$!),!0*'#,!5UW]!-H,!+,(!$-8,-.*)3)!3(+$*$-8()GH,!3(%8*(7(-).T*()!#,*!,*($-.)GH,!%$R')1K!

97!%O-.$%$I!.)-.,!)!#$%&'(%)!8,7,!)!B(B1(,0*)n)!&'$!7,%.*)!,!$%.)3,!3,!8,-^$8(7$-.,!-,!W*)%(1!
$!-,!7'-3,!%,B*$!,!)%%'-.,!$7!#)'.)!$M(3$-8()7!&'$!$%%$!J!'7!.$7)!#*,B1$7f/8,I!$7B,*)!8,7!
7'(.,%!)M)-G,%!-,!8)7#,!%,8()1!$!3,%!3(*$(.,%!8(M(%K!D%!#,-.,%!7)(%!*$8,**$-.$%!-$%.$!$!-,%!,'.*,%!
$%.'3,%!%H,P![j\!)!#$*%(%.;-8()!3)!8'1.'*)!^,7,+TB(8)!3$!3(%8*(7(-)GH,I!#*$8,-8$(.,!$!^'7(1^)GH,!3)%!
#$%%,)%!#,*!8)'%)!3$!%')!,*($-.)GH,!%$R')1X![l\!)!+)1.)!3$!3)3,%!8,-%(%.$-.$%!%,B*$!$%.)!#,#'1)GH,X![m\!
,!8*$%8(7$-.,!3)!8,-%8(;-8()!3$!(0')13)3$!3$!3(*$(.,%!#,*!#)*.$!3,%!(-3(MO3',%!5UW]!$!#$1)%!#$%%,)%I!
.)-0(3,%!#$1,%!%$'%!7,M(7$-.,%!$!0*'#,%!3$!(-.$*$%%$!$!#$1)!%,8($3)3$!8(M(1!,*0)-(2)3)I!&'$!#*$%%(,-)7!
#,*!7'3)-G)%!-)!1$0(%1)GH,!$!#,*!#*,#,%.)%!$!#1)-,%!3$!)GH,!8,-%(%.$-.$%X![b\!)%!.*)-%+,*7)Gk$%!3$-.*,!
3)%!+,*G)%!3$!%$0'*)-G)!.)7BJ7!)/-0(3)%!#$1,%!7,M(7$-.,%!3$!#*$%%H,!#,*!3(*$(.,%I!7)%!.)7BJ7I!)%!
*$%(%.;-8()%!&'$!)%!7)-.;7!8,7,!'7)!3)%!7)(%!8,-%$*M)3,*)%!(-%/.'(Gk$%!%,8()(%X![c\!)!3(%.*(B'(GH,!
3$%(0')1!3)%!.*)-%+,*7)Gk$%!)!+)M,*!3)!#,#'1)GH,!5UW]!-,!7'-3,I!3$-.*,!3,%!#)O%$%!$!-)%!1,8)1(3)3$%!
$7!&'$!*$%(3$7X![t\!7$%7,!8,7!.,3,%!,%!#*,B1$7)%!3$!8,-%$*M)3,*(%7,I!)%!M)-0')*3)%!3$!7'3)-G)!
%$!$-8,-.*)7!-)!%,8($3)3$!,8(3$-.)1K
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5 RECOMENDAÇÕES PARA QUALIFICAR A ATUAÇÃO DA 
SEGURANÇA PÚBLICA JUNTO À POPULAÇÃO LGBT 

������� ��	�2������� �� ��	�2������ �������� ���� �
������� �
�2�� 	���� �� �� ��� �������

,8,**(3,%!-)%!4,-+$*;-8()%!@)8(,-)(%!3$!A,1O/8)%!A=B1(8)%!$!N(*$(.,%!L'7)-,%!3$!5UW]!3,%!)-,%!3$!lvvw!
$!lvjjK!91)!)B*$!'7)!*$�$RH,I!$7!#*,+'-3(3)3$I!%,B*$!)%!)Gk$%!-$8$%%f*()%!#)*)!,!)#*(7,*)7$-.,!3)!
).')GH,!3,%!T*0H,%!3$!%$0'*)-G)!#=B1(8)!Z'-.,!h!#,#'1)GH,!5UW]K!

