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B03% ,3>3<*?-% (<*,+2L>32% (+<% );3>(3)% 3MO(D(*% 2()*(<>*% ,12(+D(+?+=(>1?% ;,+:3,%(
(<)*1<>3"% 03?(L:% (+<)%;+))3))% 1% ?(<31,% 3<3,=-%*,1<)G3,% VQHBY %, 1*(+% *01*% 3M>.
1, +*+<)%DL*%G1??)%)0+,*%+G%*01*%+G%>1,D+<%(+<)&%B0() W-EEBHIEIEG LN+L, 1D ??
*03,1;3L*(>%3GG(>1>-%1<2%*+M(>(*-%*+%031?*0-%*())L3)&%B03)3%>01,1>*3,()*(>)%,3<2!
L (O(<=%>1<2(21*3% G+,%*03%*,31*:3<*% +G %D, 1(<%*L:+L,)"%0312%1<2%<3> % <3+;?71)
LN31?% :3?71<+:1&% B03% 3N1?L1*(+<% +G% >?(<(>1?% 3GG(>1>-% %(P?% D3% ;3>
;0-)(>+>03:(>17%>01,1>*3,() 1*(+<%;01)3%1<2%);,3>?(<(>1?7%)*L2(3)%+<%>377%7?(<3)"%E (*(
*(1?)%)>032L?32%*+%)* 1| %6(& %:(2

AL*L,3% (<*3=,1*(+<% +QW<te*¢-23% *,31*:3k*|&3&"% )3dL3<*(1?% +,% )(:L?*1<3+L)%
23?(N3,-% +G% D31:)% +G% 2(GG3,38*B)B3¥@) *03% G, +<*(3,% +G% ;3,)+<1?()1*(+<% (<%
012,+<*03,1;-&% B0()% 1;;,+1>0% 01)% *03% ;+*3<*(1?% *+% G1>(?(*1*3% *03% )3?3>*(+<% +
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)L(*1D?3% D31:% D1)32% +<% *03% (<2(N(2L1?% D(+?+=(>1?%;,+G(?3% +G% *03% *L:+L,"%
(23<*(G(32%*0,+L=0%D?++2%D(+:1, 3,)%+,%12N1<>32%GL<>*(+<1?7%(:1=(<=%*3>0<(dL3)&
0% *+%;,+N(23% 1% D3);+ 3% *,31*:3<*% G+,% 31>0% ;1*(3<*"% EO(>0% >1<9Ph?)+% D3% (<*
)-)*3:(>%*03,1;(3)%)L>0%1)%>03:+*03,1;-%1<2%(::L<+903,1;-&

R<%122(*(+<%*+% (*)%(<*3<232%1;;?(>1*(+<%(<%*03%>?(<(>1?% G(3?2"%*03%<3E%012
1?)+% D33<%23)(=<32% G+,% 13,+);1>3% 1;;?(>1*(+<)&% U;3>(G(>1??"% *03% =3<3,1*(+<%
D31:)% E(??% D3% 3:;?+-32% G+,% (,,12(1*(+<%*3)*(<=% +<% :1*3, (1 2%} 32%:{&% *03% G 1L
>+:;+<3<*)%G+,%);1>3%:()) (+<)"%>+<*,(DL*(<=%*+%,3)31,>0% (<*+%*03%,3)()*1<>3%+G%
(<%3<N(,+<:3<*)%E(*0%)*,+<=%3M;+)L,3%*+%>+) ¥%,12(1*(+<&

B03%R5U; R¥IRB3>*%1?)+%3M3:;?(G(3)%1%N(,*L+L) %31 B35 L D?A B+, 1*(+<%1<2%
*3>0<+?+=-%*,1<)G3,&%B03%'(AL*L,3%?1D+,1*+,-%;?1-32%1%>,L>(1?%,+?3%(<%*03%23N
*03%)+L,>3%1<2%*03% >+<*,+?%)-)*3:)% G+,%*03% ?(<31,%1>>373,1*+,%:1=<3*)"% 1) % E3
N1?(21*(+<%+G%*03%)+G*E1,3%G+,%2+)3%23?(N3,-%E (*0%*03%<3E%(+<%);3>(3)&%B03
*03%W1IN(1%1<2%U+L*03,<%51*(+<1?%Q1D+,1*+,-%)3>*(+<)"%>+<*,(DL*32%*+%*03%23) (=
,3?(1D?3%1<2%,3;,+2L>(D?3%)+L,>3"%>1;1D?3%+G%2+LD?(<=93%06%(AN3%*3%6+,:1<>
3M()*(<=%)+L,98)&

1(*0% :+,3% *01<% 8"###% ; 1*(3<*)% *,31*32% )(<>3% .#$$"% 456 7% 01)% 3)*1D?()032% (*)3?C
(<*3,<1*(+<1?%>3<*,3%+G%3M>3??3<>3%(<%*03%G (372%+G%+<>+?2+=(>17%012,+<*03,1
3M1:;?3%+G%*3>0<+?+=(>1?%(<<+N1*(+<%1;;?(32%*+%);3,)+<1?()32%tR2P+(< 38 %B03%GL*1
G+>L)3p<%*03%GL,*03,%3M;1<)(+<%+GC%>?(<(>1?%(<2(>1*(+<)%1<2%*03%(<*,+2L>*(+<%
);3>(3)"%*03,3D-%>+<)+?(21*(<=%*03%,+?3%+G%1;;?(32%;0-) (>)%(<%*W8%G (=0*%1=1(<)*
%

%

(A;A '"ELMIFBNO!DKPHNEQEOBKC

W, +*+<%*03,1;%(+<%*03,1;%1<2%012,+<*03,1;-%1,3%1??%12N1<>32%,12(+*03,1;-%*3>
D1)32%+<%*03%L)3%+G%>01,=32%:;1,*(>?3)%G+,%*03%*,31*:3<*%+G%)+?(2%*L:+L,)&%"
1,3%)(=<(G(>1<*%2(GG3,3<>3)%(<%D+*0%;0-)(>1?% 1<2%D(+?+=0d%%2(xB>1?% 1) Y0 E3?7
1;;?2(>1*(+<&%B03%:;,(:1,-% 2()*(<>*(+<%D3*E33<%*03) 3% :3*0+2+?+=(3)%>+<>3,<)%*03%*-
:1,%(>?3% L)32"% *03% 2+)3% 2()*,(DL*(+<"% *03% D(+?+=(>1?% 3GG3>*% +<% *L:+L,% >3
*3>0<+?2+=(>17?%>+:;?3M(*-%,3dL(,32%G+,%*03(,%(%23:3<*1*(+<&

W, +*+<%*03,1;-%3:;?+-)%;,+*+<)"%(&3&"%;+) (*(N3?-%>01,=32%);1,*(>?3) % E(*0%1%:1))%3dI
*+96*01*%+G%1%0-2,+=3<%1*+:&%B03%;,(<>(;1?%D3<3G (*%+G%*0()%*3>0<(dL3%() %(*) %>
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3<3,=-%(<%1%0(=07-%?+>1?()32%:1<<3,"% 1**,(DL*1D?3%*+%*03% _,1==%:;31 &%B0()%>
:1°3)%;,+*+<%*03,1;-%;1,*(>L?1,?7-%)L(*1D?3%(<%>1)3)%E03,3%*03%*L:+L,%()%?+>1*32%
M (X% *+% >,(*(>1?% +,=1<)"% )L>0% 1)% ;132(1*,(>% D,1(<"% 3-3"%L+)&H L??% D1)39
AL,*03,:+,3"%2L 3%*+%(*)%0(=0%;,3>() (+<"%;,+*+<%*03,1;-%()%1))+>(1*32%E (*0%1%?+E3,%
+G% ?1*3% )(23% 3GG3>*)"% EO0(>0% ()% ;1,*(>L?1,?-% ,3?3N1<*% (<% -+L<=% ;1*(3<*)"% (
1,3)3,N1*(+<%+G%031?*0-%*())L3% ()% 3))3<*(1?%*+% 3<)L,3%«+33 UG, H.989823N3?
D(+?2+=(>1?%)*1<2;+(<*\%;,+*+<)%01N3%1<%1N3,1=3%7?(<31,%3<3,=-%*,1<)G3,%VQHBY?
D(+?+=(>1?%3GG3>*(N3<3))%VJ_HY%+G%1;;,+M(:1*3?-%$&$"%EO(>0%()%:1,=(<1??-%0(=C
+G%;0+*+<)%L)32% (<% >+<N3<*(+<1?%,12(+*03,1;-&% MBI /AN } Y H *0(<%*03%
D31:1%3);3>(1??-%(<%*03%*3,:(<1?%,3=(+<)"%E03,3%*03%QH&06*3<2)%*+%(<>,31)3&
R+<%*03,1;""%+<%*03%+*03,%01<2"%L*(?()3)%031N-%(+<)"%;1,*(>L?1,?-%>1,D+<%(+<)%
01N3%1%)LD)*1<*(1?7?-%0(=03,%:1))%1<2%>01,=3%>+:;1,32%*+%);,+*+<)&%B0()%,3)L?*)%(:
?1*3,1?%D31:%)>1**3,(<="% :+,3%,3>()3% 3<3,=-%,3?31) 3% 1 <29 : DHNIAUBL 9" % 1% N 3,
E0(>0%>+<)3dL3<*?-%7?7312)%*+%1%)(=<(G(>1<*?-%0(=03,%D(+?+=(>1?%3GG3>*&% R <%!
>1,D+<% (+<)% >1<% ,31>0% N1?L3)% D3*E33<% .% 1<2% 9% ,3<23,(<=% *03:% ;1,*(>L?1,?-
1=1(<)*%,12(+,3)()*1<*%1<2%;++,?-%+M-=3<1*32%*L: +L,) %*0 P9+ {S 1596, 32436+ +%
>+<N3<*(+<1?%,12(+*03,1;-% +,% ;,+*+<%*03,1;-% (*)3?G &% B0()% ()% 1**,(DL*1D?3% *+% *Q
031N-% (+<)% (<2L>3%>+:;?3M% 1<2%:1<(G+?2%T56%21:1=3"%EO0(>0%*03%*L:+L,%>3?7"
3GG3>*(N3?-%,3;1(,&%4+<)3dL3<*?"%(+<%*03,1;-%() % B R(H3¥32%G ) P5==1*32%
(<%2(GG(>L?*%+,%(<+;3,1D?3%)(*3)"%)L>0%1)%>3,*1(<%;3?N(>%)1,>+:1)%+,%*L:+L,)%1*
*03%) L92&

'+E3N3,"% *0()% (<>,31)32% D(+?+=(>1?% 3GG(>1>-% ()% 1?)+% 1>>+:;1<(32% D-% (<
*3>0<+?2+=(>17%>+:;?3M(*% 0(=0% +;3,1*(<=% >+)*)"% 1<2% (<>,31)32% ) 3<) (*(N (*-% *+% 2
L<>3,*1(<*(3)"%E0(>0%,3dL(,3%3N3<%:+,3%)+;0()*(>1*32%);?1<<(<=%*+%1N+(2%21:1=3%"*+
*())L3&b6

A(<1??"% *03% *3,:% 012,+<*03,1;-% ()% *+% D3% L<23,)*++2% 1)% 1% D,+123,% >1*3=
3<>+:;1))3)%D+*0%:;,+*+<%*03,1;-%1<2%(+<%*03,1;-&%B03%*3,:%23,(N3)%G, +:%*03%0,33"
2%%.'/"% :31<(<=% a031N-b"% 1<2% ()% L)32% (<% >?(<(>1?% 1<2% 1>123:(>% >(,>?3)% *+%
,12(+*03,1;-%%*,31*:3<*%>1,,(32%+L*%L) (<=%012,+<(>%;1,*(>?3)"%(&3&"%;1,*(>?3)%*01*%(-
*03% )*,+<=% <L>731,% G+,>3"% )L>0% 1)% ;,+*+<)"% <3L*,+<)"% 1<2% 031N-% (+<)&% F
012,+<*03,1;-%()%1<%L:D,3??1%*3,:%*01*%3<>+:;1))3)%*03%GL??%,1<=3B%G%*3>0<+?+:
+<% 0(+B<3,=-% >01,=32% ;1,*(>?3% D31:)&% '+E3N3,"% EO0(?3% ;,+*+<% *03,1;-% ()% <+E%
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3)*1D?()032% *3>0<-+2+="% E(*0% <L:3,+L)% >?(<(>12% >3<*,3)% 1>*(N3% (<% HL,+;3% *0
U*1*3)7\061<2%6) (1 %(+<%*03, 1;-%()%)*(??%1%:+,3%);3>(12()32%1<2%7?3))%E(23);,312%G,
+<2-061%G3E%>3<*,3)%1>*(N3%E+,22E(238%HM1:;23)%(<>?L23%456 7%4<2BV 1N (1°%+039
" +=+0543<* 306(<%m1; 1< %1<2%*03%OURB6(<%03,:1<-&

%

I"#$% &) G+,%/0*. &%+ 1R06&+*HEWHHT '
8/$%9&)'/0,+?"/0&'34567

(A<A 1 QICHOHKFIMG

J12(+*03,1;-% ()% 1% GL<21:3<*1?% *03,1;3L*(>% *++2% (<% *03% G(=0*% 1=1(<)*% >1<
1;;,+M(:1*32-% 8##0% +G% >1<>3,% ;1*(3<*)% 3?2(=(D?3% G+,% *,31*3<*&% R<% :1<-% >
12(+%03,1;-% >+<*,(DL*3)% )(=<(G(>1<*?-% *+% >L,(<=% *03% 2()31)3&% '+E3N3,% 2:
>+<)(23,1D?3%*390=(>1?%12N1<>3)%+N3,%*03%?1)*%*E+%23>123)"%(*)%>?(<(>1?%3G
()% )*(22% 2(:(*32% D-% *+M(>(*-% *+% 0312*0-% *())L3)% 12\1>3<*0b *+% *03% <3+;?1):&% J3
M (> (%% E+L22% <+*0% +<?-% (<>,31)3% *03% 2+)1=3% *01*% >1<% D3% )1G3?-% 12:(<()*3;:
3M;1<2% 1/83<*0 +;%(+<)% G+,% ,3)()*1<*% +,% 2+>122-9 12N1<>32%*L:+L,)"% 1)% E3?27% 1)
2+<$3,:96)(23%3G G 3>%)%(<%; 1*(3<*)%E(*0%1%:+,3%G INW_, 1D?3%:;, +=<+)()&

R<% *0()% >+<%3QBMA6,12(+%03,1;-% VAQBLIBY% ,3;,3)3<*)% 1% <3E% G,+<*(3,% (<%
+<>+2+=(>12% ,12(++03,1;-8% W,3>2(<(>1?2% )*L2(3)% 01N3% )0+E<% *01* % E03<% 12:(<()
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)(=<(G(>1<*?-%0(=03,%2+)3)%*01<%>L,,3<*%)*1<21,2)%DL*%G+,%3M*,3:3?-%)0+,*%*(:3)%
$##% :(??()3>+<2) Y% (,,12(1*(+<% >1<% 2,1)*(>1??-% ,32L>3% *+M(>(*-% *+% 031?*0-% *())L
1(<*1(<(<=% 1<*(*L:+L,% 3GG(>1>-%>+:;1,1D?3% *+% *01*% + G % >+<NI&BBN %80 ,12(+*03,1
;03<+:3<+<"0% " <+E<%1) BRI BCG3>*1%()%D1)32%+<%1%,12(+D(+?+=(>17%:3>01<():%*(
(%)*(??%D3(<=%3M;?+,32"%DL*%E0(>0%)0+E)%=,31*%%03,1;3L*(>%;,+:()3&

BO3%Q6U' BGG3>*1%2+>L:3<*32%(<%1<(:17%:+23?)"%(<N+?N3)%*03%1D(?(*-%*+%12:(<(
*03,1;3L*(>%2+)3%(<%G, 1>*(+<)%+G %1 %) 3>+<2"%1*%, 1*3) %L ; %*+%@##%* (:3)%0(=03,%*0
+<3)&%B0()%:3*0+2% 1;;31,)% *+% 1>0(3N3% =,31*3,% ) 3?3>H(NCLHF 2% 212{ £]2%

1, H*3>*(<=%0317*0-%*())L3)%1<2%:1(<*1(<(<=%*03%>-*+*+M(>%1>*(+<%+<%*03%*L:+L,%L <
RG%*03)3%,3)L?*)%1,3%>+<G(,:32%1<2%*,1<)?1*32% (<AQGP (27303 11>:¥% 3%
>+1.22%,3;,3)3<*%1%D,31 *0,+L=0%(<%*03%*,31*:3<*%+G¥sH*, BR9B-DREC e 22%
(<%*03%+;*(: () 1*(+<%+G%3M()*(<=%*03,1;(3)&

6*% *03% <1*(+<1?% ?3N3?7% *03% 43<*+% W()1<+% PL?*(2()>(;?(<1,3% )L??1% J
R:;?3:3<*1h(+<3%47?(<(>1%RQBR1L %1 2(+*03,1;-%VAWAIY"%3)*1D?()032%E (*0(<%4RUfW%
V43<*3,% G+,% R<)*,L:3<*% U01,(<=% +G% *03% f<(N3,) (*-% +G% W() 1Y % 1(:)% *+% D3>+:3
(<*3,<1*(+<1?%,3G3,3<>3%>3<*,3%+<%*0()%(<>,31)(<=?-%(:;+,*1<*%*3>0<(dL3"%D+*0%)>(:
1<2%(<%*3,:)%+G%>?(<(>1(A%)R? (>1

J+:3% ,3>3<*?-% 0+)*32°A¢R8Y6%12(+*03,1;-% 1<2% W1,*(>?3% B03,1;-% VAIWBY% E+,?2%
>+<G3,3<>3"%EO0(>0%D,+L=0*%*+=3*03,%+N3,%"##%3M;3,*) % G, +:%:+,3%*01<% @#%>+L.
+G%*03%>3<*,1?%())L3)%0(=0?(=0*32%E1)%*03% 33200123 Yt « Z%{% +G%*03%
D(+?+=(>17%:3>01<():)%L<23,?3%ON0 BGG3>*&%R<%;1,*(>L?1,"%*03%,H?3%+G%?+<=%
?2(G3%:;,+*3(<)%(<%031?*0-%*())L3)%()%D3(<=%(<N3)*(=1*32"%1)%*03(,%1D)3<>3%(<%*L:-
1%23*3,:(<(<=%G1>*+,%(<%*03,1;3L*(>%)3?3>*(N(*-&%4+<>L,,3<*?"%*03%(:;+,*1<>3%+GY
(<%2+)3%12:(<()f+¥% 1<2%:31)L,3:3<*%E1)%,3(*3,1*32% 1) % 1<% 3))3<*(1?%,3dL(,3:3<*% G
39)L,(<=%)1G3%1<2%3GG3>*(NFp*,31*:3<*)&

B03% (:;?3:3<*1*(+<%AQBY' 9912(+*03,1;-% ,3dL(,3)% *03% 23N3?+;:3<*% +G% (<<+N1*(N3%
*3>0<+?+=(3)%>1;1D?3% +G% =3<3,1*(<=% D31:)% E(*0% 3M*,3:3?-% 0(=0% 2+)3%,1*3)&%6
+)*% ;,+:()(<=% )+?L*(+<)% ()% *03% L) 3% &B@&]);*P4631)3,)% G+,%;?1):1% 1>>373,1*(+<"%
1E1,232%*03%5+D3?%W, (h3) %W @K &% B0()%*3>0<+?2+=-%G1>(?(*1*3)%*03%1>>373,]
+G%0(363,=-%373>*,+<)%*0,+L=0%71)3,%;L?)3)%+G%3M*,3:3%(<*3<) (*"%>1;1D?3%+G%);
>+1;1>*% 1<2% 0(=0?-% 2(,3>*32% D31:)&% /+,"% ()% L<23,E1-% 1*% *03% 45J% (<% W() 1% *-
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3M;3,(:3<*12% G1>(?(*(3)% D1)32% +<% *0()% *3>0<+?2+=-% E(*0% *03% 1(:% +G% 23N3?+;(:
>+1:1%(D?3%E (*0%*03%, (=+,+L)%, 3dL(,3:3<*) % ABL 28, 20603,1;-8%
6%%*03%)1:3%*(:3/%)+?L*(+<)%D1)32%+<%*,12(*(+<1?%:32(>1?%1>>37?3,1%+,) %)L (*1D?-9
*+05 1>0(3N3%*03% ,3dL()(*3% 2+)3% ,1*3)"% 1,3% 1?)+% D3(<=% 3M; ?+,32&% R<%:1,*(>L?1,
'31?7*0%H>+)-)*3:%VB'HY%;,+\3>*%()%;,+:+*(<=%*03%12+;*(+<%+ G % * &) BYsB>0<+7+=(3)
*03% W()1% 43<*, 3964 9812 (+*03,1;-"% E(*0% *03% 1(:% +G% ?1L<>0(<=%*03% G(,)*% >?(<(
> HRN(<(F(122-%G+>1)32%+<%)L;3,G (> 7%+, 31*:3<*)&

6?7*0+L=0% *03% G(,)*% 3N(23<>BRASLWBZCEB>*% 21*3)% D1> % *+% #$@"% :1<-% +G% *0
L<23,?2-(<=% ,12(+D(+?+=(>17% 2-<1:(>)% ,3:1(<% L<>?31,&% W,3>?(<(>1?% ,3)31,>0% ()% >
G+>L)32%+<%:1;;(<=%*03%*())L3)%(<%EO0(>0%*03%3GG3>*%()%:+)*%3GG3>*(N3"%1)%E
)1G3% ;,+*+>+2)% G+,% >?(<(>1?7984+26: 1. F€ER % *03% G(,)*% >?(<(>1?%*,(1?)% 01N3% D3:
?21L<>032% *+% N1?(21*3% *03% 3M:;3,(:3<*1?% ,3)L?*)% 1<2% 3N1?L1*3% *03% 3GG3>*(N
* 31%:3<*0p1>>+,2(<=0%*+%, (=+,+L)%)*1*()*(>1986)*1<21,2)&

B03% ?1|¥3173% (<* +2L>*(+<%AQ&%%,12(+*03,1;-% ,3dL(,3)% 1% )(=<(G(>1<*%
L2%(20>(;2(<1,-% 3GG+,*% (<N+?N(<=%;0-)(>()*)"% ;0-)(>(1<)"% D(+?+=()*)"% 1<2% 3<=(<33,)
1>>373,1%+,)%>L,,3<*?2-%(<%L)3%(<%0+);(*1?)%1,3%<+*%-3*%>1:1D?3%+G%=3<3, 1*(<=%*
,3dL(,32% G+,% AQBRN%G 3);3>(1??-%a33;% *,31*:3<*)&% B03% 23N37?7+;:3<*% +G% <3E%
*3>0<+2+=(>17%;?21*G+,)) % E(??%*03,3G+,3% D3%3))3<*(1?2% *+% +N3,>+:3%>L,,3<*% ?(:(*]
:1°3%*0()%*03,1;3L*(>%:+21?(*-%1>>3))(D?3%>?(<(>1??7-&

Q++(<=%103B068J' 94 2(+*03,1;-%01)%*03% ;+*3<*(1?%*+%*,1<)G+,:%*03%3<*(,3%;1,12(=:
+G% :+23,<% ,12(+*03,1;"% +GG3,(<=% :+,3% 3GG3>*(N3"% ?3))% *+M(>"% 1<2% )(=<(G(>
* 31%:3<*)&UAL,*03,:+,3"%(*%>+L22%,3;,3)3<*% 1 %o>+<>,3*3%6) + 2L *(+<%G+,%; 1,*(>L?1,?-%1
+<>+2+=(>1PB193) % +,% *0+)3% ,3)()*1<*%p *+9%b >+<N3I<*(+<1?% *,31*:3<*)&% '+E3N3,2% *03¢
23N372+;:3<*% +G%*0()%*3>0<+2+=-% E(??%,3dL(,3%) (=<(G(>1<*%(<N3)*:3<*%(<%*3,:)%+G
* 1(<(<=%1<2%(<G,1)* Ko*L,3&

%

%

(ARA !'"/SICDFIDKOBP!FEQK

B03%51*(+<1?%43<*,3%G+,%7<>+?+=(>1?%'12,+<*03,1;-%()%+<3%+G%+<?-%)(M%>3<*,3)(
(<%EO(>0%D+*0%;,+*+<%*03,1;-%1<2%>1,D+<%(+<%,12(+*03,1;-%V4RIBY %>1<%D3%;3,G-
) (*(+<(<=% (*% 1)% 1% ?312(<=% >3<*,3% (<% *03% G(3?2% +G% 012, +<(<317%% U(<>3% (*
1>*(N(*-% (<% .#$$"% 456 7% 01)%*,31*32% +N3,% IN#H#Y% >1<>3,% ;1*(3<*)"% 1;;,+M(:1*37-%E
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E0+:%,3>3(N32%4RJIB&Y%B03%+3 358G/ *(<=%>1;1>(*-%()%1, +L<2%"##%; 1*(3<*)%:3,%
-31,M%E (*0%1<%3)*(: 1¥32%6;+*3<*(1 2% (<>, JHBIBBEAF ORI 0=+ E (<=%<1*(+<17%23:1<2&

B03%>3<*,3%*,31*)%1%E(23%,1<=3%+G%2()31)3)"%DL*%*03%:1(<%(<2(>1*(+<)%(<>?L2
1<2%>0+<2,+)1,>+:1)%+G%*03%) L??%D1)3%1<2%);(<3"%>1,>(<+:1)%+G%*03%0312%1<
123<+(2%>-)*(>%>1,>(<+:1)&%06*%;, 3) 3<*"%*3<%+G %*03)3%2()31) 3) %)), 3B3 s (D ?3%G+,%, <
D-%*03%51*(+<1?%'31?*0%U3,N(>3%L<23,%*03%QH6)"%>+<)+?(21*(<=%*03%,+?3%+G%
E(*0(<%R*1?(1<%;LD?(>%*,31*:3<*9)* 1*3=(3)&
B03%>?(<(>1?%,3)L?*)%+D*1(<32%*+%21*3% (<2(>1*3%=3<3,1??-%0(=0% ?+>17%>+<* +~
>+:;?73M% >?(<(>1?% >+<2(*(+<)&%6;;,+M(t 2% B *,31*32% ;1*(3<*)% L<2B,E3<*% ,3
(,,12(1*(+<"% EO(?3% $80% 012% ?1,=3% *L:+L,)&% 5+*E(*0)*1<2(<=% *0()"% >?(<(>1?% +L
,3:1(<32%>+<)()*3<*%E(*0%*0+)3%2+>L:3<*32%(<%*03%(<*3,<1*(+<1?%)>(3<*(G(>%?(*3,1*
1, 32+:(<1<*?-% ?4E,123% *+M(>(*-&% R<% >3,*1(<% (<)*1<>3)"% *03% )1G3*-% ;,+G(?3)% +I
1, FN32%+% D3%3% G1N+L,1D?3% *01<% *0+)3% 23)>,(D32% G+,% >+<N3<*(+<1?% ,12(+*0
*3>0<(dL3)&

R<%*3,:)% +G% >?(<(>1?%,3)31,>0"% 4567% )*1<2)% +L*% G+,% (*)% )LD)*1<*(1?% >+<*,(DL
23N3?+;:3<*% +G% 3N(23<>3% +<% *03% 3GG(>1>-% 1<2% *+?3,1D(?(*-% +G% 012,+<*03,1;-
*03,3%()%)*(??%1%;1L>(*-%+G%2(,3>*%>+:;1,1*(N3%)*L2(3)%D3*E33<%:02224*03,1;-%1<2"
:0+*+<% ,12(+*03,1;"% 23);(*3% )+:3% >?(<(>1?% *,(1?)% >L,,3<*?-% L<23,E1-% (<% )37?:
+<>+24+=(>17% G(3?2)"% (<>?12(E23%0 2=#H+:1)"% +,+,01,-<=31?7"% 1<2% +3)+;,01=317%
*L:+L,)&%

R<%*03% >1)3% +G% >0+,2+:1)"% >0+<2,+)1,>+:1)"% 1<2%)1?(N1,-% =?1<2% <3+;?1):)"% 4F
)0+E<%;1,*(>L?1,%3GG3>*(N3<3))%(<%>+<*,+??(<=%*03%2()31)3"%1)%3N(23<>32%D-%)3|
6% ,3*,+);3>*(N3% 1<1?-)()% >+<2L>*32% 1*% 4567% 1<2% ;LD?()032% (<% .#.#% 1<17?-)32
+L*>+:3)%+G%$98%; 1*(3<*)"% 1#%+GUEO+:%L<23,E3<*%;,+*+<%*03,1;-%1<2%"8%,3>3(N32
W1*(3<*)%*,31*32% E(*0%>1,D+<%(+<)%012%:+,3%>+:;?3M%<3+;?71):) &%B@3% :32(1<% G-
E1)%@ @%:+<*0)&%6*%G(N3%-31,)"%*03%?+>12%>+<*,+?%,1*3%E1)%!$0%(<%*03%4RJIB
(<%*0BH*+<%*03,1;-%=,+L;"%E0(?3%+N3,1?2?%)L,N(N1?%V7UY%E1)%K.0%1<2%K90"%,3);"
6>L*3% +,% ?1*3% *+M(>(*-% +G% =,123% p9% E1)% +D)3,N32% (<% $$0% +G% ;1*(3<*)"% O(:
GIN+L,1D?3%)1G3*-%;,+G(?3%+@%0*03%*03,1;-&

6>>+,2(<=%*+% 3;(23:(+?+=(>17%3)*(:1*3)"% ?(:(*32%*+% *03% 2()31)3)% (<>?L232% (<% *03
1;;,+M(:1*3?-% 8" ###% ; 1*(3<*)% ;3,%-31,% (<% R*1?-% >+L?2% D3<3G(*% G,+:% ;,+*+<% *03
1;;,+M(:1*3?-%$NHE%0. %1, D+<%(+<%*03,1;-&%4+<)3dL3<*?"%(*%()%3))3<*(1?%*+%3)*1D?

