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AC+)3E9?%3+AC+)3E9?%3+

',>,D":\>"b !FF"<$:,b & F&@,6 D,2@:`P44 52/56 B@FH">@&4:" F@2&"H\ HD,H\` 7@>L,D,>P4`

?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 4FF:,*@&">4` 4 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" &

<4D>ZN P,:bN (_=3EA+5E-III) & ?H*,:,>44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 & %,>, 19-304`:b
1999(@*" & 8"R,FH&, FB,P4":\>@6 F,FF44 7@<4H,H" B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" &
<4D>ZN P,:bN, @H8DZH@6 *:b &F,N (@FJ*"DFH& - R:,>@& ?D(">42"P44 ?$X,*4>,>>ZN ="P46.

?F>@&>Z, 2"*"R4 _=3EA+5E-III $J*JH F@FH@bH\ & F:,*J`V,<:

") F@*,6FH&4, 4FB@:\2@&">4` ^LL,8H4&>ZN FD,*FH& BD4<,>,>4b 8@F<4R,F8@6 H,N>484 *:b

@8"2">4b B@<@V4 & D,T,>44 BD@$:,< D,(4@>":\>@(@ 4 (:@$":\>@(@ <"FTH"$";

b) J8D,B:,>4, B@H,>P4":" (@FJ*"DFH&-R:,>@&, @F@$,>>@ D"2&4&"`V4NFb FHD">, & @$:"FH4
4FB@:\2@&">4b BD48:"*>ZN D,2J:\H"H@& 8@F<4R,F84N 4FF:,*@&">46 *:b ^8@>@<4R,F8@(@ 4 8J:\HJD>@(@

D"2&4H4b.

7 R4F:J *DJ(4N P,:,6 _=3EA+5E-III @H>@FbHFb F:,*J`V4,:

") BD,*@FH"&:,>4, D"2&4&"`V4<Fb FHD">"< &@2<@0>@FH,6 *:b @BD,*,:,>4b 4N B@HD,$>@FH,6

& @$:"FH4 BD4<,>,>4b 8@F<4R,F8@6 H,N>484 & P,:bN D"2&4H4b;

b) D"FF<@HD,>4, BJH,6 JF8@D,>4b BD@P,FF" &>,*D,>4b 8@F<4R,F8@6 H,N>484 (@FJ*"DFH&"<4-
R:,>"<4 & P,:bN F@*,6FH&4b JFH@6R4&@<J D"2&4H4`;

F) D"FF<@HD,>4, D"2:4R>ZN &@BD@F@&, 8"F"`V4NFb @$D"2@&">4b, B@*(@H@&84 8"*D@& 4

H,N>4R,F8@6 B@<@V4 & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484;

d) @$,FB,R,>4, &"0>@(@ L@DJ<" *:b 8D4H4R,F8@6 @P,>84 8@F<4R,F8@6 *,bH,:\>@FH4 4

B@&ZT,>4b @F&,*@<:,>>@FH4 >"F,:,>4b @ &Z(@*"N 8@F<4R,F8@6 H,N>484;

,) J8D,B:,>4, <,0*J>"D@*>@(@ F@HDJ*>4R,FH&" & @$:"FH4 D"2D"$@H84 4 4FB@:\2@&">4b

8@F<4R,F8@6 H,N>484, " H"80, ,, BD48:"*>@(@ BD4<,>,>4b.

% 8"R,FH&, @*>@(@ 42 >"BD"&:,>46 *,bH,:\>@FH4 B@ B@*(@H@&8, _=3EA+5E-III IBD"&:,>4, B@
&@BD@F"< 8@F<4R,F8@(@ BD@FHD">FH&" E,8D,H"D4"H" B@*(@H@&4:@ Db* FBD"&@R>ZN *@8J<,>H@&, F H,<
RH@$Z BD,*FH"&4H\ (@FJ*"DFH&"<-R:,>"<, JR"FH&J`V4< & ^H@6 7@>L,D,>P44, " H"80, & D,(4@>":\>ZN
B@*(@H@&4H,:\>ZN F@&,V">4bN, 4>L@D<"P4` @ B@F:,*>4N *@FH40,>4bN 4 H,>*,>P4bN & @$:"FH4

4FB@:\2@&">4b F&b2">>@6 F 8@F<@F@< H,N>484. ]H4 *@8J<,>HZ $Z:4 B@*(@H@&:,>Z >" @F>@&,

<"H,D4":@&, BD,*@FH"&:,>>ZN <,0*J>"D@*>Z<4 @D(">42"P4b<4, 8@F<4R,F84<4 JRD,0*,>4b<4 4

^8FB,DH"<4 42 D"2:4R>ZN FHD"> <4D". % D,2J:\H"H, $Z:@ 42*">@ 12 *@B@:>b`V4N *DJ( *DJ("
FBD"&@R>ZN *@8J<,>H@&, 8@H@DZ, F:,*J,H R4H"H\ & F@&@8JB>@FH4.

'@FJ*"DFH&"<-R:,>"<, <,0*J>"D@*>Z< @D(">42"P4b< 4 BD,*BD4bH4b< 8@F<4R,F8@6

BD@<ZT:,>>@FH4, B:">4DJ`V4< BD4>bH\ JR"FH4, & D"$@H, _=3EA+5E-III, F:,*J,H JR4HZ&"H\
F@*,D0">4, >"FH@bV,(@ *@8J<,>H", & R"FH>@FH4 BD4 @BD,*,:,>44 F@FH"&" F&@,6 *,:,("P44 4 BD4

B@*(@H@&8, F&@4N <"H,D4":@& *:b 7@>L,D,>P44.

="FH@bV46 *@8J<,>H $Z: B@*(@H@&:,> BD4 F@*,6FH&44 (DJBBZ ^8FB,DH@& ?H*,:,>4b

?D(">42"P44 ?$X,*4>,>>ZN ="P46 & %,>,, %F,<4D>@6 <,H,@D@:@(4R,F8@6 @D(">42"P44, IR,$>@(@
P,>HD" 8@F<4R,F8@6 >"J84 4 H,N>484 *:b !244 4 D"6@>" G4N@(@ @8,">" (3>*4b),="P4@>":\>@(@ P,>HD"
8@F<4R,F84N 4FF:,*@&">46 KD">P44 (CNES), 7@D@:,&F8@(@ P,>HD" 8@F<4R,F8@(@ 2@>*4D@&">4b

;"D@88@, +&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&" (+7!), E<4HF@>@&F8@(@ P,>HD" "FHD@L42484 BD4
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'"D&"D*F8@< J>4&,DF4H,H, (E@,*4>,>>Z, SH"HZ !<,D484), 3>*46F8@6 @D(">42"P44 8@F<4R,F84N
4FF:,*@&">46 (3EC?), ;,0*J>"D@*>@(@ 8@F<4R,F8@(@ J>4&,DF4H,H" (;7I), ;,0*J>"D@*>ZN

8@F<4R,F84N F:J0$ (E@,*4>,>>Z,SH"HZ),="P4@>":\>@(@ JBD"&:,>4b B@ "^D@>"&H48, 4 4FF:,*@&">4`
8@F<4R,F8@(@ BD@FHD">FH&" (=!E!) E@,*4>,>>ZN SH"H@& !<,D484, ;,8F48">F8@(@ >"P4@>":\>@(@
"&H@>@<>@(@ J>4&,DF4H,H", #D"24:\F8@(@ >"P4@>":\>@(@ 4>FH4HJH" 8@F<4R,F84N 4FF:,*@&">46,
I>4&,DF4H,H" 4<. ?$"L,<4 !&@:@&@ (=4(,D4b),_0>@"LD48">F8@6 "FHD@>@<4R,F8@6 @$F,D&"H@D44 4
?$F,D&"H@D44 9@>*@>F8@(@ J>4&,DF4H,H" E@,*4>,>>@(@ 7@D@:,&FH&" %,:48@$D4H">44 4 E,&,D>@6

3D:">*44.

%ZD"0",HFb (:J$@8"b BD42>"H,:\>@FH\ (->J ;.)0. C"68D@LHJ (;,0*J>"D@*>Z6 8@F<4R,F846
J>4&,DF4H,H,E$D"F$JD(,KD">P4b, 4 7,<$D4*0F846 J>4&,DF4H,H,E@,*4>,>>@, 7@D@:,&FH&@) 2" B@<@V\
& H,N>4R,F8@< D,*"8H4D@&">44 FBD"&@R>ZN *@8J<,>H@& 1-10 (A/CONF.184/BP/1-10).

C+1_;+C+1_;+

32JR"H\ 8@F<4R,F8J` >"J8J 4 H,N>48J <@0>@ & >"R":\>@6, FD,*>,6 4 &ZFT,6 T8@:,. %

8@F<4R,F84N *,D0"&"N 42JR,>4, H,N 4:4 4>ZN "FB,8H@& 8@F<@>"&H484 BD,*JF<"HD4&",HFb JR,$>Z<4

BD@(D"<<"<4 &F,N HD,N JD@&>,6, R,(@ >,:\2b F8"2"H\ @ <>@(4N D"2&4&"`V4NFb FHD">"N B@ BD4R4>, H@(@,
RH@, F @*>@6 FH@D@>Z, & ^H4N FHD">"N &Z(@*Z @H 4FB@:\2@&">4b 8@F<4R,F8@6 >"J84 4 H,N>484 ,V, >,
B@:JR4:4 *@:0>@6 @P,>84, " F *DJ(@6 FH@D@>Z, B@ BD4R4>, H@(@, RH@ & ^H4N FHD">"N >,*@FH"H@R>@
D"2&4H" <"H,D4":\>@-D,FJDF>"b $"2" *:b BD,B@*"&">4b >"JR>@-H,N>4R,F84N *4FP4B:4> & JR,$>ZN
2"&,*,>4bN.

% BD@<ZT:,>>@ D"2&4HZN FHD">"N @$D"2@&">4, 4 B@*(@H@&8" 8"*D@& & @$:"FH4 8@F<4R,F8@6

>"J84 4 H,N>484 &,*,HFb F F"<Z< T4D@84< BD4&:,R,>4,< ]%;. % @$V,@$D"2@&"H,:\>ZN 4 JR,$>ZN
BD@(D"<<"N B@*(@H@&84 8"*D@& &F,N JD@&>,6 ^H4N FHD"> $@:\T@, &>4<">4, J*,:b,HFb 4FB@:\2@&">4`

F,H4 "3>H,D>,H" 4 *DJ(4N 4>L@D<"P4@>>ZN H,N>@:@(46. ):b H@(@ RH@$Z D"2D"$@H"H\ F&@4 F@$FH&,>>Z,
@$V,@$D"2@&"H,:\>Z, 4 FB,P4":\>Z, BD@(D"<<Z B@*(@H@&84 8"*D@&, D"2&4&"`V4<Fb FHD">"<

>,@$N@*4<" B@<@V\, 8@H@DJ` @>4 <@(JH B@:JR4H\ B@ :4>44 <,0*J>"D@*>@(@ F@HDJ*>4R,FH&" & @$:"FH4
@$D"2@&">4b 4 B@*(@H@&84 8"*D@&.

% BD@<ZT:,>>@ D"2&4HZN 4 D"2&4&"`V4NFb FHD">"N &8:`R,>4, & >"JR>Z, *4FP4B:4>Z

T8@:\>ZN BD@(D"<< &F,N JD@&>,6 ^:,<,>H@& 8@F<4R,F8@6 >"J84 4 H,N>484 <@0,H BD4>,FH4

*&@b8J` B@:\2J: &@-B,D&ZN, ^H@ B@2&@:4:@ $Z @04&4H\ F4FH,<J @$D"2@&">4b, BD,*FH"&4& 8@>P,BP4`
&ZF@84N H,N>@:@(46 & B@BJ:bD>@6 L@D<,; 4, &@-&H@DZN, B@<@(:@ $Z F@2*">4` >"P4@>":\>@(@

B@H,>P4":" & P,:@< & @$:"FH4 >"J84 4 H,N>484. 7D@<, H@(@, &F, FHD">Z <@(JH 42&:,R\ *:b F,$b B@:\2J
42 >@&ZN H,N>@:@(46, 8@H@DZ, &@ <>@(4N F:JR"bN @$b2">Z F&@4< B@b&:,>4,< 8@F<4R,F8@6 >"J8, 4
H,N>48,.

