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Public health-friendly options for protecting 
pharmaceutical registration data 

Robert Weissman 
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D9E9!F%G!" HI / JB!K =5+)2* ,%2B!; $!. / / #0B!L @C!
M=GN!" O. / . O. #I OJ" P0! 7OQ=)AN!(%RS 45542,)=A9%(* !
K 4R5),4N!???945542,)=A=6,)%29%(*!
K 4R5),4N!???9Q TA,)2=,)%2=AQ%2),%(9%(*!

Abstract:! U%! *=)2! Q=(V4,)2* ! =&&(%>=AB! *424()6! W)(Q5! ,' &)6=AA' ! (4A' ! %2! ,+4!
6A)2)6=A! 5=W4,' ! =23! 4WW)6=6' ! ,45,)2* ! 3=,=! ,+=,! R(=23O2=Q4! &+=(Q=64T,)6=A!
6%Q&=2)45! &(4>)%T5A' ! 5TRQ),,43! XY(4*)5,(=,)%2! 3=,=Z[9! F)* ! D+=(Q=! =23! ,+4!!
L @! *%>4(2Q42,! =(4! &T5+)2* ! 34>4A%&)2* ! 6%T2,()45! ,%! &(%>)34! R(=23O2=Q4!
6%Q&=2)45! ? ),+! =! Q)2)QTQ! %W! W)>4! ' 4=(5! 4G6AT5)>4! ()*+,5! ,%! (4*)5,(=,)%2!!
3=,=9! FT,! (45,()6,)%25! %2! T54! %W! (4*)5,(=,)%2! 3=,=! 34A=' ! ,+4! )2,(%3T6,)%2! %W!!
&()64OA%? 4()2* !*424()6!6%Q&4,),)%29!U+)5!&=&4(!6%25)34(5!&TRA)6O+4=A,+!W()423A' !
=A,4(2=,)>45B!4Q&+=5)5)2* !=!6%5,O5+=()2* !=&&(%=6+B!)2!? +)6+!*424()6!W)(Q5!+=>4!
=2!=R5%AT,4!()*+,!,%!T54!(4*)5,(=,)%2!3=,=B!RT,!QT5,!&=' !=!&(%&%(,)%2=,4!5+=(4!%W!
,+4!6%5,!%W!*424(=,)2* !,+4!3=,=9!

Keywords:! 3=,=! 4G6AT5)>),' \! 3=,=! &(%,46,)%2\!KUE\! U]1D@\!6%Q&TA5%('!
A)6425)2* \!Q)5=&&(%&()=,)%2\!6%5,O5+=()2* \!Q=(V4,)2* !=&&(%>=A!3=,=\!(4*)5,(=,)%2!
3=,=9!

Reference! ,%! ,+)5! &=&4(! 5+%TA3! R4! Q=34! =5!W%AA%?5N!K4)55Q=2B!]9! X.//0[!
D̂TRA)6!+4=A,+OW()423A' !%&,)%25!W%(!&(%,46,)2* !&+=(Q=64T,)6=A!(4*)5,(=,)%2!3=,=_B!

!" #$%&$%!" #' ((' )#*+(%, -. / ' -#0%1 +" +2' 3 ' " #B!` %A9!" B!a %59!" b. B!&&9" " #c" #/ 9!

Biographical notes:! ] %R4(,! K 4)55Q=2! )5! =! ; )(46,%(! =,! 75542,)=A! C6,)%2B!
K=5+)2*,%2!;$9!

!

1 Introduction 

C5!=! 6%23),)%2! %W!54AA)2* ! &+=(Q=64T,)6=A5B!6%T2,()45!(4dT)(4!&+=(Q=64T,)6=A!54AA4(5!,%!
5TRQ),!3=,=!5+%? )2* !,+4!3(T*5!=(4!5=W4!=23!4WW46,)>49!U+)5!3=,=!)5!6%QQ%2A' !(4W4((43!,%!
=5!(4*)5,(=,)%2!3=,=B!%(!Q=(V4,)2* !=&&(%>=A!3=,=9!

e 424(=,)2* !,+4!3=,=B!R=543!%2!=2)Q=A!=23!+TQ=2!,45,)2* !6=2!R4!(4A=,)>4A' !4G&425)>4B!
6%5,)2* !)2!5%Q4!6=545!,425!%W!Q)AA)%25!%W!3%AA=(59!1,!)5!=A5%!=!,)Q4O6%25TQ)2* !&(%64559!

U' &)6=AA' B!? +42!*424()6!6%Q&=2)45!544V!Q=(V4,)2* !=&&(%>=AB!,+4' !3%!2%,!(4&4=,!,+4!
5=W4,'!=23!4WW)6=6'!,45,)2*!,+4! R(=23O2=Q4! 6%Q&=2)45! %()* )2=AA' ! 6%23T6,43! ,%! %R,=)2!
Q=(V4,)2* !=&&(%>=A9!125,4=3B!,+4' !5+%? !,+=,!,+4)(!&(%3T6,!)5!6+4Q)6=AA' !)342,)6=A!,%!,+4!
R(=23O2=Q4B! %()* )2=A! &(%3T6,B! =23! ,+=,! ),! ? %(V5! ,+4! 5=Q4! )2! ,+4! R%3' ! =5! ,+4! %()* )2=A!
&(%3T6,9!U+454!5+%? )2*5!=(4!Q=34!,+(%T*+! R̂)%4dT)>=A4264!,45,)2*_B!? +)6+!)5!QT6+!A455!
4G&425)>4! =23! ,)Q4! 6%25TQ)2* ! ,+=2! ,+4! 5=W4,'! =23!4WW)6=6'!,45,)2*9! ; (T* ! (4*TA=,%(5!
&(%>)34!Q=(V4,)2* !=&&(%>=A!R=543!%2!,+4!5+%? )2* !,+=,!,+4!*424()6!&(%3T6,!)5!45542,)=AA' !
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5)Q)A=(! ,%! =2! %()* )2=A! &(%3T6,! W%(! ? +)6+! 5=W4,'!=23!4WW)6=6'!+=5!R442!45,=RA)5+439!!
U+T5B!=A,+%T*+!*424()6!W)(Q5!Q=' !2%,!T54!,+4!%()* )2=,%(5_!3=,=B!,+4' !4),+4(!(4A' !%2!,+4!
3=,=B!%(!=5V!,+4!*%>4(2Q42,!,%!* (=2,!Q=(V4,)2* !=&&(%>=A!R' !(4A' )2* !%2!=2!=&&(%>=A!%W!=!
R(=23O2=Q4!&(%3T6,!R=543!%2!,+4!%()* )2=A!3=,=9!

12!T5)2* !%(!(4A' )2* !=2!%()* )2=,%(_5!3=,=B!%(!=5V)2* !,+4!*%>4(2Q42,!,%!T54!%(!(4A' !%2!,+4!
3=,=! ,%! *)>4! ,+4Q! Q=(V4,)2* ! =&&(%>=AB! 3%! *424()6! W)(Q5! 2443! ,%! 6%Q&425=,4! ,+4! 3=,=!
*424(=,%(f !@+%TA3!,+4' f !C23B!)W!5%B!+%? f !

U+454!dT45,)%25!=(4!,+4!5TRg46,!%W!,+)5!&=&4(9!
12!&(=6,)64B!,+454!dT45,)%25!=(4!=25?4(43!%2!=!6%T2,(' OR' O6%T2,(' !R=5)5B!=66%(3)2* !!

,%! 4=6+! 2=,)%2_5! %? 2! A=? 5! =23! (4*TA=,)%25B! RT,!?),+)2! ,+4!6%25,(=)2,5!)Q&%543!R'!
)2,4(2=,)%2=A!,(=34!(TA45!=23!)2,4(2=,)%2=A!,(=34!=*(44Q42,59!

] 4* )5,(=,)%2! 3=,=! )5! 2%,! =2! )2>42,)%2B! =23! )5! 2%,! 5TRg46,! ,%! &=,42,! &(%,46,)%2!!
T234(!2=,)%2=A!A=? B!,+4!)2,4(2=,)%2=A!(TA45!45,=RA)5+43!R' !,+4!K %(A3!U(=34!E(*=2)h=,)%2!
XKUE[O=3Q)2)5,4(43! =*(44Q42,! %2! U(=34O(4A=,43! C5&46,5!%W! 12,4AA46,T=A!D(%&4(,'!
XU]1D@[B!%(!%,+4(!)2,4(2=,)%2=A!=*(44Q42,59!

< %? 4>4(B! ,+4! U] 1D@! =*(44Q42,! 3%45! (4dT)(4! 6%T2,()45! ,%! &(%,46,! T̂23)56A%543_!
&+=(Q=64T,)6=A!,45,!3=,=!W(%Q!^T2W=)(!6%QQ4(6)=A!T54_9!

C(,)6A4!#H9#!%W!,+4!U] 1D@!C*(44Q42,!5,)&TA=,45!,+=,N!

i 4QR4(5B! ? +42! (4dT)()2*B! =5! =! 6%23),)%2! %W! =&&(%>)2* ! ,+4! Q=(V4,)2* ! %W!
&+=(Q=64T,)6=A!%(!%W!=*()6TA,T(=A!6+4Q)6=A!&(%3T6,5!? +)6+!T,)A)54!24? !6+4Q)6=A!
42,),)45B! ,+4! 5TRQ)55)%2! %W! T23)56A%543! ,45,! %(! %,+4(! 3=,=B! ,+4! %()* )2=,)%2! %W!
? +)6+! )2>%A>45! =! 6%25)34(=RA4! 4WW%(,B! 5+=AA! &(%,46,! 5T6+! 3=,=! =*=)25,! T2W=)(!
6%QQ4(6)=A! T549! 12! =33),)%2B! i 4QR4(5! 5+=AA! &(%,46,! 5T6+! 3=,=! =*=)25,!
3)56A%5T(4B! 4G64&,! ? +4(4! 246455=(' ! ,%! &(%,46,! ,+4! &TRA)6B! %(!T2A455!5,4&5!=(4!
,=V42!,%!425T(4!,+=,!,+4!3=,=!=(4!&(%,46,43!=*=)25,!T2W=)(!6%QQ4(6)=A!T549!

U+4!Q4=2)2* !%W!,+)5!&(%>)5)%2!)5!5TRg46,!,%!6%25)34(=RA4!34R=,4!=23!6%2,(%>4(5' 9!
U+4(4! )5!=!>4(' !5,(%2*!=(*TQ42,! ,+=,! ,+4!%R56T(4!U] 1D@!A=2*T=*4!5)Q&A' ! (4dT)(45!

6%T2,()45!,%!&(%,46,!5TRQ),,43!,45,!3=,=!=*=)25,!Q)5=&&(%&()=,)%29!
< %? 4>4(B! R(=23O2=Q4! 3(T* ! 6%Q&=2)45B! =5! ? 4AA! =5! 5%Q4! 2=,)%2=A! *%>4(2Q42,5B!

6%2,423! ,+=,! ,+4! U] 1D@! &(%>)5)%25! (4dT)(4! 6%T2,()45! ,%! &(%>)34! ,+4! %()* )2=,%(5! %W! ,+4!!
3=,=!? ),+!4G6AT5)>4!()*+,5! ,%!T54!),!W%(!=2!4G,42343!&4()%3B!T5T=AA' !W)>4! ' 4=(5!%(!Q%(4!
X^3=,=!4G6AT5)>),'_[9!

U+4!3=,=!4G6AT5)>),' !=&&(%=6+!)5!,+4!2%(Q!)2!Q%5,!)23T5,()=A)543!6%T2,()459!U+4!L @B!
:=&=2B!CT5,(=A)=!=23!,+4!6%T2,()45!%W!,+4!7T(%&4=2!L 2)%2!=AA!+=>4!3=,=!4G6AT5)>),' !(TA45!
)2!&A=649!i %5,!2=,)%25!)2!7=5,4(2!7T(%&4!+=>4!3=,=!4G6AT5)>),' !(TA45B!=5!3%!=!2TQR4(!%W!
34>4A%&)2* !6%T2,()45B!)26AT3)2* !45&46)=AA' !,+%54!? +%!+=>4!42,4(43!)2!R)A=,4(=A!%(!(4*)%2=A!
W(44!,(=34!=*(44Q42,5!? ),+!,+4!L @C!X1MDi CB!. / / J[9!

C! 2TQR4(! %W! R)A=,4(=A! =23! (4*)%2=A! W(44! ,(=34! =*(44Q42,5B! )26AT3)2* ! ,+4! L @C!
=*(44Q42,5! ? ),+! ` )4,2=QB! :%(3=2B! @)2*=&%(4B!CT5,(=A)=!=23!,+4!$42,(=A!CQ4()6=2!
6%T2,()45B!6%2,=)2!4G&A)6),!(4dT)(4Q42,5!,+=,!6%T2,()45!&(%>)34!3=,=!4G6AT5)>),' 9!

U+4!(=,)%2=A4!W%(!3=,=!4G6AT5)>),' ! )5! ,+=,!3(T* !34>4A%&Q42,! )5!4G&425)>4!=23!()5V' 9!
; =,=!4G6AT5)>),' B!=66%(3)2* !,%!),5!&(%&%242,5B!)5!246455=(' !R%,+!,%!&(%>)34!=2!)2642,)>4!
W%(!R(=23O2=Q4!6%Q&=2)45!,%!T234(,=V4!] j ; !=23!,%!425T(4!,+=,!,+4'! =(4!2%,!&A=643!=,!
T2W=)(!3)5=3>=2,=*4!=5!=*=)25,!^W(44O()3)2*_!*424()6!W)(Q5!Xe %(A)2B!. / / / B!&9P[9!

; =,=!4G6AT5)>),' !&%545!Q=g%(!R=(()4(5! ,%!*424()6!42,(' 9!12! *424(=AB! )W!*424()6!W)(Q5!!
=(4!2%,!=RA4! ,%! (4A' !%2!%()* )2=,%(5_!3=,=B! ,+4' !? )AA!2%,!42,4(! ,+4!Q=(V4,!T2,)A! ,+4' !=(4!!
=RA4!,%!(4A' !%2!,+4!3=,=9!] 43%)2* ! ,+4!,45,5!6%23T6,43!R' !R(=23O2=Q4!6%Q&=2)45!)5!2%,!
%2A' ! ? =5,4WTAB! ),! )5! W(4dT42,A' ! ,%%! ,)Q4O6%25TQ)2* ! =23! 4G&425)>4! W%(! ,+4! (4A=,)>4A' !!
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A%? O6=&),=A)543! *424()6! )23T5,(' ! ,%!Q=2=*49!U+T5!3=,=!4G6AT5)>),' !6%2W4(5!=2!4WW46,)>4!
Q=(V4,)2* !Q%2%&%A' !W%(!,+4!,4(Q!%W!4G6AT5)>),' !&(%>)3439!

K +4(4!&=,42,!Q%2%&%A)45!4G,423!R4' %23!,+4!&4()%3!%W!3=,=!4G6AT5)>),' !&(%>)343B!3=,=!
4G6AT5)>),' ! Q=' ! +=>4! A),,A4! &(=6,)6=A! 4WW46,9! FT,! W(4dT42,A' ! 3=,=! 4G6AT5)>),' ! ? )AA! R4! %W!
6%254dT42649!

U+4! &(%>)5)%2! %W! 4G6AT5)>4! ()*+,5! ,%! (4*)5,(=,)%2! 3=,=! 6=2! &(%>)34! &=,42,OA)V4!
&(%,46,)%25!)2!6=545!?+4(4!&+=(Q=64T,)6=A5!=(4!2%,!6%>4(43!R' !&=,42,59!@T6+!)25,=2645!
Q=' !%66T(!? +42!=!&+=(Q=64T,)6=A!&(%3T6,!3%45!2%,!Q44,!,+4!5,=23=(35!%W!&=,42,=R)A),'!)2!
=!6%T2,(' B!? +42!,+4!%()* )2=,%(!%W!,+4!&(%3T6,!W=)A43!%(!6+%54!2%,!,%!&=,42,!),!)2!=!6%T2,(' B!
? +42!,+4!&=,42,!,4(Q!+=5!4G&)(43B!%(!? +42!=!6%Q&TA5%(' !A)64264!+=5!R442!)55T439!