17



<1*(+<1?%<3*E+, % +G%>3<*,3)%232(>1*32%*+%012,+<%*03,1;""% (<% E0(>0% 456 7% >1<
,3G3,3<>3% 0LD&% UL>0% 1% <3*E+, % )*,L>*L,3% E+L?2% +;*(:()3% ;1*(3<*% >1,3"% C
,3>,L(*:3<*% (<*+% >?(<(>1?% ;,+*+>+?)"% 3<01<>3% *,1<)?1*(+<1?% ,3)31,>0"% 1<2% )*,
)-<3,=(3%D3*E33<%0+);(*1?)"%L<(N3,)(*(3)"%1<2%,3)3¥>0%(<)*(*L*3)&

B03% 12+;*(+<% +G% 1% :L?*(2()>(;?(<1,-% >+??1D+,1*(N3% :+23?"% D1)32% +<% *03% (<*3
>?(<(>17"% ;0-)(>1?7% 1<2% D(+?+=(>17% 3M;3,*()3"% ()% 3))3<*(1?% G+,% >+<)+?(21*(<=9
012,+<*03,1;-% (<% :+23,<% +<>+?+=-% 1<2% 3<)L,(<=% 3dL(*1D?3% 1>>3))% *+% 0(=0?-% >
*3>0<+?2+=(>17%1<2%)>(3<*(G(>9%8%,31*:3<*)&

%

%

(A=A "OFKKLKNDCI!TKDUKKN!PKNDFKC!INJIFKOBENCV!DHERICKNEW!+LBQBI

13%01N3%)33<%0+E%:;, +*+<%*03,1:-%,3:,3)3<*)%+<3%+G%*03%:+)*% 12N 1<>32%G+,:) %+
12(+403,1:-@WE3N Y% (Y)%*3>0<+2+=(>12% >+::23M(*-% 1<2%*03% 0(=0%>+)*%+G%*03%<
(<G,1)*,L>*L,3% 0BM8YH 1(<32% (*)% 2())3:(< 2kt R* LS I)(<=p>+<N3<(3<>3% 1<2%
23721-)%(<%*,31*:3<*06G+,%; +*3<+(1BR%; 1*(3<*)&

R<%?(=0*%+G%*03%7?(:(*32%=3+=,1;0(>17%2()*,(DL*(+<%+G%*03)3%>3<*,3)"%(*%01)%D3
*+0023N37?+;%(<*3,,3=(+<1?%>++;3,1*(+<%*++7?)%*+%3<)L,3%1>>3))%*+%*,31*:3<*%3IN 3<%
,3)(2(<=%(<%,3=(+<) % E(*0+L*%232(>1*32% G 1>(?(*(3) &% R<(FAL RO %00 23294 3%*
6,*(>?3%)BM(3)% +G% Q3=()?1*(N3% T3>,33% 8#.j$SS."% EO0(>0% =+N3,<)% >+:;3<)1*(+<%
1))()*1<>3% ;,+N(232% *+% >(*(h3<)% (<% ,3=(+<)% +*03,% *01<% *03(,% ,3=(+<% +G%
622(*(+<1??-"% *03%.#8H%1<2% '31 2% 1>*% AHD"% GL,*03,% ;,+:+*3% 1=333)%
D3*E33<%<3(=0D+L,(<=%,3=(+<)%*+%,3=L?1*3%031?*0>1,3% :+D(?(*-% 1<2% G+)*3,% 3>+
)>1?3%(<%*03%:1<1=3:3<*%+G%0(=0?-%>+:;Z8M%)3,N(>3)&
R<*3,,3=(+<1?%1=,33:3<*)%+<%;,+*+<%*03,1;-% GLN3%(1 %62 G965 ?-"%*03-%=L1,1<*33%
:1%(3<*)% 1>>3))% *+% (<<+N1*(N3%*,31*:3<*)"\% 1<2%)3>+<2?2"%*03-% +;*(:()3%*03% L) 3%-
,3)+L,>3)%*0,+L=0%1%*1,(GG%>+:;3<)1*(+<WWB>01<():&

B03% 1=,33:3<*)% )*(;L?1*3% >?(<(>1?% 3?(=(D(?(*-% >,(*3,(1"% ;,+>32L,3)% G+,% ,3G3,,(
1L*0+,()(<=%;1*(3<*)"%1<2%,L?3)%G+,%,3(:DL,)3:3<*%1<2%;,(>(<=&%R<%*0()%,3=1,2"%1Y%
>+<>3,<)%*03%1L*0+,()1*(+<%:;,+>3))&%R<2332"%1>>3))%*+%*,31 98«1 23861 *(3<*) %G, +
*03% ;,+N(<>3% :L)*% D3% N1?(21*32% D-% *03(,% ,3=(+<1?% 0317*0% )3,N(>3"% *0,+L=09
(SKN+?N(<=%*03%,373N1<*%,12(+*03,1;-%23;1,*:3<*% 1<2%*03%0317*0%:1<1=3:3<*%+G%
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031?7*0%1L*0+,(*-&%7<?-%1G*3,%G+,:1?%1L*0+,() 1*(+<%>1<%*03%;1*(3<*%D3%12:(**32%(
1*%*03%);3>(G(>%;,+*+<%*03,1;-%>3<*,3"%(<%+,23,%*+%IN+(2%L<,3=L 24:32%0317*0>1,°
6% >?31,% 3M1:;?3% +G% )L>0% 1=,33:3<*)% ()% *03% 1=,33:3<*% DI*EB3<PH03% H:(?(1
J3=(+<% 1<2%*03%6L*+<+:+L)% W,+N(<>3% +G%B,3<*+"% (<(*(1?7?-% ) (=<32% (<% .#$S% 1<
)3N3,1?%*(:3)%(<%)LD)3dL3<*%-31,)%L;%*+%*03%:+)*%,3>3<*%,3<3E1?%(<%A3D,L1,-%.
1=,33:3<*%);,+N(23)%1%:;,3>()3%23?(<31*(+<%+G%*03%>+<2(*(+<)%G+,%23?(N3,-%1<2%*0
+G% 3?(=(D?3% ;1*(3<*)&% B03)3% >1*3=+,(3)% (<>?L23"% G+,% 3M1:;?3"% >0+,2+:
>0+<2,+)1,>+:1)% +G% *03% ) L??% D1)3% 1<2% );(<3"% ,12(+,3)()*1<F4l PR%:1)"% 0(=0
(<*,1>,1<(1?% (3<(+:1)%<31,%*03%+;*(>%;1*0E1-)"%;132(1*,(>%*L:+L,)"% 1<2%,3>L,,3<>3)
<3>3))(*1*(<=%,, 3 2(1*(+<&%B03)3% ;1*0+?+=(3)"%>01,1>*3,()32% D-% 1<1*+:(>1?% >+:;?3M(
1<2%()* (<> 2(+)3<) (*(N(*'% D3<3G(*% ) (=<(G(>1<*?-% G,+:% *03% ;0-)(>1?% >01,1>*3,0)*(>
;1 +<%*03,13&

A,+:%1<%3>+<+;3¥B>*(N3%*03%1=,33BETRL*Ip%.#0%,32L>*(+<%(<%*03%)*1<21,2%
,1*3)Z)*1D?()03R%0*03%6L*+<+:+L)%W,+N(<>3%+G%B,3<*+% G+,%;,+*+<%*03,1;-%*,31*:3:
E(*0% 2(,3>*% D(??(<=% *+% *03% ;1*(3<*g)% ?+>17BO0R4 3604 ()04 3<ROE3)% *03%
H:(?(UJ+:1=<1% J3=(+<1?% '31?*0% U3,N(>3% *+% 1D)+,D% *03% 0(=0% >+)*% +G% *,31*:3:
)L)*1(<1D?3P%6<3, &% W1*(3<*)% 1,3% *03,3G+,3% ,3G3,,32% *0,+L=0% 1% ,3=L?1*32% ;,+>3)
39)L,3)%>?(<(>1?%1;;,+;,(1*3<3))% 1<2% 3>+<+:(>% }BQBLA DB (;*(+<% :L)"3%D
0)L32%D-%*03%51*(+<1?%'31?*0%U3,N(>3"%N1?(21*32%D-%*03%;LD?(>%),12(+*03,1;-%
1<2% *03% 031?7*0% 2(,3>*+,1*3"% 1<2% *03<% >+::L.<(>1*32% *+% *03% W,+N(<>(1?% '312*(
6=3<>-%+G%B,3<*+&%B0()% 1=1336833%),3=1, 282N *L +L)%:+237?%+G%(<*3,,3=(+<1?%
>++:3,1%(+<"% 1(:32% 1*% >+:D(<(<=%>?(<(>1?%<332)% 1<2%:1 < 1R3UIZ YRR EA(IBE>-&%
1>>3))% *+% 0(=07-% );3>(1?()32% *,31*:3<*% G+,% ; 1*(I<€*) %1% M GEB,(<=% G,+:%
>+1,23M%<3+;?21) 9431*:3<*%*01*%()%<+*%1N1(?1D?3%E (040364 3EHB3%
B,3<*+88<*,3%>+<)+?(21*3)%(*)%,+?3%1)%1%<1*(+<1?%,3G3,3<>3%>3K{ BLWME (*0%1%) LG
N+?L:3%*+%3<)L,3%+;3,1*(+<1?%>+<*(<L(*- M) 2R EYEAIN 3 ?+;: 3<*&%6=,33:3<*)%

+G% *0()% (<2% 1,3% *03,3G+,3% =3<L(<3% )*,1*3=(>% 031?*0>1,3% ;?1<<(<=% *++?)"%
)*,3<=*03<(<=%*03%>+03)(+<%+G%*03% <1*(+<1?%0317*0>1,3%)-)*IpA32%;, +:+*(<=%*0.
2()>L))328dL(*-%(<%1>>3))%*+%(<<+N1*(N3%* 31*:3<*)&

%

19



$,-*00+& N.& 3(+H&  [+2"N)HME&  (%*4%%"&
%$/"/51$)&"#&(6)!"%)) &

&

S5A(A %FIJBDBENIQ!EFOINBCIDBENIQ!DGMKC!INJ'BNCDBDXDBENIQ!QEOBPC

_L)(<3))%+,=1<()1*(+<)%>1<%D3%23G(<32%1)%)*,L>*L,32%)-)*3:)%+G%,3)+L,>3)% 1<2%
23)(=<32%G+,%*03%;,+2L>*(+<%+G%=++2)%+,%)3,N(>3)%*+%:33*%);3>(G(>%<332)"%G+?"
+,=1<()1*(+<1?%)*,L>*L,3%1<2%1<%3>+<+:(>%?+=(>%+,(3<*32%*-Ca 1 [JWH (A% D (? (*
A+<N3<H(+<1277% )L>0% +,=1<(h1*(+<1?% )*,L>*L,3)% 01N3% D33<% )(*L1*32% 1?2+<=% 1%
D3*E33<%*E+% +;;+)(*3% ;+?3)F% *03%:1, 3*"% E03,3(<% ,3=L?1*(+<% +>>L,)%*0,+L=0%;,(°
>+1;3%(*(+<"% 1<2% *03% 0(3,1,>0"% E03,3(<% >++,2(<1*(+<% ()% (8*3(33A%%D<2% *03% 3<*
3M3,>()32%D-%1%>3<*,1?%d L*0+,(*-&
R<%*03%G(3?72%+G%DL)(<3))%3>+<+:(>)"%+,=1<()1*(+<)%1,3%*-;(>1??-%>71))(G(32%(<*A
>1*3=+,(3)F

$& A+);,+G(*%3<*3,;,()%e

& WLD?(>%3<*%(3)e

9& 5+<I;,+G(*%+,=1<() 1*(%) &

%
Hybrid Spectrum
—t -
Nonprofit o} llgpit! Corporation
Traditional | with Income- Social Ress;Cc.:::lsliLle Practicing | Traditional
Nonprofit | Generating | Enterprise : Social For-Profit
P Actvites ls Business Responsibility
Mission Motive - - Profit-making Motive
Stakeholder Accountability = - Shareholder Accountability
Income reinvested in social programs « - Profil redistributed to shareholders

or operational costs

I"#$%&")'8/9"+<'&0*&%1%";&'.2=%",";1&9*%$H7

8/$%9&)'5<*&%"'J7

H1>0% +G% *03)3% *-;3)% ,3G?3>%)% 1% 2+:(<1<*% (<)*(*L*(+<1?% 2+=(>&% W,(N1*3% 3<
 (:1,(?-%2,(N3<%D-%: 1, 3*%2+=(> % E (*0%*03%+D\3>*(N3%-+G%: 1M(:()(<=%:,+ G (*%1<2%=:
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3>+<+:(>%N1?L3%G+,%*03(,%)*1 30+723,)&%4+<N3,)37%; LD ?(>%+,=1<() 1*(+<)%1,3%=L (2
2+=(>%+G%*03%)*1*3"%;L,)L(<=%>+??23>*(N3%1<2%)+>(1?%3<2) "% +G*3<%(<23;3<23<*?
3GG(>(3<>-% >,(*3,(1&% A(<1?221%B 0880 3<% ()% 0()*+,(>1?77-92%)EE1Y8*03%

1 (<>(;73)%+G%)+2(21, (*-%1<2%1>*(N3%>(*(h3<)0(; %1 (:(<=%*+%122, 3)) %L <:3*0%)+>(1?%<?
+N3,?++ 32%D-%*03%)*1*3%1<2%603%:1, 3*&

53N3,*0373))"% *03)3% *0,33% 3)*1D?()032% G+,:)% 01N3% ;,+N32% (<123dL1*3% *+% >+;3%
=,+E(<=%)+>(1?7%1<2%3>+<+:(>%>+:;?3M(*(3)"%?312(<=%*+%23G (>(3<>(3)%(<%D+*0%*03
'LD?(>% (<)*(*L*(+<)&% 4+<)3dL3<*?-"% *03,3% ()% 1<% (<>,31)(<=% <3>3FN?% G+,% +,=1<
)*,L>*L,3)%>1;1D?3%+G%(<*3=,1*(<=%:L?2*(;23%?+=(>)%(<%1%G?3M (B 3%1<2%3GG(>(3<
%

5A3A )GTFBJ!EFOINBCIDBENC

'-D,(2%+,=1<()1*(+<)%>1<%D3%,3=1,232%1) %1%, 3);+<)3%*+%*0()%<332&%B03-%>+:D(<3%
3?3:3<*)%+GU*E+%+,%:+,3%(<)*(*L*(+<1?%?+=(>)"%:3,=(<=%3?73:3<*)%+G%D+*0%*03%:1,
0(3,1,>0-&%B03-% 1?)+% (<*,+2L>3% :3>01<():)% G+,% \+(<*% >++,2 (< (P63 DIEI3 3<% 1>*
)(L?*1<3+L)?-%:1(<*B)31,3?71*32% 1<2%:1<1=3s3323<>8% _1**(?1<1%1<2% Q33%
VH#I@Y% 23G(<3% 0-D,(2% +,=1<()1*(+<)% 1)% a3<*(*(3)% *01*% 1,3% >+<G(=L,32% 1)% 1
>+<N3,=3<>3%D3*E33<%3>+<+:(>%),1*(+<1?(*-%1<2%)+>(1?%,1*(+<B?(*B*¥>1,1D?3%+G
1>,+))%*03%D?L,,32%D+L<21,(3)%D3*E33<%*03%;LD?(>"%);,(N1*3"%1<2%*0(,2%)3>*+,) &%l
*+%+;3,1*3%1>,+))%2(N3,)3%2+:1(<)%3<1D?3)%*03:%*+%);L,)L3%*03%2L1?%:())(+<%+G%
)L)*L(<1D(?(*-% 1<2% )+>(1?% (:;1>*% G,3dL3<*?-% ,3)L?*(<=<046%(<3)H Pl 12
=+N3,<1<3&

A+:% 1<% 3>+<H(2)*(*L*(+<1?% ;3,);3>*(N3"% 0-D,(2% +,=1<()1*(+<)% 1,3% (<)*(*L*(+<1?
)*,L>*L,3)%)(*L1*32%(<%1<%(<*3,:32(1*3%h+<3%D3*E33<%*03%:1, 3*%1<2%0(3,1,>0"%E!
:(M32% >++,2(<1*(+<%:3>01<([EPIME+% +,%:+,3%;1,*<3,)%)01,3% )*,1*3=(>P6 23> () (+<

117 (<=%,(=0%)%1<2"%(<%)+:3%>1)3)"\%:;,+;3,*-%,(=0*)%+N3,%>+::+<%=++2)&%B0() %, 3)L?*)¥
>+3M()*3<>3%+G%(<>+:;23*3%>+<*, 1>*)N00* L )*"%1<2%)01,32%C4,:)%+G%=+N3,<1<>3&
%

%

%
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'-D,(2% :+23?)% *1 3% *03% G+,:% +G% <L:3,+L)% +,=1<()1*(+<1?% 1,,1<=3:3<*)% +D)3,N1D?:
1, 1>*(>3&%06:+<=%*03)3"%*03%:1(<%+<B)%(<>?L23F
%

1Y m+(<*%N3<*L,3)F%(<23;3<23<*%?36H B38040 +,%:+,3%>+:;1<(3)%*01*%
>+<* (DL*3%1))3*)"%3M;3,*()3"%+,%>1;(*1?&%B03%;1,*<B U8 L3RI (+<
HN3%+::+<%1>*(N(*(3) %EQB?Be6(<=%1L*+<¥&x%+*03B,3d PG %+;3,1*(+<&%mMZ)%
1,3%;1,*(>L?1,?-%;,3N1?23<*%(<% {<BIAN3%) 3>*+,) %) L>0%1)%;01,:1>3L*(>1?)%
1<2%*3>0<+?2+="%E03,3%*03-%:(*(=1*3%(<<+N1*(+<%>+)901<2%)01,3%,() e
%

DY U*,1*3=(>% 1??(24=33B:3<*)% D3*E38<28;3<23<*%:;1<(3)% *01*% >0++)3% *+%
>++;3,1*3%*+%1>003ANE2%0+D\3>*@EEP+L" 1D ?()0(&0)3;1,1*3%?3=17%3<*(*-&%
B03-%1,3%D1)32%+<%)01,32%,3)+L,>3%G ?+H) Vo2 2358) 33X %1) %(<%*03%
>1)3% +G% 1(,?(<3)% *01*% >++;3,1*3% +<% ,+L*3)% 1<2% ?+-17*-% ;,+=,1::3)% E
:1(<*1(<(<=%*03(,%+E<%(23<*(*-%1<29B8AL*+<+:-e
%

>Y A,1<>0()3)%1<2%>+<)+,*(1F% (<% G,1<>0()(<="%*03%G,1<>0()+,%=,1<*)%*03%G, 1<
,(=0*% *+% L)3% *03% >+:;1<-g)% D,1<2)% 1<2% G+,:1*)% (<% 3M>01<=3% G+,% ,+-1?*
:1,%<3,)%+;3,1*3%3;3<23<*?B%*% 1,3% D+L IP% BR%+<*,+7%:3>01<():)%1<2%
)*1<21,2)8%<)+,*(1% )(:(?1,28??+E% ):1??% >+:;1<(3)% *+% \+(<% *+=3*03,% *+% =1(<9
12N1<*1=3)%+G%)>1?BdE6(3%*03(,%(<23;3<@8<>3
%

2Y 4+1+;3,1*(N3)% 1<2% DL)(<3))% <3*E+H F U N3)"% 3);3>(1??-% 1=,(>L?*L,1?% +,%
1,%()1<1?% +<3)"% >+<)*(*L*3%0-D, (2% G+,:)%;1,% 3M>3?7?3<>3&BF3) %3,)% 1,3% >+
1<2% L)3,)% +G% *03% )3,N(>3"% 1<2% *03% +,=1<()1*(+<% GL<30@%)% 1>>+,2(<z
23:+>,1*(>%;,(<>(;28%39%,) +<"% +<3% N+*3b"% *03,3D-% : 1(<*1(<(<=%1%23:+>,1*(>%
=+N3,<1<>3% )*,L>*L,3% +,(3<*32% *+E1,2)% *03% D3<3G(*% +G% :3:D3,)&% R<% >
0L)(<3))% <3*E+, )% BRAD?()032% *0,+L=3F% +,% ?3))% G+312%3>*(+%9)

D3*E33<% 3<*(*(3)% *01*% >++,2(<1*3% );3>(G(>% 1>*(N(*(3)% D-% )01,(<=% ,3)+
<+E?32=3"%+,%:1, 3*)&% B38208%65% 031003 >?(<(>1?%2(,3>*+,1*3%:+23?%
1<17?-)2M-%4+,,3(1%1<2%T 3<() %9 0+ED) 6o+ 20> 2 (< (>17%2(,3>*+,1*3%(<%1%;LD?(>%
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%
\W

0+);(*1?2% >1<% (<*3=,1*3% :1<1=3,(1?% 1<2% ;+G3))(+<1?% RN E0(?3%
2+>%+ YPUF <=0+, 3, 1%(+<12% 1L *686+ -
%

3Y U+>(17%H<*3,;,()3)F%, 3;,3)3<*%*03%1,>03*-;3%+G%0-D, (2() 1*(+<"%1)%*03-%1,3%2
*+0GL2G(?%1%)+>(12%:()) (+<%*0,+L=0%*03%3>+<+:(>%(<)* L:3<*)%+G%:;, (N1*3%?:
B03-9% 1,3% >01,1>*3,()32% D-% 1% >+<*(<L+L)% *3<)(+<% D3*E33<% *03% <332% *+9
 +G(*1D(?(12B%*03%<332%*+%: 1 (£, @I OB(e=Y1 296>+ (*: 3<%

ation of instity+ i
ngored litution, Areas of analysis
Macro
Meso

Micro

WHERE?

Joint
ownersh|p Policy speC|fc Mixing
Goal
incongruence WHAT?

Multiples ? Compromising
sources of Governing Performance
financing hybridity specific

Goal specific

Variety of

social and Legitimizing
financial T .
control eople specific
WITH WHOM?

Node

Dyad
Network
o o
A
"gation of social N’

I"#$%EK)'L/E&Y0"0#' . 2=%","*27
8/$%69&)INSOP

Subjects of
examination

LDAGXN1*3%:;1,*<3,)0(;)"%;1,*(>L?1,?-%(<%*03%3<3,="%*,1<);+,**%+,%0317*0%2+: 1 (<)

,3;,3)3<*% 0-D, (2% G+,:)&% B03-% 1,3% +G*3<% =+N3,<32% D-% < DSK2Y5¢ 1 <%l >*) %

1=,

%
%

33:3<*)"%E(*0%*03%+D\3>*(N3%+G%=3<3,1*(<=%);LD?(>%=++2)%*0,+L%0%:1, 3*%(<)*,L
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7<3% +G% *03% ;,(:1,-% )*,3<=*0)% +G% 0-D,(2% +,=1<()1*(+<)% ?(3)% (<% *03(,% ,3:1,
+,=1<()1*(+<1?% G?3M(D(?(*-% 1<2% >1;1>(*-% *+% (<*3=,1*3% 3>+<+:(>"% )+>(1?"% 1<2% (
?2+=(>)% E(*0(<% 1% )(<=?3% +;3,1*(+<1?% )*,L>*L,3&% B03% (<*3=,1*(+<% +G% 2(N3,)3%
>+:;3 *3<>(3)"%1<2%;3,);3>*(N3)%3<1D?3)%0-D,(2%+,=1<()1*(+<)%*+%,3);+<2%(<%(<<+N1*
121;*(N3%E1-)%*+%>+:;?3M%;,+D?3:)"%+G*3<%>01,1>*3,()32%D-%0(=0%L <>3,*1(<*-%1<29
)*1°30+?23,)&% B0O()% >1;1>(*-% G+,% (<*3=,1*(+<% 3<1D7?3)% *03% 2BM83%;:3<*% +G% 7
)L)*1(<1D?3% )+?L*(+<)% *01*% =3<3,1*3% 3>+<+:(>% N1?L3% E(*0+L*% )1>,(G(>(<=% )+:
3<N(,+<:3<*1?%+D\3>*(N3)%,371*32%6+%(:;1>*&
6% GL,*03,% 2()*(<>*(N3% 3?3:3<*% ()% *03% (<)*(*L*(+<1?% ,3)(?(3<>3% *01*% 0-D,(2% +,=
23:+<)*,1*3%(<%*03%G 1>3%+G%>01<=(<=%3<N(,+<:3<*)&%_-%+;3,1*(<=%(<%3<N(,+<:3<*)
G,3dL3<*?-%L<)*1D?3"%;++,?-%,3=L?1*32"%+,%)LD\3>*%*+%, 1; (2P0t 32%*08) 3% 3<* (*(
*03(,%)*,L>*L,3)% 1<2% )*,1*3=(3)% E(*0% =,31*3,% 1=(?(*-%*01<%*,12(*(+<1?% +,=1<() 1 *(+<
:1(<*1(<(<=%>+<) ()*3<>-% E(*0%*03(,% G+L<2(<=%:()) (+<&%B03%>+:D(<1*(+<%+G%;,1>*(>
N1?L3)% G,+:% 2(GG3,3<*% (<)*(*L*(+<1?% )-)*3:)% 3<1D?3) %208 I6 N SEREO 2%
1,3))L,3)"%1<2%*+%,323G(<3%*03(,%+,=1<()1*(+<1?%D+L<21%3)%2-<1:(>1??-&%
%
U+:3%+G%*03%:;,(:1,-%D3<3G(*)%+G%0-D,(2()1*(+<%>1<%D3%>¥%3=+,()32%1)%G+??+E)F
11 J()%)01,(<=F% (<% )3>*+,)% >01,1>*3,()32% D-% 0(=0% N+?1*(?(*-"% )L>0% 1)% *3>0<
(<<+N1*(+<% +,% )+>(1?% 3<*,3;,3<3L,)0(;"% *03% >+??1D+,1*(N3% <1*L,3% +G%
+,=1<() 1*(+<)%G1>(?(*1*3)%*03%2()*,(DL*(+<%+G%G(<1<>(1?"%+;3,1*(+<1?"%1<2%,
,0)%1:+<=%@(G3,3<*%;1,*<3,)&%B0()%)01,(<=%(<>3<*(N()3) % (<N3)*:3<*% (<% (< (*(1*
E(*0% 0(=0% ;+*3<*(1?% (:;1>*"% EO0(>0% E+L?2% +*03,E()3% D3% >+<)(23,32% *++%, (]
(<2(N(2L1?%1>%%,)e
Il 6>>3))%*+%>+:;?3:3<*1,-%3M;3,*()3F%*01<")%*+%>++;3,1*(+<%D3*E33<%+,=1<() 1*(+
G,+:% 2(GG3,3<*% )3>*+,)% V;LD?(>"% ;,(N1*3"% *0(,2% )3>*+,Y" % 0-D, (2% +,=1<()1*(
1>>3))%1%D,+123,%;+,*G+?(+%+G%*1<=(D?3%V3&=8&"% G(<1<>(1?%>1;(*1?"% (<G
(<*1<=(DAB3E=8&"% :1<1=3,(1?% 3M;3,*()3"% *3>0<(>1?% <+E?32=3"% ,371*(+<1?% >
,3)+L,>3)&% B0()% >+:;?73:3<*1,(*-% G+)*3,)% (<<+N1*(+<% 1<2% *03% 1>0(3N3:3<*%
+D\3>*(N3)%*01*%<+%1>*+,"%(<%()+?1*(+<"%>%.72%;L,)L3%1?+<3e
Il 4+)*%1<2%;,+>3))%3GG(>(3<>-F%D-%1N+(2(<=%,(=(2%N3,*(>1?%(<*3=,1*(+<%1<2¥
<3*E+, 32% G+,:)% +G% >++;3,1*(+<"% 0-D,(2% +,=1<()1*(+<)% )(=<(G(>1<*?-% ,32I
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* 1<) 1>*(+<NY>++,2(<1*(+<MN%1<2%: +< (*+,(<=%>+)*) &%B03%L ) 3%+G %G ?3M(D?3%1,,
)*,1*3=(>% ;1,*<3,)0(;)"% 1<2%)01,32% =+N3,<1<>3% :+23?)% G1>(?(*1*3)% 3>+<+:(3)
)>1?3%1<2%)>+;3%E (*0+L*%*03%DL,23<%+G%*,12(*(+<1?%0%3,1,>0(>1?%)*,L>*L,3)¢