AD,B@*"&">4, >"JR>ZN *4FP4B:4> 8"8 & D"2&4&"`V4NFb, H"8 4 & BD@<ZT:,>>@ D"2&4HZN
FHD">"N F@BDb0,>@ F @BD,*,:,>>Z<4 BD@$:,<"<4, @*>"8@ *:b D"2&4&"`V4NFb FHD"> ^H" 2"*"R" ,V,
$@:\T, @F:@0>b,HFb. ?$V"b *:b >4N BD@$:,<", F&b2">>"b F BD,B@*"&">4,< >"JR>ZN BD,*<,H@&,
2"8:`R",HFb & H@<, RH@ JR"V4,Fb >, 4<,`H &@2<@0>@FH4 >"$:`*"H\ BD,B@*"&",<Z, b&:,>4b 4:4
F@FH"&4H\ @ >4N BD,*FH"&:,>4,, RH@ >,D,*8@ 2"HDJ*>b,H JF&@,>4, @F>@&@B@:"("`V4N BD4>P4B@& 4
JFH">@&:,>4, &2"4<@F&b24 <,0*J *&J<b 4:4 >,F8@:\84<4 8@>P,BP4b<4 4 4N BD"8H4R,F84<

BD4<,>,>4,< & D,":\>@6 042>4. ]H4 HDJ*>@FH4 JFJ(J$:b`HFb >,2>">4,< F@@H&,HFH&J`V4N D"2*,:@&
<"H,<"H484 4 @HFJHFH&4,< >"&Z8@& & D"2D"$@H8, FHD"H,(46 *:b D,T,>4b H,@D,H4R,F84N 2"*"R. +FH\
H"80, b2Z8@&Z, HDJ*>@FH4, 8@H@DZ, @F@$,>>@ @FHD@ FH@bH & H,N D"2&4&"`V4NFb FHD">"N, & 8@H@DZN
>"JR>Z, *4FP4B:4>Z BD,B@*"`HFb >" >,D@*>@< b2Z8,. E@ &D,<,>,< BD@<ZT:,>>@ D"2&4HZ< FHD">"<
J*":@F\ BD,@*@:,H\ $@:\T4>FH&@ 42 ^H4N @F>@&@B@:"("`V4N BD@$:,<, 2" 4F8:`R,>4,<, &@2<@0>@,
BF4N@:@(4R,F84N, 4$@ FHJ*,>HZ FR4H"`H >"J8J HDJ*>@6 *4FP4B:4>@6. ?*>"8@ & D"2&4&"`V4NFb

FHD">"N ^H4 @F>@&@B@:"("`V4, BD@$:,<Z &F, ,V, >, BD,@*@:,>Z, 4 B@:@0,>4, JFJ(J$:b,HFb H,<, RH@
8"*DZ BD@L,FF4@>":\>@ B@*(@H@&:,>>ZN 4 @BZH>ZN B,*"(@(@& H"< @R,>\ <":@R4F:,>>Z.
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%"0>Z<4 8@<B@>,>H"<4 @$D"2@&">4b 4 B@*(@H@&84 8"*D@& & @$:"FH4 8@F<4R,F8@6 >"J84 4

H,N>484 b&:b`HFb BD@(D"<<Z 2"@R>@(@ @$JR,>4b 4 8@>FJ:\H4D@&">4b >" <,FH"N. =,@$N@*4<@

D"2&4&"H\ 4 2"8D,B:bH\ J<,>4, *@>@F4H\ >"JR>@-H,N>4R,F84, BD4>P4BZ, 4*,4, >"$:`*,>4b 4

BD"8H4R,F84, &Z&@*Z *@ F:JT"H,:,6, >, 4<,`V4N >"JR>@6 B@*(@H@&84.

%@BD@FZ @$D"2@&">4b 4 B@*(@H@&84 8"*D@& B@ &@BD@F"< 8@F<4R,F8@6 >"J84 4 H,N>484 &8:`R,>Z

& 8@<B:,8F>Z, BD@(D"<<Z8@F<4R,F84N @D(">42"P46<>@(4N BD@<ZT:,>>@ D"2&4HZN 4 D"2&4&"`V4NFb

FHD">. G"84, JR,$>Z, BD@(D"<<Z FJV,FH&J`H, & R"FH>@FH4, & ="P4@>":\>@< P,>HD, 8@F<4R,F84N
4FF:,*@&">46 KD">P44 (CNES),+&D@B,6F8@< 8@F<4R,F8@< "(,>HFH&, (+7!), 3>*46F8@6 @D(">42"P44
8@F<4R,F84N 4FF:,*@&">46 (3EC?),#D"24:\F8@< >"P4@>":\>@< 4>FH4HJH, 8@F<4R,F84N 4FF:,*@&">46
(INPE),="P4@>":\>@< JBD"&:,>44 B@ "^D@>"&H48, 4 4FF:,*@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" (=!E!),
E@,*4>,>>Z,SH"HZ !<,D484, 4 ="P4@>":\>@< "(,>HFH&, 8@F<4R,F84N D"2D"$@H@8 (=!E)!) (aB@>4b).
7"0*@, 8@F<4R,F8@, "(,>HFH&@ 4<,,H F&@4 F@$FH&,>>Z, 2"*"R4, @H:4R>Z,, 8"8 BD"&4:@, @H 2"*"R,
FH@bV4N B,D,* *DJ(4<4 FB,P4":424D@&">>Z<4 @D(">42"P4b<4 *">>@6 FHD">Z. ):b P,:,6 >"FH@bV,(@
FBD"&@R>@(@ *@8J<,>H" JR,$>Z, BD@(D"<<Z B@ 8@F<4R,F8@6 >"J8, 4 H,N>48, FD"&>4&"`HFb F

F@@H&,HFH&J`V4<4 JR,$>Z<4 <@*J:b<4 =!E!.

%%+)+=3+%%+)+=3+

1. ]LL,8H4&>"b F4FH,<" @$D"2@&">4b >,@$N@*4<" &F,< FHD">"<. % D"<8"N ^H@6 F4FH,<Z F

B@<@V\` JR,$>ZN BD@(D"<< 2"8:"*Z&"`HFb @BD,*,:,>>Z, >"&Z84 4 2>">4b. +F:4 FHD">" >"<,D,>"
^LL,8H4&>@ 4FB@:\2@&"H\ 8@F<4R,F8J` >"J8J 4 H,N>48J, J >,, *@:0>Z $ZH\ DJ8@&@*bV4, 8"*DZ,
J<,`V4, BD"&4:\>@ @P,>4&"H\ B@:4H4R,F84, 4 F@P4":\>@-^8@>@<4R,F84, B@F:,*FH&4b >"JR>@-
H,N>4R,F8@(@ BD@(D,FF", 8"*DZ JR,>ZN, FB@F@$>Z, D"2D"$"HZ&"H\ 4 "*"BH4D@&"H\ H,N>@:@(44,
4>0,>,D>Z, 8"*DZ, BD@,8H4DJ`V4, BD48:"*>Z, F4FH,<Z, H,N>484,<@>H4DJ`V4, 4 ^8FB:J"H4DJ`V4,
H"84, F4FH,<Z,4 BD,B@*"&"H,:\F84, 8"*DZ,B@*(@H@&:,>>Z, B@ >"JR>@-H,N>4R,F84< *4FP4B:4>"<. AD4
^H@< >,@$N@*4<@ 4<,H\ @BD,*,:,>>Z6 >"$@D @$V,@$D"2@&"H,:\>ZN 4 JR,$>ZN BD@(D"<< D"2:4R>ZN

JD@&>,6, B@ D"2:4R>Z< >"BD"&:,>4b< 4:4 & D"2:4R>ZN @$:"FHbN FB,P4":42"P44.

2. 1*,F\ &"0>@ BD@&@*4H\ R,H8@, D"2:4R4, <,0*J @$D"2@&">4,< 4 FB,P4":\>@6 B@*(@H@&8@6.
1"*"R4 @$D"2@&">4b 2"8:`R"`HFb & H@<, RH@$Z JR"V4,Fb B@:JR4:4 BD,*FH"&:,>4, @ BD,B@*"&",<@<
BD,*<,H,, <@(:4 FL@D<4D@&"H\ F&@, F@$FH&,>>@, <>,>4,, @BD,*,:bH\ *:b F,$b BD4@D4H,HZ, B@>4<"H\
4 @$FJ0*"H\ &@BD@FZ <,H@*@:@(44, 4FB@:\2J,<Z, BD4,<Z 4 4N BD"8H4R,F8@, 2>"R,>4,. ?$D"2@&">4,
BD42&">@ D"2&4&"H\ J<FH&,>>Z, FB@F@$>@FH4 4 T4D@HJ <ZT:,>4b 4 & ^H@< F<ZF:, L@D<4D@&"H\ J

F:JT"H,:,6 F&@, F@$FH&,>>@, @H>@T,>4, 8 >"J8,. 1"*"R4 FB,P4":\>@6 B@*(@H@&84 2"8:`R"`HFb & H@<,
RH@$Z >"JR4H\ F:JT"H,:,6 &ZB@:>bH\ @BD,*,:,>>Z, 2"*">4b B@ JFH">@&:,>>@6 <,H@*48, F B@<@V\`

@BD,*,:,>>ZN BD4,<@&; BD4 ^H@< B@>4<">4, (:J$4>>ZN BD@P,FF@& >, @$b2"H,:\>@; R"FH@ >,@$N@*4<@
:4T\ J<,>4, BD4<,>bH\ F@@H&,HFH&J`V4, BD4,<Z. 1>">4, BD,*<,H" & P,:@< <@0,H 4 >, HD,$@&"H\Fb.
EB,P4":\>"b B@*(@H@&8" @$,FB,R4&",H BD4@$D,H,>4, F:JT"H,:b<4 HD,$J,<@6 8&":4L48"P44. ]H@

*@FH4(",HFb F@R,H">4,< BD,B@*"&">4b H,@D44 4 BD"8H484.

3. 7@>8D,H>Z, HD,$@&">4b, BD,*Xb&:b,<Z, 8 @$D"2@&">4` 4 FB,P4":\>@6 B@*(@H@&8,,
@BD,*,:b`HFb 8@>8D,H>@6 FL,D@6 >"J84 4 H,N>484. ):b ^8FB:J"H"P44 FBJH>48@&ZN F4FH,<,
BD4<,>b,<ZN & @$:"FH4 F&b24 4 <,H,@D@:@(44, HD,$J`HFb 4>0,>,DZ 4 H,N>484, @$:"*"`V4, &B@:>,
8@>8D,H>Z<4 2>">4b<4; *:b ^8FB,D4<,>H":\>ZN F4FH,< & @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b

>,@$N@*4< $@:,, (4$846 B@*N@*. % FL,D, F&b24, @B4D"`V,6Fb >" 8DJB>J` BD@<ZT:,>>J`

4>LD"FHDJ8HJDJ, FBJH>48@&J` H,N>@:@(4`<@0>@ 2"*,6FH&@&"H\ :,(R,, R,< & <,H,@D@:@(44 4:4 & FL,D,
*4FH">P4@>>@(@ 2@>*4D@&">4b, 4$@ B@F:,*>4, >, D"FB@:"("`H H"84<4 8DJB>Z<4 4>LD"FHDJ8HJD"<4.
):b 8@>,R>ZN B@:\2@&"H,:,6 FBJH>48@&ZN H,N>@:@(46 2>">4, @ F"<4N FBJH>48"N >, 4<,,H >48"8@(@

2>"R,>4b, 8"8, >"BD4<,D, & @$:"FH4 F&b24, B@F8@:\8J @>4 <@(JH 4<,H\ *,:@ F @$D"$@H">>Z<4 *">>Z<4
<,H,@D@:@(4R,F84N FBJH>48@& 4:4 >,@$D"$@H">>Z<4 *">>Z<4 FBJH>48@& *4FH">P4@>>@(@

2@>*4D@&">4b. A@^H@<J & @$:"FH4 F&b24 F@@H&,HFH&J`V"b B@*(@H@&8" >,@$N@*4<" :4T\ *:b H,N

D"$@H>48@&, 8@H@DZ, >,B@FD,*FH&,>>@ 2">4<"`HFb FBJH>48"<4. % @$:"FH4 *4FH">P4@>>@(@
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2@>*4D@&">4b @$JR,>4,< B@ D"2:4R>Z< "FB,8H"< >@&@6 H,N>@:@(44 *@:0,> $ZH\ @N&"R,> @R,>\

T4D@846 8DJ( :4P.