U+)5! &=&4(! 6%25)34(5! &TRA)6! +4=A,+OW()423A' ! =A,4(2=,)>45!,%!3=,=!4G6AT5)>),'! W%(!
6%T2,()45!)2!)Q&A4Q42,)2* !U] 1D@!C(,)6A4!#H9#B!=23!Q%(4!*424(=AA'!)2!54,,)2*!&%A)6'!)2!,+4!
=(4=!%W!3=,=!&(%,46,)%29!

U+4!&=&4(!6%25)34(5!W%T(!R(%=3!54,5!%W!%&,)%259!

!" E+" 8%. " %3 ?8+/ / -. / -?+#?. " 9!U+)5!=&&(%=6+!&(%>)345!,+4!A%? 45,!A4>4A!%W!&(%,46,)%2!W%(!
(4*)5,(=,)%2!3=,=!,+=,!)5!6%Q&=,)RA4!? ),+!U] 1D@9!1,!R=25!&=(,)45!W(%Q!W(=T3TA42,A' !%(!
3)5+%245,A'!*=)2)2*!=66455!,%!(4*)5,(=,)%2!3=,=!=23!T5)2* !),!,%!544V!Q=(V4,)2* !
=&&(%>=A9!

!" FA' %). 8#B8A+-?" 2%+/ / -. +)A%#. %-' 2?8#-+#?. " %D+#+9!U+)5!=&&(%=6+!* )>45!*424()6!W)(Q5!=2!
=T,%Q=,)6!()*+,!,%!T54!%()* )2=,%(5_!3=,=B!RT,!(4dT)(45!,+4Q!,%!&=' !=!5+=(4!%W!,+4!
3%6TQ42,43!6%5,5!%W!*424(=,)2* !,+4!3=,=B!&(%&%(,)%2=,4!,%!,+4!5)h4!%W!,+4!Q=(V4,5!)2!
? +)6+!,+4' !=(4!54AA)2* !,+4)(!&(%3T6,9!1,!)5!=!5,' A)543!6%Q&TA5%(' !A)6425)2* !5' 5,4Q9!

!" G#A' -%+/ / -. +)A' 8%#. %). 3 / * (8. -0%(?) ' " 8?" 2%. C%-' 2?8#-+#?. " %D+#+9!U+)5!=&&(%=6+!
)26AT343!2=((%? 4(!%&,)%25!W%(!6%Q&TA5%(' !A)6425)2* !%W!3=,=B!)26AT3)2* !)2!6=545!!
? +4(4!=!6%Q&TA5%(' !A)64264!+=5!R442!)55T43!%2!=!&=,42,9!

!" , *@(?)%A' +(#A%H+-?+" #8%. C%#A' %D+#+%' I ) (*8?H?#0%+/ / -. +)A9!U+454!Q%3)W)6=,)%25!=23!
6A=()W)6=,)%25!,%!=!5,()6,!=23!)2WA4G)RA4!3=,=!4G6AT5)>),' !(TA4!6=2!=3>=264!&TRA)6!+4=A,+!
%Rg46,)>45!R' !A)Q),)2* !,+4!56%&4!%W!,+4!3=,=!4G6AT5)>),' !&(%>)343B!%(!R' !6(4=,)2* !
4G64&,)%25!,%!3=,=!4G6AT5)>),' 9!

K ),+! 3=,=! 4G6AT5)>),' ! 2%? ! &4(+=&5! ,+4! Q%5,! 6%2,(%>4(5)=A!=23!+4=,43!4A4Q42,! %W!
)2,4(2=,)%2=A! 24*%,)=,)%25! =23! 3)56T55)%25! %>4(! )2,4AA46,T=A! &(%&4(,' O(4A=,43! )55T45!
)2>%A>)2*!&+=(Q=64T,)6=A5B!),!)5!&=(=Q%T2,!,+=,!6%T2,()45!R4!=? =(4!%W!,+4!?)34!=((='!%W!
U] 1D@O6%Q&A)=2,!&%A)6' !%&,)%25!,+4' !+=>4!W%(!=WW%(3)2* !3=,=!&(%,46,)%29!

D=(,)6TA=(A'!=5!,+4'!42,4(!)2,%!W(44!,(=34!=*(44Q42,!24*%,)=,)%25!=23!W=64!34Q=235!W%(!
3=,=! 4G6AT5)>),' B! ),! )5! )Q&%(,=2,! W%(! 6%T2,()45! ,%! (46%*2)54! ,+=,! ,+4' ! +=>4! >=()%T5!
=A,4(2=,)>459!

U+)5!&=&4(!=(*T45!W%(! ,+4!&TRA)6!+4=A,+!R424W),5!%W!=3%&,)2* !=!Q)5=&&(%&()=,)%2!%(!
6%5,O5+=()2* !=&&(%=6+!,%!(4*)5,(=,)%2!3=,=!&(%,46,)%29!1,!4Q&+=5)545!,+=,!,+4!6%5,O5+=()2* !
=&&(%=6+!5=,)5W)45! ,+4!&%A)6' ! (=,)%2=A4!W%(!&(%>)3)2* !3=,=!4G6AT5)>),' B!=,!=!QT6+!A%? 4(!
6%5,B! =23! 5%! ),! 5,(%2*A' ! (46%QQ4235! ,+=,! 6%T2,()45! 6%25)34(! ,=RA)2* ! ,+)5! %&,)%2! ? +42!
6%2W(%2,43! ? ),+! 34Q=235! W%(! 3=,=! 4G6AT5)>),' ! =23! (4g46,)%2! %W! ,+4! Q)5=&&(%&()=,)%2!
=&&(%=6+9!

M%(! 6%T2,()45! ,+=,! =3%&,! 3=,=! 4G6AT5)>),' B! ,+4! &=&4(! 5,(%2*A' ! (46%QQ4235! &TRA)6!
+4=A,+! >=()=2,5! 345)*243! ,%! &(4>42,! 3=,=! 4G6AT5)>),' O6%2W4((43! Q=(V4,)2* ! Q%2%&%A)45!
W(%Q!T234(Q)2)2* !=66455!,%!Q43)6)245!=23!%,+4(!&TRA)6!+4=A,+!%Rg46,)>459!
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2 The misappropriation approach 

: $6%FA' %3 ?8+/ / -. / -?+#?. " %+/ / -. +)A%' I / (+?" ' D%

L 234(! ,+4! Q)5=&&(%&()=,)%2! =&&(%=6+B! 6%T2,()45! Q=' ! Q44,! ,+4)(! %RA)*=,)%25! T234(!!
C(,)6A4!#H9#!R' !&(%+)R),)2* ! 3̂)5+%245,_!T545B!%(!Q)5=&&(%&()=,)%2B!%W!3=,=!5TRQ),,43! ,%!
*=)2!(4*TA=,%(' !=&&(%>=A9!

YU+)5!? %TA3!(4dT)(4B!W%(!4G=Q&A4B!&(%56()R)2* !5),T=,)%25!)2!? +)6+!=!6%Q&4,),%(!
%R,=)25!,+4!(45TA,5!%W!,45,)2* !3=,=!,+(%T*+!W(=T3B!R(4=6+!%W!6%2W)34264!%(!%,+4(!
3̂)5+%245,_! &(=6,)645B! =23! T545! ,+4Q! ,%! 5TRQ),!=2! =&&A)6=,)%2! W%(! Q=(V4,)2* !

=&&(%>=A!W%(!),5!%? 2!R424W),9!1,!? %TA3!=A5%!=&&A' !)2!6=545!? +4(4!,+4!*%>4(2Q42,!
&(%>)345!=66455!,%!T23)56A%543!,45,)2* !3=,=!)2!%(34(!,%!&(%>)34!=2!=3>=2,=*4!,%!
=!W)(Q!? +)6+!3)3!2%,!&(%3T64!,+4Q!%(!5+=(4!,+4)(!6%5,Z!X$%((4=B!. / / . B!&9G[9!

K ),+!,+)5!=&&(%=6+B!,+4(4!)5!2%!*(=2,!%W!4G6AT5)>4!()*+,5!,%!,+4!%()* )2=,%(!%W!,+4!,45,!3=,=9!
U+4!%()* )2=,%(!)5!&(%,46,43!=*=)25,!? +=,!2=,)%2=A!Q)5=&&(%&()=,)%2!A=? !34W)245!=5!T2W=)(!
T54!%W!,+4!3=,=9!< %? 4>4(B!5T6+!&(%,46,)%25!3%!2%,!4G,423!,%!(4A)=264!R' !*424()6!W)(Q5!%(!
3(T* !(4*TA=,%(' !=*426)45!%2!,+4!W=6,!%W!=&&(%>=A!%W!,+4!%()* )2=,%(!W)(Q_5!&(%3T6,9!

U+T5B!? +42!=!*424()6!W)(Q!544V5!,%!42,4(!,+4!Q=(V4,!W%(!=!&(%3T6,!? +)6+!)5!2%,!&=,42,!
&(%,46,43B!)W!),!)5!=RA4!,%!&(%3T64!=34dT=,4!R)%4dT)>=A4264!3=,=B!,+4!(4*TA=,%(' !=*426' !? )AA!
* (=2,! ,+4!*424()6!W)(Q!Q=(V4,)2* !=&&(%>=A9!12!5T6+!=!6=54B!,+4(4!)5!2%!>)%A=,)%2!%W!=2' !
()*+,5!+4A3!R' !,+4!%()* )2=,%(!%W!,+4!3=,=B!2%(!=2' !6%Q&425=,)%2!3T4!,+4!%()* )2=,%(9!a %(!3%!
,+4' !4G,423!,%!T545!%W!%()* )2=,%(!3=,=!A%6=,43!)2!,+4!&TRA)6!3%Q=)29!U+4!*424()6!W)(Q!2443!
2%,!6%Q&425=,4!,+4!%()* )2=A!3=,=!5TRQ),,4(B!2%(!544V!=2' !&4(Q)55)%2!W(%Q!),9!a %(!3%45!,+4!
W)(Q!2443!,%!?=),!R4W%(4!),!Q='! 544V!Q=(V4,)2*!=&&(%>=A!X,+%T*+!),!5,)AA!Q='! W=64!&=,42,!
R=(()4(5!,%!54AA)2* !),5!&(%3T6,[9!

U+4!Q)5=&&(%&()=,)%2!=&&(%=6+!)5!* (%T2343!)2!=2!=2=A' 5)5!%W!,+4!24*%,)=,)2* !+)5,%(' !
%W!C(,)6A4!#H9#!=23!%W!)2,4(2=,)%2=A!A=? !=23!6%T2,(' !&(=6,)64!%2! T̂2W=)(!6%Q&4,),)%2_!%(!
T̂2W=)(!6%QQ4(6)=A!&(=6,)64_!X$%((4=B!. / / . B!&&9. Jc##[9!1,!4Q&+=5)545!,+=,!,+4!34W)2),)%2!

%W! T̂2W=)(_!? )AA!246455=()A' !>=(' !=Q%2*!6%T2,()45B!=23!&%)2,5!%T,!,+=,!U] 1D@!24*%,)=,%(5!
6%25)34(43!RT,!(4g46,43!&(%&%543!A=2*T=*4!(4dT)()2* !&(%>)5)%2!%W!3=,=!4G6AT5)>),' 9!

: $: %!3 / (' 3 ' " #+#?. " %. C%#A' %3 ?8+/ / -. / -?+#?. " %+/ / -. +)A%

C! 2TQR4(! %W! 6%T2,()45! 6T((42,A' ! W%AA%? ! ,+)5! =&&(%=6+! =5! ,+4)(! Q%34! %W! )Q&A4Q42,)2* !
C(,)6A4! #H9#9! M%(! dT=A)W' )2* ! (4* )5,(=,)%2! 3=,=B! 5T6+! 6%T2,()45! *424(=AA' ! &(%+)R),!!
3)56A%5T(4! %W! ,+4! 3=,=! R' ! *%>4(2Q42,! %WW)6)=A5! ,%! ,+)(3! &=(,)459! FT,! ,+4' ! 4Q&%? 4(!
*%>4(2Q42,! =*426)45! ,%! * (=2,! Q=(V4,)2* ! =T,+%()5=,)%2! R' ! (4A' )2* ! %2! ,+4! W=6,! %W! &()%(!
=&&(%>=A!%W!45542,)=AA'!5)Q)A=(!&(%3T6,5!W%(! ? +)6+! (4*)5,(=,)%2! 3=,=! ? =5! 5TRQ),,439!
$%T2,()45! W%AA%? )2* ! ,+)5! =&&(%=6+! )26AT34! C(*42,)2=! =23! $=2=3=! X123)=2! 125,),T,4! %W!
M%(4)*2!U(=34B!. / / #B!&&9" Pc. #[9!

: $J%, . (?)0%-+#?. " +(' %C. -%#A' %3 ?8+/ / -. / -?+#?. " %+/ / -. +)A%

U+)5! =&&(%=6+! ,=V45! Q=G)QTQ! =3>=2,=*4! %W! U] 1D@! WA4G)R)A),)459! K +)A4! &(%>)3)2* !!
W%(!,+4!2%2O3)56A%5T(4!%W!(4*)5,(=,)%2!3=,=B!),!3%45!2%,!)Q&434!*424()6!W)(Q5!W(%Q!*4,,)2* !
dT)6VA' ! ,%! Q=(V4,9! e 424()6! 6%Q&=2)45! =(4! =RA4! ,%! (4A' ! %2! =&&(%>=A! R' ! (4*TA=,%(' !!
=*426)45!%W!%()* )2=,%(!&(%3T6,5B!45,=RA)5+!R)%4dT)>=A4264B!=23!,+4(4R' !%R,=)2!Q=(V4,)2* !
=&&(%>=A9!
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U+)5!=&&(%=6+!42=RA45!*424()65!,%!(4=6+!,+4!Q=(V4,!=5!W=5,!=5!&%55)RA4B!=23!? ),+!2%!
4G,(=!(4*)5,(=,)%2!3=,=O(4A=,43!6%5,59!

1,!)5!5)Q&A4!,%!=3Q)2)5,4(B!=23!)Q&%545!2%!(4*TA=,%(' !RT(3425!%2!*%>4(2Q42,59!
U+4!&()Q=(' !&%A)6' OR=543!=(*TQ42,5!=*=)25,!,+4!Q)5=&&(%&()=,)%2!=&&(%=6+!=(4!,+=,!),!

? )AA! T234(Q)24! R(=23O2=Q4! 6%Q&=2' ! )2>45,Q42,! )2! ] j ; ! c! %(! ] j ; ! )2! 34>4A%&)2* !
6%T2,()45!c!=23!,+=,!),!342)45!W=)(!(4,T(2!,%!R(=23O2=Q4!6%Q&=2)459!