"!%$0'(*I!)#*$%$-.)6%$!'7)!%O-.$%$!*$�$R(M)!3)%!*$8,7$-3)Gk$%!$1)B,*)3)%!)!#)*/*!3,%!3$#,(7$-.,%!
3,%!#,1(8()(%!$!0')*3)%!7'-(8(#)(%!$!3)!#,#'1)GH,!5UW]K!

• Criar normas e protocolos operacionais de âmbito nacional!&'$!,*($-.$7!)!).')GH,!3,!
#,1(8()1!$!3,%!T*0H,%!3$!%$0'*)-G)!#=B1(8)!-,!&'$!.)-0$!h!0)*)-/)!3,%!3(*$(.,%!3)!#,#'1)GH,!
5UW]K!y!+,*.$7$-.$!*$8,7$-3)3)!)!$1)B,*)GH,!3$!A,*.)*()%!$!N,8'7$-.,%!C-%.*'8(,-)(%!
$%#$8On8,%I!&'$!#)3*,-(2$7!)!).')GH,!3,%!#,1(8()(%I!%,B*$.'3,I!#)*)!)!)B,*3)0$7!3$!*')!
$!#)*)!,!).$-3(7$-.,!3,%!8)%,%!-)%!3$1$0)8()%K!

• +,$-./01!$2 !2 3)456'!2 789:! -,%! #*,8$%%,%! 3$! +,*7)GH,! (-(8()1! 3,%! )0$-.$%! *$8J76
(-0*$%%)3,%I!3(%8'/-3,6)!3$!+,*7)!3$.)1^)3)!$!+,8)3)!$!-H,!)#$-)%!8,7,!#)*.$!3$!'7!
8,-.$=3,!7)(%!)7#1,!3$!3(*$(.,%!^'7)-,%K

• ;/!"<='!$2,)$<-1<'!4)03)2-%2,-"<'<!<%2)2>/!$1!%! Zf! (-%$*(3,%!-)%!8,*#,*)Gk$%!#,*!7$(,!
3$!8)#)8(.)Gk$%I!8'*%,%!3$!8'*.)!3'*)GH,!$!#)1$%.*)%I!8*()-3,!$%.*).J0()%!&'$!0)*)-.)7!
)!%')!)7#1)!)3$%H,K!y!-$8$%%f*(,!#)3*,-(2)*!-)8(,-)17$-.$!)%!,*($-.)Gk$%!#)*)!).')GH,!
+*$-.$!h%!3$7)-3)%!$!),%!3(*$(.,%!3)!#,#'1)GH,!5UW]I!3$-.*,!3$!'7)!n1,%,n)!3$!*$%#$(.,!
h!3(M$*%(3)3$!$!M(%)-3,!h!(-81'%H,K

• +?-$1!$2-2'-0()'<4)03-23)@$<'-2)24)3-1-"@><'-2%-?$)2>A0)$-2)21<#)$%<1!1)2%)B/!"I!#,*!
7$(,!3$!7$.,3,1,0()%!#)*/8(#)/M)%!$!M(M$-8()(%I!8,7,!$%.'3,%!3$!8)%,%I!'%,!3$!3(+$*$-.$%!
7O3()%I!7$(,%!(-.$*)/M,%!$!3(%8'%%k$%!$7!0*'#,K

• +'-"()$2 )2 '-4,$))01)$2 !2 $)!"<1!1)2 1-%2 ,-"<'<!<%2 )2 >/!$1!%! &'$! .*)2$7! -)! +,*7)GH,!
M)1,*$%! .*)3(8(,-)(%! $! *$1(0(,%,%I! .,7)-3,! $%%$! 3)3,! 8,7,! #,-.,! 3$! #)*/3)! #)*)! '7!
3(f1,0,!.*)-%+,*7)3,*!$7!*$1)GH,!h%!M(M;-8()%!7)8^(%.)%!$!.*)3(8(,-)(%K!