4. ="P4@>":\>J` B@:4H48J & @$:"FH4 @$D"2@&">4b 4 FB,P4":\>@6 B@*(@H@&84 B@ &@BD@F"<

8@F<4R,F8@6 >"J84 4 H,N>484 <@0>@ $Z:@ $Z D"2D"$"HZ&"H\ & D"<8"N @$V,6 B@:4H484 & @$:"FH4

@$D"2@&">4b. ?$D"2@&">4, F:,*J,H D"FF<"HD4&"H\ 8"8 BD@42&@*4H,:\>Z, 8"B4H":@&:@0,>4b & D"2&4H4,
:`*F84N D,FJDF@&, @$,FB,R4&"`V4, D@FH 4 D"2&4H4, :4R>@FH4,BD4>@FbV4, F@P4":\>@, J*@&:,H&@D,>4,,
B@&ZT"`V4, BD@42&@*4H,:\>@FH\ 4 J:JRT"`V4, 8"R,FH&@ @$V,FH&,>>ZN JF:J(. ?$D"2@&">4, 4

FB,P4":\>"b B@*(@H@&8" b&:b`HFb >,42<,>>Z<4 F@FH"&:b`V4<4 :`$ZN 4>&,FH4P46 & >@&Z,

H,N>@:@(44 4 & D"FT4D,>4, F,H4 @$V,FH&,>>ZN JF:J(; H"84, 4>&,FH4P44 b&:b`HFb @F>@&>Z<

8"H":42"H@D@< F@P4":\>@-^8@>@<4R,F8@(@ D"2&4H4b. ?$D"2@&">4, 4 FB,P4":\>"b B@*(@H@&8"

>,@$N@*4<Z *:b F@2*">4b F"<ZN D"2:4R>ZN 8"*D@& & @$V,FH&,:

") DJ8@&@*4H,:,6 4 B:">@&48@&, & H@< R4F:, B@:4H48@& 4 FH"DT4N *@:0>@FH>ZN :4P, 8@H@DZ,
*@:0>Z 4<,H\ @$V,, BD,*FH"&:,>4, @ 8@F<4R,F8@6 >"J8, 4 H,N>48, 4 BD"8H4R,F84N 4 B@:4H4R,F84N

"FB,8H"N 4N BD4<,>,>4b;

b) :4P, 2">4<"`V4N 8@<">*>Z, *@:0>@FH4 & 4>FH4HJH"N, JRD,0*,>4bN 4 >" R"FH>ZN

BD,*BD4bH4bN, 8@H@DZ, *@:0>Z 4<,H\ *@FH"H@R>J` >"JR>@-H,N>4R,F8J` B@*(@H@&8J, F H,< RH@$Z
@FJV,FH&:bH\ DJ8@&@*FH&@ *,bH,:\>@FH\` B@ 8@>8D,H>Z< "FB,8H"< BD48:"*>@(@ BD4<,>,>4b

FBJH>48@&ZN *">>ZN 4 F@2*"&"H\ @$X,8HZ F 4FB@:\2@&">4,< 8@F<4R,F8@6 >"J84 4 H,N>484;

F) FB,P4":4FH@&, 2">4<"`V4NFb ">":42@< FBJH>48@&ZN >"$:`*,>46 >" D"2:4R>ZN JD@&>bN,
8@H@DZ, *@:0>Z 2>"H\, 8"8 @$D"$"HZ&"H\ 42@$D"0,>4b 4 P4LD@&Z, *">>Z,, >,@$N@*4<Z, *:b
8"DH4D@&">4b 4 <@>4H@D4>(" & D"2:4R>ZN @$:"FHbN *,bH,:\>@FH4 4 & D"2:4R>ZN JF:@&4bN;

d) D"$@H>48@& 4>0,>,D>@-H,N>4R,F8@(@ BD@L4:b, >"R4>"b @H 4>0,>,D@& 4 8@>R"b H,N>48"<4,
@H&,HFH&,>>ZN 2" F@@DJ0,>4,, ^8FB:J"H"P4` 4 H,8JV46 D,<@>H 4 @$F:J04&">4, @$X,8H@& 4

@$@DJ*@&">4b,8@H@DZ, F>"$0"`HFb BD"8H4R,F84<4 DJ8@&@*FH&"<4 B@ &ZB@:>,>4` H,N>4R,F84N 2"*"R;

,) >"JR>ZN D"$@H>48@&, 8@H@DZ, *@:0>Z 4FB@:\2@&"H\ & F&@,6 D"$@H, *">>Z, *DJ(4N >"J8 4
@$:"*"H\ (:J$@84<4 2>">4b<4 & @BD,*,:,>>ZN "FB,8H"N 8@F<4R,F8@6 >"J84 4 H,N>484;

f) BD,B@*"&"H,:,6, >" 8@H@DZN :@04HFb @H&,HFH&,>>@FH\ 2" @$D"2@&">4, 4 B@*(@H@&8J

FB,P4":4FH@& D"2:4R>ZN BD@L4:,6 4 8@H@DZ, @$:"*":4 $Z (:J$@84<4 >"JR>@-H,N>4R,F84<4 2>">4b<4
4 @BZH@< & BD4<,>,>44 @$JR"`V4N H,N>@:@(46 4 F@FH"&:,>44 JR,$>ZN BD@(D"<<.

5. % BD@<ZT:,>>@ D"2&4HZN FHD">"N F 4N F:@04&T,6Fb @D(">42"P4@>>@6 $"2@6 4 4>LD"FHDJ8HJD@6

B@*(@H@&8" 8"*D@& @D4,>H4D@&">" >" @BD,*,:,>>Z, FB,P4":\>@FH4, " @$D"2@&">4, - >" *":\>,6T,,
D"2&4H4,, J:JRT,>4, 4:4 HD">FL@D<"P4` FJV,FH&J`V,6 4>LD"FHDJ8HJDZ. ;>@(4, D"2&4&"`V4,Fb
FHD">Z &F, ,V, >"N@*bHFb >" H"8@< ^H"B, 4>FH4HJP4@>":\>@(@ D"2&4H4b, 8@(*" >,@$N@*4<@ (@H@&4H\
@H>@F4H,:\>@ $@:\T@, R4F:@ FB,P4":4FH@& >" D"2:4R>ZN JD@&>bN 4 D"2:4R>ZN 8"H,(@D46 4 2" 8@D@H846

B,D4@* &D,<,>4 @$JR"H\ 4N H,< 4:4 4>Z< FB,P4":\>@FHb<. #@:,, H@(@, & ^H4N FHD">"N @$D"2@&">4,
>,@$N@*4<@ *:b F@2*">4b 4:4 D,L@D<4D@&">4b BD@L,FF4@>":\>ZN 4>LD"FHDJ8HJD. ;,0*J D,(4@>"<4
4 FHD">"<4 FJV,FH&J`H 2>"R4H,:\>Z, D"FN@0*,>4b & F@P4":\>@-^8@>@<4R,F8@< 4 4>FH4HJP4@>":\>@<
D"2&4H44. ?$ ^H@< <@0>@ FJ*4H\ B@ H@<J, F8@:\8@ FB,P4":4FH@& D"2:4R>ZN 8"H,(@D46 >,@$N@*4<@
B@*(@H@&4H\, " H"80, >" 8"8@< JD@&>, *@:0>Z &,FH4F\ @$D"2@&">4, 4 FB,P4":\>"b B@*(@H@&8". ?$
^H@< <@0>@ H"80, FJ*4H\ B@ FH,B,>4 2"&4F4<@FH4 @H @$JR,>4b & @$V,@$D"2@&"H,:\>ZN 4 FB,P4":\>ZN

JR,$>ZN 2"&,*,>4bN 2" (D">4P,6.

6. % 1997(@*J >"R":@F\ @FJV,FH&:,>4, *,FbH4:,H>,6 BD@(D"<<Z 4FF:,*@&">46 ;"DF" F B@<@V\`
"&H@<"H4R,F8@(@ JFHD@6FH&" "Pathfinder". E@H>4 <4::4@>@& :`*,6 &@ &F,< <4D, F:,*4:4 2"

<">4BJ:bP4b<4 ^H@(@ JFHD@6FH&" >" B@&,DN>@FH4 ;"DF". #:"(@*"Db @H&"0>Z< *,6FH&4b< ^84B"0"
8@F<4R,F8@6 FH">P44 ";4D" & @H8DZH@< 8@F<@F, ^H" 8@F<4R,F8"b FH">P4b-*@:(@04H,:\ &>@&\ @$D,:"
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D"$@H@FB@F@$>@FH\ 8@F<4R,F8@6 :"$@D"H@D44. %B,D&Z, &ZN@* & 8@F<@F $Z: F@&,DT,> bB@>F84<

"FHD@>"&H@< F $@DH" ;GG7 "7@:J<$4b". % 1998(@*J B:">4DJ,HFb 2"BJF8 <@V>@6 D"8,HZ "!D4">-5",
8@H@DJ` BD,*B@:"(",HFb 4FB@:\2@&"H\ & 8@<<,DR,F84N P,:bN; $:"(@*"Db FBJH>48"< F&b24 FH":"

&@2<@0>@6 <(>@&,>>"b F&b2\ F@ &F,<4 J(@:8"<4 B:">,HZ. ]H4 >,F8@:\8@ BD4<,D@& *@FH40,>46

8@F<4R,F84N "(,>HFH& Db*" FHD"> F&4*,H,:\FH&J`H @$ J>48":\>@FH4 H@6 <4FF44, 8@H@D"b &@:>J,H &F,
R,:@&,R,FH&@ 4 &*@N>@&:b,H ,(@ >" >@&Z, B@4F84. 3<,>>@ & N@*, ^H@6 <4FF44, :`*4, 8@H@DZ, 2">bHZ
,, &ZB@:>,>4,<, :"$@D"H@D44, >"JR>@-4FF:,*@&"H,:\F84, P,>HDZ 4 8@F<@*D@<Z, (*, &,*,HFb ^H" D"$@H",
&>@FbH @F@$Z6 4 2>"R4H,:\>Z6 &8:"* & D"2&4H4, @$D"2@&">4b.