1! 0,31*3,% 121;*1D(?(*-% 1<2% ?31,<(<=% >1;1>(*-F% 0-D,(2% +,=1<()1*(+<)"% 2L.3% *+
>+:;+)(*3% <1*L,3"% 1,3% 3<2+E32% E(*0% 1% )*,+<=% +,=1<() 1*(+<1?% ?31,<(<=% >1;
BO,+L=0% >+<*(<L+L)% (<*3,1>*(+<% E(*0% 2(GG3,3<*% 1>*+,)"% *03-% 23N37?7+;¥
)+;00)*(>1*32% )3<)3:1°(<=%=01<():)"% EO0(>0% 3<1D?3% *03:% *+% (<*3,;,3*% 1<2%
,3);+<2% *+% 3<N(,+<:3<*1?% >01<=3)% E(*0% =,31*3,% *(:3?(<3))% 1<2% >,31*(N(*-%
)¥1<21,2%+,=1<() 1*(%)e

Il R)*(*L*(+<1?%(<<+N1*(+<F%0-D,(2%+,=1<()1*(+<)%<+*%+<?-%,3);+<2%*+%3M()*(<-
DL*% +G*3<% >+<*,(DL*3% *+% ,323G(<(<=% *03% (<)*(*L*(+<1?% G,1:3E+, )% (<% EO
+;3,1*3"%;,+;+)(<=% <3E% E1-)% +G%>+??1D+,1*(+<% D3*E33<%)3>*+,)% 1<2% (<*,+:
(<<+N1*(N3%+ HF&E<12%:,1>*(>3)%*01*%>1<%)LD)3dL3<*?-%D3% 12+;*32%+<% 1%
)>173&

A+:%1%:1<1=3,(1?%3,);3>*(N3"% *03% :1<1=3:3<*% +G% 0-D,(2% +,=1<() 1*(+<)% ,3dL(,3)¥
(2;23:3<*1*(+<% +G% >+:;?73M% ?3123,)0(;% :+23?)"% >1;1D?3% +G% D1?1<>(<=% 1<2% (<*:
2(GG3,3<*% +;3,1*(+<1?% ?+=(>)% 1<2% N1?L3)&% 4+<N3<*(+<1?%:1<1=3:3<*%) (??)% *01*
3>K+:(>%3GG(>(3<>-%1,3% (<% G1>*% (<)LGG(>(3<*F% (*% ()% (:;3,1*(N3%*+% 23N37?+;%:3-
D3*E33<%3>+<+:(>"%)+>(1?"%1<2%3<N(,+<:3<*1?%+D\3>*(N3)"% 1) % E3??7%1)%12N1<>3;
) (??)%*+%:1<1=3%*03%:L?2*(;?(>(*-%+G%)*1 30+ 223,)%(<N+?N32&

R<% *0()% >+<*3M*"% *03% >+<>3;*% +G% )3?3>*(N3% >+L;?(<=% 1))L:3)% )*,1*3=(>% ,37?3N:
+,=1<()1*(+<)%;L,;+)3GL??-%)373>*%373:3<*)%1<2%);,1>*(>3) %G, +:%2(GG3,3<*%?+=(>)"%>
*03:%(<%1%E1-%*01*%() %GL<>*(+<1?%G+,%*03%+D\3>*(N3)%;L,) L 324 A*A3626<1:(>1?7?-%1
*+00*03% +;3,1*(+<1?% >+<*3M*&% B0O()% ()% <+*% 1% :3,3% )L:% +G% 2(GG3,3<*% ;,1>*(>3)"
)-<3,=()*(>%>+:D(<1*(+<%>1;1D?3% +G% =3<3,1*(<=% <3E% +,=1<() 1 *(+<1?% >+<G(=L,1*(+<
)L(*32%G+,%,3)+?N(<=%:L?*(2(:3<)(+<1?%%,+D?3:)&

6% GL,*03,% D3<3G(*% +G% 0-D,(2% +,=1<() )t43%-028 . ¥?16>+L<*1D(?(**% EO0(>0%
3M*3<2)% D3-+<2% *,12(*(+<1?% G(<1<>(1?% 1>>+L<*1D(?(*-% *+% 3<>+:;1))% G+,:)% +G
3<N(,+<:3<*1?7% 1<2% 3*0(>1?% ,3;+,*(<=&% B0O()% 1;;,+1>0% G+)*3,)% 1<% +,=1<()1*(+<1?9
D1)32% +<% *,1<);1,3<>"% E(23);,312% 1>>+L<*1 DEF-9B1<£@%% +G% )01,32% N1?L3"%
3<01<>(<=% *03% (<)*(*L*(+<1?% ?3=(*(:1>-% +G% *03% +,=1<() 1 *(+<% 1<2% (:;,+*N(<=% (*)% .
1** 1>%9%,3)+L,>3)%1<2%)L;;+,*%G,+:%1%N1,(36-%+G%1>*+,)&
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5+*E(*0)*1<2(<=%*03%<L:3,+L)%12N1<*1=3)"%*03%2L1?%<1*L,3%+G%0-D,(2%+,=1<()1*(+<
)E<(G(>1<*%, () )%1<2%>+<*,12(>*(+<) &%A(,)*?-"%*03-%1,3%)LD\3>*%*+%(<*3,<1?%>+<G"
2(GG3,3<*% N1?L3% 1<2% +;3,1*(+<1?% 2(:3<)(+<)&% 4+<)3dL3<* 7% 30 B% pr=3WRW3<>3
0)(+<% 1<2% 3>+<+:(>% +D\3>*(N3)%:1-%=3<3,1*3% *3<) (+<4)%o(<22 3R HB) %
:3,)+<<37%,3>,L(*:3<* "% 1<2%G(<1<>(1?%,3;+,*(¥%%:;,1>*(>3)&
A,+:%1%7?3=17%;3,);3>*(N3"%0-D,(2%+,=1<()1*(+<)%:1-%G(<2%*03:)3?N3)%(<%1%,3=L?1*
1,31"%3);3>(1??-%E03<%*03-%>+:D(<3%37? 3@+ }VeHBHI<RIES(*%3<*(*(3)&%B03%
>1)3% +G% fU% 031?7*0% G+L<21*(+<)% +E<(<=%;,(N1*3% (<)L,1<>3% >+: 1% ()% 1<% 3:L
3M1:;?3F%*03-%,() % ?+)(<=%*03(,%;,(N(?3=32%*1M%)*1*L)%(G%*03-%)1>,(G(>3%*03(,%)-
G+,%>+::3,>(1?%;L,;+) A&
R*% ()% 1?)+%(:;+,*1<*%*+%3:;01)()3%*03% (<03,3<*%>01??3<=3% (<% :1(<*1(<(<=% ?3=(*(:-
2(GG3,3<*%)*1 30+723,)"%E0+%:1-%01N3%2(N3,=3<*%3M;3>*1*(+<)%,3=1,2(<=%*03%:;,(+,
+G%3>+<+:(>%+,%)+>(17%+D\3>*(N3)&%6)%<+*32%D-%q+7??+% 3* Ve VRRBAF (#- 26" %+,=1<()
(0% +G*3<% G,1=:3<*32"% 1<2% *03% :1<1=3:3<*% +G% 3M*3,<1?% ?3=(*(:1>-% D3>+:3)% 1
;,+>3))%*01*%,3dL(,3)%(<*3=,1*32%+,%>+:;1,*:3<*1?()32%+,=1<() 1*(+<1?%)*,L>*L,3)%23;3<2
+<%*03%>(,>L:)*1¥3)&
7*03,%>,(*(>1?%())L3)%:1-%(%>?L23F
I J)% +G% +;;+,*L<():F% ;1,*<3,)% :1-% 12+;*% G,33% ,(2(<=% )*,1*3=(3)% +,% +*O:
+;;+,*L<()*(>%D301N(H.,e
Il 4++,2(<1*(+<%2(GG(>L?*(3)F%*03% 1D)3<>3%+G% 1% )*,+<=%>3<*,1?% 1L*0+,(*-% !
*03%1D(?(*-%*+%,31>0%>+<)3<)L)%1<2%:(:;?3:3<*%23%¢)(+<)%dL (> ?-e
11 P+<(*+,(<=% 1<2% >+<*,+?% >+)*)F% (*% ()% +G*3<% <3>3))1,-% *+% 3)*1D?()0% >+:
1L2(*(<=%)-)*3:)"%+,%>+)*?-%=+N3,<1<>3%:3>01<():)%*+%;,3N3<*%23bl (1<*%D301N
Il f<>3,*1(<% 2L,1D(?(*-F% :1<-% 0-D,(2% +,=1<()1*(+<)% 1,3% L<)*1D?3% 1<2% >1<% ,3
2())+?N3%(G%*,L)*%3>+<+:(>%(<*3,3)*"%+,%)*, 1*3=>HL ?(=<:3<*%() % ?+)*&

SAS5A<2EZKFNINPK

6%2()*(<>*(N3%G31*L,3%+G%0-D,(2%+,=1<()1*(+<)%()%*03%>3<*,1?(*-%+G%=+N3,<1<>3
1)%*03%)3*%+G%G+,:1?% 1<2% (<G+,:1?%:3>01<():)%*01*%,3=L?1*3%*03% 1 ??+>1*(+<%:-
>++,2(<1*(+<%+G%1>*(N(*(3)"%1<2%*03%, 3)+?L*(+<%+G %> +<EN33RA%>B2%6C4, ) Yo+ G %
N1,-% (%~
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Il 43<*12()32% =+N3,<1<>3F% >01,1>*3,()32% D-% 1% )*+<=0% )*,1*3=(>% >3<*,3"%
>++,2(<1%3)%1<2%,3=L21*3)%>+:: +<%PE*(N(*(3)e

Il T3>3<*,12()32% +,% )01,32% =+N3,<1<>3F% D1)32% +<% >+<*, 1>%) A0 \+(<*0p >+::(**32
3)*1D?()032%)+>(1?7%<+,:)%1:+<=%%*<3,)e

Il J3?21%(+<1?% =+N3,<1<>3F% D1)32% +<% :L*L17% * L)*\06 ,3:LF3(#6 % 1<2% ?+<
371%(+<)0(;)%, 1*03,%*01<%D(<2(<=%?612%<+,) &

6)%/(?2(1:)+<% V$SS"Y% )L==3)*)"% 0-D, (2% + =20 *C6d)eB6 (<*3,:32(1*3% ;496*(+<
D3*E33<%:1, 3*91<2%0(3,1,>0-"%,3dL(,(<=%=+N3,<1<>3%)-)*3:)%*01*%1,3%)LGG (>(3<*?-
*4053<)L, 3%>++;3, 1*(+<%-3*06)LGG(>(3<*?-%121;*1D?3%*+%, 3);3>*%6*03% Yh *+<+:-%+G%;

INSTITUTIONAL
CONDITIONS

Dimensions of hybridity

GOVERNANCE |« »| MANAGEMENT

I"#$%&) P+O+#"0#.2=%",'/%#+0"?2+*"/0;7

8/$%9&) 5<&R"$B$%$;*&0'87

SA;A "/I/FOINBCIDBENIQ!7EJKQ

B03%51*(+<1?%43<*,3%+G%7<>+?+=-%'12,+<*03 (J%Yo(* T2 N [980>1)3%+G%0-D,(2%
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Year Year
—Adopters ~ freeeee Innovators == == Imitators New adopters

I"#$%&) MOO/E+*/%;'+0,""H'"*+*/%; V=& .+ E"/$%7
8/$%9&)' N/#&%;'T7

U3N3,17%)*L2(3)%01N3%23:+<)* 1*3296*03%3:;(,(>12%N12(21*(+<%+G%*03%_1))%:+232"%
 +N329%:;1,*(>L?1,2-%L)3GL2%(<%*03%G(322%+G%)*, 1*3=(>%: 1<1=3:3<*061)%(*%12?+E)%
*+06D3%3)*(:1*32%1<296)L;;+,%)%23>() (+<)%>+<>3,<(<=%? 1L <>0% HBHD) Vi £206=%)
(SN3)*:3<9)%(<V%>+::L<(>1*(+<&%P+,3+N3, 06 (*)%1D(?(*-%*+%2()*(<=L()0%D3*E33<%*03%:
(<<+N1*(+E9R%(: (*1*(9B1D?3)%>+::1<(3)%*+%D3**3,06L <23,)¥1<2%6 1 2+ *(+<%2-<1:(>) % 1<2"
121<9%*1,=3*329%(<*3,N3<*(+<)%D1)32%+<%*03%:, ¥R L >*%?(G3%>->?3&
B03%7?(*3,1*L,3%1?)+%0(=0?(=0%)%0+E%G+,3>1)*)%>1<%2(N3,=3%)(=<(G(>1<*?-%G, +:%1:
* 3<2)F%+N3,3)*(:1%(<=%23:1<2%2312)%*+% () )%+G%+N3,;, + 2L >*(+< % 0(=0%)*+,1=3%>+
1:(29%23;,3>(1*(+<%+GY%(<N3<*+,(3)8%64-+<N3,)32-/9%1<%L <23, 3)*(: 140D BYRIA <2%6>1

: +2L>%06)0+,*1=3)"06 2+)*%)123) 0% 1<2%,32L >32%+N3,172%:,+G(*1D(?(*-&%6>>L, 1*3% G+,
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*03%+*03,%01<2"% 1??+E)%:1<1=3:3<*%*+%+;*(:1??7-%;?1<%*03%;,+2L>*% ?(G3%>->?3"\9
1?2?2+>1*(<=%,3)+L,>3)%1<2%>1;(*1?&

6% GL,*03,% ?(<3%+G%,3)31,>0"%23N3?+;32%)(<>3%*03% $SS#)"% 01)% G+>L)32% +<%*(
2(:3<)(+<% +G% (<<+N21*(+<% 2(GGL)(+<&% R*% 01)% D33<%>+D¥3,N82%=B) 384, +))
1>>373,1*3%*03%12+;*(+<%>L,N3%(<%)3>+<21,-%:1, 3*)F%>+<)L:3,)%(I¥P<B0>+L<*,-%;+
(<G?L3<>3%;+*3%2(1;730) % 4*03,%>+<*3M*)%*0,+L=0%(<*3,;3,) +<1?%>+::L<(>1*(+<% 1<2%
(<2(,3>*%+D)3,N1*(+<"%,32L>(<=%*03(,%;3,>3(N32%L<>3,*1(<*-%1<2%3<>+L,1=(<=%>+<)L
B0()%3M;?1(<)%E0"%(<%:1<-%>1)3)"%(<<+N1*(+<)%(<*,+2L>32WPB:B3%*$3%1%:1," 3*%3
G1)*3,% *F&G% ;01)3% *01<% (<% *03% +,(=(<1?% >+<*3M*&% '+E3N3,"% 3N3<% *0()% ;,+>:
L<(G+,:"% 1)% >L?*L,1?% 2(GG3,3<>3)"% 03*3,+=3<3(*-% +G% >+<)L:3,% ;,3G3,3<>3)"% 3
2(0);1,(*(3)"% 1<2% 2(GG3,3<*% ?3N3?)% +G% *3>0<+?+=(>17% (<@&1956,00¥)(B%0>+<*,(DL*3
0(=07-%03*3,+=3<3+L)%2(GGL)(+<%*,1\3>*+,(3)% 3N3<% D3*E33<%=3+=,1;0(>1?7?-%1<2%:
>?+)3%>+L<*Y3B)&

%

%

AA %HKIKWWKPDBZKNKCC!EW!MFEDEN!DHKFIMG

6)% 2()>L))32% (<% *03% G(,)*% >01;*3,% +G% *0()% )*L2"% ;,+*+<% *03,1;-% ,3;,3)3<*)% 1%
(S<+NI*(+<%(<%+<>+?+=(>17%,12(+*03,1;"*%*01<")%*+%*03%L <(dL3%:;0-)(>1?%1D(?(*-%+(
23;+)(*%*03%:1M(:L:%2+)3%(<%1%)3?3>*32%1, 31"V %10 Yk 834 % EO0(?3%
(<(CO(<=%*03%(,,12(1*(+<%+G%)L,,+L<2(<=%0317*0-%*())L3)&%B0()%+;*(:1?%2+)(:3*,(>%;,+
G1>(?(*1*3)% D+*0% 3<01<>32% ?+>17% *L:+L,% >+<*,+?% (<% >1)3)% E03,3% 1<% (<>,31)3
(<2(>1*32% 1<2% 1% )(=<(G(>1<*% ,32L>*(+<% (<% *+M (> (*-%B<ANCEPHD X HIPo3)"
*03,1;-%;1,*(>L?1,?-%L)3GL?% (<% +<>+?+=(>17%)(*L1*(+<)% E03,3%;,3)3,N(<=%dL1?(*-%-
(:;3,1*(N3&0

B03% 2()*(<>*(N3% D3<3G(*)% +G% (+<% D31)% G+,% >1<>3,% *03,1:-% 1,3% 1** (DL*3:
11> ,4)>+;(3%1<2%: (>,+)>+;(>%3<3,=-%623;+) (*(+<%: 1**3, <\UEO0(>0%2(GG3,) %G, +:%>+<N3<(
0+4+<%, 12(1*(+<%L)32%(<%)*1<21,2%, 12(+*03,1;-&% 7<% 1%: 1> +)>+;(>%)>UP3706*03%2+).
E(*0%1%_,1==%:31 %1*%=,31*3,9623:*0)%1<2%:+23)*%?1*3,12%2():3,)(+<%1?2+E)%G+,%
>+<G+,:1%(+<% *+% *03% *L: +L,8966*% *03% : (>,+)>+;(>% ?23N3?"0% *03% ?+>1?()32% 3<3,=-%
1,+L.<29%*03%:1,*(>?3%*, 1\3>*+,-%%,3)L 2%)%(<%0(=0%D (+?+=(>1?933GGIE> N3P ) \%*-; (> 17
(<%*3,7)%+G%>?(<(>122-%,3?23N1<*%,3?1*(N3%D(+?+=(>1?%3GG3>*(N3<3))&%5L:3,+L)%
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(<N3)*(=1*(+<)%01N3%17?)+%,3N31?32%>+:;?3M%2B; BeABIA( 340G % ) (>17%1<2%
D(+?+=(>1?%;1,1:3*3,)"% (<>?L2(<=% (+<%*-;3"% 2+) 3% ;+) (*(+<% (<% *03% G(3?72"% 1<2%>
*-:3&%

B03% 3GG3>*(N3<3))% +G% ;,+*+<% *03,1;-% 01)% 1?,312-% D33<% 23:+<)*,1*32% (<% 1%
+<>+24+=(>17%>+<*3M*)%D-%<L:3,+L)%)*L 2(3)"%1<2%:1<-%:+,3%1,3%)*(??%+<=+(<=&%F
+G%0312%1<2%<3>"%;1,1=1<=?(+:1)"%E0(>0%1,3%,1,3%2()31)3)%+G*3<%?+>1*32% (<%
> (*(>1?%)*,L>*L,3)%)L>0% 1)%>,1<(1?% <3,N3)% 1<2% D?++2% N3))3?)"% ;,+*+<%*03,1;-%
?2+>1?%>+<*,+?%,1*3)% +G% $#H#0% E(*0% 1% GIN+L,1D?3%*+M(>(*-%;,+G(?3% 1<2% 1% ;+)
:1*(3<*%)-1;*+:) &Y0R<%1%>+0+,*%*,31*32%1*%*03%R<)*(*L*%04 L, (3WMe<(+IH1D 3)48%0 %01 >L *39
=,123%.%E3,3%,3;+,*32"%1<2%<3L,+?+=(>17%1<2%+*+?1,-<=+?+=(>17%)-:;*+:)%E3,3%)* 11
+,%0(:;,+N32%(<%:+)*%;1*(3<*)"%>+<G(,:(<=%*03%0(=0%*+73,1D(?(*-%1<2%GL<>*(+<1?%?:
*03%*3>0<(¢h3&

6<+*03,%>,L>(1?%G(3?2%+G%1;;?(>1*(+<%()%;132(1*,(>%*L:+L,)"%;1,*(>L?1,?-%:32L??+D
BO()% >3<*,1?7% <3,N+L)% )-)*3:% <3+;?1):"% EO0(>0% ()% *03% :+)*% ;,3N1?3<*% D,1(<% *L:+
>0(?2,3<"% ()% >+<N3<*(+<1??-% *,31*32% E(*0% )L,=3,'% >03:+*03,1;"*% 1<2% >,1<(+)
,12(+*03,1;-&% "+E3N3,"% *03% ?1*3% )(23% 3GG3>*)% +G% ;0+*+<% ,12(+*03,1;-% V3&=&’\
23G(>(*)"%(:;1(,32%D+<3%=,+E*0"%>+=<(*(N3%23>?(<3"% 1<2%*03% +<)3*% +G %) 3>+<21
,3;,3)3<*% 1% )(=<(G(>1<*% >?(<(>1?% >01?7?73<=3&% A+,% *0()% ,31)+<"% *03% L)3% +G% ;
3<1D?3)%1%)LD)*1<*(1?% ,32L>*(+<% (<% *03% 2+)3% *+% 0317*0-%*())L3)"%;1,*(>L?1,?-%
=?1<2"% *0-,+(2"% (<<3,% 31,"% 1<2% D,1(<% ;1,3<>0-:1"% 037?;(<=% *+% ;,3)3,N3% <3L,+>A
23N3?+;:3<*%1<2%dL1?(*-%+G%?(G3%+G%)L,N(N+,)&%U-)*3:1*(>%, SNBEYIOUN3 %2 3: +<)*
E0(?3%:1(<*1(<(<=%0(=0%)L,N(N1?7%,1*3)"%;,+*+<%*03,1;-%,32L>3)%*03%7?("3?(0++2%+GY
2-)GL<>*(+<%1<2%>+=<(*(N3%23G(>(*)%>+:;1,32%*+%*,12(*(+<1?%*3>0<(dL3)&%B0()%() %
373N 1<*%(<%>0(?2,3<"%1)%,12(1*(+<%1*%1<%31,?-%1<) 3B SB B0 16BYIS G 3>*%
*03(,%3<*(,3%7?(CB);1<&

W,+*+<%*03,1;-%01)%17?)+%)0+E<%3GG(>1>-% (<% :+,3%>+:;?3M% +<>+?+=(>1?%>+<*3M
,3>L,,3<%9% =-<13>+?2+=(>1?% *L:+L,)&% R<% 1% ,3*,+);3>*(N3% )*L2-% +G% ;1*(3<*)% E(*0%
3;(*03?(1?%+N1,(1<%>1<>3,"%;,+*+<%*03,1;-%1>0(3N32%?+>17?%>+<* 1 B2 % S$&80%1*
1$&890%1*%*E+%-31,) %E (*0%<+%=,123%p9%*+M(>(*-&%B03)3%21*1%1,3%;1,*(>L?1,?-%)(=
*01*%*03)3%;1*(3<*)"%E0+%1,3%+A*3P12EH<2%01N3%1?,312-%L <23,=+<3%:L?*(;?3%
?(<3)%+G%*03,1;*%01N3% ?(:(*32%*,31*:3<*%0 +;*(+<) &% BI3% 368G 3 TNB I 3B(<%
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*0()% >+<*3M*%>+<G(,:)% (*)% ;+*3<*(1?% K 33064 1A 2NI=3%*,31*:3<* % >1;1D?3% +G%
L +24+<=(<=%:,+=,3)) (M3, 33% )L, N(N1?% 1<2% 3<01<>(<=%dL 1 ?(*-% +G% ?(G3% E(*0+L*%)3N
3GG3H&
A,+:%1%,12(+D(+2+=(>12%;+(<*%+G%N(3E %:;, +*+<%*03,1;-% ()% >+<N3<*(+<1??-%>01,1>
1<% 1N3,283H %-G% $&$% (<% >+:;1,()+<% *+% ;0+*+<)&% '+E3N3,"% :(>,+2+)(:3*,(>% 1<2¢
3M;3,(:3<*17%,3)31,>0%01)%)0+E<%*01*%*0()%N1?L3% () %<+*%L<(G+,:%1?+<=%*03%D3:
,1*03,%*3<2)%*+%(<>,31)3%(<%*03%2()*1 398 B2iH< Y+ A%BBIH VU7 WY %E03,3%
*03%3<3,=-%+G%*03%;, +*+<)%()% ?+E3,%1<2%*03%7?(<31,%(+<()1*(+<%23<)(*-%VQHBY %
N1,(1D(?(*-%01)%)(=<(G(>1<*%>?(<(>1?% (:;?(>1*(+<)"%1)% (<%>3 2063 Y55 P+ I +%6 >, (*(
*039%1>*L.12%2()*,(DL*(+<%+G%*03%D(+?+=(>12?-%3GG3>*(N3%2+)3%:1-%2(GG3,%G, +:%*
BO()%4D)3,N1*(#4LN3)% *03% E1-% G+,% *03% (<*3=,1*(+<% +G% :(>,+2+)(:3*,-% (<*+% *,31*:3
)-)*3:)& %
6*%*03% )1:3% *(:3"% (<<+N1*(N3% 1;;,+1>03)% 01N3% D33<% 23N3?+;32% *+% GL,*03,% 3<
D(+2+=(>1?%3GG3>*(N3<3))%+G%:;, +*+<) QABO)BH(H=TAATL, 3%*03¢N 4BY %
1%;,+:()(<=%)*,1*3=-%D1)32%+<%*03%<L>?31,%,31>* (%6 PO MR8 *3) %
0(=0% QHB¥b, *(>?3)% (<% *03% *|3{138% HM:3,(:3<*1?% )*L 2(3)% 01N3% )0+E <% *01*% *03%
1,3)3<>3%+G % D1 (<(<=%>+:;+L.<2)"%) LIy %* 1*BRR(L:%V_U'Y%1:;?(G(3)%
*03% >-*+*+M(>% 3GG(>1>-% +G% ;,+*+<)"\% (<>31)(<=% >3??% ?3*01?(*-% 1<2% *03% >
>0,++)+:11?2%1D3,,1*(+<)&%HM;3,(:3<*)%(<N+?IN§<3 %P E+*+<%D31:)%01N3%-(37232%
1<12+=+L)%+L*>+:3)N%23:+<)*, 1¥(<=%1%) LD)*1<*(1?%(<>,31)3%(<%T56%21:1=3%(<%*L:+L,
* 31*32% E(*0%_U'&%B0()% 23N32+::3<*%)(=<(G(3)% 1% (N+*12% 12N 1<>3:3<*% (<%, +*+<0
*+E1,2)% 3<01<>32% G+,:)% +G% 012,+<% *03,1; "% E0(>0% >+:D(<3% *03% D1??()*(>% ;,3>(
| +¥4+<)%E(*0%*03%, 12(+D(+?+=(>1?%3GG(>1>-%>01,1>*3, (¥(>%+G%031N-%(+<)&
%

A;A(A'EEFIBNIDBEN!LKPHINBCLC!HNJIMKFWEFLINPK!KZIQXIDBEN

WO+*+<9%,12(+*03,1:-%01)%D33<%*03%)*1<21,2%* 31*:3<*0 (<% +<>+2+=-06G+,%23>123)"
*03%L)3%+GIBOG-0.%6M1-)%>1;1D23%+G%; 1))(<=%6+0, +L=0%6*())L3%1<2%=,12L17?-0623;+)(*(
*03962+)3%12+<=%*03(,%; 1*0"%E (*0%(<3N(*1D?3%3M;+)L, 3%+ G\ 1>3<*%60312+0-%*()L
%

4+<N3,)327%;, +++<%*03, 1:-%L)3)%;, +*+<%D31:) % EOQ(>0"%2L 3%*+%6*03%:0-) (>1?7%;,+:3,*-%
_1==96:31"19%,3731)3%*03(,%: IM(:L:%3<3,=-%1*%1%);3>(G(>%23;*0%E (*0%:(<(:1?%2+)3%L
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*03% *L:+L,% *1,=3*&% BO()% ;3>L?(1,(*% 3<1D?3)% 1% )(=<(G(>1<*?-% :+,3% >+<G+,:1"
2()*,(DL*(+<"%*03,3D-%); 1,(<=%)L,,+L<2(<=%+,=1<)%A*Y20, YOEBALHUSE:
%