FT,! ,+4(4!)5!(4=5%2! ,%! 6+=AA42*4! ? +4,+4(! 6%Q&425=,)%2! W%(! (4*)5,(=,)%2! 3=,=!)5!!
244343! ,%! &(%>)34! =34dT=,4! )2642,)>4! W%(! ] j ; \! ,+)5! )5! 45&46)=AA' ! 5%! W%(! 34>4A%&)2* !
6%T2,()459! M)(5,B! 6%Q&=2)45! =A(4=3' ! +=>4! A=(*4! )2642,)>45! T234(! ,+4! &=,42,! 5' 5,4Q! ,%!
6%23T6,!] j ; !c!. / !' 4=(5!Q=(V4,)2* !Q%2%&%A)45!,+=,!)2!Q%5,!6=545!?)AA!4G,423!R4'%23!,+4!
4G6AT5)>),' !&4()%3!=WW%(343!R' !(4*)5,(=,)%2!3=,=!&(%,46,)%29!@46%23B!R46=T54!34>4A%&)2* !
6%T2,()45!&(%>)34!=!5Q=AA!5+=(4!%W!,+4!*A%R=A!&+=(Q=64T,)6=A!Q=(V4,B!,+4)(!&%A)6'!6+%)645!
+=>4!=!Q)2)Q=A!)Q&=6,!%2!,+4!]j;! )2>45,Q42,!346)5)%25!%W!QTA,)2=,)%2=A!&+=(Q=64T,)6=A!
6%Q&=2)459!U+)(3B!,+4(4!)5!2%!4Q&)()6=A!4>)34264! ,+=,! &(%>)5)%2! %W! 42+=2643! &=,42,B!
(4*)5,(=,)%2! 3=,=! %(! %,+4(! 5T6+! &(%,46,)%25! +=5! )26(4=543!&+=(Q=64T,)6=A!6%Q&=2'!
)2>45,Q42,! )2! 34>4A%&)2* ! 6%T2,()459!@)264!,+4!&+=(Q=64T,)6=A! Q=(V4,!)5!*A%R=AB!,+4!
346)5)%2!,%!)2>45,!)2!] j ; !)2!=!6%T2,(' !)5B!,%!=!6%25)34(=RA4!34*(44B!)234&42342,!%W!&=,42,B!
(4*)5,(=,)%2!3=,=!%(!%,+4(!5T6+!&(%,46,)%25!&(%>)343!)2!,+=,!6%T2,(' 9!

U+4! 6=A6TAT5! Q=' ! R4! 5A)*+,A' ! 3)WW4(42,! )2! ,+4! 6=54! %W! )23T5,()=A)543! 6%T2,()459!!
F46=T54!,+454!6%T2,()45!=(4!,+4!Q=(V4,5!?+)6+!F)* !D+=(Q=!,=(*4,5B! ,+4(4!)5!=!5,(%2*4(!
=(*TQ42,!,+=,!W=)AT(4!,%!&(%>)34!3=,=!4G6AT5)>),' B!%(!6%Q&425=,)%2!W%(!6%Q&4,),%(5_!T54!%W!
(4*)5,(=,)%2! 3=,=B! Q=' ! 34,4(! (454=(6+! W%(! &(%3T6,5! W%(! ? +)6+! 6%Q&=2)45! =(4! =RA4! ,%!
=2,)6)&=,4! ,+4' ! ? )AA! 2%,! R4! =RA4! ,%! ? )2! &=,42,! &(%,46,)%2! RT,! ? %TA3! R4! =RA4! ,%! %R,=)2!
4G6AT5)>4!%(!6%Q&425=,%(!()*+,5!)2!(4*)5,(=,)%2!3=,=9!

C!(4A=,43!RT,!3)5,)26,!=(*TQ42,!W(%Q!? +4,+4(!3=,=!&(%,46,)%2!)5!246455=(' !,%!42=RA4!
] j ; !)5!? +4,+4(!),!)5!246455=(' !,%!&(%>)34!=!W=)(!(4,T(2!,%!,+4!6%Q&=2)45!,+=,!6%23T6,43!
,+4!6A)2)6=A!,45,59!U+)5!=(*TQ42,!+=5!A455!W%(64!W%(!&(%3T6,5!W%(!? +)6+!6%Q&=2)45!R424W),!
W(%Q!&=,42,!&(%,46,)%2B!=23! )5!5,(%2*4(! )2! )25,=2645!? +4(4!&=,42,!&(%,46,)%2!6=22%,!R4!
%R,=)2439! U+4(4! )5! =2! =6,T=A! 6%5,! ,%! 6%23T6,)2* ! 6A)2)6=A! ,()=A5B! ,+)5! =(*TQ42,! (T25\! )W!
*424()6!6%Q&4,),%(5!=(4!=RA4!,%!(4A' !%2!Q=(V4,)2* !=&&(%>=A5!R=543!%2!,+%54!,()=A5!)2!%(34(!
,%!%R,=)2!,+4)(!%? 2!Q=(V4,)2* !=&&(%>=AB!,+4' !? )AA!T2W=)(A' !W(44!()34!%2!,+4!)2>45,Q42,!%W!
,+4! %()* )2=,%(! W)(Q9! U%! ,+)5B! ,+4! Q)5=&&(%&()=,)%2! =&&(%=6+! =(*T45! ,+=,! ,+)5! V)23! %W!!
^W(44!()3)2*_!%66T(5!=AA!,+4!,)Q4B!)2!=!? )34!=((=' !%W!)23T5,()459!$%(&%(=,4!)2>45,Q42,5!=(4!
2%,!2%(Q=AA' !5+)4A343!W(%Q!6%Q&4,),)%2B!2%(!5+%TA3!,+4' !R4!X$%((4=B!. / / . B!&&9. Pc. H[9!
U+4!&=,42,!5'5,4Q!Q=V45!5&46)=A!=AA%?=264!W%(!6=545!? +4(4!)2>42,)>4!*42)T5!)5!3)5&A=' 43B!
RT,!,+=,!5&46)=A)543!6=54!5+%TA3!2%,!R4!4G&=2343!,%!R46%Q4!,+4!*424(=A!(TA49!

i %(4%>4(B! 34>4A%&)2* ! 6%T2,()45! 45&46)=AA' ! Q=' ! (4=5%2=RA' ! =(*T4! ,+=,! ,+4! W=)(2455!
6%25)34(=,)%25!,%!R(=23O2=Q4!6%Q&=2)45!5+%TA3!R4!5TR%(3)2=,43!,%!,+4!&(455)2* !24435!%W!
,+4)(! 3%Q45,)6! 6%25TQ4(5B! Q=2' ! %(! Q%5,! %W! ? +%Q! 6=22%,! =WW%(3! Q%2%&%A' O&()643!
Q43)6)2459!

K +=,4>4(! ,+4! Q4(),5! %W! ,+4! Q)5=&&(%&()=,)%2! =&&(%=6+B! ),! 3%45! 3)5&A=' ! =! 5,(=,4*)6!
&(%RA4Q!)2!)Q&%(,=2,!6%2,4G,59!12!R)A=,4(=A!=23!(4*)%2=A!W(44!,(=34!=*(44Q42,!24*%,)=,)%25!
?),+! )23T5,()=A)543!6%T2,()45B!34>4A%&)2* !6%T2,()45!,+=,!+=>4!5T**45,43!A),,A4!Q%(4!,+=2!
,+4!Q)5=&&(%&()=,)%2!=&&(%=6+!+=>4!W%T23!,+4)(!&%5),)%25!T25T5,=)2=RA49!K ),+!W4? !)W!=2' !
4G64&,)%25B! ,+4' ! +=>4! 5)Q&A' ! 6=&),TA=,43! ,%! )23T5,()=A)543! 6%T2,(' ! 34Q=235! W%(! 3=,=!
4G6AT5)>),' 9!
!
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Box 1! i %34A!A=2*T=*4!W%(!,+4!Q)5=&&(%&()=,)%2!=&&(%=6+!

e %>4(2Q42,!=T,+%(),)45!5+=AA!&(%+)R),!Q)5=&&(%&()=,)%2!%W!,45,!%(!%,+4(!3=,=!5TRQ),,43!,%!%R,=)2!
Q=(V4,)2* ! =&&(%>=A! W%(! &+=(Q=64T,)6=A! %(! =*()6TA,T(=A! 6+4Q)6=A! &(%3T6,5! ? +)6+! T,)A)54! 24? !
6+4Q)6=A!42,),)459!7G64&,!? +4(4!246455=(' !,%!&(%,46,!,+4!&TRA)6B!*%>4(2Q42,!=T,+%(),)45!5+=AA!2%,!
3)56A%54!5T6+!3=,=9!

Box 2! i %34A!A=2*T=*4!W%(!,+4!6%5,O5+=()2* !=&&(%=6+.!

K8' %. C%. -%-' (?+" ) ' %. " %#' 8#%D+#+%8*@3 ?##'D%C.-%/ A+-3 +) ' *#?)+(%+/ / -. H+(%

D=(,)45!5+=AA!R4!&4(Q),,43!,%!T54!%(!(4A' !%2!3=,=!5TRQ),,43!R' !=!&()%(!&=(,' !W%(!,+4!&T(&%54!%W!
Q44,)2* ! *%>4(2Q42,! (4dT)(4Q42,5!W%(!Q=(V4,)2* !=&&(%>=A!%W!&+=(Q=64T,)6=A5B!%(! ,%!+=>4!=!
*%>4(2Q42,!=*426' !T54!%(!(4A' !%2!,+4!3=,=9!@T6+!()*+,!5+=AA!R4!=T,%Q=,)6B!=23!)5!2%,!5TRg46,!,%!
=&&4=A9!

L. 3 3 ' -)?+(%*8' %. C%#' 8#%D+#+%8*@3 ?##' D%C. -%/ A+-3 +) ' *#?)+(%+/ / -. H+(%

K +42! =2! =*426' ! (4dT)(45! &=(,)45B! =5! =! 6%23),)%2! W%(! ,+4! 6%QQ4(6)=A! Q=(V4,)2* ! %W!
&+=(Q=64T,)6=A!&(%3T6,5!? +)6+!T,)A)54!24? !6+4Q)6=A!42,),)45B!,%!5TRQ),!,45,!%(!%,+4(!3=,=B!,+4!
%()* )2=,)%2! %W! ? +)6+! )2>%A>45! =! 6%25)34(=RA4! 4WW%(,B! ,+4! =*426' ! 5+=AA! (4dT)(4! 5TR54dT42,!
=&&A)6=2,5!,+=,!T54!%(!(4A' !T&%2!,+4!%()* )2=,%(_5!3=,=B!%(!+=>4!,+4!*%>4(2Q42,!T54!%(!(4A' !T&%2!
5T6+!3=,=B!W%(!(4*)5,(=,)%2!%W!6%Q&4,)2* !&(%3T6,5!,%!6%2,()RT,4!,%!,+4!6%5,5!%W!5T6+!,45,5B!)W!,+4!
W%AA%? )2* !6%23),)%25!=(4!Q4,N!

=! Q=(V4,)2* !=&&(%>=A!? =5!%R,=)243!? ),+)2!,+4!&=5,!W)>4!' 4=(5!

R! ,+4!&4(5%2!? +%!544V5!6%2,()RT,)%25!,%!,+4!6%5,!%W!5T6+!,45,5!=23!3=,=!&(%>)345!,+4!=*426' !
? ),+!&TRA)6!3)56A%5T(45!%W!

!! ,+4!6%5,5!%W!5T6+!,45,5!%(!3=,=B!5T&&%(,43!R' !)234&42342,!>4()W)6=,)%2!

!! =!(4=5%2=RA4!45,)Q=,4!%W!,+4!6%T2,(' _5!A)V4A' !5+=(4!%W!,+4!*A%R=A!Q=(V4,!

!! ,+4!=Q%T2,!%W!*A%R=A!(4>42T4!,+4!&(%3T6,!+=5!*424(=,43!,%!3=,49!

L. " #-?@*#?. " 8%#. %#A' %). 8#%. C%#' 8#8%

DT(5T=2,!,%!@46,)%2!. B!&=(,)45!T5)2* !%(!(4A' )2*B!%(!544V)2* !,%!+=>4!,+4!*%>4(2Q42,!T54!%(!(4A' B!
%2!3=,=!5TRQ),,43!R' !=!&(4>)%T5!&=(,' !5+=AA!6%2,()RT,4!,%!,+4!6%5,5!%W!5T6+!3=,=9!U+4!=Q%T2,!%W!
,+4!6%2,()RT,)%2!5+=AA!R4!R=543!T&%2!,+4!W%AA%? )2*9!

=! U+4!=3gT5,43!6%5,5!5+=AA!R4!,+4!=6,T=A!6%5,5B!4G64&,!,+=,!W%(!+TQ=2!T54!6A)2)6=A!,()=A5!%2!
&+=(Q=64T,)6=A!3(T*5!6%23T6,43!R4W%(4!Q=(V4,)2* !=&&(%>=A!)2!=!Q=g%(!Q=(V4,B!
4G&423),T(45!%2!&+=54!%24!,()=A5!5+=AA!R4!QTA,)&A)43!R' !=!W=6,%(!%W!W)>4B!&+=54!,? %!,()=A5!
5+=AA!R4!QTA,)&A)43!R' !=!W=6,%(!%W!,? %B!=23!&+=54!,+(44!,()=A5!5+=AA!R4!QTA,)&A)43!R' !=!W=6,%(!
%W!" 9I 9!

R! 7=6+!2%2O%()*)2=,%(!%W!,+4!3=,=!5+=AA!Q=V4!=!6%2,()RT,)%2!4dT=A!,%!,+4)(!&(%O(=,=!5+=(4!%W!
,+4!=3gT5,43!6%5,59!U+4!&(%O(=,=!5+=(4!5+=AA!R4N!

!" ,+4!=3gT5,43!6%5,5!

!" QTA,)&A)43!R' !,+4!6%T2,(' _5!45,)Q=,43!*A%R=A!Q=(V4,!5+=(4!

!" QTA,)&A)43!R' !,+4!&(%&%(,)%2!%W!,+4!(4Q=)2)2* !&4()%3!%W!&(%,46,)%2!=5!&(%&%(,)%2!%W!
,+4!W)>4O' 4=(!&4()%3!

!" 3)>)343!R' !,+4!2TQR4(!%W!6%Q&4,),%(59!
!
!
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Box 2! i %34A!A=2*T=*4!W%(!,+4!6%5,O5+=()2* !=&&(%=6+. !X6%2,)2T43[!

6! U+4!6%2,()RT,)%2!)2!XR[!? )AA!R4!4dT=AA' !3)>)343!=Q%2*!,+%54!? +%!+=>4!=A(4=3' !Q=34!
6%2,()RT,)%259!

3! $%Q&425=,)%2!? )AA!2%,!R4!(4dT)(43!)2!6=545!? +4(4!,+4!&(%3T6,!+=5!*424(=,43!*A%R=A!(4>42T45!
)2!4G6455!%W!. / !,)Q45!,+4!=Q%T2,!%W!,+4!=3gT5,43!6%5,59!

4! U%!5=,)5W' !&TRA)6!)2,4(45,!6%25)34(=,)%25B!,+4!i )2)5,4(!%W!<4=A,+!Q=' B!=,!+)5!%(!+4(!5%A4!
3)56(4,)%2B!5TR5,),T,4!=!(%' =A,' !&=' Q42,!2%,!,%!4G6443!0l !)2!&A=64!%W!,+4!=Q%T2,!34,4(Q)243!
&T(5T=2,!,%!5TR546,)%25!=[!=23!R[!=R%>49!

W! U+4(4!5+=AA!R4!2%!6%Q&425=,)%2!(4dT)(43!? +4(4!(4A)=264!%2!,+4!3=,=!)5!5%T*+,!W%(!
*%>4(2Q42,!%(!2%2O6%QQ4(6)=A!&T(&%5459!

* ! K +4(4!,+4!,45,!3=,=!(4A=,45!,%!=!&+=(Q=64T,)6=A!&(%3T6,!%(!&(%6455!,+=,!)5!%(!? =5!&=,42,43B!
=34dT=,4!6%Q&425=,)%2!5+=AA!R4!&(45TQ43!=? =(343!R' !>)(,T4!%W!,+4!&=,42,!%(!A)64264!
(%' =A,)45B!=23!2%!=33),)%2=A!6%Q&425=,)%2!5+=AA!R4!&(%>)343!W%(!5TR54dT42,!T54!%(!(4A)=264!
%2!,+4!3=,=9!

Box 3! @=Q&A4!A=2*T=*4!W%(!=!6%Q&TA5%(' !A)6425)2* !5' 5,4Q!W%(!(4*)5,(=,)%2!3=,=!