• C!$2!3)0DE-2)%,)'<!"2!-%2!>)03)%2$)%,-0%5#)<%2,)"-%2!3)01<4)03-%2!-2,F?"<'-!3'*)-.$!
,%! #1)-.k$%! -)%! 3$1$0)8()%! $! .)7BJ7!3,! #,1(8()1! $! 3,! 0')*3)! &'$! $%.H,! -)! *')K! A$1)%!
%(.')Gk$%!3$!8,-.).,!3(*$.,!8,7!,!#=B1(8,I!$%%$%!)0$-.$%!#*$8(%)7!.$*!'7)!8,7#*$$-%H,!
7)(%!)#*,+'-3)3)!3)%!&'$%.k$%!3$!%$R')1(3)3$!$!3)!%(.')GH,!3)!#,#'1)GH,!5UW]!$I!),!
7$%7,!.$7#,I!%$*$7!(-%.*'7$-.)1(2)3,%!&')-.,!h%!+,*7)%!3$!)B,*3)0$7I!3$!*$0(%.*,!3)%!
,8,**;-8()%I!3$!$%81)*$8(7$-.,!3,%!8)%,%!$!3$!%$'!3$M(3,!$-8)7(-^)7$-.,!#*,8$%%')1K!
`$8,7$-3)6%$!$%#$8()1!).$-GH,!h!,*($-.)GH,!3,%!$%8*(MH$%!#)*)!&'$!*$%#$(.$7!)%!-)**)/M)%!
3)%!MO/7)%![3)!+,*7)!8,7,!+,*)7!8,-.)3)%\!-,!*$0(%.*,!3$!,8,**;-8()K!

• :$!?!"(!$20!2.-$4!DE-21-%2!>)03)%21)2%)>/$!0D!2,F?"<'!I!)%!#)*/8'1)*(3)3$%!3,!).$-3(7$-.,!
),%!.*)-%$R')(%!$!.*)M$%/%K!4^)7)6%$!).$-GH,I!%,B*$.'3,I!#)*)!,!*$%#$(.,!),!'%,!3,!-,7$!
%,8()1!-)%!)B,*3)0$-%!3$!*')!$!-,%!).$-3(7$-.,%!-)%!3$1$0)8()%K!`$8,7$-3)6%$!.)7BJ7!
,*($-.)*!,%!#,1(8()(%!#)*)!&'$!*$%#$(.$7!)%!8)*)8.$*O%/8)%!{%(8)%!$!)!+,*7)!3$!)#*$%$-.)GH,!
$%.J/8)!3)%!7'1^$*$%!.*)-%$R')(%!$!3)%!.*)M$%/%I!8,7,I!#,*!$R$7#1,I!-H,!8,*.)*!,!8)B$1,!
3$1)%!-)%!3$1$0)8()%!$!-)%!'-(3)3$%!3,!%(%.$7)!#$-(.$-8(f*(,K



a`

•  !1$-0<G!$20!'<-0!"4)03)2/424-1)"-21)2$)><%3$-%21)2-'-$$A0'<!2,-"<'<!"I!#,%%(B(1(.)-3,!
&'$!)!^,7,+,B()I!)!.*)-%+,B()!$!)!1$%B,+,B()!.$-^)7!M(%(B(1(3)3$!8,7,!7,/M,!#*$%'7(3,!
3)!M(,1;-8()I!)!$R$7#1,!3,!&'$!^,Z$!Zf!,8,**$!-,!$%.)3,!3,!`(,!3$!>)-$(*,I!,-3$!^f!'7!
$%#)G,!#)*)!(%%,!-,!#*T#*(,!B,1$/7!3$!,8,**;-8()K!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

• 8)$!$2)%3!H%6'!%2-='<!<%2)42I4?<3-20!'<-0!"!&'$!)#*$%$-.$7!'7!7)#$)7$-.,!$!'7!
0$,**$+$*$-8()7$-.,!3)%!3$-=-8()%!$!3)%!,8,**;-8()%!3$!8*(7$%!$-M,1M$-3,!#$%%,)%!5UW]K!
9%%)! )GH,! #,%%(B(1(.)*()!7,-(.,*)*! )! M(,1;-8()! $! ,%! 8*(7$%! &'$! )/-0$7!$%%)! #,#'1)GH,!
-,%! 3(+$*$-.$%! .$**(.T*(,%! $! %'B%(3()*! )! +,*7'1)GH,! 3$! $%.*).J0()%! $+$/M)%! #)*)! %$'!
$-+*$-.)7$-.,K