Radiation

Dose i foat of the |
Tumour

@
No dose behind the tumour

1"#$%&W' X"DD&%&09&;" 0" %% ¥ &*83.0'1%/*/0'+0,'9/0E&O*"/0+<'%+,"/*.&%+12
8/$%9&)'$%/1&+0'MO;*"*$*&'/D'609/%/#2

6%)LD)*1<*(12%D+2-%+G%>2(<(>1?%98) B 2B [N 12(21*329%6*03%3G G (>1>-%+G %;, +*+
%03, 1;-%(<%, 32L>(<=¥31%6+M(>(*-&%A+,%3M1:; 23"%(<%?3G*%D, 31)*%> 1 <>3, %E (*0%7?-:;0°
(SN+?N3:3<0%;, +%+<9%6+03, 1;-9%601)%)0+E<%1%) (=<(G (> 1<*%, 32L>*(+<%(<%*03%2+)3%6++%6*
2L<=)%>+1;1,32%*+% 0+ A€, 1A% 2+E3, (<=%*03%, () % +G%>1,2(+N1)>L?1,% 3N3<*)%1-
L2:4<1,-%>+:; 2(>1H(+<)&% U(:(?1, 2% (<%; 132(1*,(>%>, 1<(+);(<12%*,31%:3<*)\%%;, +*+<) % 01l
32L>32% *03% 1N3,1=3% 2+)3% *+% >, (*(>1?% +,=1<)% )L>0% 1)% *03% *0-,+(2% 031,*% ;1
+3)+:01=L)%D-%:+ 398496 O-"%, 3)L 2*(<=% (<% 1%23>,31)3%(<%*03% (<>(23<>3%+G%?1*
1<29%)3>+<21,-% *L:+L,)&% J3>3<*06 )*L.2(3)% +<% HE(<=g)% ) 1,>+:1% 1<2% >1)3)% +G% :32(
2-::0+:1% 01N3% 0(=02(=0*32% )(:(?1,% 12N1<*1=3)F% >+::1,32% *+% :0+*+<)\% :,+*+<)% 01
1>0(3N32%7?+E3,%3M;+)L B 86466 D 21223 /%*3)*(>?3) % 1<Wo1<1?7%>1<17&

A,+:% 1% <3L,+2+=(>17%;3,):3>* (N30 ;, +*+<%*03,1;-% 01)% D33<% ) 0+E<%*+% ,32L >3% *07
=,3-% 1<2% E0(*3% :1**3,% N+?L:3% (<% *03% D, 1(<% (<% ;1%(3<*)% E(*0% =2(+D?1)*+:1%>+:
[0+4+<)"\0b)L==3)*(<=%1%;+*3<*(12%D3<3G(*%6(<%:;,3)3,N(<=%>+=<(*(N3IRGPI>*(+<&IOA(<
D1)3%*L:+L,)"\%)L>0%1)%>0+<2,+)1,>+:1)"%*03%>+:D(<1*(+<%+G%)L,=3,-%1<2%; +*+<%*
01)% )(=<(G(>1<*?-% ,32L>32% 2+>1?% ,3>L,,3<>3)% >+:;1,32% *+% )L,=3,-% 1?+<3"% 23);
+>>L,,3<>3%+G%);:3>(G(>%)(23%3GG3>*)"06(<>?L2(<=%)3<)4%<3L,1?%031,(<=%7?+))&
BO()%23:+<)*,1*3)%0+E%:;, +*+<%*03,1;-%:1-%D3%:;,3G3,1D?3%*+%>+<N3<*(+<12%, 12(+*03
1229%6) (*L1*(+<)%E03,3%(*%6()%3))3<*(1?%*+%,32L>3%*03%2+)3%*+%>, (*(>12%+,=1<) %>+
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R<% G1>*"% (<% )L>0% >1)3)"% *03% )L;3,(+,% 2+)(:3*,(>% ;,+G(?3% +GBOE3Yo+<)% ,3)L?*)%
(<>(23<>3%+G%1>L*3%*+M(>(*-%1<2"%:+)*%) (=<(G(>1<*?"%?1*3% 3G G 3>*)"%*03,3D-%3:
dL1?(*-%+G%?(G3%G+,%,;1*(3<*)%1<2%,32L>(<=%*03%(<2(,3>*%>+)*)%1))+>(1*32%E (*0%*(
+G%>0,+<(>%>+:;?(>19{+<)&
%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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$,-*06+&17.8)6) " (101*3&/1&-+/*/"&* Yo+'-3 &
&

<A(A $XCDIBNITBQBDG!BN!KPENELBPC

B03%<+*(+<%+G%)L)*1(<1D(?(*-%+>>L;(3)%1%;(N+*12%;+)(*(+<%(<%>+<*3:;+,1,-%3>+<+: (>
1))L:(<=%:L?2*(;?3%:31<(<=)%*01*% 3M*3<2% D3-+<2%*03%:3,3%3<N(,+<:3<*1?%2(:3<)(+<&
3>+<+1(>)A% )L)*L(<1D(?(*-% ,3G3,)% *+% *03% >1:1>(*-% +G% 1% :,+ 2L >KNI1Tp+>(12% +,%
)-)*3:9%*+%;,3)3,N3%(*)%D1?1<>3%+N3,%*(:37%3<)L, (<=%6>+<*(<L (*-%+G %, 3)+L,>3) %1 <2%LC
:3)3<*0% 1<29% GL*L,3% =3<3, 1%(+<)&% BO()% >+<>3:*"0% EQ(>0% +,(=(<1*32% (<% *03% 3>+7
3<N(,+<:3<*12% G(372)"% 01)% =,12L17?2-% );,312% *+% :1> +3>+<+:($3986 (536 +<+:

)3>*+,12%1<1?-)3) %D 3>+:(<=%1%=L(2(<=%>,(*3,(+<%(<%; +?(>-%>0+(>3)%162%>+,;+,1*3%

7<3% +G% *03% :+)*% G,3dL3<*?-% >(*32% ,3G3,3<>3)% ()% *03% 23G(<(*(+<% >+<*1(<32% (
51*(+<)% _,L<2*?1<2% J3:+,*0% VSSKIYA% 1>>+,2(<=% *+% EO(>0% )L)*1(<1D83% 23N3?+;:
a23N37+;:3<*% *01*%:33*)% *03% <332)% +G%*03%,3)3<*% E(*0+L*% >+:;,+:()(<=%*03% 1D(
GL*L,3% =3<3,1*(+<)% *+% :33*% *03(, 9 &EB Q86 33B) < (*(+<% 01)% D33<% (<)*,L:3<*1?% (<%
)(*L1*(<=%)L)*1(<1D(?(*-%E(*0(<%*03%G,1:3E+, % +G%3>+<+:(>%;+?(>%*03,3D-%L<23,)
*03%(<*3,>+<<3>*32<3))%D3*E33<%3>+<+:(>"%)+>(17"%1<2%3<N(,+&B<*1?%2(:3<)(+<)

R<963>+<+:(>)"%*03%>+<>3;*%6+GY%)L)*1(<1D(?(*-%>1<%D3%3M1:(<329%*0,+L=0%1*%?31)*
23<) 3k

$& H>+<+:(>%)L)*1(<1D(?(**%L<23,)*++2%1)% 1%)-)*3:09)% >1;1>(*-¥63+%3<)L,3% ?+<=
3>+<+:(>%=,+E*0%1<2%)*1D(?(*-%E(*0+L*%=3<3,1*(<=%L<)L)*1(<1D?3%(:D1?1<>3)
1)%3M>3))(N3%23D*"%;3,)()*3<*% (<G ?1*(+<"%+,% (<3G G (&B<*%L)3%+G%,3)+L,>3)

& U+>(1?7%)L)*1(<1DKRE23})*++2%1) BEBDR)) (*-%*+%;,3) 3,N3%>+03) (+<"%3dL (*%1<2%
>+??3>*(N3UB3RE"% *0L)% ;,3N3<*(<=% 3>+<+:(>% 23N37?7+;:3<*% G,+:% ;,+2L>(<=%
3M>?L)(+<%+,%L<:1<1=31D?3%(<86IL1?(*(3)

9& H<N(,+<:3<*1?%)L)*1(<1D(?(*\%L<23,)*++2%1)%*03%,1*(+<1?%L)3%+G%<1*L,1?%.
1<2%*03%: (*(=1*(+<%+G%*03%3>+?2+=(>17%(:;1>*%+G%3>+<+:(>%1>*(N(*(3)"%)+%
2+3)%<+*%>+:;,+:()3%*03%<1*L,1?%)-)*3:)%+<%EO0(>0%0L:1<&?(G3%23;3<2)
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H>+<+:(>%7(*3,1*L,3%01)%3:;01)()32%*01*%)L)*1(<1D(?(*-%()%<+*%1%)*1*(>%>+<2(*(+< %
1% 2-<1:(>% ;,+>3))% +G% 121;*1*(+<% 1<2% D1?1<>(<=% D3*E33<% +G*3<% >+<G?(>*(<=%
=,+E*0% 1<2% 3<N(,+<:3<*1?% ;,+*3>*(+<"% 3GG(>(3<>-% 1<2% 3dL (*"d PL&IM1*(+<% 1<29
4+<)3dL3<*?"% )L)*1(<1D(?(*-% 1<1?-)()% ,3dL(,3)% :3*0+2+?+=(>1?% *++?)% *01*% (<*3
>+<N3<H(+<1?%3>+<+:(>%(<2(>1*+,)%V3&=&"%OTW%+,%;,+2L>*(N (*- Y %E (*0%1%:+,3%>+:;,
1))3)):3<*% +G% H33(X=% 1<2%dL1?(*-%+G% ?(G3"% 3<>+:;1))(<=%<1*L,1?"% )+>(1?"% 1<2
>1;(*1?%(<2(>18%,)

A, +:%1%*03+,3*(>12%)*1<2;+(<*%*03%23D 1*3%17?)+%, 3N+?N3) %1, +L <29 B+ Yo+ +) (<=%6N

"1 *03% E31°% )L)*1(<1D(?(*-% :3,);3>*(N3"0% 1>>+,2(<=% *+% E0(>0% <1*L,1?% >1:(*17%
1, %(122-%,3;21>3206D-0%63>+<+:(>%1<2%*3>0<+2+=(>12%>1: (*12"%:, +N(232%*01*%6+*C
23N3?2%+GBERRD6()%<+*%, 8 >32

"1 *0306)*,+<=9%)L)*1(<1D(?(*-%:3,):3>* (N3 %EOQ(>0%>+<)(23,)%>3, *1(<%<1*L,1?7%,3)+L,>
D3%(,,3;?1>31D?3%1<2%,3dL(,3)%*03(,%1D)+?L*3%;,3)3,N1*(+<%GR%GL*L,3%=3<3

R<%*03% >+<*3:;+,1,-% 23D 1*3% +<% 031?*0:4% B83)3%329603% 3N1?L1*(+<% +G% <3E%
*3>0<+2+=(3)% ()%, +=,3))(N3?-% 12+;*(<=% 1% :L?*(2(:3<)(+<1?%1;;,+1>0%*01*% >+<)(23,)¥
+<?-%>?(<(>1?%3GG3>*(N3<3))"%DL*%1?)+%3>+<+:(>%)L)*1(<1D(?(*-%1<2%*03%1??+>1
+G%1IN1(?1D?3%,3)+L,>3)&%B03%(<*,+2L>*(+<Hho+ BI04 NP€)03,1;-%*03,3G+,3%
,3dL(,3)%1%*03+,3*(>1?%G,1:3E+,"%*01*%1<17?-)3)%*03(,%(:;1>*%<+*%+<?-%(<%*03,1;3L*(
DL*%17?)+%(<%3>+<+:(>%1<2%)%5(17%*3,:)&
R<%031?*0>1,3"%*03%>+<>3;*%+G%)L)*1(<1D(?(*-%,3G3,)%*+%1%)-)*3:9)%1D(?(*-%*+%3
3GG3>*(N3% 1<2% 3dL(*1D?3% >1,3% EO(?3% >+<>L,,3<*?-%83 133k 12X (=% ?+<=
)*1D(?(*-&% UL)*1(<1D(?(*-% (;;?(3)"% +<% *03% +<3% 01<2"% *03% >+:;13(?(*-% +G% |
3M;3<2(*L,3%E(*0%1N1(?1D?3%),3)+L,>3)%1<2"%+<%*03%+*03, N 08PA A6 3<1<>3%+GY
)*1<21,2)% E(*0+L*% ,32L>(<=% 1>>3))(D(?(*-% G+,% ;1*(3<*)&% R<% +*03,% E+,2)"% 1% |
(<*3,N3<*(+<%>1<%D3%>+<)(23,32%)L)*1(<1D?3%E03<% (*)% 3>+<+:(>%¢*03%86 () % \L)*(G(:
D3<3G(*)%(*%=3<3,1*3)"%D+*0%/(<%*3,:)%+G%03190%1<2%)+>(1?%N1?L3&
4?+)3?-%7?(<"32%*+%*0()%>+<>3;*%()%*01*%+G %3G G (>1>"%EO0(>0%(<%031?7*0%3>+<+:(>
1)% *03% 1D(?(*-% +G% 1% *3>0<+?+=-% *+% ;,+2L.>3% 1<% 3M;3>*32% >?(<(>1?% D3<3G(*
3M;3,(:3<*1?%>+<2(*(+<)&%HGG(>1>-%:;,+N(23)%*03%)>(3<* (G (X¥D ()% 83 %R \L ) * (G
12+;*(+<% +G% 1% *3>0<+?+=-&% R<% *03% 1D)3<>3% +G% 1% ;,+N3<% *03,1;3L*(>% 12
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1))3)):3<*%+G%>+)*%+,%3>+<+:(>%(:; 1>* % E+L22% D3%L<E1,,1<*328%'+E3N3, %3G G (>1>
(0%<+*%)LGG(>(3<*%*+%23*3,:(<3%*03%?3=(*(:1>-%+G%1<%(<N3)*:3<*e%1%>+:;1,()+<%:L)
E(*0%*03%,3)L?%)%+D*1(<32%(<%*3,:)%+G %031 2t 0Y8(386 BEBE3I> B < 2%

E(*0%*03%)-)*3:9)%1D(?(*-%*+%G(<1<>3%)L>0%)3,N(>3)%(<%1%G 1( W 1<2%>+<*(<L+L)%:

4+<N3,)3?2706*03% >+<>3:*06 +G% 3G G (>(3<>-%,3G3,)% *+%*03% ;, (<>(;23% +G% +:*(:1?% L
3)+L,>3)"%1%GL<21:3<*12%:;,(<>(;?3%+G %031 2*0%3>+<+:(>)&%B0()%<+*(+<%>1<%D3%
*0,33%:1(<%2(:3<)(+%9F

"1 122+>1%(N3%3GG(>(3<> % E0(>0% >+<>3,<)%*03% 2()*,(DL*(+<%+G%,3)+L,>3)% 1>,
)35%+,)%61<2%;,+=,1::3)%(<%+,23,%*+06: IM(: () 3%>+ 7 PBS(BU E3??

"1 *3>0<(>1?7%3GG(>(3<>"%L<23,)*++2%1)%*03%1D(?(*-%*+%1>0(3N3%: IM(;L:%+L*;L’
+L*>+:3) Y% G, +:%1%=(N3<%(<;L*%\®3)+L,>3)Y

"1 >+)13GG3>*(N3<3))% 3GG(>(3<>"% E0(>0% 1))3))3)%*03% ,3?1*(+<)0(;% D3*E33<%*C
(<>L,,32% 1<2% *03% D3<3G(*)% +D*1(<32% (<% *3,:)% +G% 031?7*0"% +G*3<% 3M:,3))
)*1<21,2()32% :31)L,3)% )L>0% 1)% [622(*32% Q(G3% ]31,)% V[6Q])Y% +,%
T()1D(?(162\L)*32%Q(GINBVT6Q)) %o

B03%1;;?(>1*(+<%+G%*03)3%>+<>3;*)%*+%1%*3>0<+?+=-%)L>0%1)%;, +*+<%*03,1;-%<3:
23*1(?32%1<1?-)()&%H>+<+:(>%)L)*1(<1D(?(*-%:L)*%GL??-%>+<)(23,%*03%0(=0%(<(*(1?%
,3dL(,32% *+% DL(?2% *03% >3<*,3)"% *03% +;3,1*(<=% 1<2% :1(<*3<1«2BABAHHEP80 1<2% *03
:1%(3<%)% *01*% >1<% D3% *,31*328&% 4?(<(>1?% 3GG3>*(N3<3))"% 12*0+L=0% )L;;+,*32% |
3N(23<>3"% :L)*% D3% E3(=032% 1=1(<)*% 1?*3,<1*(N3% *,31*:3<*)"0% )L>0% 1)% >+<N:
,12(+*03,1;-8&% A(<1??2% 3GG(>(3<>-% ,3dL(,3)% 1% >+:;1,1*(N3% 1))3)):3<*BH01*% >+:;1,3)C
>+)1D3<3G(*%,1*(+%+G%:;,+*+<%*03,1;-%E(*0%+*03,%*,31*:3<*%+;*(+<)"%*1 " (<=%(<*+%1>
+<?2-%>?(<(>1?%+L*>+:3)%DL*%1?)+%*03%,32L>*(+<%+G%)(23%3GG3>*)"%;1*(3<*)g%dL
*03%(:;1>*%+<%*03%<1*(+<1?%0388*0%)-)*3:

%
<AA $XCDIBNITBE@BDMFEDEN!DHKFIMG

R*06()%3N(23<*%*01*06;,+*+<%*03,1;-%01)%G(,:?-%3)*1D?()032%(*)32G%1)%1%: 1\+,%(<<+
G(3?22%+G%+<>+2+=-0%(<%,3>3<*%623>123)&%B0()%()%:, (:1,(?-% 2L 3% HEH#H%>1: 1> (*-%*
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2+)3)%+G%,12(1*(+<%*+%*L:+L,)%E(*0%3M*,3:3%;,3>() (+<"%) (=<(G(>1<*?-%632L>(<=%3M;
0317*0-%*())L3&%B0()%G31*L,3%,3<23,)%*0()%*3>0<+?+=-%;1,*(>L?1,?-%1**,1>*(N3%G+,%"
+G%;132(1*,(>%>1<>3,)%1<2%*L:+L,)%?+>1*32%<31%0>,(*(>1?%+,=1<)&
'+E3N3,"% 1?+<=)(23% *03% >?(<(>1?% 3<*0L)(1):"% *03% ())L3% +G% 3>+<+:(>% )L)*1(<1D(
3:3,=32%)*,+<=?-&%R<2332"%*03%0(=0% (< (*(1?%(<N3)*:3<*%,3dL(,32%*+%DL(?2%1%;,+’
>3<*,3% V3)*(:1*32% 1*% D3I*E33<% k"#% 1<2% k$84#0RYB R+ Kk YO1%6293 , AHEF*)"%
)L>0%1)%*0+)3%,3?1*32%*+%3<3,=-%1<2%);3>(1?()32%;3,)+<<3?"%=(N3%, () 3%*+%>+<>3,
*03%>+IGG3>*(N3<3))% +G% (<*,+2L>(<=%1<2%2())3:(<1*(<=%*0()%*3>0<+?+=-% E(*0(< %<
031?7*0>1,3%)-)*I&
%

<ASA(ABYKJIPECDCI["*+\]

/03<% >+<)(23,(<=% *03% >+:;,303<)(N3% >+)*% 3)*(:1*3% G+,% *03% >+<)*,L>*(+<% +G% 1%
*03,1;-% >3<*,3"% (*% ()% <3>3))1,-% *+% 2(GG3,3<*(1*3% D3*E334% K(EHIP0h) %N 3)*:3<*)
G(M32%+,%>1;(*1?7%>+)*) % VISRWHNIY (1D ?3%1<2%,3>L,,(<=%+;3,1*(<=%&%*)%V7WHXY

103<% 1% 031 7*0XE)BOM* (€% (<(*(1*3) W LA03, 1;-% ;, \3>*A0% *03% (<N3)*:3<*0% : 1 (<?-%
>+::,()3)%G+L, %G (M32%>HPB6(*3:)

I! DL<3,% ,++:)% E(*0% )0(3?2(<=2B>D<284)2¥43:)% V'Z64"% 3?73>*,(>1?"% )1G3*-%
)-)*3)Y o

1! *03%1>>373,1%+,%V>->?2+* +<j)-<>0,+* +<%+,%>+:;1>*0%0)-<fo+>->?+* +<Y

T *1<);+,*%7?(<3)%1<2%*,31*:3<*%,++:) %V, +*1*(<=%=1<*,(3) &6, %G(M32%?(<3) Y

Il >?2(<(>1?j2(=(*1?%3dL(;:3<*%V(:1=(<="%BWU"%[6Y &

R<% *03% 31,?-% .###) "% 1% D3<>0:1,"% 1<1?-)()% D-% O+(*3(<% 1<2% m3,:1<<% 3)*(:1*
>+<)* L>*(+<%>+)*%+G%1%>3<* 3%E (*0%*E+%*L,<"3-%=1<*,(3)%1*%k".&8%:(??(+<"%(< %>
1;;,+M(:1*3?-%k$"&K%:(??(+<%G+,%1%>3<*,3%E (*0%*E+%;0+*+<UE)EHYeBl00, 1 * (+%+G %
3M;?1(<)%*03%(<*3<)3%3>+<+:(>%23D1*3%SH%" 08%<YAB3, 1;-%(:; 23: 3<+@(+<
B+21-%*03%,1<=3)%1,3%E(23,%D3>1L)3%*03,3%1, 3%+ 1+ &Gk 273 <) %1<2%
'L2%(1,++:%)-)*3:)%E (*OUBYs +:) &YoH>+<+: (>%3N1 2L 1*(+<%1<2%'B6%2+>L:3<*)%:; ?1>3%*03%
*+%1 206(<N3)*:3<*%D3I*E33<%1;;,+M(:1¥32-%W.8%: (2?2 (+<%1<2%W.##%:(??(+< %E(*0%?+E3,
*.:(>12% +G% 1% )(<=?3% ,++:% 12232% *+% 3M()*(<=% G 1>(?(*(3) % 1<2%6¥:963,% N1?L3)% C
=,33<G(372% >3<*,3)&% BRI 2?(<(>17% ,3N(3E% (<2(>1*3)% *01*% :+23,<% )(<=?3% ,++:
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G,3dL3<*?-% G1?7% E(*0(<%SHRY(@HY% ,1<=3"% >+<)()*3<*% E(*0% ,3>3<*% * 3<2)%
Vi(<(1*L,0) 1*(+<%+G%)+L,>3)%1<2%)(:;?(G(32% YN (?%?1-+L*) Y &
B0O3%G+7??+E(<=%)3>*(+<%E(??7%);,3)3<*%>+<>,3*3%3M1:;?3)%*01*%E (??%03?;%*+%23*3,(
R<%R*1?-"%*03%51*(+<1?%43<*,3%G+,%7<>+?+=(>1?%'12,+<*03,1;-% V456 7% (<% W1IN(1
*+*1?29%(<N3)*:3<*%+GUkIK#%: (??(+<%G+,%>+<)* L>*(+<%1<294PPYND?%EBP80V H#4SD
G(<1<>32% D-% ;LD?(>% GL<2)&% B03% >+<)*,L>*(+<% +G% *03% W, +*+<% B03,1;-% 43<*};
1:+L<*32% *+% 1% >+)*% hEEIRGHE ? (+<"% 1)% >+<G(,:32% D-% ?+>1?% ;,3))% )+L,>3)% 1=
| +N(<>(17%,3>+,2)&%U*(22%(<%R*12-/%):1773,%;,+\3>*)%1, 3% 2 2850610394479 3, %6(<%)
(<Y%BN(1<+%,3;+,*)% 1%*+*1 2% (<N3)*:3<*%+G%1,+L<2%k9.%:(??(+< % E0(?3%*03% RH7%
(<2(>1*32%1<%3M;3>*32%(<N3)*:3<*%+G %1, +L<2%k @54 (BRBBG +,%(*) %
R<%*03%f<(*32%x(<=2+:"%*03% =+N3,<:3<*% 01)% >+::(**32%Y.8#% :(?2(+<%*+% ?1L<>0(<
?1,=3%5'U%>3<*,3)%(<%P1<>03)*3,%1<2%Q+<2+< %E0(>0%=(N3)%1<%(<2(>1*(+<%+G%*
1%<1*(+<1?9%d)(?3%0;,+=,1::3&%
B0()%,1<=3%*03,3G+,3%*38P3»?)%%(>17%>0+(>3)%V3&=&"%>->7?+* +<%N)&%)-<>0,+*,+<e?
+*1%(<=%=1<* (3)%N)&% G(M32%?(<3)e%;3<>(?%D31:%)>1<<(<="%E0(>0%()%<+E%17?:+)
)>123%V+<3%>+:;1>*0p, ++:%N)&%*0,33%*+%G (N3%, ++:)%E (*0%232(>1*32%?(<3) Y %*03%?2
+G% 3M()*(<sW(KSL,3"% 1)% E3?7% 1)% ?+>1?% DL(?2(<=% 1<2% ,3=L?1*+,-% N1,(1D?;
)L,:,0(<=2"% *03% :1(<% :3*0+2+2+=(>1?% ,3N()(+<)% (<% 0313004 Rh3 440"

3N(23<>3% +<% *03% a*,L3b% >+)*)% +G% >3<*,3)% ()% +G*3<% (<>+:;?23*3% +,% 03*3,+=3<3-
1))3)):3<¥)%:L)*%3M: 2(>(*?-%)*1*3%1))L::*(+<)%1D+L*%46WHX %1 <2%623;,3>(1*(+<&

$20,000,000
$10,000,000
0 8 9 10 11 12 13 14 15
»-510,000,000
3
2
o
*3-$20,000,000
o Capex (yr 0) & OPEX
Out of Province Revenue
-$30,000,000 Subtraction of Photon Treatment Costs
B Gross Foreign Treatment Savings
—— Cumulative Cash Flows
-$40,000,000 —— Net Free Cash Flow

Year

I"#$%&( )'Y.+*'9/0,"*"/0;'H+B&'1%/*/0'=&+H"™*.&%+12'D"0+09"+<<2'E'3+B&+D
8/$%9&)'8H"*.'&*'+<7
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<ASASAEBITQKIPECDC![/*+]

B03%)*,L>*L,3%+G%+;3,1*(<=% >+)*)% G+,% >3<*,3)% ()%, 321, N203% 23 (1 *B 3%

1<2% >+N3,)% 1,31)% )L>0% W)U MN382%0 :1(<*3<1<>3% 1<2% )3,N(>(<=% +G% *03% G1>(?(*
:13,)+<<32% V2+>*+ )% ;0-)(>()*)"% JBB)j*03,1;()*) % 2+)(:3*,()*)"% <L,)3)"% )3,N(>3% 1<
3<=(<33,(<=% *3>0<(>(1<)"% 12:(<()*,1*(N3% )*1GG Y% 3<3,=-% 3012265891323
>?(<(>1?%)3,N(>3)&%6%41<12(1<%DL)(<3))%>1)3%D-%U:(*0%3*%1?&"%E0(>0%1<1?-)3)%
1%)(<=?3%D31:%7?(<3%(<*3=,1*32%(<*+%1<%+<=+(<=%0+);(*1?%;,+\3>*"%;,+N(23)%1%>"?:
B03%3)*(:1*32%1<<L1?%7WHX%1*%GL??7%>1;1>(*-%)E& RBI6YZR{£? %P+ 3<%2+E<%
(<*+%1;;,+M(:1*3?-%W.&$9%:(??(+<%(<%)1?1,(3)"%W.&#%: (??(+<%(<%)L;;?(3,%)3,N(>3%>
WH&.% :(??(+<% G+,% 373>*,(>(*% ;?L)% :(<+,% (*3:)% G+,% >?(<(>1?% )3,N(>3)% 1<2% >+
TL,(<=%*03%, 1L;;%V-31, )88 %>+)*)%1,3%?+EBUNA):D3,)%(<>,31)3%=,12L.1??-&%B03%
)1:3%1<1?-)()%dL1<*(G(3)%*03% (<>,3:3<*1?%46WHX% 1*%{w@#%:(??(+<% Vvw9#%:(??(+
)(<=?B?(<3%)-)*3:%r%{w$#%: (??(+<%G+,%>+<)* L>*(+<%1<2%1<>(?71,-%)-)*3:) Y %23 +<)*,]
*01*%0(<*3=,1*(+<%(<*+%1<%3M()* (<5305, B2+ 3 3pH3* ? (> 1*3%3913<)3) &

B03%(*3:%a)3,N(>3%1<2%:1(<*3<1<>3b%()%>,L>(1?&%R<%*3<23,)%1<2%DL)(<3))%;?1<)
1+23??32%1)% 1<% 1<<L1?%;3,>3<*1=3%+G%*03% G1>(?(*-C)% N2 (B2880JIBGB3%>3% N 17l
*3>0<(>17}:1<1=3,(1?% 2+>L:3<*)% 1,3% 1 p48cP%01%E% *03% 3dL(;:3<*% >+)*% ;3,%-31,"%
>+<)()*3<*%E (*0%*03%?3N37?)%+D)3,N32%G+,%>+:;?3M"%0(=07-%);3>(1?()32%)-)*3:) &%R<
3>+<+:(>%:+23?)%+G%;1,*(>?3%*03,1;-%1?)+% (<*,+2L>3% 1<<L 1 7% Fo(eiBb<>3%dL +
1<2% ,3<3E17?jL;21*3)% dL+1)% \B-,% ;,+*+<% >+:;+<3<*)Y% *+% )(:L?1*3% )>032L?32%
,3;?21>3:3<*%>->73)%+N3: P83 ? (G 3*(:3&%B03%>+:D(<32%3GG3>*%()%*01*%+;3,1*(<=%>
(<%012,+<*03,1;-%>3<*,3)%G1,%3M>332%>1;(*1?%>+)*)%VVvK!0%N)&%$90%(<%1%>+:;1,1
D-% P11)*,(>0*% f<(N3,)(*-Y % E(*0% >+)*)% ;3,% G,1>*(+<% ,3:1(<(<=% 0(=0?-% )3<)(*(N.
1))L:;*(+<)%1D+L*%)*H3R&([6%1<2%E+, ?942)&