L. 3 / * (8. -0%(?)' " 8?"2%. C%-' 2?8#-+#?." %D+#+%

=! K +4(4!=!6%Q&TA5%(' !A)64264!+=5!R442!)55T43!%2!=!&+=(Q=64T,)6=AO(4A=,43!&=,42,B!,+4!
(4*)5,(=,)%2!3=,=!W%(!,+4!&+=(Q=64T,)6=A!&(%3T6,!)26%(&%(=,)2* !,+=,!&=,42,!5+=AA!=T,%Q=,)6=AA' !
R4!6%Q&TA5%('!A)642543!=5!?4AA9!U+)(3!&=(,)45B!)26AT3)2* !*%>4(2Q42,!=*426)45!%(!6%2,(=6,%(5B!
T5)2* !%(!(4A' )2* !%2!5T6+!)2W%(Q=,)%2B!%(!(4dT45,)2* !*%>4(2Q42,!=*426)45!,%!*(=2,!Q=(V4,)2* !
=&&(%>=A!? ),+!(4W4(4264!,%!,+4!6%Q&TA5%(' !A)642543!3=,=B!5+=AA!2%,!R4!(4dT)(43!,%!&=' !
6%Q&425=,)%2!,%!3=,=!5TRQ),,4(5!W%(!T54!%W!,+4!3=,=9!

R! L &%2!=&&A)6=,)%2!%(!),5!%? 2!)2),)=,)>4B!=23!W%(!,+4!&T(&%54!%W!=3>=26)2* !&TRA)6!+4=A,+!
%Rg46,)>45B!,+4!+4=A,+!Q)2)5,(' !5+=AA!)55T4!,%!,+4!*%>4(2Q42,!%(!,+)(3!&=(,)45!2%2O4G6AT5)>4!
A)642645!,%!T54!(4*)5,(=,)%2!3=,=9!U+4!+4=A,+!Q)2)5,(' !5+=AA!34,4(Q)24!=34dT=,4!6%Q&425=,)%2!
)2!5T6+!6)(6TQ5,=2645B!2%,!,%!4G6443!=!0l !(%' =A,' 9!

$)(6TQ5,=2645!)2!? +)6+!,+4!Q)2)5,(' !5+=AA!)55T4!5T6+!A)642645!)26AT34N!

!! )25,=2645!? +4(4!,+4!&()64!%W!(4*)5,4(43!Q43)6)245!)5!=!R=(()4(!,%!&4%&A4!? +%!2443!,+4Q!
! %R,=)2)2* !5T6+!Q43)6)245B!=23!,+4(4!)5!4>)34264!,+=,!6%Q&4,),)%2!? )AA!A%? 4(!&()64\!=23!

!! )25,=2645!? +4(4!=!,+)(3!&=(,' !+=5!T25T66455WTAA' !4234=>%(43!3T()2* !=!(4=5%2=RA4!&4()%3!
! %W!,)Q4!X49*9B!H/ !3=' 5[!,%!%R,=)2!,+4!3=,=!5TRQ),,4(_5!6%2542,!W%(!,+4!T54!%W!,+4!3=,=!T234(!
! (4=5%2=RA4!,4(Q5!=23!6%23),)%259!

6! L &%2!=&&A)6=,)%2!%(!),5!%? 2!)2),)=,)>4B!=23!,%!(4Q43' !=2,)O6%Q&4,),)>4!&(=6,)645!%(!!
&(%Q%,4!6%Q&4,),)%2B!,+4!6%Q&4,),)%2!=T,+%(),' B!5+=AA!)55T4!,%!,+4!*%>4(2Q42,!%(!,+)(3!
&=(,)45!2%2O4G6AT5)>4!A)642645!,%!T54!(4*)5,(=,)%2!3=,=9!U+4!6%Q&4,),)%2!=T,+%(),' !5+=AA!
34,4(Q)24!=34dT=,4!6%Q&425=,)%2!)2!5T6+!6)(6TQ5,=2645B!2%,!,%!4G6443!=!0l !(%' =A,' 9!
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!
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3 The cost-sharing approach 

J$6%FA' %). 8#B8A+-?" 2%+/ / -. +)A%' I / (+?" ' D%

L 234(!,+4!6%5,O5+=()2* !=&&(%=6+B!6%T2,()45!Q44,!,+4)(!%RA)*=,)%25!T234(!C(,)6A4!#H9#!,%!
&(4>42,! T̂2W=)(! 6%QQ4(6)=A! T54_! %W! T23)56A%543! (4*)5,(=,)%2! 3=,=! R' ! &(%>)3)2* ! ,+=,!
6%Q&425=,)%2!R4!&=)3!,%!,+4!%()* )2=,%(5!%W!,+4!3=,=!? +42!%,+4(5!T54!%(!(4A' !%2!),9!

U+4!6%5,O5+=()2* !=&&(%=6+!* )>45!*424()6!6%Q&4,),%(5!=2!=T,%Q=,)6!()*+,!,%!(4A' !%2!,+4!
(4*)5,(=,)%2!3=,=!*424(=,43!R' !%()* )2=,%(!6%Q&=2)45B!%(!Q=(V4,)2* !=&&(%>=A!=T,+%()5=,)%25!
R=543!%2! ,+=,!3=,=9!FT,! ),!3%45! (4dT)(4! ,+4! *424()6!42,(=2,5!,%!&='!W%(!T54!%W!,+4!3=,=!!
X%(!(4A' )2* !%2!Q=(V4,)2* !=&&(%>=A5!R=543!%2!,+4!3=,=[9!

L 234(! ,+4!6%5,O5+=()2* !=&&(%=6+B! ,+4!=Q%T2,! *424()6!6%Q&4,),%(5!&=' !W%(!T5)2* !%(!
(4A' )2* !%2!,+4!3=,=!)5!R=543!%2!,+4!=6,T=A!6%5,!%W!*424(=,)2* !,+4!3=,=!=23!,+4!&(%&%(,)%2=,4!
*A%R=A!Q=(V4,!5+=(4!%R,=)243!R' !,+4!*424()6!6%Q&4,),%(9!U+T5B!,+4!V4' !W4=,T(45!%W!5T6+!=!
5' 5,4Q!=(4N!

!" U+4!%()* )2=,%(!%W!,+4!3=,=!QT5,!3)56A%54!=23!3%6TQ42,!,+4!=6,T=A!6%5,5!)26T((43!)2!
*424(=,)2* !,+4!3=,=9!

!" U+4!*424()6!6%Q&4,),%(!&='5!=!5+=(4!%W!6%5,!=&&%(,)%243!,%!4=6+!2=,)%2=A!Q=(V4,9!
U+T5B!=!*424()6!6%Q&4,),%(_5!&='Q 42,!?%TA3!R4!A=(*4(!)2!=!A=(*4(!2=,)%2=A!Q=(V4,B!
=23!5Q=AA4(!)2!=!5Q=AA4(!Q=(V4,9!1W!=!2=,)%2=A!Q=(V4,!)5!" l !%W!,+4!*A%R=A!Q=(V4,B!!
,+42!=!*424()6!6%Q&4,),%(!,+=,!+=5!%R,=)243!Q=(V4,)2* !=T,+%()5=,)%2!)2!,+=,!6%T2,(' !
? )AA!&=' !=!&%(,)%2!%W!" l !%W!,+4!6%5,!%W!*424(=,)2* !,+4!3=,=9!

U%! =>%)3! %>4(6%Q&425=,)%2! %(! 3%TRA4! 6%Q&425=,)%2! W%(! %()* )2=,%(5! %W! 3=,=B! ,+4(4! =(4!
6=&5!=23!A)Q),5!%2!&=' Q42,!T234(!,+4!6%5,O5+=()2* !=&&(%=6+N!

!" )W!=!&+=(Q=64T,)6=A!&(%3T6,!)5!6%>4(43!R' !=!&=,42,B!2%!(4*)5,(=,)%2!3=,=!6%Q&425=,)%2!
)5!&=)3!

!" ? +42!,+4!6%Q&=2' !? +)6+!%()* )2=,43!,+4!3=,=!4=(25!W(%Q!5=A45!=!64(,=)2!QTA,)&A4!!
X. / !,)Q45[!%W!),5!6%5,!)2!*424(=,)2* !(4* )5,(=,)%2!3=,=B!),!A%545!),5!()*+,!,%!3=,=!
6%Q&425=,)%2!W(%Q!*424()6!6%Q&4,),%(5!

!" ,+4!()*+,!,%!6%Q&425=,)%2!4G&)(45!W)>4!' 4=(5!=W,4(!Q=(V4,)2* !=&&(%>=A!+=5!R442!
* (=2,43!,%!3=,=!%()* )2=,%(59!

< 4(4_5!+%? !,+)5!(TA4!? %TA3!? %(V!)2!,+4!6=54!%W!123%245)=B!=!6%T2,(' !? +)6+!(4&(4542,5!
=R%T,!/ 9. l !%W!,+4!*A%R=A!Q=(V4,9!C!R(=23O2=Q4!6%Q&=2' !5TRQ),5!(4*)5,(=,)%2!3=,=!=23!
%R,=)25!Q=(V4,)2* !=&&(%>=A!)2!123%245)=!W%(!=!24? !&+=(Q=64T,)6=A!&(%3T6,9!U+4!&(%3T6,!
3%45!2%,!(464)>4!&=,42,!&(%,46,)%29!C!A%6=A!W)(Q!346)345!),!? %TA3!A)V4!,%!Q=(V4,!=!*424()6!
>4(5)%2! %W! ,+4! R(=23O2=Q4! &(%3T6,! )2! 123%245)=9! 1,! 5TRQ),5! R)%4dT)>=A4264! 3=,=B! =23!
%R,=)25!Q=(V4,)2* !=&&(%>=AB!? ),+! ,+4!123%245)=2!(4*TA=,%(' !=T,+%(),)45!(4A')2*!%2!,+4)(!
4=(A)4(!=&&(%>=A!%W!,+4!R(=23O2=Q4!&(%3T6,9!U+4!R(=23O2=Q4!6%Q&=2' !6=22%,!RA%6V!,+4!
*424()6!W(%Q!42,4()2* !,+4!Q=(V4,9!U+4!R(=23O2=Q4!6%Q&=2' !&(%>)345!3%6TQ42,=,)%2!,+=,!
),!4G&42343!m"//! Q)AA)%2!)2!6A)2)6=A!,45,59!U+4!123%245)=!*424()6!6%Q&4,),%(!)5!(4dT)(43!,%!
&=' !=!&%(,)%2!%W!/ 9. l !%W!,+%54!6%5,5!c!m. / / B/ / / 9!C55TQ)2* !%2A' !%24!*424()6!6%Q&4,),%(B!
,+4!*424()6!W)(Q!QT5,!&=' !+=AW!%W!,+)5!6%5,!Xm" / / B/ / / [B!5&(4=3!%T,!%>4(!=!W)>4O' 4=(!&4()%39!
@%!,+4!*424()6!W)(Q_5!&=' Q42,!? %TA3!R4!m. / B/ / / !=22T=AA' 9!1W!,+4!*424()6!W)(Q!42,4(43!,+4!
Q=(V4,!=W,4(!,+4!R(=23O2=Q4!6%(&%(=,)%2!+=3!=A(4=3' !R442!%2!,+4!Q=(V4,!W%(!,+(44!'4=(5B!
),!? %TA3!R4!(4dT)(43!,%!Q=V4!&=' Q42,5!W%(!%2A' !,? %!' 4=(59!
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J$: %!3 / (' 3 ' " #+#?. " %. C%#A' %). 8#B8A+-?" 2%+/ / -. +)A%

U+4!L@C!Q=)2,=)25!=!>4(5)%2! %W! ,+4!6%5,O5+=()2* ! =&&(%=6+! W%(! =*()6TA,T(=A! 6+4Q)6=A!
(4*)5,(=,)%2B!T234(!),5!M434(=A!12546,)6)34B!MT2*)6)34B!] %342,)6)34!C6,!XM1M] C[9"!L 234(!
,+4!L@!5'5,4QB!&45,)6)345!=23!%,+4(!=*()6+4Q)6=A5!(464)>4!=!,42!'4=(!&4()%3!%W!Q=(V4,)2* !
4G6AT5)>),' 9!M%(!,+4!" / O' 4=(!&4()%3!=W,4(?=(35B!*424()6!6%Q&4,),%(5!Q=' !42,4(!,+4!Q=(V4,!
R=543!%2!,+4!6%5,O5+=()2* !=&&(%=6+9!

U+4!5' 5,4Q!? %(V5!5Q%%,+A' !)2!,+4!L @C9!CW,4(!,+4!4G&)(=,)%2!%W!=2!4G6AT5)>),' !&4()%3B!
*424()6! 42,(=2,5! +=>4! =2! =T,%Q=,)6! ()*+,! ,%! T54! (4*)5,(=,)%2! 3=,=9! ; )5&T,45! %>4(!
6%Q&425=,)%2!? )AA!2%,!34A=' !*424()6!42,(=264B!=23!=(4!(45%A>43!? +)A4!*424()6!W)(Q5!=(4!%2!
,+4!Q=(V4,9!

K +42! =! *424()6! W)(Q! 42,4(5!,+4! Q=(V4,B!,+4!&=(,)45!W)(5,!544V!,%!(4=6+!>%AT2,=('!
=* (44Q42,!%>4(!A4>4A5!%W!6%Q&425=,)%2!,%!R4!&=)3!R' !,+4!*424()6!42,(=2,9!; )5&T,45!%>4(!
,+4! =Q%T2,! %W! 6%Q&425=,)%2! =(4! +=23A43! R' ! =(R),(=,%(5B! ? +%! 6%23T6,! W=6,O)2,425)>4!
+4=()2*5! ,+=,! (45%A>4!6=545!QT6+!W=5,4(! ,+=2!? %TA3!R4!=6+)4>43! ,+(%T*+! ,+4!L @!6%T(,!
5'5,4Q9!C(R),(=,)%2!346)5)%25!=(4!W)2=AB!6=22%,!R4!=&&4=A43!=23!=(4!42W%(64=RA49!

M1M] C!? =5!=3%&,43!)2!" HPJB!=23!,+4(4!)5!2%? !=!W=)(A' !5)*2)W)6=2,!R%3' !%W!&TRA)5+43!
=(R),(=,)%2! 346)5)%25! (4A=,)2* ! ,%! )Q&A4Q42,=,)%2! %W! ,+4! A=? B! ? +)6+! %WW4(5! =! Q)2)Q=A!
W(=Q4? %(V! %W! *T)3=2649! U+454! 6=545! ,T(2! )2! &=(,! %2! ,+4! 5&46)W)6! A=2*T=*4! %W! ,+4! L @!
5,=,T,4B!RT,!=A5%!34Q%25,(=,4!=(R),(=,%(5_!R45,!4WW%(,! ,%!? %(V!%T,!5425)RA4!&()26)&A45! ,%!
*T)34!,+4!=AA%6=,)%2!%W!6%5,O5+=()2* !RT(34259!

L234(! ,+4!L@!=*()6+4Q)6=A!5'5,4QB!6%Q&425=,)%2! )5! R=543! %2! ,+4! =6,T=A! 6%5,5!
)26T((43!R' !,+4!%()* )2=,%(!%W!,+4!3=,=!)2!,+4!34>4A%&Q42,!%W!3=,=!,+=,!)5!T543!,%!%R,=)2!
(4*)5,(=,)%2!X72>)(%O$+4Q!=23!8)AA' B!" HHH[9!

U+4!6%(4!%W!Q%5,!=(R),(=,43!3)5&T,45!)5!%>4(!? +)6+!6%5,5!)26T((43!R' !3=,=!%()* )2=,%(5!
=(4!(4=5%2=RA' !&=(,!%W!,+4!(4*)5,(=,)%2!&(%6455!XD(%4Q!=23!e (=&4,4VB!" HHH[9!