• J)"(-$!$2-2!,!$!3-2!14<0<%3$!6#-2)23K'0<'-!&'$!).$-3$!)!#,#'1)GH,!5UW]I!3$%3$!)!,*(0$7!
3)%!(-+,*7)Gk$%!%,B*$!)0*$%%k$%I!M(,1;-8()%!$!7,*.$%!).J!,!#*,8$%%,!Z'3(8(f*(,K!9%%)!)GH,!
%T!%$*f!#,%%OM$1!%$!̂ ,'M$*!'7!�'R,!#)3*,-(2)3,!.$8-(8)7$-.$!$!(-M$%/7$-.,!-)!+,*7)GH,!
3$!&'$7!).$-3$!)%!#$%%,)%!3$%%$!0*'#,!%,8()1K

•  $-4-#)$2!2!,$-B<4!DE-21-%2,-"<'<!<%2'-42-%24-#<4)03-%2789:!-,!%$-/3,!3$!8,-%.*'(*!
8,-Z'-.)7$-.$!B,)%!#*f/8)%!$7!%$0'*)-G)!#=B1(8)K!V7)! (-(8()/M)!$n8)2!J!$%.)B$1$8$*!
#)*8$*()%!#)*)!$1)B,*)GH,!$!$R$8'GH,!3)%!8)#)8(.)Gk$%!3,%!#,1(8()(%I!&'$%.H,!+,*.$7$-.$!
*$8,7$-3)3)!#$1)!1(.$*).'*)!$%#$8()1(2)3)!$!#,*!$R#$*(;-8()%!)&'(!-)**)3)%K!

• L%3!?)")')$2 ,!$')$<!%2 '-42-/3$-%2 %)$#<D-%2 )2 M)'$)3!$<!%! #)*)! $1)B,*)GH,! $! $R$8'GH,! 3$!
#,1O/8)%!#=B1(8)%!M,1.)3)%!h%!#$%%,)%!5UW]I!3$n-(-3,!7)(%!#*$8(%)7$-.$I!,!#)#$1!3)!#,1O8()!$!
3,%!,'.*,%!%$.,*$%K!<$*()!$7B1$7f/8)!)!#)*/8(#)GH,!$!,!#*,.)0,-(%7,!3,!%$.,*!3$!%$0'*)-G)!
#=B1(8)!-)!3(M'10)GH,!#)*)!)!%,8($3)3$I!3,%!3(*$(.,%!3)!#,#'1)GH,!5UW]!$!3)%! +,*7)%!3$!
$-+*$-.)7$-.,!3)!^,7,+,B()K

• N0')06#!$O2P/!01-2'!?Q#)"O2!2!,"<'!DE-21)2,)0!%2!"3)$0!6#!%!),%!)0*$%%,*$%!3$!(-3(MO3',%!
5UW]I!#,*!7,/M,%!3$!^,7,+,B()K!D!8'7#*(7$-.,!3$%.$!/#,!3$!#'-(GH,!3$7)-3)*()!)!
8*()GH,!3$!$%.*).J0()%!#$3)0T0(8)%!&'$!#'3$%%$7!+)M,*$8$*!7'3)-G)%!3$!M)1,*$%!3$!&'$7!
$%.f!8'7#*(-3,!)!#$-)!#)*)!%$!$M(.)*!)!*$(-8(3;-8()K

• N0')06#!$2 !2 1<#/">!DE-2 1-%2 %)$#<D-%2 )%,)'<!"<G!1-%I! 3,%! 8$-.*,%! 3$! *$+$*;-8()! $! 3,%!
7,M(7$-.,%! %,8()(%! 5UW]I! M(%.,! &'$! ,! %$.,*! 3$! %$0'*)-G)! #=B1(8)! #,3$! %$*! #)*)! $1$%! '7!
(7#,*.)-.$!$!&')1(n8)3,!(-.$*1,8'.,*!Z'-.,!h!#,#'1)GH,K

• R$<!$2'-4<3A%!3$-.*,!3)%!8,*#,*)Gk$%!3$!%$0'*)-G)!#=B1(8)!&'$!).'$7!-)!8,-%.*'GH,!$!
$R$8'GH,!3$!$%.*).J0()%!3$!#*$M$-GH,!h!3(%8*(7(-)GH,!3,!#,1(8()1!,'!0')*3)!5UW]K