I. ?#C!1?%!=3+?#C!1?%!=3+ 33 A?)'?G?%7!A?)'?G?%7! 7!)C?%7!)C?% %% ?#9!EG3?#9!EG3

7?E;3Q+E7?57?E;3Q+E7?5 =!I73=!I73 33 G+M=373G+M=373

7. ):b 8@F<4R,F84N *,D0"& @$D"2@&">4, 4 B@*(@H@&8" FB,P4":4FH@& & @$:"FH4 8@F<4R,F8@6 >"J84

4 H,N>484 BD,*FH"&:b,H F@$@6 *@:(@FD@R>Z6 BD@P,FF @$JR,>4b 4 L@D<4D@&">4b 8"*D@& $J*JV4N

JR,>ZN 4 4>0,>,D@&, BD4R,< BD,B@*"&">4, 8@F<@>"&H484 BD,*JF<@HD,>@ & JR,$>ZN BD@(D"<<"N @H
>"R":\>@6 T8@:Z 4 *@ J>4&,DF4H,HF8@(@ JD@&>b. =" &F,N ^H"B"N @$JR,>4b 4FB@:\2J`HFb

&ZF@8@8"R,FH&,>>Z, "J*4@&42J":\>Z, FD,*FH&" (F:"6*Z, &4*,@8"FF,HZ, 8@<B"8H-*4F84 4 H.*.).
"A@2>"&"H,:\>Z, <,D@BD4bH4b" *:b JR"V4NFb, >"BD4<,D, B@F,V,>4, B:">,H"D4,&, >"JR>ZN &ZFH"&@8
4 8@>L,D,>P46, FB@F@$FH&J`H BD@$J0*,>4` J >4N 4>H,D,F" 8 B,D,*@&Z< H,N>@:@(4b< & P,:@< 4 8
8@F<4R,F8@6 >"J8, 4 H,N>48, & R"FH>@FH4. % >"FH@bV,, &D,<b <>@(4, JR,$>Z, 2"&,*,>4b 8@F<4R,F84N
FHD"> J*,:b`H @F@$@, &>4<">4, <,0*4FP4B:4>"D>@<J B@*N@*J 8 @$D"2@&">4` & @$:"FH4 >"J84 4

H,N>484 4 & F@P4":\>@-^8@>@<4R,F8@6 FL,D,, 8@H@DZ6 2"8:"*Z&",H >"*,0>J` @F>@&J *:b @$D"2@&">4b
>" &F,N JD@&>bN, @H T8@:\>@(@ *@ J>4&,DF4H,HF8@(@.

8. % D"2&4&"`V4NFb FHD">"N @$D"2@&">4, 4 B@*(@H@&8" 8"*D@& & @$:"FH4 8@F<4R,F8@6 >"J84 4

H,N>484, H"<, (*, @>4 &,*JHFb, R"FH@ @(D">4R,>Z FL,D@6 @N&"H". ?$JR,>4, >"BD"&:,>@ & @F>@&>@< >"
F>bH4, B@8D@&" H"4>FH&,>>@FH4 4 <4L4R,F8@(@ @D,@:", @8JHZ&"`V4N >@&Z, H,N>@:@(44 & ^H@6 FL,D,,
" H"80, >" BD4&4H4, >"&Z8@& 4N BD"8H4R,F8@(@ BD4<,>,>4b. ?*>4 D"2&4&"`V4,Fb FHD">Z, >"BD4<,D
#D"24:4b, 74H"6 4 3>*4b, @H>@FbHFb 8 R4F:J 8@F<4R,F84N *,D0"&, 8@H@DZ, *@$4:4F\ 2>"R4H,:\>ZN
JFB,N@& & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 4 >" @F>@&, ^H4N *@FH40,>46 D,&@:`P4@>424D@&":4

F&@4 JR,$>Z, BD@(D"<<Z. )DJ(4, D"2&4&"`V4,Fb FHD">Z "8H4&>@ JR"FH&J`H & D"2&4H44 8@F<4R,F8@6
>"J84 4 H,N>484, &>@FbH &8:"* & ^8FB,D4<,>H":\>J` D"2D"$@H8J B@:,2>@6 >"(DJ284 4 8@F<4R,F8@6
H,N>484, BD@&@*bH F@@H&,HFH&J`V4, >"2,<>Z, >"$:`*,>4b 4 2">4<"`HFb ">":42@< 4 @$D"$@H8@6
FBJH>48@&ZN *">>ZN.

9. =@&Z, H,N>@:@(44 BDb<@ 4:4 8@F&,>>@ BD4<,>b`HFb & BD4$@D"N 4 <,N">42<"N, D"$@H"`V4N >"
F@:>,R>@6 ^>,D(44, & HD">FB@DH>ZN 4 H,:,L@>>ZN F,HbN, F4FH,<"N @$D"2@&">4b & F,:\F8@6 <,FH>@FH4
4 2*D"&@@ND">,>4b, " H"80, & >@&ZN FB@F@$"N B,D,D"$@H84 BD@*J8H@& 4 @8"2">4b JF:J(. ?$D"2@&">4,
4 B@*(@H@&8" 8"*D@& & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 B@2&@:bH <>@(4< D"2&4&"`V4<Fb FHD">"<

@$>@&4H\ BD@P,FF F&@,(@ D"2&4H4b 4 BD4*"H\ ,<J $@:\T46 *4>"<42<. % BD@P,FF, D"2&4H4b 4

^8@>@<4R,F8@(@ D@FH" D"2&4&"`V4,Fb FHD">Z <@(JH &@FB@:\2@&"H\Fb &Z(@*"<4, B@:JR",<Z<4 @H
BD4<,>,>4b >@&ZN 8@F<4R,F84N H,N>@:@(46.

II. IQ+#=Y+IQ+#=Y+ AC?'C!;;YAC?'C!;;Y %% ?#9!EG3?#9!EG3 7?E;3Q+E7?57?E;3Q+E7?5 =!I73=!I73

33 G+M=373G+M=373

10. =" 8"0*@< ^H"B, 4FH@D44 D"2&4H4b R,:@&,R,FH&" JR,>Z, 4 4>0,>,DZ @$:"*"`H @BD,*,:,>>Z<4

2>">4b<4, >"&Z8"<4 4 @BZH@< 4 4FB@:\2J`H >"$@D 4>FHDJ<,>H@&, 8@H@DZ, F@2*"`HFb >" BD@Hb0,>44
8"8@(@-H@ &D,<,>4. 1" B@F:,*>4, F@D@8 :,H >"8@B4:Fb $@:\T@6 @$X,< 2>">46 4 >"JR>@6 :4H,D"HJDZ
B@ &@BD@F"< 8@F<4R,F8@6 >"J84 4 H,N>484. ):b B,D,*"R4 ^H4N 2>">46 4 4>L@D<"P44 JR"V4<Fb &
D"<8"N F4FH,<Z @$D"2@&">4b 4 B@*(@H@&84 8"*D@& D"2:4R>ZN FHD"> HD,$J,HFb R,H8"b BD@(D"<<"

@$JR,>4b >" &F,N JD@&>bN. AD4 ^H@<, @*>"8@, F:,*J,H 4<,H\ & &4*J, RH@ JF:@&4b BD,B@*"&">4b
BD,*<,H@& D"2:4R>ZN JD@&>,6 (>"R":\>Z6, FD,*>46 4 &ZFT46) & D"2>ZN FHD">"N, " H"80, & D"2>ZN
JR,$>ZN 2"&,*,>4bN @*>@6 4 H@6 0, FHD">Z *":,8@ >, @*4>"8@&Z. ]H4 JF:@&4b 4 @BD,*,:b`H H,
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@H:4R4b, 8@H@DZ, FJV,FH&J`H & JR,$>ZN BD@(D"<<"N & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 F H@R84
2D,>4b 4N F@*,D0">4b 4 BD,B@*"&">4b.

11. ?$D"2@&">4, 4 B@*(@H@&8" 8"*D@& >" HD,H\,< JD@&>,, @F@$,>>@ B@F:,J>4&,DF4H,HF8@,

@$D"2@&">4,, R"FH@ @D4,>H4D@&">Z >" @2>"8@<:,>4, F >@&Z<4 *@FH40,>4b<4 & @$:"FH4 8@F<4R,F8@6
>"J84 4 H,N>484 4 4FB@:\2@&">4, >@&ZN H,N>@:@(46, " H"80, >" BD4@$D,H,>4,, @$D"$@H8J,
4>H,DBD,H"P4` 4 JBD"&:,>4, *">>Z<4. 7D@<, H@(@, B@*(@H@&8" 8"*D@& >" J>4&,DF4H,HF8@< JD@&>,
HD,$J,H @H FHJ*,>H@& BD4<,>,>4b B@:JR,>>ZN 2>">46 & N@*, @FJV,FH&:,>4b >"JR>@-4FF:,*@&"H,:\F84N
BD@,8H@&. =" ^H@< JD@&>, J FHJ*,>H@&, 8"8 ^H@ R"FH@ F:JR",HFb, 4>H,::,8HJ":\>Z, &@2<@0>@FH4 4
JD@&,>\ B@*(@H@&84, >,@$N@*4<Z, *:b 42JR,>4b 8@F<4R,F8@6 >"J84 4 H,N>484, D"2>Z,. A@^H@<J

>,@$N@*4<@ F*,:"H\ H"8, RH@$Z <@0>@ $Z:@ &@FB@:>4H\ BD@$,:Z & $"2@&ZN 2>">4bN 4 @$,FB,R4H\ H,<
F"<Z< JFB,T>@, @F&@,>4, 8JDF". ):b &Zb&:,>4b F@@H&,HFH&J`V4N BD@$,:@& <@0>@ &@FB@:\2@&"H\Fb
BD@&,D@R>Z<4 H,FH"<4 4 @$2@D>Z<4 :,8P4b<4. ?04*",HFb, RH@ &F, FHJ*,>HZ *@:0>Z @$:"*"H\

@BD,*,:,>>Z<4 B@2>"&"H,:\>Z<4 4 b2Z8@&Z<4 FB@F@$>@FHb<4, J<,H\ <ZF:4H\ 4 4<,H\ @$V,,

BD,*FH"&:,>4, @$ 42JR",<@< BD,*<,H,. % BD@(D"<<"N B@ 8@F<4R,F8@6 >"J8, 4 H,N>48, &F,(*" ,FH\
D"2DZ& <,0*J B,D&@>"R":\>Z<4 4*,b<4, 8@H@DZ<4 DJ8@&@*FH&J`HFb BD4 D"2D"$@H8, JR,$>@6

BD@(D"<<Z, 4 4N D,":\>Z< &@B:@V,>4,< & 042>\. EH,B,>\ H"8@(@ @HFH"&">4b & D"2>ZN FHD">"N

>,@*4>"8@&" 4 2"&4F4H @H *@FHJB>@FH4 JR,$>ZN <"H,D4":@&, >,@$N@*4<ZN *:b BD,H&@D,>4b ^H4N 4*,6
& 042>\.

12. IR,$>Z, BD@(D"<<Z *:b F4FH,<Z @$D"2@&">4b 4 B@*(@H@&84 8"*D@& B@ &@BD@F"< 8@F<4R,F8@6

>"J84 4 H,N>484 >" B@F:,J>4&,DF4H,HF8@< JD@&>,, 8"8 BD"&4:@, D"2D"$"HZ&"`HFb B@ R,HZD,< @F>@&>Z<
*4FP4B:4>"<*. =40, BD,*:"(",HFb 4N 8D"H8@, @B4F">4,.

!!. )4FH">P4@>>@,)4FH">P4@>>@, 2@>*4D@&">4,2@>*4D@&">4, 44 (,@(D"L4R,F84,(,@(D"L4R,F84, 4>L@D<"P4@>>Z,4>L@D<"P4@>>Z, F4FH,<ZF4FH,<Z

13. %"0>,6T4< 8@<B@>,>H@< @$JR,>4b & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 b&:b,HFb BD@(D"<<"

BD48:"*>@(@ 4FB@:\2@&">4b *4FH">P4@>>@(@ 2@>*4D@&">4b. % BD@(D"<<, BD@&@*4HFb <ZF:\ @ H@<, RH@
*">>Z, *4FH">P4@>>@(@ 2@>*4D@&">4b 1,<:4 4*,":\>@ B@*N@*bH *:b <>@(4N 4FF:,*@&">46,
BD,*JF<"HD4&"`V4N BD@&,*,>4, F4>@BH4R,F84N 4:4 B,D4@*4R,F84N >"$:`*,>46, >"BD4<,D *:b

4>&,>H"D42"P44, >"$:`*,>46 4 <@>4H@D4>(" & F,:\F8@< N@2b6FH&,, :,F>@< *,:,, JBD"&:,>44
B"FH$4V>Z<4 D,FJDF"<4, (,@:@(44, &@*@B@:\2@&">44 4 ^8@:@(44 (@D@*@&. % D"<8"N *4FH">P4@>>@(@
2@>*4D@&">4b >"$:`*,>4b BD@&@*bHFb >, H@:\8@ & *4"B"2@>, &4*4<@(@ F&,H", >@ 4 & Db*, *DJ(4N
@$:"FH,6 ^:,8HD@<"(>4H>@(@ FB,8HD", >"BD4<,D, 4>LD"8D"F>@6, H,B:@&@6 4 <48D@&@:>@&@6. ):b

@$D"$@H84 4 ">":42" H"84N D"2:4R>ZN *">>ZN HD,$J,HFb F&@b <,H@*48". 1>"R4H,:\>"b R"FH\ *">>ZN
4<,,H P4LD@&J` L@D<J, B@^H@<J *:b B@&ZT,>4b 8"R,FH&" 42@$D"0,>46 4:4 B@:JR,>4b >,@$N@*4<@6
4>L@D<"P44 <@0,H 4FB@:\2@&"H\Fb <,H@*48" ">":42" P4LD@&ZN 42@$D"0,>46 4 *">>ZN.