U+4! 34R=,4! %>4(! 6%Q&425=,)%2! &(45TQ45! 6=(4WTAA' ! 3%6TQ42,43! 3)56A%5T(4! %W!
%()*)2=,%(5_!5&46)W)6!6%5,5!XC>46)=!=23!i= (4>=!D)56)245!7,!M)A,(=,)%2_5B!.//.\! $+4Q)2%>=!
=23! e ()WW)2B! . / / " [9! C(R),(=,%(5!*424(=AA'!A%%V!5V4&,)6=AA'!%2!6%5,!45,)Q=,45!5TRQ),,43!!
R' !%()* )2=,%(5B!=5!%&&%543!,%!*42T)24A' !3%6TQ42,43!6%5,5!XD(%4Q!=23!e (=&4,4VB!" HHH[9!
C(R),(=,%(5! ,' &)6=AA' ! ? )AA! (43T64! 45,)Q=,45B! %(! 5TR5,),T,4! ,+4)(! %? 2! 45,)Q=,)%2! %W!
(4=5%2=RA4! 6%5,5! )W! 2%! 3%6TQ42,=,)%2! 4G)5,5! X; %? 4A=26%! =23! CAR=T*+B! " HHk\!!
72>)(%O$+4Q!=23!8)AA' B!" HHH[9!

12!=33),)%2!,%!34,4(Q)2)2* !6%5,5B!=(R),(=,%(5!W(4dT42,A' !6%25)34(!+%? !,%!=AA%6=,4!6%5,5B!
=23!? +4,+4(!6%5,5!5+%TA3!R4!=3gT5,439!

U+4! =AA%6=,)%2! %W! 6%5,5! )55T4! *424(=AA' ! ,T(25! %2! ? +4,+4(! =! *424()6! 42,(=2,! 5+%TA3!!
&=' !=2!4dT=A!&%(,)%2!%W!,+4!6%5,5!%W!*424(=,)2* !,+4!(4*)5,(=,)%2!3=,=B!%(!? +4,+4(!),!5+%TA3!
),! 5+%TA3!&='! =!5+=(4!(4WA46,)>4!%W!),5!Q=(V4,! 5+=(49!C(R),(=,%(5!+=>4! 5&A),!%>4(! ,+)5!
dT45,)%2B!RT,!+=>4!,(42343!,%!=AA%6=,)2* !6%5,!R=543!%2!,+4!W)(5,!%W!,+454!Q4,+%35B!,' &)6=AA' !
(4W4((43!,%!=5! &̂4(!6=&),=_!XC>46)=!=23!i =(4>=!D)56)245!7,!M)A,(=,)%2_5B!. / / . \!$)R=Oe 4)* ' !
=23!; (4G4A!$+4Q)6=AB!" HHI [9!

<%?4>4(B!=(R),(=,%(5!,'&)6=AA'!=(4!?)AA)2*!,%!A%%V!=,!? +4,+4(!(4A)=264!=23!T54!%W!,+4!
%()* )2=,%(_5!3=,=!42=RA45!*424()6!42,(=2,5!,%!42,4(!=AA!(4A4>=2,!Q=(V4,59!e424()6!W)(Q5!=(4!
=RA4!,%!(4A' !%2!,+4!3=,=!,%!%R,=)2!Q=(V4,)2* !=&&(%>=A!R' !L @!W434(=A!=T,+%(),)459!FT,!)W!
,+4' !3%!2%,!%R,=)2!=6,T=A!6%&)45!%W!,+4!3=,=B!,+4' !=(4!2%,!=RA4!,%!*=)2!Q=(V4,)2* !=&&(%>=A!
)2!64(,=)2!5,=,45!c!)26AT3)2* !$=A)W%(2)=!=23!C()h%2=!c!? +)6+!(4dT)(4!*424()65!,%!5TRQ),!
3=,=B!2%,!gT5,!(4A' !%2!3=,=!)2!,+4!(4*TA=,%(5_!W)A49!K +4(4!*424()6!W)(Q5!=(4!2%,!=RA4!,%!42,4(!
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,+454!Q=(V4,5B!=(R),(=,%(5!=(4!? )AA)2* !,%!Q=V4!=2!=3gT5,Q42,!)2!,+4!=Q%T2,!%? 43!,%!,+4!
3=,=!%()* )2=,%(!X$+4Q)2%>=!=23!e ()WW)2B!. / / " \!i )6(%*42!=23!8%2h=B!. / / / [9!

J$J%, . (?)0%-+#?. " +(' %C. -%#A' %). 8#B8A+-?" 2%+/ / -. +)A%

$%5,O5+=()2* ! )5! =! U] 1D@O&AT5! =&&(%=6+! ,%! U] 1D@! C(,)6A4! #H9#B! RT,! %24! 345)*243! ,%!
)Q&%54!Q)2)Q=A!%R5,=6A45!,%!*424()6!6%Q&4,),)%29!

1,! =6V2%? A43*45! ,+=,! ,+4(4! =(4! *42T)24! =23! 5)*2)W)6=2,! 6%5,5! =55%6)=,43! ? ),+!
6%23T6,)2*!6A)2)6=A!,()=A5!,%!%R,=)2!Q=(V4,)2* !=&&(%>=A!W%(!&+=(Q=64T,)6=A59!F'! &(%>)3)2*!
6%Q&425=,)%2!,%!6%Q&=2)45!,+=,! %()* )2=,4! (4*)5,(=,)%2! 3=,=B! ,+4! 6%5,O5+=()2* ! =&&(%=6+!
34=A5!3)(46,A'!?),+!,+4!6A=)Q5!R'!R(=23O2=Q4!&+=(Q=64T,)6=A!6%Q&=2)45!,+=,!^W(44O()3)2*_!
R'! *424()6!42,(=2,5!?)AA!T234(Q)24!]j;! )2642,)>45!%(!T2W=)(A'!5),T=,4!,+4!%()* )2=,%(5!%W!
(4*)5,(=,)%2!3=,=9!

FT,!,+4!6%5,O5+=()2* !=&&(%=6+!2=((%? A' !,=)A%(5!,+4!(4? =(3!%WW4(43!,%!3=,=!%()* )2=,%(59!
1,!&(%>)345!3)(46,!6%Q&425=,)%2!R=543!%2!,+4!=6,T=A!6%5,!%W!3=,=!T543!,%!%R,=)2!Q=(V4,)2* !
=&&(%>=AB!425T()2* !,+=,!3=,=!%()* )2=,%(5!%R,=)2!&(%&%(,)%2=,4!6%Q&425=,)%2!W%(!%,+4(5_!T54!
%W!,+4!(45TA,5!%W!,+4!%()* )2=,%(5_!)2>45,Q42,9!

U+)5! =&&(%=6+! 6%2,(=5,5! 5+=(&A' ! ,%! ,+4! 3=,=! 4G6AT5)>),' ! =&&(%=6+B! ? +)6+! (4? =(35!!
3=,=!%()* )2=,%(5!? ),+!4WW46,)>4!Q=(V4,)2* !Q%2%&%A)45!X,' &)6=AA' !W%(!W)>4!' 4=(5!%(!Q%(4[9!
U+4! 6%5,O5+=()2* ! =&&(%=6+! 6%25)34(5! =2! 4WW46,)>4! Q=(V4,)2* ! Q%2%&%A' ! =5! A)V4A' ! ,%!
&(%>)34!%>4(6%Q&425=,)%2!W%(!3=,=!%()* )2=,%(5B!42=RA)2* !,+4Q!,%!4=(2!Q=2' !,)Q45!,+4!6%5,!
%W! ,+4)(! )2>45,Q42,59! U+4! 6%5,O5+=()2* ! =&&(%=6+!=A5%!(4g46,5!,+4! )34=! %W!=! Q=(V4,)2* !
Q%2%&%A' !=5!)2=&&(%&()=,4!W%(!=2!)2>45,Q42,OR=543!6%Q&425=,%(' !56+4Q4!c!%24!,+=,!)5!
,(' )2* ! ,%! =>%)3! T545! %W! ,+4! W(T),5! %W! %()* )2=,%(5_! )2>45,Q42,! ,+=,! Q=' ! R4! 6%25)34(43!
T̂2W=)(_B!RT,!)5!2%,!,(' )2* !,%!(4? =(3!6(4=,)>4!*42)T5!)2!,+4!W=5+)%2!%W!&=,42,59!

U%!425T(4!,+=,!6%5,O5+=()2* !6%Q&425=,)%2!)5!54,!(4=5%2=RA' B!,+)5!=&&(%=6+!)25)5,5!,+=,!
3=,=! %()* )2=,%(5! QT5,!3)56A%54! ,+4)(!=6,T=A!6%5,5B!=23!&(%>)345!6%Q&425=,)%2!R=543!%2!
,+%54! 6%5,59! e 424()6! W)(Q5! &=' ! =! W=)(! 5+=(4! %W! ,+4! 6%5,5B! &(%&%(,)%2=,4! ,%! ,+4! 2=,)%2=A!
Q=(V4,X5[!)2!? +)6+!,+4' !%&4(=,4B!,+4!2TQR4(!%W!6%Q&4,),%(5!)2!,+=,!Q=(V4,B!=23!,+4!&4()%3!
,+4' ! ? )AA! R4! T5)2* ! ,+4! 3=,=! 3T()2* ! ,+4! 6%T(54! %W! ,+4! W)>4! ' 4=(5! W%AA%? )2* ! Q=(V4,)2* !
=&&(%>=A!W%(! ,+4!%()* )2=,%(9!$%Q&425=,)%2!)5!2%,!&(%>)343!W%(!&+=(Q=64T,)6=A!&(%3T6,5!
,+=,! =(4! 6%>4(43! R' ! =! &=,42,B! 5)264! ,+4! &=,42,! Q%2%&%A' ! 6%2W4(5! 5TWW)6)42,! 46%2%Q)6!
%&&%(,T2),' !%2! ,+4!3=,=!%()* )2=,%(! ,%!42=RA4! ,+4!W)(Q! ,%! (46%T&! ),5!6%5,5! )2! *424(=,)2* !
(4* )5,(=,)%2!3=,=9!C!? 4AAO5,(T6,T(43!6%5,O5+=()2* !5' 5,4Q!? )AA!=A5%!45,=RA)5+!,+=,!,+4!()*+,!,%!
6%Q&425=,)%2! 4G&)(45! =W,4(! =! 3=,=! %()* )2=,%(! +=5! 4=(243! W(%Q! &(%3T6,! 5=A45! =! 64(,=)2!
QTA,)&A4! X+4(4! (46%QQ42343! =5! . / ! ,)Q45[! %W! ),5! 6%5,! )2! *424(=,)2* ! (4* )5,(=,)%2! 3=,=9!!
C,! ,+=,!&%)2,B!,+4!3=,=!%()*)2=,%(!?)AA!+=>4!=A(4=3'!(46%T&43!),5!)2>45,Q42,!W(%Q!5=A45B!
=23!5%!3%45!2%,!(4dT)(4!=33),)%2=A!6%Q&425=,)%2!W(%Q!*424()6!6%Q&4,),%(59!

M)2=AA' B!=23!6(T6)=AA' B!,+4!6%5,O5+=()2* !=&&(%=6+!WT26,)%25!=5!=!A)=R)A),' !(TA49!U+=,!)5B!
=2' ! *424()6! W)(Q! (4,=)25! =2! =T,%Q=,)6! ()*+,! ,%! T54! %(! (4A' !%2! ,+4!3=,=! *424(=,43!R' !=!
R(=23O2=Q4! W)(QB! %(! ,%! (4A' ! %2! ,+4! Q=(V4,)2* ! =&&(%>=A! *(=2,43! R=543! %2! ,+=,! 3=,=9!!
U+4!%2A' !5TRg46,!%W!6=54OR' O6=54!24*%,)=,)%2!=23!3)5&T,4!)5!,+4!=Q%T2,!%W!6%Q&425=,)%2!
,+4' ! QT5,! &=' ! W%(! T54! %W! %(! (4A)=264! %2! ,+4! 3=,=B! =23! T2(45%A>43! dT45,)%25! =R%T,!
6%Q&425=,)%2!=(4!2%,!&4(Q),,43!,%!5,=23!)2!,+4!? =' !%W!=!*424()6!T5)2* !%(!(4A' )2* !%2!,+4!
3=,=!,%!%R,=)2!Q=(V4,)2* !=&&(%>=A9!
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U+4(4!=(4!54>4(=A!&%,42,)=A!%Rg46,)%25!,%!,+4!6%5,O5+=()2* !=&&(%=6+9!

!" M)(5,B!),!Q='! R4!>)4?43!=5!=3Q)2)5,(=,)>4A'!3)WW)6TA,!%(!6%Q&A)6=,439!<%?4>4(B!
&%,42,)=A!=3Q)2)5,(=,)>4!3)WW)6TA,)45!=(4!3(=Q=,)6=AA' !A4554243!R' !45,=RA)5+)2* !=2!
=T,%Q=,)6!()*+,!%W!*424()65!,%!T54!%(!(4A' !%2!%()* )2=,%(5_!3=,=9!U+T5B!,+4(4!)5!2%!
3)5&T,4!%(!A),)*=,)%2!%>4(!,+4!6%(4!)55T4!%W!?+4,+4(!*424()6!W)(Q5!+=>4!=!()*+,!,%!T54!
,+4!3=,=B!%2A' !%>4(!+%? !QT6+!,+4' !QT5,!&=' !,%!3%!5%9!i %(4%>4(B!,+4!L @!!
4G&4()4264!5+%? 5!,+=,!+=23A)2* !6%Q&425=,)%2!)55T45!)5!2%,!%>4(A' !6%Q&A)6=,439!C23!
,+4!L @!4G&4()4264!=A5%!&%)2,5!,%!? =' 5!,%!5)Q&A)W' !,+4!&(%6455!%W!45,=RA)5+)2* !
6%Q&425=,)%2!c!5%Q4!2%? !&=(,!%W!L @!&(=6,)64B!5%Q4!2%,9!U+454!)26AT34N!R=5)2* !
6%Q&425=,)%2!%2!=6,T=A!=23!3%6TQ42,43!6%5,5\!(45%A>)2* !R' !5,=,T,4!%(!(4*TA=,)%2!,+4!
)55T4!%W!? +4,+4(!6%Q&425=,)%2!)5!,%!R4!&=)3!&(%&%(,)%2=,4!,%!,+4!2=,)%2=A!5+=(4!%W!,+4!
*A%R=A!Q=(V4,\!(45%A>)2* !R' !5,=,T,4!%(!(4*TA=,)%2!,+4!)55T4!%W!? +4,+4(!6%Q&425=,)%2!
)5!,%!R4!&=)3!%2!=!Q=(V4,!5+=(4!%(!4dT=A!5+=(4!X^&4(!6=&),=_[!R=5)5\!(45%A>)2*!R'!5,=,T,4!
%(!(4*TA=,)%2!,+4!)55T4!%W!? +4,+4(!()5V!=3gT5,Q42,5!5+=AA!R4!Q=34!,%!=6,T=A!6%5,5!
)26T((43!R' !3=,=!*424(=,%(5\!=23!(45%A>)2* !R' !5,=,T,4!%(!(4*TA=,)%2!,+4!)55T4!%W!
? +4,+4(!=2!4=(A' !42,(' !&42=A,' !5+=AA!R4!=&&A)439!CAA!%W!,+454!Q=,,4(5!=(4!(45%A>43!
5)Q&A'!)2!,+4!Q%34A!=&&(%=6+!5T**45,43!+4(49!i%(4%>4(B!)W!=3Q)2)5,(=,)>4!3)WW)6TA,)45!
3%!=()54!)2!45,=RA)5+)2* !6%Q&425=,)%2B!,+4!Q%34A!=&&(%=6+!5T**45,43!+4(4!&4(Q),5!
,+4!i )2)5,(' !%W!<4=A,+!,%!5TR5,),T,4!=!(%' =A,' !&=' Q42,9!