• Ofertar atenção à saúde mental aos policiais LGBT!$!)!%')!+)7O1()I!-,!i7B(.,!3)%!(-%/.'(Gk$%!
3$!%$0'*)-G)!#=B1(8)I!)*/8'1)-3,!#)*8$*()%!(-.*)!$!(-.$*%$.,*()(%!#)*)!0)*)-/*!%$'%!3(*$(.,%K

• C<#/">!$2 ?-!%2 ,$56'!%2 1)2 %)>/$!0D!2 ,F?"<'!! -,! ).$-3(7$-.,! h! #,#'1)GH,! 5UW]P! 3$!
-,/n8)Gk$%!3$!)0*$%%k$%!,'!8*(7$%!#*$%'7(3,%!#,*!*)2k$%!̂ ,7,+TB(8)%X!3$!#*,8$3(7$-.,%!
,#$*)8(,-)(%!)3$&')3,%X!3$!7$.,3,1,0()%!3$!8)#)8(.)GH,X!$!3$!7).$*()(%!(-%.*'8(,-)(%!&'$!
*$%#$(.$7!,%!3(*$(.,%!$!#*,7,M)7!)%!B,)%!*$1)Gk$%!8,7!,%!)0$-.$%!3$!%$0'*)-G)K
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W"e9`I!5K"KX!A9"`49x!<KSKX!N"WW<I!>KSK!]$%.,%.$*,-$I!)18,^,1!)-3!8(M(1!)-3!*,'0^!8,-�(8.!*$%,1'/,-!
%.*).$0($%!(-!1$%B()-!8,'#1$%K!Journal of HomosexualityI!lvvlXbl[b\Puu6wwK

W`"<C5K!9$!%<"2%)42(-4-.-?<!*2 $->$!4!21)2R-4?!3)2W2X<-"A0'<!2)2W2C<%'$<4<0!DE-2'-03$!2789:2)21)2

Promoção da Cidadania HomossexualK!S<?<NLI!lvvbK!

W`"<C5K!<$8*$.)*()!3$!N(*$(.,%!L'7)-,%K!T)"!3@$<-2%-?$)2#<-"A0'<!2(-4-.@?<'!20-29$!%<"*2!0-21)2YZ[[K!
A*(%8(1)!A(-.,!4)1)+I!U'%.)M,!4)*M)1^,!W$*-)*3$%!$!U)B*($1!3,%!<)-.,%!̀ ,8^)![,*0\K!W*)%O1()I!NFP!<$8*$.)*()!
3$!N(*$(.,%!L'7)-,%I!lvjlK!

W`"<C5K!<$8*$.)*()!3$!N(*$(.,%!L'7)-,%K!T)"!3@$<-2%-?$)2#<-"A0'<!2(-4-.@?<'!20-29$!%<"*2!0-21)2YZ[YK!
W*)%O1()I!NFP!<$8*$.)*()!3$!N(*$(.,%!L'7)-,%I!lvjmK!

W`"<C5K!SC@C<]y`CD!ND!A5"@9>"S9@]DI!D`�"S9@]D!9!U9<]~DK!A,*.)*()!3$!jw!3$!7)(,!3$!lvjvK!
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A`"NDI!SK"KSK![8,,*3$-)3,*\K!T)"!3@$<-21!2,)%P/<%!2dM)>/$!0D!2 F?"<'!2)2 -,/"!DE-2789:o!3,!93(.)1!
rA$-%)-3,!<$0'*)-G)!A=B1(8)I!l�K!$3(GH,sK!<9@"<A?A@VN?@VL6VFSUK!W$1,!L,*(2,-.$I!lvjmI!jll##K

`"SD<I!<KX!4"``"`"I!<K"K!4,-%/.'(GH,!3)!#*,B1$7f/8)!3)!M(,1;-8()!8,-.*)!̂ ,7,%%$R')(%P!)!)*/8'1)GH,!
$-.*$!)/M(%7,!$!)8)3$7()!-)!$1)B,*)GH,!3$!#,1O/8)%!#=B1(8)%K! (S%<%I!lvvtX!jt[l\Pjwc6lvcK

`CAD55I!5K>K!D!)7,*!$7!.$7#,%!3$!8T1$*)P!3(*$(.,%!5UW]!-)!4,1�7B()K!M/$*2T)#<%3!2 N03)$0!'<-0!"21)2
Direitos HumanosI!lvv X!t[jj\Puw6 uK

<"F`D@D:"I!<K!:()2$)#<#!"2-.2!06&(-4-%)B/!"2")><%"!6-02<02V<>)$<!2!012p>!01!K!A^N!N$0*$$I!̀ ,%q(13$!
V-(M$*%(._I!lvjbK!