T(,3>*%:31)L,3:3<%96G %3<3%3%<+EBA (? 1 DABE*3>0<(>17%)*L2-%+G%1%>+:;1>*%)-)*3:%
VP3N(+<Y%G,+:% .#.9% D-% TN+, 1 343" 8A=EAMA <<L 1?% >+<)L:;*(+<% +G%{@ S#% P/0"%
E(*0%1<%1N3,1=3%+G%{8.%/0%:;3,%;1*(3<*%V)(=<(G(>1<*%2(GG3,3<>3)%1;;31,%23;3<2(
>1<>3,% ?+>1*(+<% 1<2%<L:D3,% +G% G, 1>*(+<)Y &% 7<>3% 1=1(<"%*03% 3>+<+:(>% E3(=C(
,3:1(<)%?+E3,%*01<%*01*%+G WmI2Poc3?3<1<>3"%DL*%(*%() %0<+*%<3=?(=(D?3%/(<%>+<’
E(*0%0(=0%37?3>*,(>(*-%%,(>3)&
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B03% a;3,)+<<3?b% (*3:% 23;3<2)% +<% *03% +,=1<() 1*(+<1?% :+23?% 1<2% *03% :(M% +G%
>+N3,32%(<*3,<1??-%V>2(<(>1?%;0-)(>)"%) (*3%3<=(<33, (<="%[6"%21*1%:1<1=3:3<*%G+,%
1<2%,3=()*,(3) Y% N3,)L)%*0+)3%>+N3,32% 3M*3,<1??-&%B03% 1G+,3:3<*(+}¢82%41<12(1<?
>1)3%+GG3,)%1%,31?2()*(>%ABHY%;,+G(PBYAPLEUNGL22%>1; 1>(*-% VIBB %;0-)(>()*)"%
2+)(:3%,(*)"%<L,)3)"% 12:(<()*,1*(N3%)*1GG Y &% B0()%>1<% D3%L)32%1)%1%D3<>0:1, %G
+G% 1% ) (=36 G1>(?(*-% *,31%(<=% 1;;, +M(: 1* 308G *(3<*)j-31,&30BO 1<) (*(+<%
G,+:%+<3%*+%*0,33%-31,)%*+%G+L,%*+%G(G*33<%-31,)%,3)L?*)%(<%1<%(<>,31)3%(<%
)*1D(2()(<=%>+)*)%1*%GL?2?%>1;1>(*-&%P+,3%,3>3<*%: L 2*(>3<*,3%)L,N3-)%(<%*03%fU%
L2%(1,++:% ;, +*+<% >3<* 3)% 3:;2+-% :+,3% )*1GG % *01<%,03%+% E{D% :1, 32%
2(GG3,3<>3)%(<%;0-)(>)j3<=(<33,(<=%1<2%*03,1;-% G(=L,3) % 1?*0+L=0%*03%<L:D3,)%N]
,++1)%1<2%)>032L23)&
A(<1??"%a>+<)L:1D?3)b%1,3%, 3RL*ERBZ 39 * (>L 21, K% (<)*1 22 1*(+<)%*01*%L)3%
;3<>(?% D31:% )>1<<(<=% VW_UY% +<?-"% 1)% *0B3%* (3% ¥ &%, 2ZE133%0 ()% ,32L>32%
>+1;1,32%*+% ;1)) (N3%)>1<<(<=&%'+E3N33 %208 3% 3=7(=(D?3% 3M; 3< 2@, 3p
[6%0V;01<*+:)"0%>1:3,1)"% 23*3>*+,) Y % (::+D(?() 1*(+<% 23N (>3)"%):177%:1*3,(1?)% 1<2%); 1
:1,%)% <+*0% >+N3,32% D-% *03% )3,N(>3% >+<*1>*&% 6% )L::1,-% +G% *03% *3>0<+?+=
+,=1<()1*(+<1?% 448&)% 1<2% *03(,% >+)*% (:;?2(>1*(+<)% >1<% 17?)+% D3% G+L<2% (<9
>+<*30+,1,-%>2(<(>172%1<2%:3*0+2+2+=(>1 %%, 3N(3E)&
R<%*03%1D)3<>3%+G%:LD?(>%;,(>3%?()*)"%:1<-%12:(<()*,1*(+<)%L)3%L;21*32%=L(23%>
G+,% *03% *E+% (*3:)% *01*% 01N3% *03% =,31*3)*% (:;1>*% +<% *03% (<>+:3% )*1*3:3
)3,N(>3j:1(<*3<1<>3% >+<*, 1>%0%h 1<2% B)+24303% G+,:3,"% :1<1=3:3<*%% 1<2% *3<23,%
2+>L:3<%)%+G*3<%,3;+,*%1%, 1 1$80868G6HH03%G 1>(?(*-g) %N 1?L3%;3,%-31,%VE (*0%N1,(1*
23:3<2(<=%+<%*03%=L1,1<*332%L;*(:3%7?3N3?)"%:1,*)%(<>?L232"%)+G*E1,3j01,2E1,3%L;
1<2%[6%>+N3,1=3Y GYA«<:IB/6(GYE3%1))L:3%W9#%: (?2(+<%E+,*0%+G%3dL(;:3<*%G+,%1%)
,++:7%$H$80%:;3,%1<<L:%E+L?2%>+,,3); +<2R@&8BNY?? (+<j-31,%(<%)3,N(>3%>+)*)&%B0()%
3M;?1(<)% E0-% :1(<*3<1<>3% ()% +G*3<% *03% G(,)*% 7WHX% (*3:% *+% D3% GL??-% +;3
3N(23<>32%D-%*03%41<129a¥%6: ()2 (+<%:3,% 1<<L:% ({BIWN(<298)>03:3Y &% R<%
*3,)%+G%)*1GG(<="%,31?()*(>%;?1<)%>122%G+,%:L2*(2()>(;2(<1,-%*31:)%4*01*%=,+E%+N:
-31,%)* ;% 3, (+28%B03%) 1:3%ABHY%;, +G(?3%1)%(<%*03%41<12(1<%>1)3%() %1 %=++2%)’
G+,%)>032L AEE*(<=%7?()*)%1<2%[6"%D31,(<=%(<%:(<2%*01*%;,+*+<%>3<* 3)%VE(*0%*0:
<L:D3,%+G%;1*(3<*)Y% *3<2%*+% ,3dL(,3% :+,3%*3>0<(>17% 1<2%;0-)(>)j3<=(<33,(<=%ABI
10+*+<923;1,*:3<*) & A(<12?21%*03%373>*, (>(*-%>+<)L:;*(+<%:31)L,32% +<%>+:;1>*0)-)*3:
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Vv@S#%P/0j-31,%*+*1?2e%Vv8.%/0j;1*(3<*%(<%:(M32%>1)3)Y%1??+E)%*03%;+E3,%>+<)L::
D3%>+<N3,*32"%1*%?+>17%;,(>3)"%(<*+%1%N3,(G(1D?3%1<2%>+:;1,1D?3%DL2=3*%(*3:%
L)3GL?%G+,%3<N(,+<:3<*1?%)L)*1(<1D(?(*-%%+=,1::3)Y&
R<P(=0*%+G%*03%ACUINBHL ?2%D 3%<+*32%*01*%*03%?(*3,1*L,3%GEH V) 2s=8Rd3<3%;+(<*F9
*3>0<+?2+="%+;3,1*(+<17%)> OB (KB&Yio+ G%; 1*(3<*) & ZU5*RB%0); 332%1*%E0(>0%
GL??%>1;1>(*-%()%y3060821 %=,31*3,%(:;1>*%+<%*03%L < (*%>+)*%*01<%46 WHX&%B0()%0()
:1(<*3<1<>3%1<2%;3,)+<<3?%>+L<*%:+,3%*01<%*03%>1;(*1?%)01,3%+<%*03%>+)*%; 3, %(
:3,%;1*(39&
R<%*0()%,3=1,2"%1%)*L2-%>+<2L>*32%(<%*03%53*03,?1<2)%V403<%3*%1?&"%.#.9Y %3)*
:3,%;1%(3<*%L) (<=%*0BBANB<%1>*(N1) 32%>+)*(<=%:3*0+2+?+=-&%4+)*)%,1<=32%G,+:%
kSN "% G+,% +>L?1,% :3?1<+:1% *+% 1;;,+M(: 1*3?-% kKS"$"% G+,% 0312%&%2% <3> % *L:
R<2(,3>*%>+)*)%V23;,3>(1*(+<"%+;3,1*(<=%>+)*)"%1<2%(<*3,3)*Y % 1>>+L.<*32%G+,%+N3,
*+*12%)*)&% U>3<1,(+% 1<1?-)()% )0+E32% *01*% (<>,31)(<=% *03% <L:D3,% +G% ;1*(3<*)¥
)(=<(G(>1<*?-%,32L>3)% L<(*% >+)*)&% P+N(<=% G,+:%.@ @% *,31*:3<*)%;3,%-31,%*+% GL
VK##%*,31*:3<*) YA%*03%>+)*%;3,%;1*(3<*%() %, 32 L FER B T-%4 1, D, BP%5+4303%)* 1, *

L;% ;01)3&% BO()% 0(=07?(=0%)% *01*% *03% 3>+<+:(>% )L, )1 {<2 {03 Ls W) %0
>?+)3?-%7?(<"32%*+%*03%>3<*,3)%,31>0(<=%GL??%>1;1>(*"%1)%(*%,32L>3)%*03%(;;1>*¢
D-%);,312(<=%*03:%+N3,%1%7?1,=3,%<L:D3,%%5%*,31*:3<*)&

Year 0 1 2 3 5 10 15

Year 2024 2025 2026 2028 2033 2038
Estimate of Incremental Gross Savings

Savings from avoided treatments in the USA $3,780,000 $3,971,268 $4,172,214 $4,605,125 $5,894,248 $7,544,237
Photon RT costs avoided (Table 2) $473,850  $604,159  §$770,302  $1,052,519 $1,236,846 $1,448,140
Total Incremental Net Savings $4,253,850 $4,575,427 $4,942,517 $5,657,643 $7,131,093 $8,992,378

Estimate of Initial and Incremental Costs

Capital Expense )
$40,000,000

Operating expense: low throughput adjustment
. $1,068,845 $1,090,222 $1,112,026 $0 $0 $0
during ramp-up

Annual operating expense -$6,344,824

$4,808,584 $4,904,756 $5,002,851 $5,204,966 $5,746,703

Total Costs -$6,344,824

$40,000,000 $3,739,739 $3,814,534 $3,890,824 $5,204,966 $5,746,703
Out of province cost recovery

Out of province revenue $2,700,000 $3,442,500 $4,389,188 $5,017,073 $6,421,514 $8,219,102

Net Free Cash Flow $3,214,111  $4,203,393 $5,440,880 $5,469,750 $7,805,904 $10,866,656

$40,000,000

NPV $42,348,509

I"#$%&>) T;*"H+*&'/D™*.&'9/;*;'/D'+'1%/*/0"*.&%+12'1%dZ&9*
8/$%9&)'8H"*.'&*'+<7
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<A;A 'ECDXDBQBDGI!BN!HKIQDHPIFK

R<% *03% G(372% +G% 0312*0% 3>+<+:(>)\% >CAAPBRIGEIBH IV 94-<>3,<)% *03%
3N12L1*(+<%+G%:32(>1?7%*3>0<+2+=(3)%1<2%*,31*:3<*%; +=,1::3)&%HN3,-%031?*0>1,3%
L)*96122,3))%*03%>, (*(>12%())L3%+G%0+E%*+%6L)3%2(:(*32%, 3)+L,>3)%*+%: LM(:()3%:;LD"
D3<3G(*)&%5+%:1**3,%0+E%)LD)*1<*(1?%*03-% 1 WA (€>€129%]3)2 L, >3)%1,3%
<3N3,%L<?(:(*32&%A+,%*0()%, 31)+< % 1%* 12(*(+<%+G%)*L2(3)%1<2%:3*0+2)%01)%23N
*03% 23>123)% *+% 3N1?L1*3% *03% 3>+<+:(>% (::1>*% +G% 0317*0>1,8% +GA>3) % E(*0%
11 (<=%*03%23>(J(1(<=%:,+>3))%:+,3%*,1<): 1,3<*%1<2%3b(* 1 D?3&
6:+<=9%*03% N1,(+L)% G+,:)% +G% 3>+<+:(>% IN UL (X (+ & U2 2))()% : 21-)% 1% >3<*,12%
+?38&%R*%D3?+<=)%*+%*03%D, +123| SEE3ZMIIEIN I €1 2-)3) %DL*%()%2()*(<=L()032%
D-% *03% L)3% +G% 1% :1,*(>L?1,% +L*>+:3% :316R\RFAIUAQ(G 3% [31,)% V]8&YH
_3G+,3%232N(<=%(<*+96*03%23*1(?) % (*%() %03 R G PY H-BYTTB(LBREHE0-%6[6Q]) %
1,3%1<%(<<+N1*(N3%1<2%:+E3,GL?%*++?%G+,%:31)L, (<¥96*03%N1?L3%+G%>1,3&
%

<A;AAXIQBDG!"]_XCDKJIOBWKKIFC

B03%>+<>3;*%+G %[ 6 QGEAIU> 3B+ %6(<*3=,1*3%*E+%GL<21:3<*1?%2(:3<)(+<)%+G%031?*0
3M;3,(3<>3% (<*+% 1% )(<=?3% (<2(>1*+,F% dL1<*(*-%+G% ?(G3% V(&38&"%)L,N(N1?2 % +,%C
?(N3)Y%1<2%dL1?(*-%+G%?(G3%N) 3 (<33R YESTD1* %%, (+2Y &
R<% )(:;?3% *3,:)"% 1% [6Q]% >+,,3);+<2)% *+% +<3% -31,% +G% ?(G3% ?(N32% (<% ;3,G3:
,3;,3)3<*(<=%1% (<2%+G%L<(*%+G%:31)L,3:3<*&%RG%1%;1*(3<*%?(N3)%G+,%1%-31,%t
*01*%,32L>3)%*03(,%dL 17 (F-9%+BABME3?3"%>0,+<(>%;1(<%+,%GL<>*@xl 2% ?(: (*1*(+
*01*%-31,%E(??%D3%aE3(=0*32b%E(*0%1%N1?7L3%?+E3,%*01<%3$"%G+,%3M1:;?3%#&!&
-31,%E+L?2%<+*%D3%E+,*0%%$%[6 Ql"%DL*%0#&!%[6Q]) &%U(:(?1,?-"%(G%1%:;3,)+<%?(N3)%!
E(*0%1%dL17?(*-%+G%?(G3%+G%#&8"%*03%8+*1?%1:+L<*%E(??%D3F
%

$#%-31,)%M%#"8|8%8[6 Q]

%

B03%[6Q]% ()% *03,3G+,3% >1?>L?1*32% D-% E3(=0*(<=%*03%"-31,)% +G% ?(G3% D-% 1% >-
,3;,3)3<*)%*03%;3,>3(N32%dL1?(*-%+G%*01*98)%1*3%+G%031?*0&
%
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I"#3%&@ TR+H1<&'/D'[5\]'9+<9$<+*"/0'=&*-&&0™ /&Y% +1"&;
8/$%9&)'8"1/0&0"7

B03)3%>+3GG(>(3<*)%1,3%<+*%1,D(*,1,*%DL*%1,3%3)*(:1*32%L)(<=%N1?(21*32%:31)L,3:.
)L>0%1)%)*1<21,2()32%dL3)*(+<<1(,3)%VI&FINHR DIV *3X<*3,<1*(+<1??-Y"%+,%
*0,+L=0%)*1*32%;,3G3,3<>3%:3*0+2+?+=(3)%V)L>0%I1SEBEB (B2 (N(2L1?)%
1,3%1) 32%*+%3M;,3))%0+E%:1<-%-31,)%+G%031?*0-% ?(G3%*03-% E+L?2%D3% E(?7?(<=
-31,)%?(N32%(<%E+,)3%>+L2(*(+<) Y&
R<%*0()% E1-"% [6Q])%*,1<)?1*3%*03% >+:;?3M(*-% +G%0L:1<% ?(G3% (<*+%>+:;1,1D?3%:
3<1D?(<=%*03%3N1?L1*(+<%+G% 2 (NBHp3% a3 10498*,31*:3<*%*01*% 3M*3<2)% ?(G3%
D-%G(N3%-31,)% (<%:+23,1*3%0317*0%:1-%=3<3,1*3%*03%)1:3%<L:D3,% +G%[6Q])% 1) %
*,31*:3<*%*01*%3M*3<2)%?(G3%D-%*0,33%-31,)"%DL8%0(<%+;*(:17%031?*0&
%

<A;ASACDXDBQBDG!INIQGCBC

A+)HIL*(2(*-% 1<12-)()% VAT6 Y% L)3)% [6Q])% 1)% 1% :31)L,3% +G% 0312*0% +L*>+:3)% 1<2% -
*03:96*+96*03%>+)*)%(<>L,,32%*+%1>0(3N3%*03:89%6R<%+*03,%E+,2) %(*%()%1%>+:;1,()+<
3)+L,>3)%L)32%1<2%*03% D3<3G (*)%+D*1(<32°%E03,3%*03%D3<3G ()it G%<+*%6\L)*%:
2(G3"%DL*%-31,)%+G%?(G3%?(N32%E (*0%%#) 1*()G 1>*+,-%dL 1 2(*-

B0O()% :3*0+2+?+=-% 2(GG3,)% G,+:% +*03,% G+,:)% +G% 3>+<+:(>% 1<1?-)()&% B,12(*(+<1"
3GG3>*(N3<3))% 1<1?-)()"% G+,% (<)*1<>3"% :31)L,3)% ,3)L?*)% (<% );3>(G(>% >?(<(>1?%
a231*0)% 1IN+(232b% +,%a>1)3)% 2(1=<+)32bY % E0(>0%:1"3)% (*% 2(GG(>L?*% *+% >+:;1,3'

55



(<*3,N3<H(+<)&%B01< ) %6++96+03%L ) 3%+ G BOIYEE1Y) () %122+ E) %3N3<%N3,-%62(GG 3,3<*
(<*3,N3<H(+K))L>0% 1)% 1<% +<>+2+=(>17% 2,L=% 1<2% 1% >1,2(+N1)>L?1,% :,3N3:
4,103 | *4%D3%>+::1,32%+<%1%>+::+<%6)>123%)(<>3%D+*0%:,+2L>3%=1(<)%V+,%?-
*3,1)%+G%[6Q]) 8

B03%=3<3,1?%G+,:L21%G+,%*03%>1?>L?1*B<%()%1)%G+??+E)

6
0, 0,
678 /o&rs:; %
EO03,3®0

"1 A%POF12%>+)*0b+G%*, 31*: 3<%V (<%3L, +)\%2+221,) %, %6+*03,%6>L , 3<>-Y
"1 [6Q)%| WL1?(HL2\L)*32%?(G3%-31,)%=1(<32%D-%*03%:;1*(3<*%E@D%*01*0%* 31*:3<*

6<+*03,% )*,3<=*0% +G% 4f6% ()% *01*% (*% ;,+N(23)% JLD3(}%EA36Y1& >731,%
G,1:3E+, &% O+N3,<:3<*)"%,3=L21*+,-% D+2(3)%1<2%<1*(+<1?%0317*0%)-)*3:)%V)L>0%1)
51*(+<1?% R<)*(*L*3% G+,% '31?*0%-1M232438MPR4H Yh.) 3% 416% 1)% 1% D1)()% *+%
23*3,:(<3%E03*03,%1%*3>0<+?+=-%)0+L?2%D3%GL<232%D &*03%;LD?(>%)-)*3:

<A;AIAHHK!LNPFKLKNDIQI'ECDI+WWKPDBZKNKCC!&IDBE

B03%;,(:1,-%+L*>+:3%+GUL%%2()%01<1?-)() % ([&*83B46* 1 286) 1 3GG 3>* (N33
VRAHJIY&%BO()%(<2(>1*+,%:31)L,3)%*03%122(*(+<1?%>+)*%+G%+D*1(<(<=%+<3%:+,3%|¢
YJE(*>0(<=%G,+:%1%)*1<21,2%*,31*:3<*%*+%1%%BE%*,31*:3<*&
P1*03:1*(>1??"%*03%R4HJ%()%>1?>L?71*32%1)%*03%,1*(+% D3*E33<%*03%2(GG3,3<>3
*03%2(GG3,3<>3%(<%[6Q])%+G%*03%*H¥®01?7*3,<1*(N3)

%

6 ) &

) &8

%

<6=> W&
6 /0098:;

E03,3%
"1 6 YB631<%>+)*0b+GY%*03%<3EY*,31+:3<H*3>0<+7+880;3,%; 1*(3<*
"1 6 YBE31<%>+) Y +GY*03%)*1<21,2%*, 31+ 3<IB>0<+7+=-
"1 985 . 4846Q])%3M;3>*32%E(*0%*03%<3E%*,31*: 3<H*I9O<+?+=-
"1 98: (YB46Q])%3M;3>*32%E(*0%+03%)*1<21,2%* 31*:3<* @b 0<+2+=-
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RGN0 G+,%3M1:;?3"% 1% <3E%*,31*:3<*%>+)*) % k. # ###% :+,3%*01<%*03%)*1<21,2%*,31*
>+<>+1(*1<*P-0872) WAL (<%+G %.%6[6Q]) %; 3, %; 1*(3<*"06* 03 WDRUIK SHELRR0; 3, Vo[ BEQI&
BO()%N1?L3%01)%<+%1D)+?L*3%:31<(<=%DL*%:L)*% D3% (<*3,;,3*32% (<% ?(=0*%+G%1<
*0,3)0+?22&%B01*%()%*+%) 1 %*03%E (??2(<=<3))%+G%1%0312*0>1,3%)-)*3:%*+%D31,%*0:
1<9%122(*(+<1?%[6 QYR <%*03%f<(*32%6x(<=2+:"%*03%0 () *+, (> 1 772% A4 DITE: 30+
VLY 1<206 YORMHEY ;3,9 [6Q8.Y6 7%03,% >+L <*,(3)% 01N3% 23N37+:32% 2(GG3,3<*%:1,1
1?7*0+L=0%*03%%*0,3)0+?72%N1?L3%()%+G*3<%<¥%G+,:1?7-%)*1*32&
%
R<% R*1?2-%<+%+GG(>(1?%*0,3)0+?2% 3M()*)% 1*% ;,3) 3<* &L 2+ EBING 2% (0B%6 R*1 2 (1<%
6))+>(1*(+<% V6RHUY % )L==3)*)% 1<% (<2(>1*(N3%,1<=3% +G% D3*E33<% k.8 ###% 1<2%k
[6QRY66%)*L.2-%+<%:;,(>3%<3=+*(1*(+<)%E(*0%*03%6RA6%,3N31?)%*01*%1<%R4HJI%p%}
[6Q]%3M3,*)%>+<)(23,1D?3% (<G ?L3<>3%+<%*03%+L*>+:3%+G%*03%<3=+*(1*(+< %E0(?:
)*L2(3)% V3&=&"% 4FZBN1>>(<3) Y% G, 3dL3<*?-% 3:; 2+-% 1% ,3G3,3<>3%/BW% VE(??(<=<3)
:1-Y%*0,3)0+7?22%, 1<=(<=%G, +: %ok Ot #H#%0*+ Yok 98 %6 3, % [6 Q&
%
P+,3+N3,2%(G%*03%<3E%*,31*:3<*%()%:+,3%3M:;3<)(N3%1<2%7?3))%3GG3>*(N3 % (*%E(?
a2+:(<1*32b&%RG"%+<%*03%+*03,%01<2"%(*%()%?3))%3M;3<)(N3%1<2%:+,3%3GG3>*(N
*+%D3%a2+:(<P4*b&
%

<A;AKAECDXDBQBDG!EW!MFEDEN!DHKFIMG

B+9% 1))3))% *03% )L)*1(<1D(?(*-% +G% ;,+*+<% *03,1;"% )>(3<*(G(>% ?(*3,1*L,3% 01)% 12+;*
3>+<+:(>)% *++?)"% B9 ?1,% ,3G3,3<>3% MR@E+YPh 1<1?-)3)&% B03% :1(<% (<2(>1*+,%
3:;?7+-32% ()% *@BR%6? (*-98\L)*32%G3981,% V[6Q] Y% EO0(>0% :31)L,3)% *03% -31,)% +G% ?(G3%
=1(<32%D-%E3(=0*(<=%*03:%G+,%dL1?(*-%+G%?(G3&% 1)B32%3:3%61088)6t3*,(>"%*03%
3GG3>*(N3<AN% VRAHIY % ()% >17>L?21*32"% EO(>0% (<2(>1*3)% *03% (<>,3:3<*1?7% >+)*%
[6Q]%=1(<32%>+:;1,32%*+%1%,3G3,3<>3%*,31*:3<*"%E0(>0%(<%*0()%>1)3%()%L)L1??-%,3
D-%>+<N3<*(+<1?%;0+*+<%,12(+*03,1;-&% B03% )L)*1(<1D(?(*-% +G%;,+*+<%*03,1;-% () %"
23G(<3B%>+:;1,(<=%*03%>+)*%:;3,%[6 Q% E (*0%*03%E{,2(26633)0+?2)%12+;*32%
(<%2(GG3,3<*%>4<*,(3)

B03%3N(23<>3%>L,,3<*?-% 1N1(?1D?3% (<%*03%7?(*3,1*L,3%:,3)3<*)% 1% >+:;?23M%;(>*L,3
E(*0+L*06>+<*,12(>*(+<)&%R<%*03%*,31*:3<*%+G %D, 31)*%>1<>3 "%G+,%3M1::23"%6,3>3<’
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23:+<)*,1*32%*01*%*03%L)3%+G%;,+*+<)"%2L3%*+%*03%2,1)*(>%,32L>*(+<%(<%*03%2+):
>1<% ;,3N3<*% ?1*3% >1,2(1>% 3N3<*)% 1<2% =3<3,1*3% >?(<(>1?% D3<3G(*)"% 3);3>(1??-
;1*(3<*)% 1<2% *0+)3% E(*0% >1,2(+N1)>L?1,% ,() % G1>*+,)&% 6<% 1%461.2:) (% D-% Q(% 3*%
3)*(:1*32%*01*"%G+,%E+:3<%L<23,%"#%E(*0%2(1D3*3)%+,%0-;3,*3<)(+<"%;,+*+<%*03,1;-9
>+)13GG3>*(N3%E(*0%R4HJ)%D3?+E%wW8# ##%;3,%([6Q1'%1%*0,3)0+72%>+::+<?-%1>>3
*03% (<*3,<1*(+<1?%?(*3,1*L,3&% 4+<N3,)37-"% (<% *03% 1 D) 3<>3M(2BY3) (6 (GBI <*% >+:+,
>+)*02(GG3,3<>3%>+:;1,32%*+%>+<N3<*(+<1?%,12(+*03,1;-%() %<+*%GL??-%\L)*(G(32"%,.
(<*3,N3<*(+<%?3))%)L)* Wk 1D?3

6<+*03,%1,31%+G%1;;?(>1*(+<%>+<>3,<)%0312%1<2%<3>"%>1<>3,)"%:;1,*(>L?1,?-%+,+;0
>1,>(<+:1)&% _,+2(<%3*% 1?2 &BV L SYBIHO1*%;, +*+<%*03,1;-%2312)%*+%1%)(=<(G(>1<*%
23>,31)3% (<% ?1*3% >+:;?2(>1%(+<)% )L>0% 1)% 2-);01=(1"% M3,+)*+:(1"% +,% 0-;+*0-,+(2(
3)L2*(<=% (<% D3<3G(*)% (<% *3,:)% +G% dL1?2(*-% +G% ?(GR&PA(*+EBNILMH(F0B% >+)*
23:+<)*,1¥32% >+<)(23,1D?3%(£2Bl(2L12%(NA(?(*% E(*0% R4HJI)% ,1<=(<=% G,+:%
1:;,+M(:1*32-%W8 @ 1% *+%+N3,%W$&8%: (?2(+<%:;3,%[6 QP % E (*0%1%:32(1<%+G%+N3,%
W,+£<%*03,1;-% E1)% ,3?1*(N37?-% :+,3% )L)*1(<1D?3% (<% ; 1M Q€ )36 0% |$)"%
E0(>0%1,3% <+E<%*+%D3%>01,1>*3,()32%D-%?+<=3,%)L,N(N1?%,«PHPY3(86+,3%1%=,31’
+G%D3<3G(*(<=%G,+:%,32L>32%)(23%3GG3>*)%(<%*03%?+<=%*3,:&%B03)3%,3)L?*)%*0
*01*%*03%)L)*1(<1D(?(*-%+G%*03%*3>0<+?+=-%>1<<+*%D3%=3<3,1?()32"%DL*%23;3<2)¥
>?(<(>1?2%1<2%;,+=<+)*(>%>01,1>*3,()*(>) % &B%*03%;1*(3<*