!" C!546%23!%Rg46,)%2!,%!,+4!6%5,O5+=()2* !=&&(%=6+!Q=' !R4!,+=,!),!T234(6%Q&425=,45!
R(=23O2=Q4!6%Q&=2)45!,+=,!*424(=,4!(4*)5,(=,)%2!3=,=9!FT,!R46=T54!,+4!&(%&%5=A!
(4dT)(45!*424()6!42,(=2,5!,%!&=' !=!&(%&%(,)%2=,4!5+=(4!%W!*424(=,)2* !,+4!3=,=B!!
),!)5!+=(3!,%!544!,+4!R=5)5!W%(!5T6+!=2!%Rg46,)%29!U+)5!)5!45&46)=AA'!5%!R46=T54!,+4!
=&&(%=6+!(46%QQ42343!+4(4!5T**45,5!)26AT5)%2!%W!=!()5V!=3gT5,Q42,B!5%!,+=,!3=,=!
*424(=,%(5!=(4!6%Q&425=,43!W%(!,+4!&%55)R)A),'!%W!W=)AT(49!e424()6!W)(Q5!*=)2!2%!
T2W=)(!=3>=2,=*4B!R46=T54!,+4' !=(4!&=' )2* !,+4!3=,=!*424(=,%(5!=!&(%&%(,)%2=,4!5+=(4!
%W!,+4!6%5,5!%W!&%,42,)=A!W=)AT(49!XE(!6%25)34(43!5A)*+,A'!3)WW4(42,A'B!,+4!*424()65!=(4!
&=' )2* !=!&(%&%(,)%2=,4!5+=(4!%W!,+4!(4=A!6%5,5!R(=23O2=Q4!W)(Q5!)26T(!)2!6%23T6,)2* !
6A)2)6=A!,45,5!=6(%55!=!R(%=3!5&46,(TQ!%W!&(%3T6,5B!)26AT3)2* !,+%54!,+=,!W=)A!=23!24>4(!
*4,!,%!Q=(V4,[9!U+4!R(=23O2=Q4!W)(Q5!Q=' !(4=5%2=RA' !R4!6%25)34(43!=5!
T234(6%Q&425=,43!T234(!,+)5!5' 5,4Q!%2A' !,%!,+4!4G,42,!,+=,!,+4' !5+%TA3!R4!&=)3!Q%(4!
,+=2!=!&(%&%(,)%2=,4!5+=(4!%W!,+4)(!WTAA!=23!=6,T=A!6%5,5!)2!*424(=,)2* !3=,=9!!
U+4!6%5,O5+=()2* !=&&(%=6+!(4g46,5!,+4!6A=)Q!,+=,!,+4' !5+%TA3!R4!5%!&=)39!

!" C!,+)(3!=23!6%2,(=(' !%Rg46,)%2!Q=' !R4!,+=,!,+4!6%5,O5+=()2* !=&&(%=6+!)2=&&(%&()=,4A' !
%>4(6%Q&425=,45!R(=23O2=Q4!W)(Q5B!T2gT5,A' !42()6+)2* !,+4Q!=23!6%5,)2* !6%25TQ4(5!
?+%!QT5,!=5!=!(45TA,!&='!=!+)*+4(!6%5,!W%(!6%Q&4,),)>4!*424()6!&(%3T6,59!U+)5!
=(*TQ42,B!)Q&A)6),!)2!,+4!Q)5=&&(%&()=,)%2!=&&(%=6+B!? %TA3!6%2,423!,+=,!R(=23O2=Q4!
6%Q&=2)45!*=)2!=34dT=,4!=3>=2,=*4!R' !R4)2* !,+4!W)(5,!%2!Q=(V4,\!,+=,!6%(&%(=,4!
34>4A%&Q42,!)2>45,Q42,5!(%T,)24A' !R424W),!6%Q&4,),%(5!=23!,+=,!6%Q&=2)45!+=>4!2%!
5&46)=A!42,),A4Q42,!,%!6%Q&425=,)%2!W%(!,+)5!W=6,!X45&46)=AA'!? +42!%&4(=,)2* !)2!=!W)4A3!
+4=>)A' !(4A)=2,!%2!&=,42,5B!? +)6+!3%!&(%>)34!W%(!5&46)=A!(4? =(35!W%(!*42T)24!
)2>42,)%25[\!=23!,+=,B!45&46)=AA' !)2!34>4A%&)2* !6%T2,()45B!,+4!6%25TQ4(!)2,4(45,!)2!
A%? O&()643!Q43)6)245!%T,? 4)*+5!,+4!R(=23O2=Q4!6%Q&=2' !6A=)Q!,%!6%Q&425=,)%2!W%(!
*424(=,)2* !3=,=9!C!(4A=,43!%Rg46,)%2!)5!,+=,!,+4!6%5,O5+=()2* !=&&(%=6+!)5!U] 1D@O&AT5B!
=23!,+=,!U] 1D@O&AT5!Q4=5T(45!5+%TA3!R4!(4g46,43!R%,+!%2!&()26)&A4!=23!R46=T54!,+4' !
34A=' !%(!(=)54!,+4!6%5,!%W!*424()6!6%Q&4,),)%2!=23!,+4(4R' !+=(Q!6%25TQ4(59!
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C!W)(5,! (45&%254! ,%!,+)5!54,!%W!%Rg46,)%25!)5! ,+=,! ,+4!=6,T=A!6%5,! ,%!*424()6!W)(Q5!%W!,+4!!
6%5,O5+=()2* !=&&(%=6+!? )AA!R4!Q%345,B!45&46)=AA'!)2!5Q=AA4(!Q=(V4,!6%T2,()459!

U+4! 6%5,O5+=()2* ! =&&(%=6+! +=5! ,+4! =3>=2,=*4! %W! 3)(46,A' ! =33(455)2* ! R(=23O2=Q4!
6%Q&=2)45_! (=,)%2=A4! W%(! 3=,=! 4G6AT5)>),' B! RT,! %2! ,4(Q5! ,+=,! 3%! 2%,! %>4(A' ! RT(342!
6%25TQ4(59!1,!=6V2%? A43*45!,+4(4!=(4!(4=A!6%5,5!,%!*424(=,)2* !6A)2)6=A!,45,!3=,=B!=23!4>42!
=664&,5! ,+=,! *424()6! W)(Q5! 5+%TA3! +4A&! 5+%TA34(! ,+4! RT(342! c! RT,! =,! =! A4>4A! W=)(! =23!
&(%&%(,)%2=,4!,%!=6,T=AA' !)26T((43!=23!3%6TQ42,43!4G&425459!

C33(455)2* ! R(=23O2=Q4! 6%Q&=2)45_! (=,)%2=A4! W%(! 3=,=! 4G6AT5)>),' ! )5! )Q&%(,=2,! 2%,!
%2A' ! %2! ,+4! Q4(),5! %W! ,+%54! =(*TQ42,5B! RT,! =5! =! 24*%,)=,)2* ! &%5),)%29! 12! R)A=,4(=A! =23!
(4*)%2=A! 24*%,)=,)%25! %>4(! W(44! ,(=34! =*(44Q42,5! =23! )2! %,+4(! 3)56T55)%25B! =! * (%? )2* !
2TQR4(! %W! 34>4A%&)2* ! 6%T2,()45! =(4! =*(44)2* ! ,%! 3=,=! 4G6AT5)>),' ! &(%&%5=A59! U+4' ! =(4!
W)23)2* !,+=,!,+4!Q)5=&&(%&()=,)%2!=&&(%=6+!)5!2%,!=!>)=RA4!24*%,)=,)2* !&%5,T(49!U+)5!)5!5%!
345&),4!,+4!W=6,!,+=,!,+4!Q)5=&&(%&()=,)%2!=&&(%=6+!)5!? 4AA!*(%T2343!)2!,+4!U] 1D@!,4G,!
=23! 24*%,)=,)2* ! +)5,%(' 9! F' ! 6%2,(=5,B! ,+4! 6%5,O5+=()2* ! =&&(%=6+! 6=2! * )>4! 34>4A%&)2* !
6%T2,()45! 5%Q4,+)2* ! ,%! %WW4(! ,+=,! Q=' ! T234(6T,! 34Q=235! W%(! 3=,=! 4G6AT5)>),' ! R' !
=33(455)2* !,+4!T234(A' )2* !R=5)5!W%(!=2' !6A=)Q5!,%!(4? =(3!,%!R(=23O2=Q4!6%Q&=2)45!W%(!
6%23T6,)2* !6A)2)6=A!,45,59!

4 A compulsory licensing system for registration data 

M$6%NI / (+?" ?" 2%+%). 3 / * (8. -0%(?) ' " 8?" 2%808#' 3 %C. -%-' 2?8#-+#?. " %D+#+%

; =,=!4G6AT5)>),' !* )>45!3=,=!5TRQ),,4(5!=2!=R5%AT,4!()*+,!%W!4G6AT5)%2!,%!RA%6V!%,+4(5!W(%Q!
T5)2* ! %(! (4A')2* ! %2! ,+4!5TRQ),,4(5_!(4*)5,(=,)%2! 3=,=!W%(! =!&=(,)6TA=(!&4()%3! %W! ,)Q49!
$%T2,()45B! +%? 4>4(B! Q=' ! 6+%%54! ,%! =3%&,! 6%Q&TA5%(' ! A)6425)2* ! &(%643T(45! W%(! ,+4!!
3=,=!c!(TA45!,+=,!=T,+%()54!,+)(3!&=(,)45!,%!T54!%(!(4A' !%2!,+4!3=,=B!%(!&4(Q),!*%>4(2Q42,!
=*426)45! ,%!T54!%(! (4A' !%2! ,+4!3=,=! )2!6%25)34()2* ! (4*)5,(=,)%2!5TRQ)55)%25!W(%Q! ,+)(3!
&=(,)459!

$%T2,()45!=3%&,)2* !6%Q&TA5%(' !A)6425)2* !(4*)Q45!W%(!3=,=!4G6AT5)>),' !+=>4!=!2TQR4(!
%W!6+%)6459!

U+4' ! QT5,! 34,4(Q)24! ,+4! * (%T235! W%(! )55T)2* ! =! 6%Q&TA5%(' ! A)64264! c! )2! ? +=,!
6)(6TQ5,=2645!5+%TA3!6%Q&TA5%(' !A)642645!%2!,+4!3=,=!R4!)55T43f !

U+4' ! QT5,! 34,4(Q)24! ? +4,+4(! 6%Q&TA5%(' ! A)642645!5+%TA3!R4! )55T43!=T,%Q=,)6=AA' !
? +42!64(,=)2!6%23),)%25!=(4!Q4,!%(!=5!=!Q=,,4(!%W!3)56(4,)%29!

C23!,+4' !QT5,!346)34!? +4,+4(!6%Q&425=,)%2!? )AA!R4!&=)3B!=23!)2!? +=,!=Q%T2,9!
U+4!R(%=345,!6%Q&TA5%(' !A)6425)2* !5' 5,4Q!? %TA3!)2>%A>4!,+4!=T,%Q=,)6!)55T=264!%W!=!

A)64264! ,%! T54! %(! (4A' ! %2! ,+4! 3=,=! ? +424>4(! =! ,+)(3! &=(,' ! 5%T*+,! ,%! %R,=)2! Q=(V4,)2* !
=T,+%()5=,)%29! @T6+! =! 5' 5,4Q! ? %TA3! ? %(V! A)V4! ,+4! 6%5,O5+=()2* ! =&&(%=6+! 3456()R43! )2!
@46,)%2!J9#B!? +)6+!),54AW!Q=' !R4!6%25)34(43!=!6%Q&TA5%(' !A)6425)2* !5' 5,4Q9!U+)5!R(%=3!
=&&(%=6+B!W4=,T()2* !=2!=T,%Q=,)6!()*+,! ,%!T54!=AA!3=,=B!4WW46,)>4A' !5+)W,5! ,+4!42,)(4!3=,=!
&(%,46,)%2!5' 5,4Q!=? =' !W(%Q!4G6AT5)>),' !,%!=!A)=R)A),' !(4* )Q49!

C! 6%Q&TA5%(' ! A)6425)2* ! =! 5' 5,4Q! 6%TA3! =A5%!R4!345)*243!Q%(4!2=((%? A' B!5%!=5! ,%!
&(454(>4!,+4!R=5)6!4G6AT5)>),'!=&&(%=6+!RT,!,%!)26AT34!V4' !4G64&,)%259!
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M%(!4G=Q&A4B!,+4!3=,=!6%TA3!R4!6%Q&TA5%(' !A)642543!=T,%Q=,)6=AA'!)2!6=545!?+4(4!=!
6%Q&TA5%(' !A)64264!+=5!R442!)55T43!%2!=2!=55%6)=,43!&=,42,B!%(!)2!=2'! 6=54!?+4(4!,+4!
(4*)5,4(43! &(%3T6,! )26%(&%(=,45! =! &=,42,43! )2>42,)%29! X@T6+! (TA45! ? %TA3! 4WW46,)>4A' !
(4&A)6=,4!,+4!? =)>4(5!3456()R43!)2!@46,)%25!J9. B!,+%T*+!,+4' !Q)*+,!6%264)>=RA' !)26AT34!
6%Q&425=,)%29[!

] 4* )5,(=,)%2!3=,=!Q)*+,!=A5%!R4!6%Q&TA5%()A' !A)642543B!4),+4(!T&%2!=&&A)6=,)%2!%(!=,!
,+4! Q)2)5,(' _5! %? 2! )2),)=,)>4B! ? +4(4! ,+4! i )2)5,(' ! %W! <4=A,+! W)235! ,+=,! =! 6%Q&TA5%(' !
A)64264!%2!,+4!3=,=!? %TA3!=3>=264!)Q&%(,=2,!&TRA)6!+4=A,+!244359!

12!5%Q4!6=545B!6%T2,()45!Q=' !6+%%54! ,%!54,!6%Q&425=,)%2!W%(!6%Q&TA5%(' !A)642543!
(4*)5,(=,)%2!3=,=!=,!h4(%9!M%(!4G=Q&A4B!)W!,+4!3=,=!)5!6%Q&TA5%(' !A)642543!)2!6%2gT26,)%2!
?),+!=!6%Q&TA5%('!A)64264!%2!=2!=55%6)=,43!&=,42,43!&+=(Q=64T,)6=AB!,+4'!Q='! 34,4(Q)24!
,+=,! ,+4! 6%Q&425=,)%2! &=)3! W%(! ,+4! 6%Q&TA5%('!A)64264!%2!,+4!&=,42,!)5!5TWW)6)42,!
(4QT24(=,)%2!W%(!T54!%W!,+4!(4*)5,(=,)%2!3=,=!=5!? 4AA9!

12!%,+4(!6=545B!6%T2,()45!Q=' !6+%%54!,%!(4dT)(4!=!&=' Q42,!%W!6%Q&425=,)%2!W%(!T54!%W!
,+4!(4*)5,(=,)%2!3=,=9!U+)5!Q)*+,!)2>%A>4!=!(%' =A,' !(=,4!XW%(!4G=Q&A4B!. c0l !%W!5=A45[B!%(!
6%Q&425=,)%2!R=543!%2!,+4!3)56A%543!6%5,5!%W!*424(=,)2* !,+4!3=,=!X5)Q)A=(!,%!,+4!=&&(%=6+!
)2!,+4!6%5,O5+=()2* !=&&(%=6+!=R%>4[9!