14. G"8"b BD@(D"<<" &8:`R",H & F,$b @2>"8@<:,>4, F H,N>@:@(4,6 B@:JR,>4b 42@$D"0,>46,
@$D"$@H84 P4LD@&ZN 42@$D"0,>46, (,@(D"L4R,F84<4 4>L@D<"P4@>>Z<4 F4FH,<"<4 ('3E), F$@D@< 4
4FB@:\2@&">4,< *">>ZN >" 1,<:,, 4>H,DBD,H"P4,6 42@$D"0,>46 4 B:">4D@&">4,< 4 JBD"&:,>4,<
BD@,8H"<4. AD@(D"<<" BD,*JF<"HD4&",H H"80, 2"8D,B:,>4, <"H,D4":" >" BD"8H48, 4 *",H JR"FH>48"<
&@2<@0>@FH\ BD4@$D,FH4 @$T4D>Z, 2>">4b & @$:"FH4 4FB@:\2@&">4b BD@(D"<<>@(@ @$,FB,R,>4b *:b

@$D"$@H84 42@$D"0,>46 4 '3E. 7"8 BD"&4:@, B,D&"b R"FH\ BD@(D"<<Z BD,*JF<"HD4&",H T4D@8@,
@2>"8@<:,>4, JR"FH>48@& F D"2:4R>@6 <,H@*48@6, 4FB@:\2J,<@6 "BB"D"HJD@6 4 &4*"<4 *">>ZN.
AD,*JF<"HD4&",HFb H"80, &F,FH@D@>>,, @2>"8@<:,>4, F @F>@&@B@:"("`V4<4 L424R,F84<4

BD4>P4B"<4. %H@D"b R"FH\ BD@(D"<<Z B@2&@:b,H JR"FH>48"< @2>"8@<4H\Fb F D"2:4R>Z<4 &4*"<4

BD48:"*>@(@ 4FB@:\2@&">4b *4FH">P4@>>@(@ 2@>*4D@&">4b 4 FB,P4":424D@&"H\Fb B@ H@<J 4:4 4>@<J

8@>8D,H>@<J >"BD"&:,>4` F JR,H@< 4N @BZH" 4:4 B@HD,$>@FH,6.

%%. EBJH>48@&"bEBJH>48@&"b F&b2\F&b2\ 44 4>L@D<"P4@>>"b4>L@D<"P4@>>"b H,N>@:@(4bH,N>@:@(4b

*A@*D@$>,, F<. Centres for Space Science and Technology Education: Education Curricula A/AC.105/649).
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15. AD@(D"<<" FBJH>48@&@6 F&b24 4 4>L@D<"P4@>>@6 H,N>@:@(44 BD,*>"2>"R,>" *:b B@&ZT,>4b

8&":4L48"P44 BD,B@*"&"H,:,6 &ZFT4N JR,$>ZN 2"&,*,>46, 4FF:,*@&"H,:,6, FB,P4":4FH@& & @$:"FH4
H,:,8@<<J>48"P46, BD"&4H,:\FH&,>>ZN R4>@&>48@& 4 *DJ(4N :4P & @$:"FH4 FBJH>48@&@6 F&b24 4 ,,
BD48:"*>@(@ BD4<,>,>4b & D"*4@- 4 H,:,&,V">44, H,:,8@<<J>48"P4bN, 2*D"&@@ND">,>44, @$D"2@&">44,
$@D\$, F@ FH4N46>Z<4 $,*FH&4b<4 4 F<b(R,>44 4N B@F:,*FH&46, @BD,*,:,>44 <,FH@B@:@0,>4b, " H"80,
BD@&,*,>44 B@4F8@&@-FB"F"H,:\>ZN @B,D"P46. AD@(D"<<" BD,*JF<"HD4&",H @8"2">4, B@<@V4 &

B@*(@H@&8, BD@,8H@& FBJH>48@&@6 F&b24, D"2D"$@H8, B@:4H484, F@2*">44 F4FH,< F&b24 4 &>,*D,>44
*@FH40,>46 & @$:"FH4 H,N>@:@(44 F&b24 & B@&F,*>,&>J` 042>\. %"0>@6 F@FH"&>@6 R"FH\` BD@(D"<<Z
b&:b,HFb $@:,, T4D@8@, @2>"8@<:,>4, @$V,FH&,>>@FH4 F BD,4<JV,FH&"<4 4FB@:\2@&">4b H,N>@:@(46

FBJH>48@&@6 F&b24 & P,:bN J:JRT,>4b 8"R,FH&" 042>4.

EE. 3FB@:\2@&">4,3FB@:\2@&">4, <,H,@D@:@(4R,F84N<,H,@D@:@(4R,F84N FBJH>48@&FBJH>48@&

44 (:@$":\>@,(:@$":\>@, 42<,>,>4,42<,>,>4, 8:4<"H"8:4<"H"

16. % BD@(D"<<, BD48:"*>@(@ 4FB@:\2@&">4b <,H,@D@:@(4R,F84N FBJH>48@& B@*R,D84&",HFb BD,0*,

&F,(@ H@H L"8H, RH@, N@Hb <,H,@FBJH>484 4FB@:\2J`HFb J0, F&ZT, HD,N *,FbH4:,H46, $ó:\T"b R"FH\
<,0*J>"D@*>@6 >"JR>@6, BD@L,FF4@>":\>@6 4 BD,B@*"&"H,:\F8@6 @$V,FH&,>>@FH4 &F, ,V, >,

B@*@2D,&",H, RH@ D,2J:\H"HZ >"$:`*,>46 ^H4N FBJH>48@& >"N@*bHFb & F&@$@*>@< *@FHJB, 4 RH@ 4N
<@0>@ 4FB@:\2@&"H\ >,B@FD,*FH&,>>@ 4:4 &<,FH, F *DJ(@6 4>L@D<"P4,6 & 4>H,D,F"N T4D@84N F:@,&

>"F,:,>4b H@6 4:4 4>@6 FHD">Z. 7D@<, H@(@, D,2J:\H"HZ H"84N >"$:`*,>46 <@0>@ >"BD"&4H\ >"
D,T,>4, 8@>8D,H>ZN BD@$:,<, &:4b`V4N >" 042>\ >"F,:,>4b D"2:4R>ZN FHD">, @F@$,>>@ ,F:4 D,R\
4*,H @ FB"F,>44 042>4, 4<JV,FH&" 4:4 @H&,HFH&,>>@< 4 D"P4@>":\>@< BD4D@*@B@:\2@&">44.

17. ;,H,@D@:@(4R,F84, FBJH>484 4FB@:\2J`HFb B@RH4 B@FH@b>>@ F F"<@(@ >"R":" 8@F<4R,F8@6 ^DZ.
;@0>@ F J&,D,>>@FH\` F8"2"H\, RH@ 4N BD4FJHFH&4, & 8@F<@F, B@HD,$J,HFb ,V, >, @*>@ *,FbH4:,H4,,
H"8 8"8 @$V,FH&@ & P,:@< BD4*",H $@:\T@, 2>"R,>4, >"$:`*,>4` 4 BD@(>@24D@&">4` BD4D@*>ZN

b&:,>46. % D"2:4R>ZN FHD">"N 2"BJF84 8@F<4R,F84N :,H"H,:\>ZN "BB"D"H@& BD@&@*4:4F\ FB,P4":\>@
*:b H@(@, RH@$Z J*@&:,H&@DbH\ B@HD,$>@FH4 (@FJ*"DFH&,>>ZN <,H,@F:J0$, (@H@&4&T4N BD@(>@2Z B@(@*Z
& (D"0*">F84N 4 &@,>>ZN P,:bN. ?*>"8@ & $@:\T4>FH&, FHD">, & 8@H@DZN @FJV,FH&:b`HFb 2"BJF84
B@(@*>ZN FBJH>48@&, ^H4 FBJH>484 BD@,8H4DJ`HFb H"84< @$D"2@<, RH@ :`$@6 B@:\2@&"H,:\ >" 1,<:,,
(*, $Z @> >4 >"N@*4:Fb, >@ H@:\8@ & BD,*,:"N D"*4@BD4,<" ^H4<4 FBJH>48"<4, <@0,H B@:JR"H\
FBJH>48@&Z, *">>Z, $,FB:"H>@ 4 4FB@:\2@&"H\ 4N & :`$ZN P,:bN. G"8, FR4HZ&",<Z, BDb<@ F@
FBJH>48@& & D,04<, D,":\>@(@ &D,<,>4 *">>Z, 4FB@:\2J`HFb & @$V,@$D"2@&"H,:\>ZN 4 JR,$>ZN P,:bN

& T8@:"N. EBJH>48@&Z, >"$:`*,>4b <@0>@ 4FB@:\2@&"H\ H"80, *:b @$>"DJ0,>4b :,F>ZN B@0"D@&,
*:b @$,FB,R,>4b &@2*JT>ZN, <@DF84N 4 >"2,<>ZN B,D,&@2@8, & 4>H,D,F"N F,:\F8@(@ N@2b6FH&" 4:4
DZ$@:@&FH&", :4$@ *:b *DJ(4N F"<ZN D"2>@@$D"2>ZN P,:,6 >,<,H,@D@:@(4R,F8@(@ N"D"8H,D".

18. 7"8 42&,FH>@, F 4>4P4"H4&@6 BD,*@FH"&:,>4b (:@$":\>@(@ *@FHJB" 8 *">>Z<<,H,@D@:@(4R,F84N
FBJH>48@& &ZFHJB4:" %F,<4D>"b <,H,@D@:@(4R,F8"b @D(">42"P4b (%;?), 8@H@D"b FR4H":"

>,@$N@*4<Z< 2>"R4H,:\>@ D"FT4D4H\ 8DJ( :4P, @D(">42"P46 4 FHD">, @F@$,>>@ D"2&4&"`V4NFb,
0,:"`V4N BD4<,>bH\ >" BD"8H48, 2>">4b & @$:"FH4 8@F<4R,F84N >"J8 4 H,N>@:@(46, B@:JR,>>Z, &
D,2J:\H"H, F&@$@*>@(@ *@FHJB" 8 *">>Z< >"$:`*,>46 <,H,@FBJH>48@&. E ^H@6 P,:\` & D"2:4R>ZN

FHD">"N F@2*"`HFb (DJBBZ H,N>4R,F84N FB,P4":4FH@&-">":4H48@& *:b D"2D"$@H84 4 @FJV,FH&:,>4b
D"2:4R>ZN >"P4@>":\>ZN BD@(D"<<, & D"<8"N 8@H@DZN >" @F>@&, 4FB@:\2J,<ZN H,N>@:@(46

@$,FB,R4&",HFb D,":42"P4b >"JR>ZN, ^8@>@<4R,F84N, @$D"2@&"H,:\>ZN 4 (J<">4H"D>ZN BD@(D"<< &
P,:bN B@&ZT,>4b 8"R,FH&" 042>4 2>"R4H,:\>@6 R"FH4 >"F,:,>4b.