R<% *03% G(372% +G% ;132(1*,(>)"% (08%33A 2%, 3% G1N+L,1D?3&% U*L2(3)% +<%
>0(?20++2%:32L22+D?1)*+:1%01N3% )0+E<%*01*%*03% L)3% +G% :,+*+<) % 2L 3% *+%%*03
)AN(<=)%+<%*03%3<2+>,(<3%1<2%>3<*,1?%<3,N+L)%)-)*3:)"%; +2L>3)%1N3,1=3%=1(<)%+
[6Q])%:3,% : 1%(3<*% >+::1,32%6 *+% >+<N3<*(+<1?% RPHROYUL;, Lh(?7% A3,<1<23)% 3*06 178%
V. H#$SY%>125L21*32%1<%RAHI%+G%1:;, +M(: 1*3?2-%w9I @ 8 S#%3 (2GR %N 1 2L 3%
3GG3>*(N3%(<%,321*(+<%*+%=,+))%62+:3)*(>%:, +2L>*%: 3, %> 1;(* 1"V DATI3PHIDBYB-Yo+<%o>+<
>3<*,3%*,31*32961%:(<(:L:%+G%$8#%; 1*(3<*)%:3,%-31,&%6%,3>3<*%m1;1<3)3%)*L2-%V}
306 178"% #.8Y%1?)+%6>+<G(, BRIEBSYN3IB)) %+G%;132(1*,(>%;, +*+<%*03,1;- "% E(*0% 1
R4AHJI% +G% 1,+L<2% KK % ;3,% [6Q'% E3?27% D32+E% *03% }8Y8* 1A Y-069058Y3)0+72%
=+N3,<:3<*&%B03)3%1<1?-)3)%)L==3)*%*01*%:1,*(>L?1,?-%(<%:132(1*,(>)"%;,+*+<%*03,’
,3;,3)3<*%1<%3G G (>(3<*%L)3%+G%0312*0>1,3%, 3)+L,>3)"%1)%(*%1N+(2)%?1*3%>+:;2(>1*
19+ G+L<Fb: 1>*%+<%dL 1?2 (*-%+G%? (GBS 1624 3%=80)
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- Oht<* 1)*10621%1%+<%12L2*%D, 1(<%*L:+L,)%1;;31,%*+%D3%:+,3%>+<* +N3,) (12&%6%:,
)*L2-%>+<2L>*32%(<%UE323<%VU1:;1(+%3*%1?&"%.#.@Y %)0+E32%*01*"%23);(*3%1%0(
>+)*%+G%1;;,+M(:1*3?-% WS 9##% ;3,% ;1*(3<* % ;, +*+<%*03,1;-% 2(2% <+1%%-2L.>3% 1% ) (
(<>,31)3% (<% [6Q])% >+:;1,32% *+% ;0+*+<% ,12(+*03,1;"% ,3) L ?* (36 B=¥{ NB=<3))%o

,, +D1D(?(*-%+G%?3))%*01<%9#0%1* % 1R-UEMRP3)03)) 2&%06<1?7+=+L)%L<>3,*1(<*(3)%
1?)+%3:3,=3%G+,%;,+)*1*3%*L:+L,)*%E03,3%)-)*3:1*(>%, 3N (3E) % ADE% D =>[0460*32

+G% >+:;1,1*(N3% 21*1% 1<2% *03% 1D)3<>3% +G% 3N(23<>3% +G% >?(<(>1?% )L;3,(+,(*-%
)L,N(N1?%+,%dL1?(*-8+G%?(G3

6% >,(*(>1?% 23*3,:(<1<*% 1>,+))% *03% ?(*3,1*L,3% (Bb+03%3)%? 3% EIX3)%
23:4<)*,1*32%1D+N3"%;,+*+<%*03,1;-%()%>01,1>*3,()32% D-%<+*1 D ?- B E=%0 G (M32%>+)
E3(=0%2();,+;+,*(+<1*8R03<%*03%<L:D3,%+G%;1*(3<*)%*,31*32%()%?(:(*32&%B03%1<1?-)(
J1+%1<2%Z12,L>>(%VH5H6"% .#$"Y%)0+E32%*01*%*03% >+)*%;3,%*,31*:3<*%>1<% D3%
,32L>32% E(*0% 1<% (<>,31)3% (<% *03% 1<<L1?% <L:D3,% +G% >1)3)"% ,31>0(<=% N1?L
>+53*(*(N3% E(*0% >+<N&¥w ,12(+*03,1;-&% 5+*% )L,;,)(<=?"% )*L2(3)% +<%
:32L.??+D?1)*+:1%01N3%3:;01)()32%*01*%*03%*3>0<+?+=-%+<IB3GERNIB)T>+HN3%
>3,*1(<% N+7?L:3% *0,3)0+?2)"% 3)*(: 15320 11287?-9884.##% ;1*(3<*)% ;3,%-31,%;3,%
>3<*,3&% R*% ()% 3N (28€8%)t03% *03% )L)*1(<1D(?(*-% +G% 1% ;,+*+<% *03,1;-% G1>(?(*\%!|
()LGG(>(3<*%*+%:3,3?-%23:+<)*,1*3% (*)%>?(<(>1?% 12N1<*1=3&%R<)*312"% (*%()%1?)+
=L.1,1<*33%(*)%(<*3<)(N3%1<2%>+<*(<L+L)%L)3"%*03,3D-%1N3,*(<=%*03%,() %+G%L<23,1
1%N3,80>+)*%(<G,1)*,L>"%3&%

6>>+,2(<=% *+% *03% )1:3% 1L*0+,)"% >+<N3<*(+<1?% ,12(+*03,1;-% 01)% )(=<(G(>1<*?-%
>+<)* L>*(+<% 1<2% +;3,1*(<=% >+)*)&% B03% )*L2-% 3)*(:1*32% *01*% *03% >+)*)% +G% 3)*1
5, H*+<% *03,1;-% >3<*,3% 1,3% 1;;,+M(:1*3?-% .&8% *(:3)% 0(=03,% *01<% *0+)3% +G% ,12(+*(
VK".&8% :(??(+<% N)&% k$"&K% :(??(+<Y"% E(*0% 1<<L1?% +;3,1*(<=% >+)*)% 1?)+% :+,3% *C
'+E3N3,2% 1% >+:;1,()+<%L)(<=BNB3h SR )* % HBIR*0% VQAT'Y % (<2(>1*+,%) (:(?1,%*+%
*03BN3?(h32)*%33%%=-%DL*%1;;?(32%*+%[6Q])"%)0+E)%*01*%*03%2(GG3,3<>3%D3*E33<
1<2%W'B%,+E)%>+<)(23,1E190*03%<L:D3,%+G%;1*(3<*)%*,34*32%,()3)&

A+,% 3M1:;?3"% (<% *03% >1)3% +G% ;,+)*1*3% >1<>3,% E ({820 232%) Y3>HESHL, 12(+

<3+;?1)(1"%*03%>+)*%=1,;%3,%[6Q|% D3*E33<%*03%*E+%*3>0<+7?+=(3)% ()% K@0% (G %+
*03%3)*(:1*32%;1*(3<*)%V1;;,+M(:1*3?-%$H#H#%; 1*(3<*)%;3,%-31,Y%1,3%*,34*32&%'+E3N3
G1??)%*+%$!0%(G%8#0%+G%;1*(3<*)%1,3%*,31*32"\% 1<2%*+%90% (G% 1??%3?(=(D?3%
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1,3% 17)+% (<>?L232% (<% *03% MUBALZHGN3WH6 D3% :+,3% 12N1<*1=3+L)% *01<%
>+<N3<*(+<12%,12(+* @ 1;-

W, ++<9%*03,1;-%>1<<+*%*03,3G+,3%D3% 3N1?L1*32%)+?32-%+<%1%)*1*(>% D1)()e%, 1*(
>+<)(23,32% G,+:% 19%31%=2-<1:(>% ;3,);3>*(N3"% (<% EO(>0% 3>+<+:(3)% +G% )>1?3 %
*3>0<+2+=(>17% (<<+N1*(+<)"% 1<2% *03% 1::,+:,(1*3% )3?23>*(+<% +G% 3?(=(D?3% ;1*(3<’
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$,-*%+& 7.& --01$*1/"& */& *,%& $)%& /1& "I" 85'00&
$9%00806"2&$"$%+ &

&
RA(A .EN>CLIQQ!PKQQ!QXNO!PINPKFI.$'01

6*%6*0()%:; +(<* %*03%1<17?-)()%G+>L)3)%+<%*03%+<>+2+=(>12%>1)3%*01*%()%*03%)LD\?
<1:3?-%<H%1??%>3??%?L<=%>1<>3,98¢5U4Q4Y&

%

6:+<=0:1?(=<1<*% ?L<=%*L:+L,)I\A22%>3?2?%?L<=%>1<>3,%()%*03%:+)*%;,3N1?3<*% G+,
1>>+L<*(<=% G+,% 1;;,+M(:1*3?-% K80% +G% 2(1=<+)32% >?(<(>1?% >1)3)&% B03% <3+;?1
3:(*03?(1?%+,(=(<"%23N37?2+;(<=%G, +:%*03%*())L3) % (< (<=%*03%D, +<>0(% U 2% 2L <=%:1,
13*(+;1*0+=3<3)()% ()% )*,+<=2-% 1))+>(1*32% E(*0% *+D1>>+% >+<)L:;*(+<"% 1?*0+L=0%
)(E<(G(>1<*% ()" % G1>*+,)% (<>?L23% 3M;+)L,3% *+% (+<()(<=% ,12(1*(+<% 1<2% 3<N(,+<:3:
+>>; 1%(+<1?2%>+<*1:(<%*) &
R<%*03%31,?7-%)*1=3)%+G%*03%2()31)3"%5U4Q4%:1-%,3:1(<%1)-:;*+:1*(>% 1<2% D3%2(
(<>(23<*122-%G+22+E(<=%, 12(+2+=(>12%(<N3)*(=1*(+<)%;3,G+,:32%G+,%+*03,%>?(<(>179
'+E3N3,2%(<%12N1<>32%)*1=3)"%)-:;*+:)%)L>0%1)%2-);<+31°%>03)*%; LED%3,) () *3<*%o>+
1<2%3;()+23)%+G%013:+;*-)()%+,%013:+,,01=3%:1-%+>>L,&%B03%;,+=,3)) (+<%+G%*03%<3-
>1<% ?312% *+% *03% G+,:1*(+<% +G% :1))3)% *01*% +D)* L>*% <+,:1?% ?L<=% N3<*(?1*(+<’
D,+<>0(1?% 013:+,,01=3)% 1<2% :3*1)*1)()"% EO0(>0% :1(<?-% 1GG3>*% *0308632(1)*(<1?%
<+23)"%12,3<172%=271<2)"%? (N3, %D+<3)"%1<2%>3<9%4 2%<3,N+L)%)-)*3:&

%
A,+:%1%0()*+;1*0+2+=(>17%:3,);3>* (NI BB%BB??% ?L<=%>1<>3,%>+:;,()3)%*0,33%:1(<%
N1,(1<*Y%

%

~%  623<+>1,>(<+:1F%,3;,3)3<*)%1;;,+M(:1*3?-%8#0%+G%1??%5U4Q4)%1<2%()%*-;(>17
2+>1*32%(<%*03%:3,(;03,1?%,3=(+<)%+G%*03%?L<="%+, (=(<1*(<=%(<%*03%):1??3,%D, +
)00 >+:+< 0B+, % (<% HHE 3,)% 1<2% >1<% +>>L,% (<% 1,31)% +G% G(D,+)()% +,% ;L?:+<1,
)>1,,(<=8
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~%  UdL1:+L)%>3??%>1,>(<+:1F%,3;,3)3<*)%1;;,+M(:1*3?-%9#0%+G%>1)3)% 1<2%23N3"
G,+:%*03% 3;(*03?(L:% +G%I:32&3% 1(,E1-)&% R*% ()% 1))+>(1*32% E(*0% 1% ,3?1*(N37?-% 4
G1N+L,1D?3%>?(<(>1?%>+L,)3%*01<%+%3,%0()*+*-;3)e

%

~%  Q1,=3%>3??7%>1,>(<+:1F%7?3))%>+::+<%V1D+L*%$#0%+G%>1)3) Y %()%>01,1>*3,()3:
D(+?+=(>17%1==,3))(N3<3))%1<2%,1;(2% %=,3))(+<&

%
6*%*03%:+?73>L?1,%?3N3?"%5U4Q408BR%) & +<*,+?2?32%;,+?(G3,1*(+<%+G%,3);(,1*+,-%
3;(*03?(1?7%>377)%*01*%1>>L:L?1*3%:L?*(;?3%=3<3*(>%:L*1*(+r Yt %iB)% DB BYUS#

+G% >?(<(>1?% 2(1=<+)()&% B03% 1?7*3,1*(+<)% (<N+?N3% +{P-t3¥8)U~VL26LJ"\% >

* 1<) 2L>*(+<% G1>*+,)% VHOAJI% 'HJ.j<3L YT £2%R4A%3<3) %Y &Po R<1>*(N1*(<=%
L*1*(+<)% +G% *L:+L,% )L;;,3))+,% =3<3)"% )L>0% 1)% ;89"% GL,*03,% 243*(fPh*3% *+% <3+
5, +=,3))(+<&0

%

R<%122(*(+<%*+%>(=1,3**3%):+ (<="%)3N3,1?%+>>L;1*(+<1?%,() % G1>*+,)%01N3%D33<
(<>?L2(<=%3M;+)L,3%*+%1)D3)*+)%G(D,3)"%(+<()(<=%,12(1*(+<"%031N-%:3*1?)%V<(> 3?2\
1,)3<(>"% D3,-??(L:Y"% 1<2% )LD)*1<>3)% )L>0% 1)% )(?(>1% 1<2%$#1"BoR2(*P%% 6(,% ;+?°
:1,*(>L?1,% ,3G3,3<>3% *+% ,12+<"% ()% 1?)+% >+<)(23,32% 1% ,3?3N1<*% 13*(+?2+=(>
AL,*03,:+,3"% ;,3N(+L)% ?L<=% 2()31)3)% V*LD3,>L?+)()"% G(D,+)()"% 47TWTY% 1<2% ;1,3<>!
)>1,,(<=%1,3%;,32();+)(<=%>+<2(*(+<)%G+,%*03%23N37+;:3<*%+CUYl 23<+>1,>(<+:1)&
A,+:%1%>?(<(>17%:;3,);3>*(N3"%)-:;*+:)%23;3<2%+<%*03% 3M*3<*% 1 <2% ?+>1*(+<%+G%*
:1))&%R<%122(*(+<%*+%>0,+<(>%>+L=0"%>03)*%;1(<"%013:+;*-)()"%0+1,)3<3))"%1<2%2-
L<(<*3<*(+<1?%E3(=0*%?+))"%1)*03< (1% J3; I P3RBINE "% 1<2%, 3>L(, B IB)
(<G3>*(+<)%:1-%D3%+D)3,N32&%U;3>(G(>%>+:;?(>1*(+<)%(<>?L23%D,+<>0(1?%+D)*,L>*(+
3GGL)(+<"% )L;3,(+,% N3<1% >1N1% )-<2,+:3"% D+<3% :3*1)*1)3)% E(*0% ;1(<% 1<2% ;1*0+
G,1>*L,3)"%1<2%D,1(<%:3*1)*1)3)% E(*0%>+:;?3M%<3L,+?+=(>17% j3"\%:}9o\#3121>0
23G(>(*)"%>+=<(*(N3%(;;1(%B<*Y&

%
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Types of non-small cell lung cancer

Adenocarcinoma
« Most common overall,
including in nonsmokers,
young adults, and women
« Begins in glands in the
alveoli, usually in outer
part of the lungs

« Typically slow growing

Squamous cell

carcinoma

I ! « Second most common

~ N PN overall, but most common

: in smokers

« Begins in squamous cells
in the bronchi, usually in
center of the lungs

Large cell lung « Typically slow growing

carcinoma

« Least common

- Begins in large cells
found anywhere in the
lungs, but mostly in
the outer part

« Typically fast growing

"#$%&F)'_21&;'/D'483\37
8/$%9&)'G/DDH+0"7

0,

g)os% 2(1=<+)()% +BRARA%% >327% ?L<=% >1<>3,% ()% D1)32% +<% 1<% (<*3=,1*32% 1;;,+1>(
(<>?1.23)%:32(>12%0() 09 (BRI 1: (< 1*(+<"%, 12(+2+=(>12%(<NWY=10%E)26>03)*%

X1,1106 >+::L*320% *+:+=,1:0-% :1=<3%(>% ,3)+<1<>3% (:1=(<="% WHBY"% 1<2% 0()*+?+=(:
>+<G(,:1*(+<% D-% D(+;)-% VG(<3% <332?3% 1);(,1*(+<"% D,+<>0+)>+;% *0+,1>+)>+;-Y&%
)1::23)%:3,:(* Y+4% +<2-06 O()*+2+=(>12% >01,1>*3,()1*(+<% DL*% 1?)+% :+23>L21,% 1<1?-
(23<*(G-% =3<3*(>% :L*1*(+<)% VxJ6U% HOAJ % 6Qx"% PHB % _JB6A% 'HJ.A% J7U$"% JH
5BJIXY %EO(>0%8R)B<*(17%G+,%23*3,:(<(<=%*03%*03,1;3L*¢6%; 1 *0E1-&

%

B,31*:3<*06 23;3<2)% +<%*03% )*1=3% +G% *03% 2()31)3"% *03% ; 1*(3<*Q) % =3<3,17% >+<2(*
: 3)3<>3%+G% );3>(G(>% :+23>L21,% :L*1*(+<)8&% R<%*03% 31,7-% )*1=3)"%)L,=(>17%,3)3>
)*1<21,2%1;;,+1>0"%;+))(D?-%>+:D(<32%E (*0%12\LN1<*%>03:+*03, 1;-&96F3IHR+>12?-% 12l
+% :3*1)*1(>% >1)3)06 L2*(:+212% *31%3<¥)% >+:D(<(<=% )L,=3,"% >03:+*03,1;"\%
12(+*03,1:/%(::L<+*03, 1:-%6V IWT$IWTQSY %1 <2%*1,=3*32%46*03,1;(3)%1,3%(<2(>1*328%R
*03%*3,:(<17%)*1=3)"%0+E3N3,"0%6*03%+D\3>*(N3%+G%; 12?(1*(N3%*03, 1 )% ()%*+%6>+<*,
1<2%(:;,+N3%dL1?(*-%-96%?(G3&

%

T3):(*3%12N1<>3)% (<%2(1=<+)*(>)%1<2%*,31*:3<* 0 +:*(+<) % *03%): H2204 XFAT, 0o <+<
2L<=9%>1<>3,%,3:1(<)%;++ "YEGDIEH(NEN 1 2%, 13)%6+Go%S$" 0%(<%6: 3<%1 <2%. 90%(<YE +:3<
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4+<)3dL3<*?"%;LD?(>%031?7*0%)*,1*3=(3)%:L)*% G+>L)%+<%;,(:1,-%;,3N3<*(+<% VG+,%3
3<>+L,1=(<=%):+ 3,)% *+% dL (¥%%RBA_>*(+<IBASL; 1*(+<1?% 1<2% 3<N(,+<:3<*1?%
3M;+)L,3Y"% 31,?-% )>,33<(<=% 1<2% *03% 23N37?+;:3<*% +G% (<<+N1*(N3% *03,1;(3)% >1
(5, N(<=%>?(<(>1?%+L*>+:3) % 1B/ I N (N PB&

%

6:+<=%*03%),3>3<*% 12N 1<>3:3<*)% (<% *03% G(372% + G %?030 2 3¢ <=% >1<>3,"%

5, H*+<%*03,1;-%()%3:3,=(<=%1)%1%;,+:()(<=%,12(+*03,1;-%)*,1*3="%*01<")%*+%(*)%>1;1>(
23?(N3,%*03%2+)3%E(*0%0(=0%:;,3>() (+<%D-%3M;?+31(L6% 38398 <A<%503,3D-%
(<(CO(<=%3M;+)L,3%+G%)L,,+L<2(<=%0317*0-%*())L3)%)L>0%1)%*03%+3)+;01=L)% 1<2%
6>>+,2(<=7-"98%;,3)3¢03)()%G+>L)3)%+<%*0()%1;B(>1*(+<&

%

%

RABA *FEDEN!DHKFIMG!IMMQBKJ!DE!.$'0'VIKWWBPIPG 1JZINDIOKC!INJ!QBLBDIDBENC

J12(+*03,1;-%,3;,3)3<*)%1%GL<21:3<*1?%3?3:3<*%+G%*03%+03, 1; 3L *(FPAR2HL>0%G +, %<+
>3722%%?L<=%>1<>3,"%>+N3, (<=%D+*0%*03%31,?-%(<+:3,1D?3%)*1=3)%1<2%*03%?+>12?-C
VRRRRY &% HM;3,(3<>3% +N3,% ,3>3<*% 23>123)% 01)% )0+E <% *01%% %33% jQ3P8% 3)>171
:0+*+<0h 2+)3% 2+3)% <+*% <3>3))1,(?-%*,1<) ?1*3% (<*+% D3**3,% >?2(<(>1?% +L*>+:3)"% 1) %
> (*(>1?%*0+,1>(>%+,=1<)%L 2*(:1*3?-%D3>+:3) %*03%?(: (*(<=%G 1>*+,&%66) %) 33<%(<%*03%
* (17%D-%_,1273-%3*%12&%V.#$8Y"%3)>171*( 4996 03% 0+ G @PA., 3:3<*%+G%
*03%1D)+,D32%2+)3%(<%,12(+*03,1;-Y%E1)%23*,(:3<*1 2 %E (*0%1%<3=1*(N3%(:;1>*%+G%
2+)3%+<%+N3,1?27%)L,N(N1?%0(=0?(=0*(<=%*03% L ,=3<*%<332% G+,%*3>0<(dL3)%*01*
,3)3,N1*(+<% +G% *03% ?L<=% 031,* %% 1<2% +3JE90+ OO R¥A N(B<% *03,1;-% E1)%
23N37?+;32%;,3>()3?2¢%+ND ¥03%*03,1;3L*(>%) L Epd<*(1 %6

B03%_,1==%;31 %3<)L,3)%*01*%:;,+*+<)%,3?31)3%:1M(:L:%3<3,=-%1*%1%23G(<32%23;*0
)LD)*1<*(1?7% 1D)3<>3%+G%3M(*%2+)3"%*0L)%,32L>(<=%*03% (,,12(1*(+<% +G%*())L3) %2
*03% *1,=3*&% BO()% 2+)(:3*,(>% ;,+G(?3% ()% ;1,*(>L?1,?-% ,3?3N1<*% 0%, 398% >03)*% ,3=
)*,L>*L,3)%1%%, () %1,3%12\1>3<*%*+%*03%*L:+L,%N+?L:3&%'+E3N3,2%*03%L)3%+G%:;,+
>03)*% ,3dL(,3)% >1,3GL?% :1<1=3:3<*% +G% ,1<=3% L<>3,*1(<*(3)"% ,3);(,1*+,-% +*(+<%
1<1*+:(>17% N1,(1*(+<)&% P+,3+N3730 BP0 >+:;1,1*(N3% >?(<(>17% 3N(232%3% ()% )*(
3N+?N(<=&%B03)3%>+<)(23,1%(+<)%1,3%1*%*03%031,*% +G%*03%>+<)3<)L) %=L (23?(<3)
()L32% D-% *03% W1,*(>?3% BQ3;B;P{M3% O,+L:"% EO0(>0% 23N37?7+)% >+<)3<)L)%
)*¥1*3:3<*)%1<2%>2(<(>1?%,3>+::3<21*(+<)%+<%*03%L)3%+G%:; 1 9§>?3) % (<%+<>+?+=-&
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A+:% 1<% +,=1<()1*(+<1?% ;3,);3>*(N3"% *03% ;,3N1(?(<=% )*,1*3=-% G+,% ?+>1??-% 1-
L<,3)3>*1D?3%5U4Q4% (<N+?N3)%*03%>+<>L,,3<*% 12:(<()*,1*(+<%+G%>03:+,12(+*03,1;-9
,12(>17% 2+)3% V1;;,,+M(1*3P¥0"#-% 3dL(N1?3<*Y% G+??+E32% D-% >+<)+7?(21*(+<
(::L<+*03,1;-%E(*0%2L,N1?L:1D%(<%3?(=(D?3%;1*(3<*)&%J3=1,273))%+G%*03%*-;3%+G%.
1 ?21<<(<=%)0+L?2%1(:%*+%:(<(:()3%*03%2+)3%*+%+,=1<)%1*%,() &% W,+*+<%*03,1;-% G(*
:1,12(=:% E03<% *03% 2+)(:3*,(>% ;,+G(?3% 1??+E)% G+,% 1% >?(<(>1?7?-% ) (=<(G(>1<*% 12|
*3,:)%6%+,=1<%); 1%x<=&

A+,% (<+;3,1D?3% ;3,(;03,1?7% *L:+L,)"% )*3,3+*1>*(>% D+2-% ,12(1*(+<% *03,1;-% VU_JIBY%
;0+*+<)%,3:1(<)%*03%)*1<21,2%*,31*:3<*%+;*(+<" UE(*0%?+>17%>+<*,+7%,1*3) % %S#0&%0T
)*L2(3)%)0+E%*01*%;,+*+<)%,32L>3%*03%2+)3%*+%*03%?L<="%031,* " ¥#E¥01=L)%1<2%
EO0(?3%3<)L,(<=%,+DL)*%*1,=3*%>+N3,1=3&%"'+E3N3,"%>+:;1,1*(N3%>?(<(>1?%3N(23<>3'
+L*>+:3)"%)L>0%1)% +N3,1??7% )L,N(N1?7% 1<2% ?+>17% >+<*,+ 2% 01)% <+*%-3*% 23:+<)*,
)L;3,(+,(*-%+G%;,+*+<%*03,1;-%+N3,%U_IB%(<%*-;(>1?%)*1=3%R %R e84y Bl3<*?