<"SV95<I! FKX! :9`S"I! `KeKX!U9D`U9I! 4KeK! ! </07)I! 3(%8*(7(-)/,-! )-3! M(,1$-8$! )7,-0%.! +$7)1$! %$R!
E,*q$*%!)-3!7$-!!E^,!^)M$!%$R!E(.^!7$-!(-!"-3^*)!A*)3$%^I! C-3()K! !8)01)$2!012e)!"3(I!lvvtK!e(.!
`,_)1!]*,#(8)1!C-%/.'.$I!#K! c6jv K

<9SVUDS"I!AKX!W9x`9`I4KX!W"`"5I!<K!"%%$%%(-0!.^$!$p$8.%!,+!)-/6^,7,%$R')1(._!1$0(%1)/,-!(-!V0)-3)!
,-!LC:!#*$M$-/,-I!.*$).7$-.!)-3!8)*$!%$*M(8$%K!M!(!$!2U-/$0!"I!lvjlX! [m\Pjum6jutK!!

<e5"@<exI!NK"K!@,.!_,'*!+).^$*�%!A,1(8$!N$#)*.7$-.P!7)q(-0!%$-%$!,+!.^$!-$E!3$7,0*)#^(8%!,+!1)E!
$-+,*8$7$-.K!U-/$0!"2-.2R$<4<0!"27!a2g2'$<4<0-"->SI!lvvtX! t[m\Pjlv 6jllvK!!

<C5:"I!`K"KNK! -"<')2!012(-4-%)B/!"%2<02'"!%%K!!"8$%%)3,!$7!jc6 6lvjbK!N(%#,-OM$1!$7P!^g#P??EEEK
(%)6%,8(,1,0_K,*0?8,-0*$%%lvjv?)B%.*)8.%�%'B7(%%(,-K^.7!
<CW"5C<I!SKNK!L,7,+,B()I!:(8^_!F*)-8$!)-3!.^$!*(7$!,+!^,7,%$R')1(._K!GLQI!lvvlK!w[m\Pmvj6mvwK

<e5"@<exI!NK"K!@,.! _,'*! +).^$*�%! #,1(8$! 3$#)*.7$-.P!7)q$! %$-%$!,+! .^$! -$E!3$7,0*)#^(8%! ,+! 1)E!
$-+,*8$7$-.K!U-/$0!"2-.2R$<4<0!"27!a2g2R$<4<0-"->SI!lvvtK! t[m\Pjlv 6jllvK



£¦

<DVa"! >V@CD`I!AKFKSK! !l2%<"A0'<-2)2-2 %)>$)1-21-2 '!?)D!21)2 '/<!*2/42)%3/1-2 %-?$)2!2 %<3/!DE-21)2

#<-"A0'<!2 #<#<1!2 ,)"-%2 >!S%2 0-2 X!")2 1-2 T<-2 8/!$<?!%K! N(%%$*.)GH,! 3$!S$%.*)3,! $7! <$*M(G,! <,8()1K!
V-(M$*%(3)3$!F$3$*)1!3$!A$*-)7B'8,I!lvjjK!

<A9aC"59I!WKX! `C@UI!4K! ! C-/7).$! M(,1$-8$! )7,-0! 1$%B()-! 8,'#1$%P! $7$*0(-0!3).)! )-3! 8*(/8)1! -$$3%K!
U-/$0!"2-.2n)4<0<%32n!4<"S2:()$!,<)I!lvvtK!jw[j6l\P!wc6 tK
<]"@59xI! 9K! ;/))$2 $)4!<0%*2 <0%/$>)032 .))"<0>2 !012 3()2 !)%3()6'%2 -.2 #<-")0')K! A^N! N(%%$*.)/,-K!
V-(M$*%(._!,+!4)1(+,*-()I!lvjbK!