D. KJ>*"<,>H":\>"bKJ>*"<,>H":\>"b 8@F<4R,F8"b8@F<4R,F8"b >"J8">"J8" 44 >"J8">"J8" @$@$ "H<@FL,D,"H<@FL,D,

19. % F&b24 F $ZFHDZ< JNJ*T,>4,< F@FH@b>4b @8DJ0"`V,6 FD,*Z B,D,* &F,<4 FHD">"<4 <4D" &FH",H

&"0>,6T"b 2"*"R" (:J$0, BD@>48>JH\ & *4>"<48J BD@4FN@*bV4N & "H<@FL,D, BD@P,FF@&, & H@< R4F:,
42JR4H\ &2"4<@*,6FH&4, "H<@FL,DZ F 2,<>@6 <"FF@6 4 ;4D@&Z< @8,">@<. IR4HZ&"b F,D\,2>@FH\

F:@04&T,(@Fb B@:@0,>4b, 7@>L,D,>P4b ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ @8DJ0"`V,6 FD,*,
4 D"2&4H4`, F@FH@b&T"bFb & C4@-*,-/">,6D@, #D"24:4b, 3-144`>b 1992(@*", BD,*:@04:" BD@&,FH4 &
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D"<8"N F&@,6 A@&,FH84 *>b >" XXI &,8 Db* BD4D@*@@ND">>ZN <,D@BD4bH46. C"2&4&"`V4,Fb FHD">Z
D"FB@:"("`H @(D">4R,>>Z<4 &@2<@0>@FHb<4 *:b BD@&,*,>4b >"JR>ZN 4FF:,*@&">46 4 @BZH>@-
8@>FHDJ8H@DF84N D"2D"$@H@8 & @$:"FH4 LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84 4 >"J84 @$ "H<@FL,D,.
A@^H@<J & D"<8"N BD@(D"<<Z @BD,*,:b`HFb @F>@&>Z, ^:,<,>HZ & ^H@6 @$:"FH4 *:b &8:`R,>4b &

BD@(D"<<Z B@F:,J>4&,DF4H,HF8@(@ @$JR,>4b ^H4N FHD">.

20. +V, >" @*>@< JD@&>, D"2&4H4, 8@F<4R,F8@6 H,N>484 BD@4FN@*4:@ (4(">HF84<4 T"("<4 4

@8"2":@ &:4b>4, >" F"<Z, D"2:4R>Z, FL,DZ, @F@$,>>@ >" H, 42 >4N, 8@H@DZ, 8"F"`HFb BD4D@*>ZN
D,FJDF@& 4 @8DJ0"`V,6 FD,*Z,<,H,@D@:@(44 4 F&b24. A@F8@:\8J 8@F<4R,F84, :,H"H,:\>Z, "BB"D"HZ,
D"$@H"b & 8@F<@F,, B@:JR"`H 4 B,D,*"`H ^:,8HD@<"(>4H>Z, F4(>":Z, BD@N@*bV4, R,D,2 8@F<4R,F8@,
BD@FHD">FH&@ 4 "H<@FL,DJ, D"2&4H4` 8@F<4R,F8@6 H,N>484 4 F@@H&,HFH&,>>@ D"2:4R>Z< &4*"< ,,

BD48:"*>@(@ BD4<,>,>4b & 2>"R4H,:\>@6 FH,B,>4 <@0,H F@*,6FH&@&"H\ $@:,, (:J$@8@, B@>4<">4,

LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J84 4 >"J84 @$ "H<@FL,D,*.

++. )&")&" BD4<,D"BD4<,D"

21. A@ &F,< R,HZD,< *4FP4B:4>"< (F<. D"2*,:Z A-D &ZT,) @F@$@, &>4<">4, *@:0>@ J*,:bH\Fb
F4FH,<"< ]%; *:b @$D"$@H84 42@$D"0,>46 4 ">":42" *">>ZN. % *@8J<,>H,, B@*(@H@&:,>>@<
IBD"&:,>4,< B@ &@BD@F"< 8@F<4R,F8@(@ BD@FHD">FH&" E,8D,H"D4"H" 4 @2"(:"&:,>>@< "Centres for space
science and technology education - education curricula" (A/AC.105/649),F@*,D0"HFb H,<Z, F&,*,>>Z, &
F@@H&,HFH&J`V4, <@*J:4. ]H@H *@8J<,>H $Z: B@*(@H@&:,> FB,P4":\>@ *:b D,(4@>":\>ZN JR,$>ZN

P,>HD@& 8@F<4R,F8@6 >"J84 4 H,N>484 (F&b2">>ZN F ?D(">42"P4,6 ?$X,*4>,>>ZN ="P46); @*>"8@ ,(@
JR,$>J` BD@(D"<<J <@0>@ 4FB@:\2@&"H\ & 8"R,FH&, H4B@&@6 *:b D"2D"$@H84 :`$@6 BD@(D"<<Z *:b

&ZFT,(@ JR,$>@(@ 2"&,*,>4b & :`$@6 FHD">, B@ D"2:4R>Z< *4FP4B:4>"<. ]HJ BD@(D"<<J <@0>@

J:JRT4H\ 2" FR,H &8:`R,>4b H"8@(@ >@&@(@ BD,*<,H", 8"8 <48D@FBJH>48@&"b H,N>@:@(4b.

22. ?BZH _0>@6 !LD4841 B@8"2Z&",H, RH@ *:b D"2D"$@H84 & F4FH,<, &ZFT,(@ @$D"2@&">4b

BD@(D"<< B@ 42JR,>4` &ZF@84N H,N>@:@(46, F&b2">>ZN F 8@F<@F@<,<@0>@ &@FB@:\2@&"H\Fb F@R,H">4,<
HD"*4P4@>>ZN 8JDF@& F4FH,<@H,N>484 4 JBD"&:,>4b BD@,8H"<4 4 H,N>@:@(4b<4. %8:`R,>4, 8JDF@&
<48D@FBJH>48@&@6 H,N>@:@(44 4, &@2<@0>@, >">@FBJH>48@&@6 H,N>@:@(44 & JR,$>Z, BD@(D"<<Z B@
8@F<4R,F8@6 >"J8, 4 H,N>48, B@ J8"2">>Z< &ZT, R,HZD,< *4FP4B:4>"< (A-D) B@*H@:8>,H FHJ*,>H@&,
4<,`V4N F8:@>>@FH\ 8 8@>FHDJ4D@&">4`, 8 JR"FH4` & D"2D"$@H8, 8@F<4R,F8@6 H,N>484. % ^B@NJ

"2"F,8D,R4&">4b" BD4$@D@& H"8"b BD@(D"<<" $J*,H FB@F@$FH&@&"H\ *,<4FH4L48"P44 @BD,*,:,>>ZN
"FB,8H@& D"$@HZ "BB"D"HJDZ, 4FB@:\2J,<@6 *:b F$@D" 4 ">":42" *">>ZN, B@:JR",<ZN F 8@F<4R,F84N
B:"HL@D<.

III. 7?E;3Q+E7!a7?E;3Q+E7!a =!I7!=!I7! 33 G+M=37!G+M=37! 33 S3C?7!aS3C?7!a ?#U+EG%+==?EG[?#U+EG%+==?EG[

23. % *@8:"*, 9@>*@>F8@(@ 8@D@:,&F8@(@ @$V,FH&"2 $Z:" B@*R,D8>JH" &"0>@FH\ @2>"8@<:,>4b

T4D@8@6 @$V,FH&,>>@FH4 F >"JR>@-H,N>4R,F84<4 8@>P,BP4b<4 4 4*,b<4. 7@<4H,H @H<,H4:, RH@
"$@:,, (:J$@8@, B@>4<">4, @$V,FH&,>>@FH\` BD@$:,< >"J84 <@(:@ $Z FZ(D"H\ &"0>J` D@:\ &

BD@*&40,>44 BD@P,FF" >"P4@>":\>@(@ BD@P&,H">4b, D"FT4D,>44 JR"FH4b @$V,FH&,>>@FH4 4 @H*,:\>ZN
:4P & <,N">42<, BD4>bH4b D,T,>46, " H"80, & @$@("V,>44 &>JHD,>>,(@ <4D" R,:@&,8". ):b D,T,>4b
^H4N &"0>ZN *:b FHD">Z *@:(@FD@R>ZN 2"*"R >,@$N@*4<@ BD4:"("H\ B@FH@b>>Z, JF4:4b. #@:,,

(:J$@8@, B@>4<">4, @$V,FH&,>>@FH\` >"J84 - ^H@ &8:"* & $J*JV,,, " >, D@F8@T\, 8@H@DJ` <@0>@

B@2&@:4H\ F,$, H@:\8@ & F:JR", >":4R4b >,@$N@*4<ZN D,FJDF@&".

24. +F:4 @$V,FH&,>>@FH\ >,@$N@*4<@ 4>L@D<4D@&"H\ @ >"JR>ZN *@FH40,>4bN & P,:@<, H@ ,, H,<
$@:,, >,@$N@*4<@ 4>L@D<4D@&"H\ @ D"2&4H44 8@F<4R,F8@6 >"J84 4 H,N>484. M@Hb D@:\ >"J84 &

D"2&4H44 R,:@&,R,FH&" BD42>",H $ó:\T"b R"FH\ @$V,FH&,>>@FH4, B@$@R>Z, &Z(@*Z 8"8 H"8@&Z,,

*A@*D@$>,, F<. FBD"&@R>Z6 *@8J<,>H 6_=3EA+5E-III @ LJ>*"<,>H":\>@6 8@F<4R,F8@6 >"J8, 4
<48D@(D"&4H":@(44 4 F&b2">>ZN F >4<4 &Z(@*"N (A/CONF.184/BP/6).
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B@:JR",<Z, @H 4FB@:\2@&">4b 8@F<4R,F8@6 >"J84 4 H,N>484, *@:0>Z< @$D"2@< >, @P,>,>Z. +V,

HDJ*>,, *:b >"F,:,>4b BD@F:,*4H\ &2"4<@F&b24 <,0*J >"P4@>":\>Z< BD@P&,H">4,< 4 B@>4<">4,<

D@:4 8@F<4R,F8@6 >"J84 4 H,N>484 & 042>4 @$V,FH&". S4D@84< F:@b< >"F,:,>4b & @F>@&>@< >,

42&,FH>@, RH@ 8@F<4R,F8"b *,bH,:\>@FH\ @8"2Z&",H &F, $@:,, 2"<,H>@, &:4b>4, >" D"2&4H4, H,N>@:@(46
4 4>0,>,D44, >" 2*D"&@@ND">,>4, 4 <,*4P4>J, @$D"2@&">4,, 4>L@D<"H48J 4 F&b2\. ):b <>@(4N P,:\
8@F<4R,F8@6 *,bH,:\>@FH4 F@FH@4H :4T\ & H@<, RH@$Z J2>"H\, ,FH\ :4 D"2J<>"b 042>\ (*,-:4$@ &
8@F<@F, 4:4 8"8 B,D,<,V"`HFb B@(@*>Z, F4FH,<Z 42 @*>@(@ D,(4@>" 1,<:4 & *DJ(@6.