1, +*+<)%(<%*0() %) 3**(<=%()%:+,3%3?3>*(N3&
6%0)-)*3:1*(>%:311<1?-)()%D-%403<%3*%1?7&%V .#.9Y %+G%<(<3*33<%)*L2(3)%VE(*0%1%*-
;1*(3<*)Y%+<%;1,*(>73%*03,1;-%V;,+*+<)%1<2%>1,D+<%(+<) Y % (RRRKRYHUIBY%)*1=3%RR
,3;+,*32%N3,-%3<>+L,1=(<=%1==,3=1*3%, 1*R) QBB Y2 ?% )L ,N(N1? WV B I00

E(*0% 1% S80% >+<G(23<>3% ?3N3?7"% (<% E0(30 %6 3B 4297986 *03% ;+;L?1*(+<% +G%
;1*(3<*)%*,31*32%E (*0%;1,*(>?3%*03,1;-%E1)%D3*E33<%8@ &'0%1<2%"K&!¥99¢ S80%4 R %8
.1-31,%;,+=,3))(+HG,33%) L, N(N 1?98 VYIBIRS 0% VIAGK &Y % 1 4$2835,% 21 2% >+<*,+ 7%
VQAED)K.&.0%VIKBKE&SY &%6*%8%-31,)"%7U%E1)% @ WAL D=,+L;%
1<1?-)3)"%*03%),3=(:3<%E(*0%>+<>+:(*1<*%>03:+,12(+*03,1;-%1<2%;,+*+<)%E1)%1))+>(1*
E(*0%*03%:+)*%G1N+L,1D?3%)L,N(N1?%+L*>+:3)&%4L:L?1*(N3%p0O9%*+M(>(*-%,3:1(<32%
+3)+;01=(*()% 1<2% 23,:1*(*()% 1*% .&"0% 1<2% ;<3L:+<(1% 1*92 P&IEH)REBIFH3UL*%

5, 4+<%;1,*(>?3% *03,1;-% :1-% +GG3,% >+:;3*(*(N3% 3GG(>1>-% E(*0% 1% G1N+L,1D?3% *-
1, 1G(?3%(<%7?+>177-%12NRRRIZHVRR) %>+:;1,32%*+%)* PE3%R%>1)3) &
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) %

Treatment type and Study (Year) 2-Year OS (95% Cl) Weight
PBT
Nakayama (2011) - 0.589 (0.374,0.804)  5.02
Oshiro (2012) + : 0.394 (0.253,0.535)  5.14
Hatayama (2015) -+ ' 0.511 (0.337, 0.664) 571
Subgroup, DL (I° = 11.1%, p = 0.325) Oi 0.491 (0.393,0.614) 15.86
I
I
PBT+CC .
Oshiro (2014) + : 0.510 (0.217,0.803)  2.41
Hoppe (2015) —_— 0.570 (0.427,0.688)  7.65
Harada (2016) : ——| 0.889(0.751,0.991)  9.82
Elhammali (2019) —Tr— 0.629 (0.541,0.706)  9.93
Iwata (2020) | ——— 0.770 (0.640,0.890)  9.26
Kim (2021) —_— | 0.749 (0.528,0.948)  6.55
Contreras (2021) g - 0.480 (0.292, 0.660)  4.66
Hoppe (2022) _— 0.610 (0.420,0.770)  6.35
Subgroup, DL (I° = 69.7%, p = 0.002) = T 0.673 (0.580, 0.780)  56.63
I
I
CIRT :
Shirai (2017) —i8 0.700 (0.427,0.952)  4.76
Saitoh (2018) * . 0.500 (0.317,0.687)  4.96
Hayashi (2018) — 0.587 (0.503, 0.665)  9.80
Anzai (2020) _— 0.549 (0.427,0.666)  8.00
Subgroup, DL (I2 =0.0%, p = 0.644) <> 0.578 (0.518, 0.644)  27.51
|
)
Heterogeneity between groups: p = 0.057 :
Overall, DL (I2 =68.2%, p = 0.000) @ 0.613 (0.547, 0.687) 100.00
| |

25 5

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

-

I"#$%&] ) P&*++0+<2;";'/D™*.&"2&+%'|E&Y%+<<";$Y%E"E+<'%+*&'ab8b)";$=#%/$1'+0+<2;";";*%+*"D"&,'=2*%&+*H&O**21&7
8/$%9&)'3.&0'&*'+<7

R<%122(*(+<%*+%*03% 1==,3=1*3)"%*03,3%1,3%)3N3,17% (<2(N(2L1?%:;,+);3>*(N3%)*L2(Z
L)3GL?%23*1(?)&%R<%1%:L?*(>3<*,3%;01)3%RR%*,(1?%+G%0-;+G,1>*(+<1*32%;,+*+<)%E(
>03:+*03,1;-%V*+*1?%2+)3%"#%0-%(<%G, 9489 3-C% R0 '+; BPE3%%61B3% %0

1<2%1B1,% 7U% E3,3% KS0% 1<2% @S0"% ,3);3>*(N3?7-&% 5+% 1>L*3% +3)+;01=(*()% pO!
+D)3,N32"% EO0(?3% $@0% +G% ;1*(3<*)% 23N3?+;32% ;L?:+<1,-% *+M(>(*-% pO9&% B03)3
(<2(>1*3%*03%>?(<(>1?% G31)(D(?(*-% +G% )0+,*3,% ,3=(:3<)% E(*0% ,321(>3%286 +3)+;01=31"
?3N3,1=(&6+*+<)C%*-;(>1?7%);1,(<=YBGCG3>*&

6% ,3N(3E% G+>L)32% +<%5U4Q4% D-%[(L% 3*% 1?&% V. .#.$Y%)L::1,()3)% +*03,% >+<* (DL*
>+0+,%)%*,31*32%E(*0%,12(>1?%2+)3%;,+*+<)%1<2%>03:+*03,1;"%*03%:32(1<%7U%E1)%
" N99% :+<*0)"% E(10%d.,% 7U% +G% {8!0%It32%6&)4% +G% {!.0% D3(<=%,3;+,*32&% R<% 1%
,3%,+); 33 (N3%:L?*(>3<*,3%>+:;1,() +<%E(A0BBI <2%RPJIB"%*03%:;,+*+<%=,+L;%)0+E32%
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?2+E3,%),1*3)%+G%p09% ;<3L:+<(1%1<2%+3)+;01=(*()%V.0% 1<2%80% E(*0%;,+*+<)% N)&%
$K0% E(*0%IATB% 1<2% S0% 1<2% @ @0% E(*0% RPJIBY" % 1?D3(*% E(*0% 1?2?%*03% >1N31*
:3%0+2+2+=(>12%2(: (*1*(+<) Yo BGB«:(32%>+:;1,()+<) &b
A(<1272°%(<%1%,3>3<*%>+:; 1, 1IRBPHBYAD-%B1<%63*%1 28%V.#.8 Y\ UBEOQ(>0%>+:;1,32% T IV
D,1>0-*03,1;*%U_JB%1<2%0-;+G,1>*(+<1*32%;,+*+<%*03,1;-%(<%?+>177-%12N1<>32%5L
*03%:31,%7U%G+,%;, +*+<)%E1)%{8" 0%\ BBOPMRBBL , %6Q4%E 1) %{K @0 %
E(*0%<+%1>L*3%3N3<*)%p09%DL*% 1% ?1*3%*+M(>(*f/@i0 $98p 06 A%DE@ 0L V@
*03%)1G3*-%:;,+G(?3%()%=3<3,1??-%G1N+L,1D?3%(<%*03%1>L*3%;01)3%DL*%<+*%E (*0-
())&%

BOL)"% *03% 2+)(:3*,(>% )IN(<=)% +GG3,32% D-% ;,+*+<)% D3>+:3% +G% 3N3<% =,31*3,%
(:;4,*1<>3%(<%>1)3)%E03,3%,3(,,12(1*(+<%+G Y338 6 I O3B % ;H):3,1*(N3%
,12(+*03,1;-% :L)*% >+N3,% 1% >+:;23M% G(3?72&% 6% <L:D3, %t AR (2P E 0%, 3

L +%4<)% 35+, *06*03% +))(D(?(*-% +G% >+:;23*(<=%*,31*:3<*%% (<% *03% : 1\+, (*-% +G % ; 1*(3<*)
:32(1<%7U%{$8%:+<*0)%G, +:%*03% B 224 BB 1< 29B1YN3?-% ?+E% (<>(23<>3%+G%
pO9%*+M(>(*"%1?D3(*%E(*0%,1,3%)3N3,3PEBBD €3Vl M000901)%: 1)) A\NB4; L%
013:+,,01=3)&% BO()% G(<2(<=% L<23,)>+,3)% *03% >,(*(>1?% (:;+,*1<>3% +G% :3*(>L?+L)%
)3?3>*(+<% 1<2% *0+,+L=0% ;?1<<(<=% (<% 3<)L,(<=% *03% 3GG(>1>-% +G% (<*3,N3<*(+<
+;3,1%(N3%, 12(+*03,1;°%;,3?(:(<1,-%2+)(:3*,(>%1<2%>?(<(>1?%)*L 2(B)%B}) €4 3) *%*01*%

. +2L?1*32%*+<%03,1;-%,32L>3)%2+)3)%*+%*03% D+<3%:1,,+E"%?L<=%1<2%031,*%:+,3%
(<*3<)(*F: +2L21*32PR(1*(+208,1;-%1<2%) (N3P 1**3, (<=%*+<%3,1;- % E(*0%?2+E3,%
,1*3)%+G%pO9%+3)+:01=(*()%VRPWB%|%9&!0%N)&36RPJIBY%| % $$&KOY &
7N3,1?2?2°%<L:3,+L)%;?1<<(<=%>+:;1,()+<)%)0+E%:1, 32% ,32L>*(+<)% (<% *03% 1N3,1=3%:
1<2%7?2+Ej:32(L:%2+)3%N+?L:3)%*+%*03%7?L<=)"%031,*%1<2%+3)+;01=L) %E (*0%*03%)1:3¢
N+7?L:3%>+N3,1=3&%R<%)3?3>*32%1<17?-)3)"%RPWB%,32L>32%*03%1N3,1=3%7L<=%2+)
*03B31,*%2+)3%D-%"#0%>+:; 1,32%*+%:0+*+<%, 12(+*03, 1;-&%R<%)>3<1,(+)%E (*0%3?3>*(N:
<+23%(,,12(1*(+<"%;L?2:+<1,-%Z.#%V;3,>3<*1=3%N+?L:3%+G%*03%?L<="%3M>?L2(<=%*C
,3>3(N(<=%1*%"?31)*%.#%0-Y%1<2%:31<%?L<=%2+)3%E3,3%,32L>32%D-%L;%*+%3$K0%:!
23>,31)3)%(<%+3)+:01=317%2+)3%1<2%>1,2(1>%Z.8%V;3,>3<*1=3%N+?L:3%+G%*03%031,
1*94?31)*%.8%0-Y %+GY%L; %6*+%"90&%B03)3%) (=<1?)%1;;31,%>+<)()*3<*%E (*0%*03%:0-)(>1
+G03%1D)3<>3YBRAVTIR AB&
R<%>+0+,%)%>+:;1,32%E (IBRPIB" % ?+E3,%, 1*3)%+G %, 12(1*(+<%;<3L:+<(*()%1<2%pO9¥
+3)+;:01=(*()%1,3%+D)3,N32%E (*0%;, +*+<)e%(<Y%>+<>+:(*1<*0%0-;+G, 1>*(+<1*32%,3=(:3<)"Y
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+3)+:01=(*()% :1-% D3% N(,*L1??-% 1D)3<* % E0(?3% pO9% ;<3L:+<({B%B: D% <+<
>+<*1(<32&%B03%, 32L>*(+<Y(ZHHBOBDAFOEo*+%*03%?L <=%1<2%*03%7?(; (*1*(+<%+G%*03%:
2+)3%>+<* (DL*3%*+%*03)3%:;,+G(?3)&

BO()% ()% O+E% 2+)(:3*,(>% );1,(<=% >1<% ,3<23,% 0-;+G,1>*(+<1*(+< % >+:D(<1*(+<% E
>03:+*03,1;-% 2+LD?3%)% +,% (::L<+*03,1;% [@Wh B*% G31)(D?3"% E(*0% 1% =,31*3,%
2(°32(0++2% +G% >+1;23*%(<=% ;,+=,1::3)% E(*0+L*% (<*3,,L;*(+<"% EO0(>0% ()% >,L>(1?% G+,
3GG3>*(N3%P6*,31*: 3%+ &
J12(1*(+<%>1,2(+*+M(>(*-%()%1<%1,31%+G%=,+E(<=%>+<>3,<%(<%*0+,1>(>%*L:+L,)" % 1<
*03%>1,2(1>%2+)3%()%;?1L)(D?-%L)3GL 2% G+)98(:44-N(&=0/8)2%1) %) L==3)*32%D-%
*03%24YB1,%)L,N(N1?2%,3?21*(+<)0(;%+D)3,N32%E (*0%;0+*+<)%1<2%*(13%6 3B H<2(<=%>+,
2(*3,1%L,3%+<%, 1 (K2 232%031,*%2()31)3&%6R*%()%(:; 3, 1*(N3%*+%3::01)()3%*01* %=(N3+
)LD)*1<*(12% ,3)+L,>3)% 1<2% G(<1<>(1?% (:;?(>1*(+<)% (SN+?N327% *03% +;*(:() 1 *(+<% +G¢
)0+L22%D3%;,(+,(*()32% (<%)LD=,+L;)% 3MO(D(*(<=% 323N {*38% %) %16 Q) 32M(>
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: +2L2132%+*+<903,1;-% 1<3963<)(*}: +2L21*3208(1*(+<08,1;% *03% R4HJI% +G% *03%
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G,1>*(+3M3,%)% 1%)LD)*1<*(17% (<@ BI9BML, (1D ?3)8% 4+<)3dL3<*2-A% ; +2L>*(N(*-% 1<29
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+;*C0(<=%)3*L;"% (:1=(<=% 1<2%23?(N3,-%*(:3) Y% *03%:+,3%*03% G(M32%>+)*)%;3,%;1*
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IRCCS and Regional Enigible patients
Radiotherapy Centres

A\ 4

National Proton Centers

A
A\ 4

(Contro di Trento) Optimisation and

saturation
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;1%(3<*%0
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*,31*32%>1)3%1<2%*03%>+<*1(<:3<*%+G%N1,(1D?3%>+)*)%,3?1*32%*+%2+E<*(:3% 1<2¢
*03,3D-%D,(<=(<=%*03%;,+=,1::3%>P+)3286¢<%)+:3%)>3<13-+H%aD >+::+<?-%
12+;*32%>#3GG3>*(N3<3))%*0,3@+?2)&

%

%

RARA %HK!IJBWWXCBEN!EW!BNNEZIDBEN!EW!MFEDEN!DHKFIMG!BN!.$'0'

B03%2())3:(<1*(+<%+G%:;,+*+<%*03, 1;-%23;3<2)%<+*%+<?-%+<%(*)%>?(<(>1?%3GG (> 1>
()% >1;1>(*-% *+%6 12(=<% E(*0% J+=3,)g% G(NERU+ INSOBLZY1<+1=3% >+::1%(D(?(*-%
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>+1;?23M(*% *,(1?1D(?(*"% 1<2% +DI) 3 BIWEHE 0317*0>1,3% )-)*3:)% +;3,1*(<=% L<23,%
E3?B)*1D?()032%3>+<+:(>%1<2%+,=1<()1*(+<1?%+<)*,1(<*)&
R<%*3,:)%+G%,3?1*(N3%12N1<*1=3"%(*%01)%D33<%23:+<)*,1*32%*01*%:+23,<%*3>0<(c
;¥ +<9%*03,1;-%*+%) (=<(G(>1<*?-%,32L>3%*03%2+)3%*+%>,(*(>1?%+,=1<)"%E(*0%1%G1N
+<%*+M(>(*%3);3>(1??-%(<%?+>1??-%12N1<>32%>1) 3) &% RB/e{ BY R2H BIBRB0 D () %0: 1 (<
*01*% ()% D3?(3N32%*+% GL3?% (*)%12+;*(+<"%),1*03,%*01<%>?31,%2(GG3,3<>3)% (<% 01
01N3%<+*%1?E1-)%D33<%3N(23<*% (<% 0()*+,(>1?%>+:;1,1*(N3%)*L2(3)&%B03%232(>1*
1<1?-)32%(<%*0()%E+, %(?7?L)*,1*3%*0()%:;,+G(? 303 AU 2-PAFB B> +<)()*3<*"%*03%
>?(<(>1?%21*1%)0+E%G3E3,%>+:;?(>1*(+<)%1<2%G31)(D(?(*-%(<%1;;,+;,(1*3%)3**(<=)"%
)>3<1,(+%+G%1D)+?L*3%)L;3,(+,(*-%(<%+L*>{3)0a s+ (<8<

1(*0% ,3=1,2%@H; 1*(D(?(*"% >+N3,1=3% 23>()(+<)% 1<2% 'B6%1))3)):3<*)% 01N3% G1N+L,32
)3?3>*(N3% 12+;*(+<F% (<% *03%IE&3I{N3Y3))% ()% >+<)(23,32% L<>3,*1(<% (G% L)3% |
(<20)>,(:(<1*3"%EO0(?3%(*%(:;,+N3)%E03<%)3?3>*(+<%()%*1,=3*32%1*%)LD=,+L;)%1*%0(=(
*+M(>(*-880QBo a>1L*(+L)% DL*% 3<1D?(<=b% ;+)(*(+<% 3<>+L,1=3)% >3 ByH+9006 (<*3=,1*3%
>1,3%;1*0E1-)%*01*%;,(+,(*()3% 1;;,+;,(1*3<3))% 1<2%N1?L3"%,1*03,%*01<% 3M;1<2(<=% (*
;1%(3<%)&

B03%>+:;?3M(*-%1);3>*%)0+L?2%<+*% D3%L<23,3)*(:1*32&%B0+,1>(>%;,+*+<%*03,1;-%,3
);3>(G(>%0(2BN3?%) (??)%1<2%E+, G?+E)%V:+*(+<%:1<1=3:3<*%,+DL)*%+;*(:() 1*(+<"%[6
(<*3=,1*(+<%E(*0%IABH<+*03,1;-Y &Y R<%122(*(+<%*+%*0()%*3>0<(>17?%,3%4?3M(**%*03
1,3% 12:(<()*,1*(N3% G,(>*(+<)% V1L*0+,()1*(+<)% 1<2% *(:(<=)Y% *01*% 1,3% >+:;,303<)(!
23)>,(D32% (<% *03%*0+,1>(>% +<>+?+=-% ?(*3,1*L,3&% B0()% )L==3)*)%*01*"% (<% *3,:) % +!
12+;*(+<% =,+E)% E03,3% *03,3% 1,3% 3M;3,(3<>32% *31:)% 1<2% )*1<21,2()320 ;,+>32L,3)¥
,32L>3%+;3,1*(+<1?%D%(3,)&

B,(1?1D(?(*-% ()% 1% 23>()(N3% G1>*+XR YR =23 32*B1 1% G1>(?(*1*3)% 2(GGL) (+<% ()% :+237?
D1)32%)3?73>*(+<"%(<%EO0(>0%;0+*+<%1<2%:;,+*+<%;?1<)%1,3%>+:;1,32%G+,%31>0%;1*(:
c5B4W%V3M;3>*32%),32L>*(+<%(<%>+:;?(>1*(+<) Y% () %>1?> L1 BREY%RNI*B32%*03%
*03%;,323G(<32%*0,3)0+72)"%*03%M\(BBe8([H¥603, E () 3% (*%0() Yo<+*%>+<)(23,32%1) %) L>0&%
>1;1>(*-% +G% a*3)*(<=b% *03% (<<+N1*(+<% 1*% 1<% (<2(N(2L1?% ?3N3?% ?+E3,)% *03%;
*03,3D-%:1"(<=%(*)%12+;*(+<%:+,3%;1?1*1D?3%*+%>?(<(>23%() &2 33 ¥&%(>%
B03%>,32(D(?(*-%+G%*03%(<<+N1*(+<%23;3<2)%+<%>+:; 1, IMNBUEBAIZ ) %ol £2%L ;
3N(23<>3&%B0()%()%E03,3%+D)3,N1D(?(*-%>+:3)%(<*+%);?1-&%BE+%:3))1=3)%1GG3>*%*
> ,N3&%B03%G(,)*%()%*01*%1%)-)*3:1*(>%,3N(3EY+G%3>+<+: (>¥INLAL(ZA2I8/6(<%*03%;
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)0+E)%*01*%*03%+?2%:;1))(N3%)>1**3,(<=%E1)%=3<3,177?-%:+,3%3NB&GIN3UWIBLA%<+*%0>+
>+:;1,32% *+% ;0+*+<)"% E0(>0% 01)% ?32% *+% 1% )0(G*% *+E1,2)% :+23,<% )*L2(3)% E(*C
*3>0<(dL3)&%B03%)3>+<2%>+<>3,<)%*03% ?1*3)*%:+23?)% G+,%)*1=3% RBR"% E0(>0%)L
(<2(N(2L1?()32%BAWD1)32Y%)*,1*3=-% ()% ;+*3<*(13GGB>*|N3"% E0(?3%a;,+*+<)% G+,%
1?7?7b% ()% <+*&%B0()% 3N (23<>3%0(=0?(=0%*)%,3%% S13%FO0B 2N 1 <>(<=% 1?+<=%
*03% J+=3,)% >L,N3"% >,31*(<=% ,31?7% N1?L3% 1<2% 2(,3>*(<=% (*)% 1220*¢6<% *+E1,2)%
1 1%(3<*)
%
A,+:%1%2(GGL)(+<%;3,);3>*(N3"%*0,33%>+<2(*(+<)%1,3%D3?(3N32%*+9883*3,:(<3%*03%+
$Y *03%)*1<21,2() 1*(+<%+G%5B4W%)3?73>*(+<%V*,(1?1D(?(*W6r%>+:;1*(D(?(*-Ye
Y! *03%>+<>3<*, 1*(+<%+G%3?(=(D?3%;1*(3<*%N+7?L:3)%1<2%*03%+;*(: (h1*(+<%+G %G
(<% +,23,% *+% ,32L.>3% *03% 1N3,1=3% >+)*% ;3,% ;1*(3<*% V,++:% ;,+2L>*(N(*-% ()%
3>+<+:(>% 23*3,:(<1<*% +G% 12+;*(+<Y &% TL*>0% >+)*(<=% 1< NRHEP+E% *01*%
0(=03,%G(M32%>+)*)%;3,%;1*(3<*%1<2%N1,(1D?3%>+)*)%;3,%G,1>*(+<%*01<%;0+*+
123dL1*3%405:0;L** %> G G3>*(N3k3)x2%*03,3G+,3%*03%);,+;3<) (*-%o*+%12+;*
()%E31 3<32e
Y *03%>,31*(+<%+G%+,=1<()1*(+<1?%<BFER)YIBWCLD1*%)*1D(?()3% G?+E)% 1<2%
:1°3%1>>3))%*(:3)%:;,32(>* W ?3&
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%

%

%

75



$/"$06)!/" &

B03%:,3)3<*% )*L2-98M)¥32% G, +:% 1<% (<*3=,1*32% 1<2%:L?*(2()>(;?(<1,-%:3,);3>*(N3"%
*03%2(GG3,3<>3)%(<%*3,:)%+G%>?(<(>1?%3GG(>1>-%1<2%3>+<+:(>%)L)*1(<1D(?(*-%D:
*03,1;-%1<2%;0+*+<%,12(+*03,1;-%*3>0<+?+=(3)%(<%*03%); 33\ G R%>B 326 Th¥%r=0i<
>1<>3%

B03% >+<>3;*L1?% G,1:3E+, % >+:D(<32% 3?3:3<*)% +G% 0-D,(2% +,=1<()1*(+<% *03+,-%
2(GGL)(+<%+G% (<<+N1*(+<% E(*0%0317*0% 3>+<+:(>)"%>+<<3>*(<=%*0,33% (<*3,23;3<2:
E01*% *3>0<+?+=-% :1'3)% ;+))(D?3"% E01*% +,=1<()1*(+<)% >1<% ,3?(1D?-% 23?(N3, % 1+
0317*0>198-)*3:)% >1<% )L)*1(<% +N3,% *(:3&% R<% *0()% )3<)3"% *03% 51*(+<1?% 43<*:
7<>+?2+=(>1?%'12,+<*03,1;-%(<%W1N(1%3:3,=3)%1)%1%;1,12(=:1*(H95%333L(SH>? (< (>1?
(<G,1)*,L>*L,3%>1;1D?3%+G%>+:D(<(<=%*,31*:3<*\%,3)31,>0"%1<2%*3>0<+?+=-%* 1<)G3
1)% 16¢=9%1)% 1%<1*(+<1?%0LD% (<% >++;3,1*(N3%>1,3%<3*E+, )\%1):3>*)%*01*%2(,3>*?-
*03%3GG (>(3<*%2(GGL)(+<%+G Y *+<%*03,1;-&

R<%*3,:)% +G% >?(<(>1?% 3GG(>1>"%*03% ,3)L?*)% >+??3>*32% b2HJ (BB {5901 *% *03% : 0-)(
12N1<*1=3%+G%;,+*+<)%?312)%*+%1%>+<)()*3<*%, 321 >*(+<%(<%*03%3M;+)L,3%+G%*0
+3)+;01=L)% 1<2% +*03,% N(*1?% +,=1<)% E0(?3% :1(<*1(<(<=% *03% )1:3% <%, % >+N3,1:
)323>*320% *0+,1>(>% )3**(<=)&% R<% ;1,*(>L?1,7% (<% ?+>1?2?7-% 12N1<>32% 5U4Q4"% *C
1<1?-)32% )O+E)% >+::3*(*(N3% 2+>17% >+<* +2% ,1*3)% 1<2% 1% G1N+L,1D?3% *+M(>("
:1,%(>L?1,2-%E03<%;,+*+<%*03,1;-%()%(<*3=,1*32%6 (<*+%>+<>+:(*1<*%, 3=(:8x) Yo+, % (< %>+
)>3<1,(+)%)L>0% 1090 Z1*(+<&% T3);(*3%*03% ?(:(*1*(+<)% +G%*03% 1N1(?1D?3%?(*3,1*L,3"
+L*>+:3)%2+%<+*%3dL1*3%*+%1%=3<3,1?()32%)L;3, (+,(*-%+N3,%01,2%3<2;+(<*)%>+:;1,32
D3)*% ;0+*+<% *3>0<(dL3)&% '+E3N3,"% *03-% 237?2(<31*3% 1% >?(< (D% DBBF3,% (<% E
3M;3>*32% D3<3G(*% ()% =,31*3,F% ;1*(3<*)% E(*0% L<G1N+L,1D?3% 1<1*+:(3)"% O(=0"
>1,2(+;L2:+<1,-%*+M(>(*"%1<2%*03%<332%*+%>+:; ?-0E (*0%)*, (<=3<*%>+<)* 1 (<*) %+<%+
()" &%f<23,%*03)3%>+<2(*(+<) %*03%2H) BB DE>*0R6* + %6031 2*0-%*() BB B Z9#8%

(<% >1,2(1>% 2+)3% 1,3% ;?1L)(D?-% ,3?3N3 I8) 1 AUIPER 90 =(N3<% *03% “<HE<% 2+)3

031, *j+L*>+:3%,3?1%(+<)0(;%(<%*0+,1>(>%*L:+L,)&

'+E3N3,"% *03% ;(>*L,3% >01<=3)% E03<% :+N(<=% G, +:% >?(<(>1?% 3G G (>1>-% 1 2+<3% *+
)L)*1(<1D(2(*-&% W,+*+<% *03,1;-% ()% 1% *3>0<+?+=-% *01*¥*(3%)(NB%0%<2PL*1?
+,=1<() 1*(+H¢<*3<)(N3&% B03% (<(*(1?% (<N3)*:3<*% ,3dL(,32% ()% )(=<(G(>1<* % 1<2% +-
+:3,1*(4<12% )L:;+,*% ()% <3>3))1,-&% f<(*% >+)*)% 1,3% )3<) (*(N3% *+% ; 1*(3<*% N+?L:3% 1<
| +2L>*(N(*-&%B03%21*1%>(*32%(<%*03%*03) ()%, +\3>*%)0+E%*01* % G+,%*03%) 1:3%*3>
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E+,"?+12%1<2%);332%+G%1>>3))%*+%*03%*, 8113038361 8%46WH X %1030
23*3,:(<3%*03%>+)*%;3,%); 1*(3<*"\%)(<>3%:1(<*3<1<>3%1 < 2%t BPoN<IPEEI L0
*01<%*03%>1;(*1?7%)01,3%+<%*03%>+)*%:;3,%G,1>*(+<&%4+<)3dL3<*?-"%*03%R4HJ%+G"
(<% 5U4Q4% (:;,+N3)% E03<% (*)% L)3% ()% )3?3>*(N3% 1<29D1) 323 RIBIL+2A3PH +<%
c5B4WY%1<2%E03<%>3<*,3)%1>0(3N3%1<2%:1(<*1(<%123dL1*3%)1*L,1(3%61<2%*0,+L=
1;;?(>1*(+<%+G%a;,+*+<)% G+,% 1?73 N8&H A +<N3,) 37" % a;, ©¥3%) Y6180 *
;1*(3<*)b%>1<%DB@SF>*(N3"%;1,*(>L?1,?-%E(*0%>+<*3:;+,1,-%*3>0<(dL3)%VRPWBY%1<
>+0+,%)%E(*0%1%0(=0%,() %+G%>+:;?(>1*(+<)&%6>>+,2(<=?-"%>+<*(<L+L) % (<<+N1*(+<%
*3>0<(dL3)%/()%3M;3>*32%*HSE3E*0REH ) %61); 396&
BO()%>+<>?L)(+<%+<%*03%>+<2(*(+<1?%N1?L3%+G%;,+*+<%*03,1;-%()%>+<)()*3<*% E(*
<1*L,3% +G% *03% +,=1<()1*(+<)% *01*% 23?(N3,% (*% 1<2% E(*0% *03% :3>01<():)% G+,% 2(}
(<<+N1*(+<)%(<%031?*0>1,3&%4+<>L,,3<*?-"%*03%3 GG 3>*(N3%1<2@h) 5 (<d¥ ?3%2(GGL
*03,1;-% ,3dL(,3)% >+??1D+,1*(N3% >01<<3?)% *01*% :(*(=1*3% 1>>3))% G, (>*(+<% 1<2% >+
>?2(<(>1?7% 23:1<2"% )L>0%113%) 8L 8% <3*E+,")% E(*0% >?31,% 3?(=(D(?(*-% >,(*3,(1"%
)*1<21,2()32%,3G3,,1?%;,+>3))3)"%21*1%)01,(<="%1<2%9%%9)3?3>*(+<%*++?)&