M$: %!3 / (' 3 ' " #+#?. " %. C%+%). 3 / * (8. -0%(?) ' " 8?" 2%808#' 3 %C. -%-' 2?8#-+#?. " %D+#+%

@4>4(=A!6%T2,()45!Q=)2,=)2!6%Q&TA5%(' !A)6425)2* !5' 5,4Q5!W%(!(4*)5,(=,)%2!3=,=9!$%5,=!] )6=!
4Q&%?4(5!,+4!+4=A,+!=T,+%(),'! ,%! )55T4! 6%Q&TA5%(' ! A)642645! %2! (4*)5,(=,)%2! 3=,=! ,%!
=33(455!54()%T5!&TRA)6!+4=A,+!&(%RA4Q5B!)2!6=545!? +4(4!=!(4*)5,4(43!&(%3T6,!)5!2%,!R4)2* !
6%QQ4(6)=A)543B!=23!,%!(4Q43' !=2,)O6%Q&4,),)>4!&(=6,)6459!

F(=h)A!&(%>)345!W%(!=!6%Q&TA5%(' !A)6425)2* !5' 5,4Q!W%(!(4*)5,(=,)%2!3=,=!%2!&(%3T6,5!
W%(!? +)6+!),!=WW%(35!3=,=!4G6AT5)>),' 9!U+)5!5' 5,4Q!)5!)Q&A4Q42,43!T&%2!(4dT45,!%W!,+)(3!
&=(,)45B!)W!&(%3T6,5!=(4!2%,!6%QQ4(6)=A)543!)2!F(=h)A!? ),+)2!,? %!' 4=(5!%W!(4*)5,(=,)%2B!%(!
W%(!=2' !(4=5%2!=W,4(!,+(44!dT=(,4(5!%W!,+4!3=,=!4G6AT5)>),' !&4()%3!+=5!4G&)(439!

$%A%QR)=! &(%>)345! W%(! =! ? =)>4(! %W! 3=,=! 4G6AT5)>),' ! )W! ,+4! i )2)5,(' ! %W! <4=A,+!
34,4(Q)245!=!? =)>4(!)5!246455=(' !,%!&(%,46,!,+4!&TRA)6B!%(!)W!=!(4*)5,4(43!&(%3T6,!+=5!2%,!
R442!&A=643!%2!,+4!Q=(V4,!)2!$%A%QR)=!? ),+)2!%24!' 4=(!%W!(4*)5,(=,)%29!U+)5!A=,,4(!?=)>4(!
)5!=T,%Q=,)6B!2%,!(4dT)()2* !=!346)5)%2!%W!=2' !*%>4(2Q42,!=*426' 9!$%Q&425=,)%2!)5!2%,!
(4dT)(43! )2! 6=54! 4),+4(! %W!=! ? =)>4(! ,%! Q44,!+4=A,+!24435!%(!R46=T54! %W! A=6V! %W!
6%QQ4(6)=A)5=,)%29!

M$J%FA' %-+#?. " +(' %C. -%+%). 3 / * (8. -0%(?) ' " 8?" 2%808#' 3 %C. -%-' 2?8#-+#?. " %D+#+%

;=,=! 4G6AT5)>),'!&(%>)345!W%(!=2!4WW46,)>4! Q=(V4,)2* ! Q%2%&%A' ! W%(! 3=,=! 5TRQ),,4(59!!
U+4!5%6)=A!=23!+4=A,+!6%5,5!%W!5T6+!=!Q=(V4,)2* !Q%2%&%A' !Q=' !R4!>4(' !+)*+B!(45TA,)2* !)2!
>4(' !+)*+!&()645!6+=(*43!,%!&=,)42,5B!Q=2'! %W!?+%Q!Q='! =5!=!(45TA,!R4!342)43!=66455!,%!
244343! ,(4=,Q42,59! i =(V4,)2* ! Q%2%&%A)45! Q=' ! (45TA,! )2! %>4(6%Q&425=,)%2! ,%! 3=,=!
5TRQ),,4(59!C23!,+4'!Q='! T234(Q)24!4WW46,)>4!WT26,)%2)2*!%W!=!6%Q&4,),)>4!Q=(V4,&A=649!

U%!Q),)*=,4!,+454!3=2*4(5B!6%T2,()45!?),+!3=,=!4G6AT5)>),'!(4*)Q45!5+%TA3!)26%(&%(=,4!
6%Q&TA5%(' !A)6425)2* !(4*)Q45!W%(!(4*)5,(=,)%2!3=,=9!

U+4!(=,)%2=A4!W%(!,+4!R(%=345,!5T6+!5' 5,4Q!c!,+4!6%5,O5+=()2* !=&&(%=6+!c!)5!3456()R43!
)2!@46,)%2!#9#9!
!
!
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$%T2,()45! ,+=,! 346A)24! ,%! )Q&A4Q42,! ,+4! 6%5,O5+=()2* ! =&&(%=6+! 5+%TA3! 2%24,+4A455!
=3%&,! 6%Q&TA5%(' ! A)6425)2* ! 5' 5,4Q5! ,%! 34=A! ? ),+! 5&46)W)6! 6=545! %W! =RT54! ? ),+! ,+4!
&%,42,)=A!,%!=()54!W(%Q!Q=(V4,)2* !Q%2%&%A)459!U+454!)26AT34!

!" $%Q&TA5%(' !A)642645!W%(!(4*)5,(=,)%2!3=,=!? +4(4!,+4!=55%6)=,43!&=,42,43!)2>42,)%2!
+=5!R442!6%Q&TA5%(' !A)6425439!a %!6%Q&425=,)%2!5+%TA3!R4!&=)3!)2!5T6+!
6)(6TQ5,=2645B!R46=T54!=34dT=,4!6%Q&425=,)%2!? )AA!+=>4!R442!&(%>)343!,+(%T*+!,+4!
6%Q&TA5%(' !A)642649!U+4!(=,)%2=A4!W%(!5T6+!=!Q4=5T(4!)5!3456()R43!)2!@46,)%2!J9. 9" \!!
,+4!(=,)%2=A4!W%(!=!5' 5,4Q!%W!6%Q&TA5%(' !A)6425)2* !%W!(4*)5,(=,)%2!3=,=!W%(!&=,42,43!
&+=(Q=64T,)6=A5!)5!3)56T5543!)2!@46,)%2!J9. 9. 9!

!" K +4(4!,+4!i )2)5,4(!%W!<4=A,+!34,4(Q)245!,+=,!)55T=264!%W!=!6%Q&TA5%(' !A)64264!? )AA!
=3>=264!&TRA)6!+4=A,+!&T(&%545B!)26AT3)2* !R46=T54!,+4!(4*)5,4(43!&(%3T6,!)5!R4)2* !
Q=34!=>=)A=RA4!,%!,+4!&TRA)6!)2!)25TWW)6)42,!dT=2,),' !%(!dT=A),' !%(!=,!&()645!,+=,!
&(4>42,!&4%&A4!? +%!2443!,+4!&(%3T6,!W(%Q!%R,=)2)2* !),9!; =,=!4G6AT5)>),' !6%2W4(5!=2!
4WW46,)>4!Q=(V4,)2* !Q%2%&%A' B!? +)6+!Q4=25!%24!W)(Q!6=2!6%2,(%A!=66455!,%!
)Q&%(,=2,!3(T* !,+4(=&)459!K +4(4!,+)5!6%2,(=>4245!&TRA)6!+4=A,+!24435B!,+4!+4=A,+!
=*426' !5+%TA3!+=>4!=T,+%(),' !,%!%>4(()34!,+4!*%>4(2Q42,O6(4=,43!Q%2%&%A' !=23!=6,!
,%!Q44,!),5!3T,)45!,%!&(%,46,!&TRA)6!+4=A,+9!!

!" K +4(4!,+4!(4*)5,4(43!&(%3T6,!+=5!2%,!R442!&A=643!%2!,+4!Q=(V4,B!%(!? +4(4!246455=(' !
,%!(4Q43'! =2,)O6%Q&4,),)>4!&(=6,)6459!K +4(4!=!&(%3T6,!)5!2%,!%2!,+4!Q=(V4,B!=!A)64264!
,%!T54!,+4!(4* )5,(=,)%2!3=,=!? )AA!R4!244343!,%!=T,+%()54!42,(' !%W!*424()6!W)(Q5!,+=,!? )AA!
54AA!,+4!&(%3T6,9!C23!R46=T54!*%>4(2Q42,O6(4=,43!Q%2%&%A)45!6=2!R4!=RT543!c!=5!
Q%2%&%A)45!,423!,%!R4!c!,+4!*%>4(2Q42,!5+%TA3!(4,=)2!,+4!()*+,!,%!R(4=V!,+4!
Q%2%&%A'!),!+=5!6(4=,43!=5!=!(4Q43' !,%!=2,)O6%Q&4,),)>4!&(=6,)6459!

!" U%!=3>=264!%,+4(!&TRA)6!)2,4(45,!%Rg46,)>45!? +)6+!Q)*+,!R4!,+? =(,43!R' !=2!4WW46,)>4!
Q=(V4,)2* !Q%2%&%A' !W%(!&+=(Q=64T,)6=A59!E24!5T6+!* (%T23!Q=' !R4!,+=,!=!,+)(3!&=(,' !
+=5!T25T66455WTAA' !4234=>%T(43!3T()2* !=!(4=5%2=RA4!&4()%3!%W!,)Q4!X49*9B!H/ !3=' 5[!,%!
%R,=)2!,+4!3=,=!5TRQ),,4(_5!6%2542,!W%(!,+4!T54!%W!,+4!3=,=!T234(!(4=5%2=RA4!,4(Q5!=23!
6%23),)%259!12!5T6+!6=54B!=!6%Q&TA5%(' !A)64254!Q=' !R4!)55T43!%2!,+4!3=,=!W%(!,+4!
&T(&%54!%W!W=6)A),=,)2* !6%Q&4,),)%29 

C!6%Q&TA5%(' !A)6425)2* !5' 5,4Q!W%(!(4*)5,(=,)%2!3=,=!)5!U] 1D@!6%Q&=,)RA49!
U+)5!=&&(%=6+!Q=' !2%,!R4!6%Q&=,)RA4!? ),+!,+4!3=,=!4G6AT5)>),' !(4dT)(4Q42,5!%W!Q=2' !

W(44! ,(=34! =*(44Q42,5B!? +)6+! (4dT)(4! ,+=,! 3=,=! 4G6AT5)>),' ! R4! &(%>)343! ,%! =2' ! 24? !
&+=(Q=64T,)6=A!&(%3T6,!=23!3%!2%,!)26AT34!4G64&,)%259!

5 Public health-oriented variants of the data exclusivity approach 

; 45&),4!,+4!&TRA)6!+4=A,+!3(=? R=6V5!%W!,+4!3=,=!4G6AT5)>),' !=&&(%=6+B!Q%5,!)23T5,()=A)543!
6%T2,()45!=23!=!6%25)34(=RA4!2TQR4(!%W!34>4A%&)2* !6%T2,()45!+=>4!=3%&,43!,+)5!=&&(%=6+9!
E,+4(5! (4Q=)2! T234(! &(455T(4! ,%! 3%! 5%B! )26AT3)2* ! =5! &=(,! %W! )2,4(2=,)%2=A! ,(=34!
24*%,)=,)%259!

1,! ,+T5!Q=' !R4!)Q&%(,=2,!W%(!6%T2,()45!,%!6%25)34(!&TRA)6!+4=A,+!%&,)%25!? ),+)2! ,+4!
W(=Q4? %(V!%W!,+4!3=,=!4G6AT5)>),' !=&&(%=6+9!CAA!%W!,+4!=A,4(2=,)>45!6%25)34(43!+4(4!=(4!
6%Q&=,)RA4!? ),+!6%T2,(' !%RA)*=,)%25!T234(!U] 1D@!C(,)6A4!#H9#9!i =2' !=(4!6%Q&=,)RA4!=A5%!
?),+! ,+4!%RA)*=,)%25!,+=,!Q=2'! 6%T2,()45!+=>4!=664&,43!=5!&=(,!%W!R)A=,4(=A!%(!(4*)%2=A!
,(=34!=*(44Q42,59!
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O$6%=' 8#-?)#?" 2%#A' %8). / ' %. C%D+#+%' I ) (*8?H?#0%#. %" ' P%)A' 3 ?)+(%' " #?#?' 8%

i= 2' ! 24? ! &+=(Q=64T,)6=A!&(%3T6,5!3%!2%,!T,)A)54!24?! 6+4Q)6=A!42,),)45!Xa$75[9!!
U+4' ! Q=' ! R4! 4G)5,)2* ! 6+4Q)6=A! 42,),)45! (4W%(QTA=,439! U+4' ! Q=' ! R4! 4G)5,)2* ! 6+4Q)6=A!
42,),)45! 5%A3! W%(! =! 24? ! )23)6=,)%29! U+4' ! Q=' ! R4! 5=A,5! %(! %,+4(! 34()>=,)>4! >4(5)%25! %W!
4G)5,)2*!6+4Q)6=A!42,),)459!12!*424(=A!,+4!)2>45,Q42,! 6%5,! W%(! (4W%(QTA=,43! &(%3T6,5B!
&(%3T6,5!5%A3!W%(!24? !)23)6=,)%25!%(!34()>=,)>4!&(%3T6,5!? )AA!R4!A455!,+=2!W%(!a $759!

$%T2,()45!Q='! 6+%%54!,%!&(%>)34!3=,=!4G6AT5)>),'!2%,!,%!=AA!24?! &+=(Q=64T,)6=A!
&(%3T6,5B!RT,!%2A' !,%!,+%54!6%25)5,)2* !%W!a $759!7* ' &,!W%AA%? 5!5T6+!=2!=&&(%=6+9!

] 45,()6,)2* ! 3=,=! 4G6AT5)>),' ! ,%! a $75! 2=((%? 5! ,+4! 6A=55! %W! &(%3T6,5! ,%! ? +)6+! =!
Q=(V4,)2* !Q%2%&%A' !? )AA!R4!&(%>)3439!1,!5&4435!*424()6!6%Q&4,),)%2!W%(!=!6%25)34(=RA4!
(=2*4!%W!&(%3T6,5B!&(%>)3)2* !&=,)42,5!? ),+!A%? 4(!&()6459!

O$: %> +?H?" 2%D+#+%' I ) (*8?H?#0%?" %) ' -#+?" %)+8' 8%

O$: $6%L. 3 / * (8. -0%(?) ' " 8?" 2%. C%/ +#' " #8%

C!6%T2,(' !Q=' !6+%%54!,%!? =)>4!),5!&(%>)5)%2!%W!3=,=!4G6AT5)>),' !)2!64(,=)2!6=5459!K +4(4!),!
+=5!)55T43!=!6%Q&TA5%(' !A)64264!%2!&+=(Q=64T,)6=AO(4A=,43!&=,42,5B!),!Q='! 6+%%54!=5!,%!
?=)>4!,+4!3=,=!4G6AT5)>),'!W%(!,+4!&+=(Q=64T,)6=A9!

CAQ%5,! 4>4(' ! 6%T2,(' ! ,+=,! &(%>)345! W%(! ,+4! * (=2,)2* ! %W! &=,42,5! =A5%! &(%>)345! W%(!
6%Q&TA5%(' !A)6425)2*9!

n4,!,+4!=R)A),'!,%!T234(,=V4!6%Q&TA5%(' !A)6425)2* !6=2!R4!,+? =(,43!R'!3=,=!4G6AT5)>),'9!
1W!=!6%Q&TA5%(' !A)64264!)5!)55T43!%2!=!&+=(Q=64T,)6=AB!*424()6!W)(Q5!=(4!&4(Q),,43!,%!

Q=V4B!T54!%(!54AA!,+4!)2>42,)%2!6%>4(43!R' !,+4!6%Q&TA5%(' !A)642543!&=,42,!%(!&=,42,59!
<%? 4>4(B!4>42!)W!,+4(4!=(4!2%!&=,42,!R=(()4(5! ,%!42,4()2* ! ,+4!Q=(V4,B!*424()6!W)(Q5!