25. % ^H@6 F&b24 >,@$N@*4<@ FD@R>@ BD4FHJB4H\ 8 BD@&,*,>4` BD@F&,H4H,:\F8@6 8"<B">44 FD,*4

>"F,:,>4b, 4FB@:\2Jb FJV,FH&J`V4, F4FH,<Z @$D"2@&">4b, F H,< RH@$Z T4D, 4>L@D<4D@&"H\

@$V,FH&,>>@FH\ @ *,bH,:\>@FH4 & 8@F<@F,. G"8"b 4>L@D<"P4@>>@-BD@F&,H4H,:\F8"b 8"<B">4b *@:0>"
BD4*"H\ B@:,2>Z6 4<BJ:\F @$V,FH&,>>@6 <ZF:4, " ^H@ & F&@` @R,D,*\ B@<@0,H BD4>4<"H\ $@:,,

BD"&4:\>Z, B@:4H4R,F84, D,T,>4b B@ &@BD@F"< >"J84 & P,:@< 4 8@F<4R,F8@6 >"J84 4 H,N>484 &

R"FH>@FH4. A@>4<">4, @$V,FH&@< &Z(@*, B@:JR",<ZN @H 8@F<4R,F8@6 *,bH,:\>@FH4, $J*,H

FB@F@$FH&@&"H\ $@:,, T4D@8@<J BD4&:,R,>4` (@FJ*"DFH&,>>ZN 4 R"FH>ZN L4>">F@&ZN FD,*FH&,
&8:"*Z&",<ZN & ^HJ *,bH,:\>@FH\. % D,2J:\H"H, $J*JH B@b&:bH\Fb >@&Z, D"$@R4, <,FH" 4 $J*,H D"FH4
>"P4@>":\>@, $:"(@F@FH@b>4,.

26. ?$D"2@&">4, 4 B@*(@H@&8" 8"*D@& & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 $J*JH >,B@:>Z<4 $,2

@D(">42"P44 4>L@D<"P4@>>@-FBD"&@R>@6 *,bH,:\>@FH4 & JR,$>ZN P,>HD"N 8@F<4R,F8@6 >"J84 4
H,N>484, F@2*"&",<ZN & D"2:4R>ZN D,(4@>"N <4D" B@ 4>4P4"H4&, ?D(">42"P44 ?$X,*4>,>>ZN ="P46.
O,:,&"b BD@(D"<<" 4>L@D<"P4@>>@-FBD"&@R>@6 *,bH,:\>@FH4 *@:0>" BD,*JF<"HD4&"H\ <,D@BD4bH4b
B@ B@BJ:bD42"P44 B@F:,*>4N *@FH40,>46 & 8@F<@F, 4 B@$@R>ZN &Z(@* @H 4FB@:\2@&">4b 8@F<4R,F8@6

>"J84 4 H,N>484, D"FBD@FHD">,>4b 4>L@D<"P44 @ 2"BJF8"N 8@F<4R,F84N @$X,8H@&, &8:`R"b JFB,T>Z,
4 >,J*"R>Z, 2"BJF84, F B@8"2@< F@@H&,HFH&J`V4N &4*,@8"FF,H 4 L4:\<@&, " H"80, @2>"8@<:,>4, F
D,2J:\H"H"<4 8@F<4R,F8@6 *,bH,:\>@FH4 & F@P4":\>@6 @$:"FH4. EJV,FH&J,H @B"F>@FH\, RH@ H"8"b L@D<"
BD@B"(">*Z *,bH,:\>@FH4 & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 BD4&,*,H 8 H@<J, RH@ ^H"

*,bH,:\>@FH\ $J*,H &@FBD4>4<"H\Fb 8"8 ,V, @*4> &4* 2"JDb*>@6 @$V,FH&,>>@ B@:,2>@6 *,bH,:\>@FH4,
B@F8@:\8J H, @$:"FH4 2>">46 4 >"J84, 8@H@DZ, BD4*"`H ,6 4F8:`R4H,:\>@FH\, 8"8 $Z @H@*&4("`HFb
>" &H@D@6 B:">. ?*>"8@ ^H@H D4F8 BD,*FH"&:b,HFb @BD"&*">>Z<, B@F8@:\8J H" @BD,*,:,>>"b R"FH\
@$V,FH&", 8@H@D"b $@:\T, &F,(@ >J0*",HFb & H"8@< BD@F&,V,>44, N@Hb 4 2">4<",H &ZF@84, *@:0>@FH4
& F4FH,<, BD4>bH4b D,T,>46, <@0,H >, 4<,H\ >,@$N@*4<ZN >"JR>ZN 2>">46 *:b H@(@, RH@$Z
D"2@$D"H\Fb & F@*,D0">44 BD,*FH"&:b,<@6 ,6 >"JR>@6 :4H,D"HJDZ. 9`*b<, 2">4<"`V4< H"84,

*@:0>@FH4, >,@$N@*4<@ B@ 8D"6>,6 <,D, 4<,H\ BD,*FH"&:,>4, @ 8@>,R>ZN BD@*J8H"N 8@F<4R,F8@6
>"J84 4 H,N>484.

IV. C+'3?=!9[=Y+C+'3?=!9[=Y+ IQ+#=Y+IQ+#=Y+ O+=GCYO+=GCY 7?E;3Q+E7?57?E;3Q+E7?5 =!I73=!I73 33 G+M=373G+M=373

(E%a1!==Y+E%a1!==Y+ EE ?C'!=31!O3+5?C'!=31!O3+5 ?#W+)3=+==YM?#W+)3=+==YM =!O35=!O35)

27. IR4HZ&"b >"FJV>J` >,@$N@*4<@FH\ F@2*">4b >"P4@>":\>ZN B@H,>P4":@&, ',>,D":\>"b

!FF"<$:,b & F&@,6 D,2@:`P44 45/72 @H 11 *,8"$Db 1990(@*" @*@$D4:" D,8@<,>*"P4` 7@<4H,H" B@

4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN @ H@<, RH@ ?D(">42"P44 ?$X,*4>,>>ZN
="P46 F:,*J,H BD4 "8H4&>@6 B@**,D08, F&@4N FB,P4":424D@&">>ZN JRD,0*,>46 4 *DJ(4N

<,0*J>"D@*>ZN @D(">42"P46 >"BD"&:bH\ <,0*J>"D@*>Z, JF4:4b >" F@2*">4, D,(4@>":\>ZN JR,$>ZN

P,>HD@& & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 & FJV,FH&J`V4N >"P4@>":\>ZN/D,(4@>":\>ZN
JR,$>ZN 2"&,*,>4bN & D"2&4&"`V4NFb FHD">"N.

28. % 8"R,FH&, <,FH BD,$Z&">4b P,>HD@& $Z:4 &Z$D">Z F:,*J`V4, FHD">Z: 3>*4b (*:b !244 4
G4N@(@ @8,">"); #D"24:4b 4 ;,8F48" (*:b 9"H4>F8@6 !<,D484 4 7"D4$F8@(@ $"FF,6>"); ;"D@88@ (*:b
LD">8@b2ZR>ZN FHD"> !LD484) 4 =4(,D4b (*:b ">(:@b2ZR>ZN FHD"> !LD484). !>":@(4R>Z6 P,>HD,
8@H@DZ6 $J*,H D"$@H"H\ & F,H,&@< D,04<,, B:">4DJ,HFb F@2*"H\ *:b F,<4 P,>HD":\>@-&@FH@R>ZN 4 `(@-
&@FH@R>ZN ,&D@B,6F84N FHD">. !>":@(4R>Z6 P,>HD B:">4DJ,HFb JRD,*4H\ & 1"B"*>@6 !244.

!!. AD@(D"<<"AD@(D"<<" D"$@HZD"$@HZ 44 H4B@&Z,H4B@&Z, JR,$>Z,JR,$>Z, BD@(D"<<ZBD@(D"<<Z
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29. % 8"0*@< P,>HD, D"$@H" $J*,H BD@&@*4H\Fb & *&" @F>@&>ZN ^H"B". =" B,D&@< ^H"B, @F>@&>@,
&>4<">4, $J*,H @$D"V"H\Fb >" J(:J$:,>4, 2>">46 4 B@&ZT,>4, 8&":4L48"P44 BD,B@*"&"H,:,6 &ZFT4N

JR,$>ZN 2"&,*,>46, >"JR>ZN D"$@H>48@& 4 BD"8H48@& & @$:"FH4 L424R,F84N 4 ,FH,FH&,>>ZN >"J8, "
H"80, ">":4H4R,F84N *4FP4B:4>. G"8"b D"$@H", 8@H@D"b $J*,H &8:`R"H\ & F,$b 4>H,>F4&>Z,
H,@D,H4R,F84, 2">bH4b, 4FF:,*@&">4b, &@BD@FZ BD48:"*>@(@ BD4<,>,>4b 4 BD"8H4R,F84, 2">bH4b,
D"FFR4H">" >" *,&bH\ <,FbP,& & F@@H&,HFH&44 F B:">"<4 JR,$>ZN BD@(D"<< 8"0*@(@ P,>HD". =" &H@D@<
^H"B, @F>@&>@, &>4<">4, $J*,H J*,:bH\Fb 2"8D,B:,>4` J F:JT"H,:,6 >"&Z8@& 4 2>">46,BD4@$D,H,>>ZN
>" B,D&@< ^H"B,, & N@*, @FJV,FH&:,>4b 4<4 ^8FB,D4<,>H":\>ZN BD@,8H@&.

30. G4B@&Z, JR,$>Z, BD@(D"<<Z P,>HD@& F@FH@bH 42 @$b2"H,:\>@6 @$V,6 JR,$>@6 BD@(D"<<Z

BD@*@:04H,:\>@FH\` *&"-HD4 <,FbP" *:b &F,N JR"FH>48@& 4 4>*4&4*J":\>@6 JR,$>@6 BD@(D"<<Z
BD@*@:04H,:\>@FH\` 6-7 <,FbP,& B@ i) *4FH">P4@>>@<J 2@>*4D@&">4` 4 (,@(D"L4R,F84<

4>L@D<"P4@>>Z< F4FH,<"<; ii) <,H,@D@:@(4R,F84< FBJH>48"< 4 4N BD48:"*>@<J BD4<,>,>4`;
iii) FBJH>48@&@6 F&b24 4 F4FH,<"< @BD,*,:,>4b <,FH@B@:@0,>4b 4 iv) 8@F<4R,F8@6 >"J8, 4 >"J8, @$
"H<@FL,D,. 1"H,< 8"0*Z6 JR"FH>48 *@:0,> &ZB@:>4H\ & F&@,6 FHD">, (@*4R>Z6 BD@,8H, & 8@H@D@<
>" BD"8H48, BD@*,<@>FHD4D@&"H\ 2>">4b, B@:JR,>>Z, & P,>HD,.

31. A@<4<@ H@(@,RH@ 8"0*Z6 F:JT"H,:\ 4<,,H &@2<@0>@FH\ BD4@$D,FH4 >,@$N@*4<Z, 2>">4b,@BZH
4FF:,*@&"H,:\F8@6 D"$@HZ 4 BD"8H4R,F84, >"&Z84 & 4>H,D,FJ`V,6 ,(@ 4:4 ,, @$:"FH4 8@F<4R,F8@6

>"J84 4 H,N>484, BD@(D"<<" @$JR,>4b 8"0*@(@ P,>HD" BD,*JF<"HD4&",H @$b2"H,:\>Z6 @$V46 8JDF,
@*4>"8@&Z6 *:b &F,N JR"FH>48@&, BD,0*, R,< 8"0*Z6 42 >4N &Z$,D,H *:b F,$b HJ 4:4 4>J` @$:"FH\
FB,P4":42"P44. ?$V46 <@*J:\ B@2&@:4H F:JT"H,:b< B@:JR4H\ BD,*FH"&:,>4, @ >"$:`*,>4bN 1,<:4
4 2,<>@6 FD,*Z 42 8@F<@F", " H"80, @ H@<, 8"8 F:,*J,H B@:\2@&"H\Fb *">>Z<4, F@$4D",<Z<4 & N@*,
H"84N >"$:`*,>46, *:b BD@&,*,>4b ">":42" F@FH@b>4b "H<@FL,DZ 4 2,<>@6 B@&,DN>@FH4. 7D@<, H@(@,
& D"<8"N @$b2"H,:\>@6 BD@(D"<<Z F:JT"H,:4 @2>"8@<bHFb F L424R,F84<4 BD4>P4B"<4 *4FH">P4@>>@(@

2@>*4D@&">4b, N"D"8H,D4FH48"<4 FBJH>48@&ZN @D$4H, BD4<,>b,<Z<4 *"HR48"<4, FD,*FH&"<4

FBJH>48@&@6 4 >"2,<>@6 F&b24, D@:\` FBJH>48@& & @BD,*,:,>44 <,FH@B@:@0,>4b 4 F@2*">44 4

BD4<,>,>44 $"2 *">>ZN *4FH">P4@>>@(@ 2@>*4D@&">4b 4 '3E. 3< H"80, $J*JH BD@*,<@>FHD4D@&">Z
@H*,:\>Z, BD48:"*>Z, D"2D"$@H84 & @$:"FH4 @8DJ0"`V,6 FD,*Z.