BO3%E+, % 1?)+% 23:+<)*,1*3)%*01*% >L,,3<*% *3>0<+?+=(> B HRPWBEE)+% *03%
L2*(1(+<% ;3,);3>*(N3% BB’ %12(+*03,1;4 >1<% GL,*03,% 3M;1<2% *03% *03,1;3L*(>%
)>+;3%+G%012,+<%,12(+*03,1;-&%"'+E3N3,%*0()%=,+E*0%()%>+<*(<=3<*%L;+<%*03%23N
+G%+,=1<()1*(+<1?%1<2%,3=L?1*+,-%G,1:3E+, )%*01*%1,3%)LGG(>(3<*?-%,+DL)*%*+%1D
0()*+,-%1<2% 3N+?L*(+<% +GE¢IBB P, ++*)% (<% *03%HL,+;31<%012,+<*03,1;-%<3*E+, %
1<2%(*)%+;3<<3))%*+%<3E%(+HPRLBABJ98H03%*,1\3>*+,-%+G %1 <% (< <ANK)Ho-<%*01*%,3
D+*0%1%)+>(1?7%1<2%1%*3>0<@h?%>+<)* L>*

A,+:% 1% :3*0+2+?+=(>17%3,);3>*(N3"% *03% ;,(:1,-% ?(:(*1*(+<% *01*% 3:3,=3)% >+<>3,<)%
dL1?(*-%1<2%03*3,+=3<3(*-%+G%*03%>+:;1,1*(N3%3N(23<>3%1N1(?1D?3%(<%*03%>1)3
PL>0% +G% *0()% 3N(23<>3% ()% +D)3,N1*(#<P?%)32981<2% *03% N1,(1D(?(*-% +G%
*3>04dL3)% VWUWB% N)&% RPWBY"% 2+)3% ;1**3,<) % 1<2% )3?23>*(+<% >,(*3,(1% ,3dL(,3
3M*,1;+?1*%(<=% ,3)L?*)% 1<2% >1?7% G+,% *03% >+:;?3*(+<% 1<2% >,(*(>1?% ,312(<=% +G
,3>3<*?-% >+:;?23*32% ,1<2+:()32% *,(1?)"% 1)% E3?7?7% 1)% ;,+);3>*(N3% ,3=()*,(3)% E(*0% >’
+L*>43)"\0%0 ;1*(3473;+,*32% +L*>+:3)"% 1<2% 3>+<+:(>% 3N1?L1*(+<)% >+<2L$*32% E(*0% ,31
E+,?22%21*1&%6*%*03%)1:3%*(:3"%1*%*03%3>+<+:(>%?3N3?"%R4HJ)%1,3%)3<)(*(N3%*+
1D+L*%)3,N(>3):1(<*3<1<>3%>+)*)"\%;,+2L>*(N(*-%;3,%G, 1>*(+<"%*1,(GG) % 1<2%*(:3%0+,(
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*0()% ,31)+<"% *03% 1??+>1*(+<% 23>()(+<% )0+L?2% D3% D1)32% +<% *,1<);1,3<*% 1<2°
)>3<1,(+)"%E(*0%3M*3<)(N3%)3<)(*(N(*9#61<1?-)3)&
R<%)L::1,"*%*03%>+<>?L)(+<)%,31>032%1,3%>731,%(<%*03(,%>+<2(*(+<1?(*-&%6*%*03%;
;¥ +<%*03,1;-%()%<+*%alD)+?L*3?-%D3**3,b"%DL*%(*%()%a:+,3%)L(*1D? 3% G+,%a) L (*1
Q++'(<=%10312"%*03%,3>+::3<21*(+<%*01*%3:3,=3)% G, +:%*03%E+, % ()%*01*%5B4W%:
)0+L?2% D3% G+,:1??-% (<*3=,1*32% (<*+% *03% 2(1=<+)*(>"% *03,1;3L*(>% 1<2% >1,3% ;1*
5U4Q48&% AL,*03,:+,3"% (<*3,,3=(+<1?% 1=,33:3<*)% )0+L?2% D3% >+<)+?(21*32% *+% )*1|
,3G3,,1@%+E)&% R<% 122(*(+<"% (<N3)*:3<*% (<% )" (??)"% dL1?(*-% 1))L,1<>3% 1<2% +;*(:()1
*(:3)%;3,%G, 1>*(+<%()%,3>+::3<232"%1)%E3??%1)%*03%>+<*(<L1*(+<%+G%>+:;1,1*(N3%)*
*1<);1,3<*% 1<2¥H21*3% >H)*(?(*-% 1<1?-)3)&% A(<1??-"% *03% 12+;*(+<% 32N3% )0+L?2%
)L)*1(<32% E(*0% ,3(:DL,)3:3<*% ;+?(>(3)% >+<)()*3<*% E(*0% *03% E(??(<=<3))% *+% ;1-% G
[6Q])%+D*1(<32&

%

R<%GL*L,3%)*L2(3)"%1%)-)*3:1*(>%1<2%>+::1,1*(N3%3N1?L 1*(+<%+G%1*%?31)*%G+L, %>
=L(23?(<3)%()%,3>+::3<282F

Il 1*%*03%>?(<(>1?%?3N3?"%;,1=:1*(>%V(231??-%,1<2+:()32Y%*,(1?)%>+:;1,(<=%RF
RPJB% (<% 5U4Q4%E(*0%01,2% 3<2;+(<*) %1329 3PYB<t*>+:3)"\0% (<>?L2(<=%
?21*3%>1,2(+;L?2:+<1,-%*+M(>(*-% 1<2%:1\+,% 12N3,)3%>1,2(+N1)>hPA%0 IN3<*)% 1*¥
-31,)7%18, 12(1*(+<HD+,*)%1<2%>+:D(<1*(+<)%E (*OFo:83:403,1;- &%

11 1*% *03% :3*0+2+?+=(>1?% ?3N3?"% *03%I| DIBBRHCIA?32FP<W5BM/%
,3(<G+,>32% D-% ;,32(>*(N3% :+23?)% 1<2% :1>0(<3% ?31,<(<=% *3>0<(dL3)"% 1<2Y%
N1?(21*(+<%+G%>1,2(+;L?:+<1,-%5B4\W0:+237)

[T 1*% *03% 3>+<4#,1<()1*(+<1?% ?3N3?"% ;,+);3>* (NS (K% +<U E34,72%

21*1%E (*0%3M*3<232%)3<)(*(N(*-%1<17?-)3)%1<2%,3(:DL,)3:3<*%*0,3)0+7?2)%G+,%, 3-
1<2% <1*(+<1?% ?3N3?)"% )*L2-% +G% ;,+2L>*(N(*-% 23*3,:(<1<*)% V?31,<(<=%
*0,+L=0;L*%:;3,%,++:1%G+<%*(:3)" %G IR)*B,*%,1*3) Y % 1<2%3N1?L1*H<%+G%0LD
1<2);+ 3%:+23?)%(<%*3,:)%+G%3dL (*-%+G%1>>3))%1<2%,&¢L,>3%)1*L,1*(+<

11 (<%*3,:)%+G%*3>0<+?+=(>17%%*,1\3>*+,(3)%1<2%)L)*1(<1D(?(*"%>+:;1,1*(N3%3M;?+
+GY+*+<UAQBU’ %l<2% L H<% *03,1;(3)"% 17+<=)(23% 1))3)):3<*% +G% *03%
3<N(,+<:3<*1?% G++*;,(<*% ;3,% *,31*:3<*\%p +;3,1*(+<17% )1 G3*-% 1<2% 3*0(>17% 1<:
=+N3,<1<>3%(:;?(>1*(+<)%V<1*(+<1?%,3=()*,(3)"%G323,1*32%7?31,<(<="%dL17?(*-%)*:
1<2%1L2@pY
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R<% +,23,% *+% )L>>3))GL??-% >+:;?3*3% *03% ;,+;+)32% ,3)31,>0% 1=3<21"% ;1,*(>L?1,% 1
)0+L?2%D3%2(,3>*32%*+E1,2)%J12(1*(+<%B03,1;-%7<>+?+380EKA MBI 3% RRR %
,1<2+:()32%)*L2-%>+:;1,(<=%;,+*+<%*03,1;-%1<2%;0+*+<%,12(+*03,1;-%(<%?+>17?-%12N1<
5U4Q4%(<%1%>03:+,12(+*03,1;-%)3**(<=&%B03%G(<1?7%,3)L?*)"%EO0(>0%1,3%31=3,?-%1E
D3%23>()(N3%(<%>?1,(G-(<=%*03%3GG3>*%+G%*,31*:3<*%+<% 3-% B3(He1?%+L*>+:3)°
>1,2(+;L?2:+<1,-%*+M(>(*""%1)%E3??%1)%:;,+N(2(k=9/83(26{3,6>+:;,303<YN2%

E(*0% ,32L>32% L<>3,F1{«% 3<1D?3% *03% >+<)*,L>*(+<% 1<2% N1?(21*(+<% +G% >
3GG3>*(N3<3))Je*|?(*-%1<1?-)3)%1<2%DL2=3*%(:;1>*%1))3)):3<*)%G+,%5U2)4%*,31*:3<*&
%

Q++(<=%103123%;,(:1,-%1<1?-)()%)0+L?2% (<>+43)133()*3,32% )LIx1?-)3)% +<%

0(=0,() % ;+;L?1*(+<)% VD1)32GB4%\% >1,2(1>% 2+)3"% >+:+,D(2(*(3)% 1<2% *03% <332% G+
?-1;0%<+23%(,,12(1*(RYRB? ?90B3WR () *(<>*(+<%D3*E33<%;,+*+<%V3&=&"%RPWBY %1<2%;0
VRPJBjZP6BY%*3>0<(dL3)"%1<2%1%)-)*3:1*(>%>+7?7?3>1(3 9% 300t L *(3<8) &% R*%
0%1?)+%23)(,1D?3%*01*%*03%)*L2-%;,+N(23)%01,:+<()32%21*1)3*)% G+,%*03%;L,;+)3)%
1<1?-)()%1<2UbH)?(*-%: 4322 ?(<=&%BO() % E(??%G1>(?(*1*3%*03%)E(G*%*,1<) ?1*(+<%+G%*
(<*+% >?(<(>1?7% =L (23?(<3)D1)3BA/B?(=(D(?(*-% >,(*3,(1"% 1<2% ,3(:DL,)3:3<*% ;+?(>(3)%
>+<)()*3<*%E(*0%)+>(1?%E(??(<=<%))%*+%;1-&

&

&
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(1(01/2+'-,3 &

6DD1))("%Q8%P& % 3*%128% #$S&Y6aW, +*+<*03,1;-%6N3,)L)%_3)*%WO+*+<%G+,%P32(1)
Q-:;0+:1&b W$593.E#$%& 12F . BBE3

6223, %W1L?% U&% ##$&%aP1, 3* %'(3,1,>0-"%1<2%B,L)*F%B03%x<+E?32=3% H>+<+:-C
AL*L,3%+G%41:(*199) Bs &H$1&'5!19&3%08. Y F%. 6 Q0%

6223<0+N3<"% Q& %3*0 1 28 M HBEBBHENBR3)) % +GUW, +*+<%J12(+*03,1;-%N3,)L) % WO+*+-
J12(+*03,1;-% G+,% B2 22% 4322% QL<=% 41<>3,% W1*(3<*)F% HM: 24,(£}38%03% P+237?
6;:,+1>0&I945%8& ' 123.$8*1$5%!G59'(BKIF%$H#S @&

6:3,(>1<%41<>3,%U+>(3*-&IDSEE3.| @$91/1)! @&,),.3/'KI&RM6*?1<* 1FRGAUE

_1°3,"%03+,=3"%J+D3,*%60(DD+<)"%3%x3N(<%ME&YPL:0-&%.##.8%aJ321*(+<12%4+<* 1>
BO3+,-0%6+G%*0390M($&ES. (*10",.5$(I'0!P9'5'-&9/ H$IVSYFUREBE:

_1%(21<17% mL?2(37% P3*(<% U3KELI/WO/RKS 03"% 3% m(??(1<% P+23?28&% #$8&%a'1,<3))(<
W, +2L>*(N3% B3<)(+<)% (<% '-D, (2% 7,=1<(h1*(+<)F% B03% 41)3% +G% /+, % R<*3=,1*(+<%
H<*3,:,()3)8¥9$%3-*I'0IR$5%$)3-351!0",.5$@BKV"Y F%$1BHK 880

| 322\+L2("%0&"%63* %61 289%.#.88%6aT+)3%H)>121*(+<%(<%W32(1*, (>%W3?N(>%HE(<=C)%L
G,+:%1%51%(+<1?%B,31*:3<*%W?1<<(<SRHEEHRBLE 8

(" (<)01EA% mL?(1<"% 3% 4,()*(<1% O(D)+<&% ##@8&% a_L(?2(<=% 6:D(23M*3,(*-% (<
7,=1<(h1*(+<8B+('$5!R$5$)3-3511#3<& 3TV @ YiSBD!

_+,-)7%_,-1<7%3%TIN(2%_&%m3:()+<&%$SKS&Y%a'-D,(2%6,,1<=3:3<*)%1)%U* 1*3=(>%67"
B03+,3*(>1?% R))L3)% (<% 7,=1<(h1*(+<1?% 4-+9pOSPAE-4)&P! R$5$)3-351!
#3<&3BA@V.YF%. B

_1273-"%m&% T& % 3*% 12&% A 5S53HeNB )P B0 ) 3% 4+<G+,:12%J12(+*03,1;-%

E(*0% 4+<>L,,3<*% 1<2% 4+<)+2(21*(+<% 41,D+;21%(<% ;?L)% W1>?2(*1M3?% E(*0% +,%
43*LM(:1D% G+,% U*1=3% RRR6jRRR_% 5U4Q4% %IBTOB5I3$! 9" () %"V.YF%

$KIN$SSHK

80



| 1=="%/&% & \%3%/&%Q8&%_,1==8&%$SH@&%aT7<%*03%R+<(h P8V BRENQS]Vo+G%I12(L: &b
R$)$H&5®0

_1-"%A,322(3"% 3*% 128% #$K&% a0 2+D12% 41<>3,% U*1*()*(>)% .#$SKF% OQ7_7465% H)*(
R<>(23<>3%1<2%P+, BRYUED!D$593.10",.5$(10".|D(&5& J&DBIY F % AEEDE:

4567% N43<* +9% 51h(+<1?3% 2(% 62,+*3,1:(1% 7<>+?+=(>18% #.@&% aT1*(% >?(<(>(% 3%
)>(3<*(G(>2&h%

4567%A+L<21*(+<&% . HE&K59&'1 %W 3/3.9& HEIYMN (1FY%A+<21h(+<88064567&

401<="%m&%]&"%3*%1?&% .#$$&%aW01)I%) S0, 22%=IBBOE0;-% E (*0%4+<>L,,3<*%
403:+*03,1;-%G+,%f<,3)3>*1D?3%U*1=3%R RRSEAIZEINRS Y F% Q@IS %

401<="%mM&%]& % 3*% 128% #$"&% ad+<)3<)L)% U*1*3:3<* %% +<0 WIF*H=39B0RYs- % (<% H1,
Q+>1722-% 62N1<>32% 5UBH4&I5$1&'5$(1 O',.58(! '0! #$%&$1&'5! G59'()* Y V&'()* Y!
2%/&9/B8VSY FINBEEY

403<"%]8%'& % 3*% 1?8% #.98%ad+)*)%+G%53E?-% AL<232% W, +*4 TUNEBIA;-% ) (<=% B(
6>*(N(*_1)32%4+)*(<=9%(<%B03%53*0 WS SBSF %6868

403<"9%)&"% &%6]1<="%q&%OL+"%4&%/3("%3% _&%Q(&%.#.98%aWhRERRIMWBBES, 1;-%G+,%!
U:12?2% 43?2% QL<=% 41<>3,F% 6% U-)*3:1*(>% J3N(IEL A3QSMPEEB18.5!
G59'()* BKVSYFYHSKE

403"% '8 % mM&Y%403<% 3% X&YXLEYs #.@&Y%ab%_(D?(+:3%,(>%6<1?-)()%+G%AL,2(+*+M(3
J12(+*03,1;-&48.'51&3./!&5!G59'("Z@ F%$9"." B

40("% 68&"% '&% 403<"% U&Y% /3<% '&% ] 1< % 3% &% Q(1+8&% .#$!&% ad+:;1,()+<% +G% W1
B03,1;-% 1<2% U*3,3+*1>*(>% +2-% J12(+*03,1;-9031:58% brid: 177% 4377% QL<=%
41<>3,F%6%U-)*3:1*(>%J3N(3E%1<2% 1D 3B, (0*(<=%PB17?-)()&b%J12(+*03,1;-%
1<2%7<>+?2+=949Y F%Ag8 D8

40(1<="%4&%U& %ME&%]&%6401<="0%3%4&% &Y%U(:+<38%. #.$8&%aW,+*+<%B03,1;-%G+,%
6%51,,1*(N3%J3N(IEEBS('01+2'. $98917&/3$/FOV. Y F$rig: K" &%
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4+1)3"%J&%'&%$S9!&%aB03%51*L,3%BO % &I% A \&h Y FU0 @) 8&

T1?2-"%"3,:1<% H&Y% $BS'8%! ['T12U! +231 P9'5-&9/!'0! |,/1$&5$4(3! Z3<3('8-35&%
_31>+<%W,3))&

T1:)>0,+23,"% Q1L,1% m&"% 3*% 1?7&% .##S&% aA+)*3,(<=% R:;?3:3<*1*(+<% +G% '31?7*0%
J3)31,>0% A(<2(<=)% (<*+% W,1>*(>3F% 6% 4+<)+?(21*32%-883135H$1&!D!
19&359%) FY0RH &

T+21< %W1L?8%$SS!&%aP+232(<=%Z1?L1*(+<)%G+,%HL, %% BH(BORIWAI2+1+3) &b
P9'5'-89/ %"V.YF%SEBY6

TL,1<*3/%6P1,>+/9% J+D3,*+%7,3>>0(1"%3%m1-% U&% Q+3G B3, 404283 BUR A0 V=32
(<%41<>3,F9%42(<(>12%f)3)%1<2%AL*L, 383, BHINBED/D(8&589$(IG5I BB F%
@K@ S8R

TL:1"% 5&"% J&% UILRFM21% 3% M&% J&% P+?(<1&%0 . #BBRIIBN46 QL<=% 41<>3,F%
H;(23:(+?+=-"% U>,33<(<="% T(1=<+)()"% 1<2% B3 B{&%i8.9! ;.'933% & TP @VKYF%
$".9 n$"@#4&

T,-23<1W17?:3,"%Xx&% T&" % 4&% U&%W1,)0L,1:A% 3%/8&% _3,*1&% #.#&% ad+<*3M*"% 4+:;7:
W,+>3))% (<% *03% R:;?3:3<*1*(+<% +GRo1YBRABR:Z+N1*(+<F% 6% J312()*% R<G+,:32%
J3N(3EERDN3$(12!13.<&93/1#3/3$. OB F Yo KBS

HD,10(:A% 62<++% mL?(3% _1**(?1<17% 3% m+01<<1% P1(,&% #$@&% aB03% O+N3,<1<>
H<*3,:,)3)F%P())(+<%T,(G*%1<2%66>>+L<*1D(?(*-%4BEH IR EHED. ) $5&H$18'53(!
V32$<&B@ FUKSHE

H):+) (*+/ %08 %3*%1 28%.#$"&%a62,+*3, 1;(LFY%W, (<> (; (%G () (HB-384 (L K BLEYBRAEOSH &b
R3%&98V@YFYn @ &%

H**(<=3,"%T&%U&"%3*%1?28% .#.$&%a5445% 0L (23 1< AR B2PIHA5=2041<>3, %
Z3,)(+<%.&.#.$8MCDDE@BSVIYFIh.8@ %

A3?22(<%A&NY%3*%12&% . #$S&Y6aW+*3<*(12% U (<%P+,D(2(*-%JI32L>*(+<%E (*0%RPWB%G
E(*0%5+21?%R<N+?NIGBIEI559'(') &.9%6
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AM)3<7% T31<% Q&% x1,3<% 6&% _?1)3"% 6??2()+<% P3*h"% 3% P1L,1% Z1<% T-'2
aR::?3:3<* 1*(+<%U>(3<>3RBHRL7'0IP$. (1D 28(%2"%!S513.<351868%> L, 19%2(%P &%m&%
OL,1?2<(>"6$$$&%41:D, (2=3%f<(N3,)(*-%W,3))&

A+<21h(+<3%45678&%. %98, 1'13!/1.,11,.$!%3(($! @'5%$H& 53! BEQG

01<3)0"% m1()01<'1,"% Z&% xL:1,"% 3% Z&% ULD,1:1<(1:&% $SS!&% aQ31,<(<=% HGC(
PL?*(<1*(+<1?%T(GGL)(+<%+G%53E%W,+2L>*)F%6<%HM;?+, Do, BSROND3(=1*(+<&b
Q9%$%3-*I'0IR$.731&5)!19&3%8B9Y Fo%rh &80

O+(*3(<"% P&"% 3% P&% m3,:1<<&% ##9&% aB03% J3?1*(N3% 4k FPIAREA M €84 <06 1<2% X
B03,1;-&1B(&589$(/G59'()*| A#D&B

0,1<2+,(% 6<<1"% 3% O(L)3;;3% U+21&% 3$ISB&R0BREXI)F% 6<*3>323<*)"%
P3>01<():)%1<2%A+,: %h)$5&H$1&'5!11, Y883/ Y FY3kRD%

0,33<01?7=0%B,()01/%3*%17&% #$!&%a_3-+<2%62+*(+<F%6%53E%A, 1:3E+, %G+,%BO0:
1<29 HN1?L1*(<=9% 5+<12+:*(+<"0% 6D 1<2+<:3<*\0p 1<2% 401 AP3%63) 98 1 20844778
UL)*L(<1D(?(*-% +G% '31?*0% 1<2% 41,3% BIBOSEP+ABRBY&IS(! S513.531!
#3/3$.926SV$SY F%38"1&

0,L*3,)"% m&% W&% 4&"% 3*% 1 ? & Y BB ABBINHHE % W1, *(>?3% B03,1;-% (<% 5U4Q4F
HM:2+,(<=% T3>()(+<% f<>3,*1(<*-% 1<2% 6,31)% G+,% AL*HE%OIR) 313418351 !
#3<&3TH'V"YF%@AK'&

OL?1*("%J1<\1-&%$SSK&Y%a6??(1<>3)% 1@ %HEI)EH REH)3-351!0', . SHSV@YF%
.S9N9$!&%

OL?1*("%J1<\1-"%3%P1,*(<%01,=(L?+&%$SSS&%a/03,3%T+%R<*3,+,=1<(h1*(+<1?%53*E+
A+.0 %-3.&9$5!0',.58(I'01'9&'()* BH@VSYFUH@EIE

'3<<1,*% mIAL<f+()&% P$SKK&Y a6% B,1<)1>*(+<% 4+)*)% BO03+,-% +G% HdAL(*-% n
Z3<*L,3)8M.$13)&9'R$5$)3-351!0',.58V@ Y FHAB®%

'3,D)*\06J+-%U&N% T &Y6P+,=3<)h*3,<"%3%4&% _+)0+GG&%. #SKE&%aB03% (+?+=-%1<2%P1
5U4Q4&B6$1,. 3889V!"KSY FU@EEHS.
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'3(:1<"% _,L>3"% 3% m1>"% 6&% 5(>°3,)+<&% ##.&% aB+E1,2)% J3>+<>(?(<=% B, 1<) 1>*(+<C
H>+<+:(>)%1<2%*03%x<+H?3B33/%Z(3E®E>13.5$1&'5$(!0",.5$(1'0!123!P9'5'-&9/!"0!
V,/&53//BVS$Y FIgS!' &6

4300 &% U&N% 3%06 17&% .#$'&% a'-+G,1>*(+<1*3206 W,+*+<% BO03,1;-% E(*0% 4+<:
403:+*03,1:-% G+9% Q+>177-% 62N1<>32% 5U4Q4F% 6% WO0L)3% % W,+):3>*(
B,(1?7&B0#G\B8VSYFI@I &

'+::3N% &% U&"N% 30 12&% .#..&%a403:+,12(1*(+<% E (*0% %G+ 1<9BA33R-% G +,%
B3)*1D?3%Q+>1?2?2-%62N1<H3A%B#43?2?%QL<=%41<>3,F%6%W01)3%.%W,+);3>*(N3%B, (!
R<*3,<1*(+<1?%m+L,<1?%+G%J12(1*(+<%7<>+?+=-%,% (+?+=-%0)%¥8 )(>)%ISIV@YF%!¢

'+E2123,7% 512(11% 3*% 1?&% .#.#8&% aB03% HG G 3>*% + G4 6 3Bl UsB DS (3T <6
W+ L21*(+<%P+ *1 ABRBP5)($5%!0',.5$(I'0'R3% & IBEIV! Y FYr@SE

'L1<=1% T&A% 3*% 17&% H# SEHGAAH)K3<3))% P+23?)% +G% W, +*+<% B03,1;-% G+,%'312% 1
53> F% HN1?L1%(<=% [L1?(*-% 1<2% P3*0+2)%5136$188H(! O',.5%(! '0! ;$.1&9(3!
+23.$8'%VSY F%08986

R5A5%9R)*(*L*+% 51h(+<1?3% 2(% A()(>1% 5L>?731,3&% .#..&% a4+??1D+,1h(+<(% )>(3<*(C
)L;;+,*+%*3><+?+=(>+%1?7%4567&b

M1(,1:%Z&"%3%'&% U&% W1, &% #$S&%aU*,3<=*0)%1<2%Q(:(*1*(+<)%+G%Q1,=3%T1*1
41<>3,%J12(1*(+<%7<>+?+=-%J3YHI$SNGN & '5S(1=,5) D$593.14#3/3$. FEV UL ;; 2%. Y F%
U$!. NUSK %%

X(:"% U&"% 3% '&% O&% /L&Y% #.$&% a4?(<(>1?7% 4+<)(23,1*(+<)% 1<2% R<2(>1*(+<)% +G% W
B03,1;-%(<%41<>3,%B,31* ®H$BA8.1#3/3$.92!$5%!+.3$1-389V.Y F%a$H Lo

X("% x&% U&"% 3% '&% O&Y% /L&Y% .#.$&% a/0+% /(??% _3<3G[YWA,G>P3#6401,=32
B03,1;-,b B$593.1#3/3$.921$5%!+.351-FN/9Y FY%"$@%

QLG+<*1(<3"%A, 1<>(<3%3%P1,=1,3*06U?123&%.##1&%aZ3,*(>1?%R<*3=, 1*(+<%1<2%A(,:¥
B03%HN(23<58&B$(1'0!P9'5'-&9!=813.$1,.9@8VIY FIFKS&b
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Q30+LMA% W1)>123"% 3*% 12&% #$S&% a/01%% '3127*0% U-)*3:% 401?2?3<=3)% U0+L?2% J
R<<+N1*(+<% (<% '31?7*0% 62B5ABBS1&'5S(! O',.5$(1 'O \3$(12! ;'(&9* $5%!
R$5$)3-35196V. Y Fo0!B82%

Q(3N3<)"N% [+71<23"% 3% P1,(3aP8WWAPIL&% .#$9&% a'31?7*0% H>+<+:(>% 4+<*,+N3,)-%
1<2%4HEHGG3>*(N3<3))%+G %W, +*+<48B03% /L &h#$%&$1&'5!G59' (&b

Q(1<="% 'L(=1<=8% .#$.&% ab% PL?*(?3N3?% P+23?% +G% 3'317*0% 62+:*(+<% (<% '31
7,=1<(h1*(+<)8@%$(12!; (&9*1$5%!+3925'()"BVSY FHOR&H

Q+:1MAY% B<*+<-% M&Y%6 HH#K&Y% aR<*3<)(*-% P+2L21*32% W, +*+<% B03,1;-% 1<2% R*)% U3+
B,31*:3<*06f<>3, *1(<*(FRBV6&IS(!;2*/8BBV . Y F%AE B

P101\1<"%6Z(\1-"%H(*1<%PL??3,/%3%A,1<"%P&%_1))&%$SSH#&%a53E%W,+2L>*%T(GGL
(<%P1, 3%(<=F%6%J3N(3E% 1<2%T(,3>*(+<)% G %SB)30, RIS 1&TP@ VS VIF% $
&%

P312+E)\% T+<32?21% '&"% T3<<()% Q&% P312+E) % m...,=3<% J1<23,)"% 3% /(??(1:% /&% _
$S1.86231=8-&1/11"1[. T1RY%f<(N3,)3%_+96)&

P1<1,27% 4?1L23&% ##@&% aB03% H>+<+:(>)% +G% '-D,(29867,5$¢(HAH(+<)&b
S5/1&1,1&'5$(1$5%!+23'.31&9%(!P9'5899Y FY/S@8%

1l &% #$$&%a'-D,(2%P+23)%+G%7,=1<(h1*(+<F%67?7?(1<>3)"%m+(<*%Z3<*L,3)"%53*E+
7*03,% TU*,1<=3C% 6<(:1?3®b%RZ! '0! G.)$5&HP1&'5%$(! P9'5'-&N% 1% >L,1% 2(% J&%
O(DD+<)%3%m&%J+D 3 SPIEBLOW, (<>3*+<%f<(N3,) (*%H6W,3))&

Pt<1,2/% 4711.23% 3% H::1<L.37% J1-<1L28% #$#8&% af?-))3)% 1<2% *DBYLIYB<)F% '1<2)
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