QT5,!5,)AA!%R,=)2!Q=(V4,)2* !=&&(%>=A9!1W!=!6%T2,(' !&(%>)345!W%(!3=,=!4G6AT5)>),' B!,+4!W)(Q5!
? )AA!4WW46,)>4A'! R4! R=((43! W(%Q! %R,=)2)2* ! Q=(V4,)2* ! =&&(%>=A! W%(! =5! A%2*! =5! ,+4! 3=,=!
4G6AT5)>),' !,4(Q!A=5,59!

12!5T6+!=2!)25,=264B!,+4!&%A)6' !346)5)%2!Q=34!,%!+=>4!)55T43!=!6%Q&TA5%('!A)64264B!
&(%Q%,4!6%Q&4,),)%2!=23!)Q&(%>4!=66455!,%!Q43)6)245!? )AA!+=>4!R442!T234(Q)243!R' !,+4!
546%23OA4>4A!%W!4WW46,)>4!Q%2%&%A' !&(%,46,)%2!6%2W4((43!R' !3=,=!4G6AT5)>),' 9!

U+4! &(%RA4Q! 6=2! R4! 5%A>43! R' ! ? =)>)2* ! ,+4! 3=,=! 4G6AT5)>),' ! &(%,46,)%2! )2! 6=54! %W!
6%Q&TA5%(' !A)642649!U+42B!=T,%Q=,)6=AA' !T&%2!)55T=264!%W!=!6%Q&TA5%(' !A)64264B!,+4!3=,=!
4G6AT5)>),' !&(%RA4Q!)5!4A)Q)2=,439!

U+4!5=Q4!(45TA,!6=2!R4!4WW46,43!R'! 5,)&TA=,)2* ! ,+=,!6%Q&TA5%(' !A)642645!%2!&=,42,5!
=T,%Q=,)6=AA'!)26AT34!=!6%Q&TA5%('! A)64264!%W!,+4!()*+,!,%!T54!%(!(4A'!%2!,+4!=55%6)=,43!
3=,=!c!=!&(%&%5=A!3)56T5543!)2!@46,)%2!I 9!

U+)5!=&&(%=6+!Q=' !R4!)26%Q&=,)RA4!? ),+!Q=2' !W(44!,(=34!=*(44Q42,5B!? +)6+!)26AT34!
5,()6,!=23!T2=QR)*T%T5!(4dT)(4Q42,5!W%(!,+4!&(%>)5)%2!%W!3=,=!4G6AT5)>),' 9!

O$: $: %, +#' " #' D%/ -. D*)#8%

U+4!A%*)6!%W!&(%>)3)2*!3=,=!4G6AT5)>),'!)5!,%!=WW%(3!&+=(Q=64T,)6=A!6%Q&=2)45!=!Q4=25!,%!
(46%T&!&=(,!%W!,+4!6%5,!%W!,+4)(!)2>45,Q42,!W(%Q!6%Q&4,),%(5!? +%!? )AA!Q=V4!T54!%W!,+4!
6A)2)6=A! ,45,! (45TA,5! %W! ,+=,! )2>45,Q42,9! FT,! 6%Q&=2)45! ? ),+! &=,42,! &(%,46,)%2! W%(! ,+4)(!
&(%3T6,5!=A(4=3' !*=)2!=!Q=(V4,)2* !Q%2%&%A' !=23!,+4!=R)A),'!,%!(46%T&!,+=,!)2>45,Q42,9!
e )>)2* !,+454!6%Q&=2)45!3=,=!4G6AT5)>),' !)2!=33),)%2!()5V5!%>4(6%Q&425=,)2* !,+4Q!c!,+4' !
Q=' !R4!=RA4!,%!4WW46,)>4A' !4G,423! ,+4!Q=(V4,)2* !Q%2%&%A' !6%2W4((43!R' ! ,+4!&=,42,B!%(!
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,+4' ! Q=' ! R4! =RA4! ,%! ,+? =(,! =! 6%Q&TA5%(' ! A)642649! U%! =>%)3! %>4(6%Q&425=,)2* ! &=,42,!
+%A34(5!=23! 342' )2* ! &=,)42,5!=66455!,%! )Q&%(,=2,! Q43)6)245B!),! )5!=&&(%&()=,4!2%,!,%!
&(%>)34!3=,=!4G6AT5)>),' !,%!&(%3T6,5!,+=,!)26%(&%(=,4!=!&=,42,43!)2>42,)%29!

U+)5!=&&(%=6+!Q=' !2%,!R4!6%Q&=,)RA4!? ),+!,+4!3=,=!4G6AT5)>),' !(4dT)(4Q42,5!%W!Q=2' !
W(44! ,(=34! =*(44Q42,5B!? +)6+! (4dT)(4! ,+=,! 3=,=! 4G6AT5)>),' ! R4! &(%>)343! ,%! =2' ! 24? !
&+=(Q=64T,)6=A!&(%3T6,9!

O$J%QCC' )#?" 2%#A' %#' -3 %. C%D+#+%' I ) (*8?H?#0%

O$J$6%RA. -#' " ?" 2%#A' %#' -3 %

K +)A4!Q%5,!3=,=!4G6AT5)>),' !(TA45!&(%>)34!=!Jc" / !' 4=(!&4()%3!%W!4G6AT5)>),' B!,+)5!&4()%3!!
)5! =2! =(R),(=(' ! %24B! 2%,! 6%((4A=,43! ,%! ,+4! =6,T=A! 6%5,5! %W! )2>45,Q42,! )2! 6A)2)6=A! ,()=A59!!
U+4!&(%>)5)%2!%W!=!Q=(V4,)2* !Q%2%&%A' !6=2!R4!4G,(=%(3)2=()A' !&(%W),=RA4\!=23!W)>4!' 4=(5!
)5! A)V4A' ! ,%!%>4(6%Q&425=,4!3=,=!%()* )2=,%(59!C!6%T2,(' !&(%>)3)2* !W%(!3=,=!4G6AT5)>),' !
5+%TA3! ,+T5! 6%25)34(! 5+%(,42)2* ! ,+4! ,4(Q! ,%B! 5=' B! ,+(44! ' 4=(5B! %(! )23443! =2' ! A42* ,+! ),!
6+%%5459!

@T6+!=!5'5,4Q!?%TA3!5,)AA!6%2W4(!3=,=!4G6AT5)>),' _5!4WW46,)>4!Q=(V4,)2* !Q%2%&%A'!%2!
,+4!3=,=!%()* )2=,%(B!RT,!W%(!=!5+%(,4(!,4(Q9!

O$J$: %QDS*8#?" 2%#A' %8#+-#%D+#' %. C%D+#+%' I ) (*8?H?#0%

D+=(Q=64T,)6=A!6%Q&=2)45!W(4dT42,A'!3%!2%,!)2,(%3T64!=!&(%3T6,!)2!=AA!2=,)%2=A!Q=(V4,5!=,!
,+4!5=Q4!,)Q49!1W!,+4!&4()%3!%W!3=,=!4G6AT5)>),' !6%QQ42645!? +42!=!&(%3T6,!*=)25!Q=(V4,!
=T,+%()5=,)%2!)2!6%T2,(' !o B!RT,!Q=(V4,)2* !=T,+%()5=,)%2!? =5!%R,=)243!,? %!' 4=(5!=W,4(!),!
? =5!%R,=)243!)2!6%T2,(' !n B!,+42!,+4!3=,=!4G6AT5)>),' O6%2W4((43!Q=(V4,)2* !Q%2%&%A'!? )AA!
6%2,)2T4!)2!6%T2,(' !o !W%(!,? %!' 4=(5!=W,4(!),!5,=(,5!)2!6%T2,(' !n 9!

C!6%T2,(' !Q=' !5,=(,!),5!&4()%3!%W!3=,=!4G6AT5)>),' !R' !(4W4(4264!,%!,+4!W)(5,!? %(A3? )34!
(4*)5,(=,)%2!%W!,+4!&(%3T6,9!

U+)5!?)AA!+4A&!425T(4!,+=,!6%25TQ4(5!)2!5Q=AA4(!Q=(V4,!6%T2,()45!c!? +4(4!R(=23O2=Q4!
6%Q&=2)45!Q=' !(4* )5,4(!,+4)(!&(%3T6,5!A=,4(!,+=2!)2!A=(*4(!Q=(V4,5!c!=(4!2%,!W%(643!,%!? =),!
4G,(=!,)Q4!W%(!W)2=A)5=,)%2!%W!,+4!3=,=!4G6AT5)>),' !&4()%39!1,!=A5%!&(%>)345!=2!)2642,)>4!W%(!
&+=(Q=64T,)6=A!6%Q&=2)45!,%!(4*)5,4(!,+4)(!&(%3T6,5!Q%(4!dT)6VA'!)2!5Q=AA4(!Q=(V4,5B!5%!
,+=,!,+4)(!Q=(V4,)2* !Q%2%&%A' !)2!,+%54!6%T2,()45!A=5,5!A%2*4(9!

@%Q4!W(44!,(=34!=*(44Q42,5!5&46)W' !,+=,!,+4!5,=(,!3=,4!W%(!3=,=!4G6AT5)>),' !)2!=!6%T2,(' !
QT5,!R4!? +42!Q=(V4,)2* !=T,+%()5=,)%2!)5!W)(5,!* (=2,43!)2!,+=,!6%T2,(' 9#!M%(!6%T2,()45!,+=,!
=(4!Q4QR4(5!%W!,+454!,(=34!=*(44Q42,5B!=3gT5,)2* !,+4!5,=(,!3=,4!W%(!3=,=!4G6AT5)>),' !)5!2%,!
=2!%&,)%29!

6 Conclusion 

12!)Q&A4Q42,)2* !U] 1D@!C(,)6A4!#H9#B!6%T2,()45!5+%TA3!R4!=? =(4!%W!,+4!R(%=3!(=2*4!%W!
WA4G)R)A),)45!=>=)A=RA4!,%!,+4QB!=23! ,+4! &TRA)6! +4=A,+! 6%5,5!%W!&T(5T)2* ! 64(,=)2!
)Q&A4Q42,=,)%2!=&&(%=6+459!

U+4!Q)5=&&(%&()=,)%2!=&&(%=6+!)5!U] 1D@!6%Q&A)=2,!=23!)Q&%545!,+4!5Q=AA45,!R=(()4(5!
,%!*424()6!42,(' !=23!,+4!A%? 45,!6%5,!%2!6%25TQ4(59!
!
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$%T2,()45! ,+=,! 6+%%54! 2%,! ,%! =3%&,! ,+4! Q)5=&&(%&()=,)%2! =&&(%=6+B! R46=T54! %W!!
6%264(2!=R%T,!5T&&%(,)2* !] j ; B!W=)(2455!,%!3=,=!*424(=,%(5B!%(!&(455T(4!)2!)2,4(2=,)%2=A!
,(=34! 24*%,)=,)%25B! 5+%TA3! * )>4! 5,(%2*! 6%25)34(=,)%2! ,%! ,+4! 6%5,O5+=()2* ! =&&(%=6+9!!
U+)5!=&&(%=6+!5=,)5W)45!,+4!5TR5,=2,)>4!(=,)%2=A4!W%(!3=,=!4G6AT5)>),' B!? +)A4!,=)A%()2* !,+4!
6%Q&425=,)%2!&=)3!,%!3=,=!%()* )2=,%(5!,%!=55T(4!,+4' !=(4!2%,!%>4(6%Q&425=,439!1,!)5!5)Q&A4!
,%!=3Q)2)5,4(!=23!? )AA!)Q&%54!%2A' !>4(' !Q%345,!R=(()4(5! ,%!*424()6!42,(' !=23!Q)2)Q=A!
6%5,5! %2! 6%25TQ4(59! M%(! ,+454! (4=5%25B! 6%T2,()45! ,+=,! =(4! 2%,! =RA4! ,%! 34W423! =!
Q)5=&&(%&()=,)%2!=&&(%=6+!)2!,(=34!24*%,)=,)%25!=23!=(4!R4)2* !&(455T(43!,%!=*(44!,%!=!3=,=!
4G6AT5)>),' !(4* )Q4!5+%TA3!6%T2,4(&(%&%54!=!6%5,O5+=()2* !5' 5,4Q9!

$%T2,()45!,+=,!6+%%54!,%!4Q&A%'!=!3=,=!4G6AT5)>),' !5' 5,4Q!? )AA!4WW46,)>4A' !&(46AT34!
*424()6!6%Q&4,),)%2!3T()2* !,+4!&4()%3!%W!3=,=!4G6AT5)>),' 9!U+)5!? )AA!)Q&%54!+)*+!6%5,5!%2!
6%25TQ4(5B!?+%!?)AA!4),+4(!R4!(4dT)(43!,%!&=' !+)*+4(!&()645!,+=2!? %TA3!R4!%R,=)243!? ),+!
*424()6!6%Q&4,),)%2B!%(!? )AA!R4!T2=RA4!,%!=WW%(3!244343!Q43)6)245!=A,%*4,+4(9!75&46)=AA' !
R46=T54!,+4(4!)5!=2!=A,4(2=,)>4!=23!A455!6%5,A'!5'5,4Q!c!,+4!6%5,O5+=()2* !=&&(%=6+!c!? +)6+!
5=,)5W)45!,+4!&%A)6' !(=,)%2=A4!W%(!3=,=!4G6AT5)>),' B!6%T2,()45!5+%TA3!R4!>4(' !6=T,)%T5!R4W%(4!
=3%&,)2* !=!3=,4!4G6AT5)>),' !(4* )Q49!

U+%54! ,+=,!3%!=3%&,!=!3=,=!4G6AT5)>),' !5' 5,4Q!5+%TA3!A)Q),! ),5!56%&4!R' !5&46)W' )2* !!
,+=,!3=,=!4G6AT5)>),'!)5!&(%>)343!%2A'!,%! 24? ! 6+4Q)6=A! 42,),)45! =23! W%(! T23)56A%543!
)2W%(Q=,)%29!

i %5,! )Q&%(,=2,A' B! ,+4' ! 5+%TA3! 5&46)W' ! ,+=,! 3=,=! 4G6AT5)>),' ! )5! ? =)>43! )2! 6=545! %W!
6%Q&TA5%(' ! A)6425)2* ! %W! =55%6)=,43! &=,42,5! X%(! ,+=,! (4*)5,(=,)%2! 3=,=! )5! =T,%Q=,)6=AA' !
6%Q&TA5%(' !A)642543!=A%2*!? ),+!=!6%Q&TA5%(' !A)64264!%2!,+4!=55%6)=,43!&=,42,5[9!M=)AT(4!
,%!=3%&,!5T6+!Q4=5T(45!?)AA!Q4=2!,+=,!3=,=!4G6AT5)>),'!?)AA!,+?=(,!*%>4(2Q42,=A!4WW%(,5!
,%!)55T4!6%Q&TA5%('!A)642645!%2!Q43)6)245B!W%(!,+4!,4(Q!%W!,+4!3=,=!4G6AT5)>),'9!

C!546%23!,%&!&()%(),' !W%(!6%T2,()45!Q=)2,=)2)2* !3=,=!4G6AT5)>),' !5' 5,4Q5!5+%TA3!R4!,%!
Q=)2,=)2! =! *424(=A! 6%Q&TA5%(' ! A)6425)2* ! 5' 5,4Q! W%(! 3=,=B! 5%! ,+=,! &%A)6' Q=V4(5! +=>4!
A=,),T34!? +42!244343!,%!)55T4!A)642645!=23!6(4=,4!4G64&,)%25!,%!,+4!4WW46,)>4!Q=(V4,)2* !
Q%2%&%A)45!6%2W4((43!R' !3=,=!4G6AT5)>),' 9!U+4' !5+%TA3!+=>4!5T6+!=T,+%(),' !=,!A4=5,! )2!
6=545!,%!Q44,!&TRA)6!+4=A,+!24435!=23!,%!(4Q43' !=2,)O6%Q&4,),)>4!&(=6,)6459!
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