<]D]a9`I! `K5K! :(,1$-8$! )0)(-%.! .*)-%0$-3$*! #$,#1$K! "! *$M($E! ,+!V-(.$3! <.).$%! 3).)K!Agression and 
X<-")0329)(!#<-$I!lvv X!jb[m\Pjuv6ju K

<]DV]I! @KSK! T)#-"/6-0!$S2 1)%<$)%*2 %)B/!"<3S2 !012 "!3)&%-'<!"<%42 <02 R/?!K! A^N! 3$0*$$I! L)*M)*3!
V-(M$*%(._I!lvvwI!lct!#K

]9<]"I! `K>KX! <4C"44"I5KSKX!Q"@UI! 5KX! L9@N`Ce4<I!SK5X! UD5NW5VSI! AKX! W`"NFD`NI! >KX! WD@U"`I! WK!!
9p$8.%! ,+! M(,1$-8$! ,-! .*)-%0$-3$*! #$,#1$K!  $-.)%%<-0!"2  %S'(-"->S2 T)%)!$'(2 !012  $!'6')I! lvjlX!
bm[c\Pbcl6bc K

]V`@9`I!aK<KAK!+2%3/1S2-.2$)"!6-0%(<,2!?/%)2,!q)$0%2!4-0>2")%?<!0%2a(-2!?/%)2%/?%3!0')%K!S<Q!
N$0*$$K!".1)-.)!V-(M$*%(._!4$-.$*I!lvv K!

:"`U"<I! <K9K! N(%8*(7(-)8(T-! $%.).)1! 3$! 1)! #,B1)8(T-! 5UW]P! 8)%,%! 3$! .*)-%0*$%(,-$%! )! 1,%! 3$*$8^,%!
^'7)-,%!$-!5)/-,)7$*(8)K!Sociedad y EconomíaI!lvjmK!lcPjwm6lvbK!

:9`"I!AX!F`"@4C<4D!"X!F`"@4C<4D!CK!D#(-(k$%!$!)/.'3$%!$7!*$1)GH,!h!%$R')1(3)3$P!#$%&'(%)!3$!i7B(.,!
-)8(,-)1I!W*)%(1!lvvcK!T)#<%3!21)2M!F1)2 F?"<'!I!lvvwI!bl![!%'##1Kj\Pcb6tbK!

QC@@9I! @K!+02 !0!"S%<%2 -.2 %3/1)032 3)!'()$2 ,$),!$!6-02 <02 $)"!6-02 3-2 (-4-,(-?<!K!S"! 93'8)/,-!
3$0*$$K!L'7B,1.!<.).$!V-(M$*%(._X!lvvwK

Q"5]9`<I!SK5K! ! N0#<%<?")2!012)#)$S2 3/$02!02)B!4<0!6-02-.2 ")%?<!02 <064!3)2,!$30)$2#<-")0')K!S%K!
N$0*$$!(-!V-(M$*%(._!,+!S(--$%,g)I!lvv K!

Q"L"WI"K!L,7,#^,B()!)%!)!%.).$!,+!*$)%,-P!.^$!8)%$!,+!#,%.8,1,-()1!]*(-(3)3!)-3!],B)0,K!GLQI!lvjlX!!
jw[b\Pbwj6cvcK

QD5FI!eKWK`KX!4De95xI!4K5K!r],!#*,.$8.!)-3!.,!%$*M$�s!"-!$R#1,*)/,-!,+!#,1(8$!8,-3'8.!(-!*$1)/,-!.,!.^$!
0)_I!1$%B()-I!B(%$R')1!)-3!.*)-%0$-3$*!8,77'-(._K!!Sexuality and CultureI!lvvuX!jj[l\Pj6lmK

xDV@U5D:9I!>K"KX!e9``I!SKUKX!:C]955DI!4K>K!5)E!$-+,*8$7$-.!,o8$*%�!#$*8$#/,-%!,+!%)7$!%$R!3,7$%/8!
M(,1$-8$P!*$)%,-%!+,*!8)'/,'%!,#/7(%7K!Journal of Interpersonal ViolenceI!lvvlI!ju[u\P!utv6uuuK