32. ER4H",HFb, RH@ 8"0*Z6 P,>HD b&:b,HFb D,(4@>":\>Z< JRD,0*,>4,< F &ZF@8@6 D,BJH"P4,6, >"
$"2, 8@H@D@(@ B@ D,T,>4` ,(@ F@&,H" <@0,H $ZH\ F@2*">" & F:JR", >,@$N@*4<@FH4 F,H\

FB,P4":424D@&">>ZN <,0*J>"D@*>@ BD42>">>ZN L4:4":@&. O,>HDZ 4 4N L4:4":Z $J*JH 2">4<"H\Fb
D"2D"$@H8@6 H,N>@:@(46, >,@$N@*4<ZN *:b D"2D,T,>4b BD@$:,< F@@H&,HFH&J`V4N D,(4@>@&, " H"80,
*:b D"2&4H4b 2>">46 & H@6 4:4 4>@6 @$:"FH4. G4B@&Z, JR,$>Z, BD@(D"<<Z P,>HD@& BD,*JF<"HD4&"`H
H,@D,H4R,F8J` 4 BD"8H4R,F8J` B@*(@H@&8J F:JT"H,:,6 F F@$:`*,>4,< <,0*J>"D@*>ZN FH">*"DH@& 4

N"D"8H,D", >,@$N@*4<ZN *:b ,, <,0*J>"D@*>@(@ BD42>">4b. % 8"0*@< P,>HD, >" B@FH@b>>@6 @F>@&,
$J*JH H"80, @FJV,FH&:bH\Fb JR,$>Z, BD@(D"<<Z *:b &ZBJF8>48@& 4 4>L@D<"P4@>>@-BD@F&,H4H,:\F84,
BD@(D"<<Z *:b :4P, JR"FH&J`V4N & D"2D"$@H8, B@:4H484 4 BD4>bH44 D,T,>46, " H"80, *:b T4D@8@6
@$V,FH&,>>@FH4 D,(4@>".

%%. IBD"&:,>4,IBD"&:,>4, *">>Z<4*">>Z<4

33. =,@HX,<:,<@6 R"FH\` 8"0*@(@ JR,$>@(@ P,>HD" 8@F<4R,F8@6 >"J84 4 H,N>484 b&:b,HFb ,(@

B@*D"2*,:,>4, B@ JBD"&:,>4` *">>Z<4. Q,D,2 ^H@ B@*D"2*,:,>4, 8"0*Z6 P,>HD $J*,H B@**,D04&"H\
BDb<J` F&b2\ F *,6FH&J`V4<4 P,>HD"<4 (:@$":\>ZN *">>ZN. G"8"b F&b2\ B@2&@:4H F:JT"H,:b<

B@:\2@&"H\Fb *">>Z<4 "DN4&@& D"2:4R>ZN $"2 *">>ZN, @F@$,>>@ & N@*, @FJV,FH&:,>4b BD@,8H@& 4:4
<,D@BD4bH46, *:b 8@H@DZN <@(JH B@>"*@$4H\Fb *">>Z, 42 B@*@$>ZN 4FH@R>48@&.

EE. 7@>H4>(,>H7@>H4>(,>H F:JT"H,:,6F:JT"H,:,6

34. 32:4T>, (@&@D4H\, RH@ 8"0*Z6 BD,H,>*,>H *@:0,> @$:"*"H\ F@:4*>@6 H,@D,H4R,F8@6

B@*(@H@&8@6, @BZH@< 4 >"&Z8"<4, >,@$N@*4<Z<4 *:b JR"FH4b & D"2:4R>ZN <,D@BD4bH4bN P,>HD". +F:4
BD,H,>*,>H @H&,R",H ^H4< HD,$@&">4b<, H@ ^H@ B@:@04H,:\>@ F8"0,HFb >" ,(@ D"$@H, & P,>HD,.
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A@^H@<J 8"0*Z6 BD,H,>*,>H (BD,B@*"&"H,:\ &ZFT,(@ JR,$>@(@ 2"&,*,>4b, >"JR>Z6 D"$@H>48 4:4
BD"8H48) *@:0,> 4<,H\, 8"8 <4>4<J<, FH,B,>\ <"(4FHD", B@:JR,>>J` & <,0*J>"D@*>@ BD42>">>@<
J>4&,DF4H,H, 4:4 4>FH4HJH, 4 F@@H&,HFH&J`VJ` 42$D">>@6 @$:"FH4 42JR,>4b, 4 >, <,>,, BbH4 :,H
FH"0" D"$@HZ/BD"8H4R,F8@6 *,bH,:\>@FH4. ):b BD,H,>*,>H" F@ FH,B,>\` *@8H@D" >"J8,
F@@H&,HFH&J`V,6 42$D">>@6 @$:"FH4 FB,P4":42"P44 4 BD4F&@,>>@6 <,0*J>"D@*>@ BD42>">>Z<

J>4&,DF4H,H@< 4:4 4>FH4HJH@<, >,@$N@*4<, 8"8 <4>4<J<, HD,N:,H>46 FH"0 D"$@HZ/BD"8H4R,F8@6
*,bH,:\>@FH4.

35. =, <,>,, &"0>Z< JF:@&4,< b&:b,HFb $J*JV"b D"$@H" F:JT"H,:,6 & F&@4N FHD">"N B@F:,

2"&,DT,>4b @$JR,>4b & P,>HD,. E:,*J,H B@*R,D8>JH\, RH@ @$V"b 2"*"R" P,>HD@& 2"8:`R",HFb & H@<,
RH@$Z @8"2Z&"H\ FHD">"<-R:,>"< B@<@V\ & J(:J$:,>44 2>">46 4 B@&ZT,>44 8&":4L48"P44 4N

(D"0*"> & F@@H&,HFH&J`V4N @$:"FHbN 8@F<4R,F8@6 >"J84 4 H,N>484, F H,< RH@$Z @>4 <@(:4 &>@F4H\
*,6FH&,>>Z6 &8:"* & @FJV,FH&:,>4, BD@(D"<< >"P4@>":\>@(@ D"2&4H4b. QH@$Z @$,FB,R4H\

F@@H&,HFH&J`VJ` 4 N@D@T@ @B:"R4&",<J` D"$@HJ *:b &@2&D"V"`V4NFb F:JT"H,:,6, JR"FH&J`V4,
BD"&4H,:\FH&" 4 4>FH4HJHZ *@:0>Z: L4>">F4D@&"H\ *,bH,:\>@FH\ & @$:"FH4 D"2&4H4b, & D"<8"N
8@H@D@6 &@2&D"V"`V4,Fb F:JT"H,:4 <@(:4 $Z 2" F@@H&,HFH&J`VJ` B:"HJ BD4<,>bH\ BD4@$D,H,>>Z,

2>">4b 4 @BZH; @$,FB,R4H\ 4>LD"FHDJ8HJDJ 4 BD@&,FH4 &F, >,@$N@*4<Z, B@*(@H@&4H,:\>Z,

<,D@BD4bH4b, " H"80, D"2D"$@H"H\ B:">Z 4N *":\>,6T,6 BD@L,FF4@>":\>@6 *,bH,:\>@FH4 >"

*@:(@FD@R>@6 @F>@&,. IR"FH&J`V4, BD"&4H,:\FH&" @$b2">Z H"80, ("D">H4D@&"H\, RH@ &@2&D"V"`V4,Fb
F:JT"H,:4 $J*JH 2">4<"H\ *@:0>@FH4 F F@@H&,HFH&J`V4< 4 BD@(D,FF4&>@ &@2D"FH"`V4< @8:"*@< 4

*DJ(4<4 B@:"("`V4<4Fb &ZB:"H"<4 & H,R,>4, B@ 8D"6>,6 <,D, HD,N-BbH4 :,H.

D. E@&,HE@&,H JBD"&:b`V4NJBD"&:b`V4N

36. A@F8@:\8J & F@@H&,HFH&44 F D,2@:`P4,6 45/72 D@:\ ?D(">42"P44 ?$X,*4>,>>ZN ="P46

@(D">4R4&",HFb H,<, RH@ @>" *@:0>" >"BD"&:bH\ <,0*J>"D@*>Z, JF4:4b >" F@2*">4, P,>HD@&, H@,
@R,&4*>@, & F:JR", @H8DZH4b ^H4N P,>HD@& 4N F@&,HZ JBD"&:b`V4N &@2\<JH >" F,$b &F, LJ>8P44,
F&b2">>Z, F BD4>bH4,< D,T,>46 4 D"2D"$@H8@6 B@:4H484 ^H4N P,>HD@&.

37. % ^H@6 F&b24 >,@$N@*4<@ B@bF>4H\, RH@ BD,*FH"&:b,H F@$@6 F@&,H JBD"&:b`V4N. E@&,H

JBD"&:b`V4N b&:b,HFb &ZFT4< @D(">@<, @H&,HFH&,>>Z< 2" BD4>bH4, D,T,>46 4 @FJV,FH&:,>4,

8@>HD@:b >"* &F,<4 "FB,8H"<4 *,bH,:\>@FH4 P,>HD". E@&,H F@FH@4H 42 BD,*FH"&4H,:,6 (@FJ*"DFH&-
R:,>@& (D,(4@>", & 8@H@D@< D"FB@:@0,> P,>HD), B@*B4F"&T4N F@(:"T,>4, @ F@2*">44 P,>HD",
BD42>"`V4N P,:4 4 2"*"R4 H"8@(@ P,>HD" 4 (@H@&ZN F@HDJ*>4R"H\ *DJ( F *DJ(@< & P,:bN @$,FB,R,>4b

JFB,T>@6 *,bH,:\>@FH4 P,>HD". E@&,H JBD"&:b`V4N, F@2*">>Z6 & F@@H&,HFH&44 F &ZT,JB@<b>JHZ<
BD4>P4B@<, >,@$N@*4< 8"0*@<J P,>HDJ, H"8 8"8 (@FJ*"DFH&"-R:,>Z 4 4N (D"0*">, :JRT, 2>"8@<Z F@
F&@4<4 F@$FH&,>>Z<4 @F@$Z<4 B@HD,$>@FHb<4, R"b>4b<4, &@2<@0>@FHb<4 4 B@H,>P4":@< 4 FB@F@$>Z
:JRT, D,T"H\ BD@$:,<Z, 8@H@DZ, <@(JH &@2>48"H\ >" <,FH"N. =48H@ & F4FH,<, ?D(">42"P44

?$X,*4>,>>ZN ="P46, & H@< R4F:, D,(4@>":\>Z, ^8@>@<4R,F84, 8@<4FF44, >, & F@FH@b>44 @N&"H4H\
H"8@6 8DJ( &@BD@F@&, @F@$,>>@ & D"<8"N ^H4N P,>HD@&. A@F8@:\8J P,>HDZ &@2>48:4 8"8 D,2J:\H"H

*,bH,:\>@FH4?D(">42"P44?$X,*4>,>>ZN="P46,B@F:,*>bb, &8:`R"b F@@H&,HFH&J`V4, D,(4@>":\>Z,
^8@>@<4R,F84, 8@<4FF44, $J*,H B@<@("H\ P,>HD"< 4 ,(@ F@&,H"< JBD"&:b`V4N 8@>FJ:\H"P4b<4.

V. ?O+=7!?O+=7!

38. 7@F<@>"&H48J <@0>@ >"R4>"H\ BD,B@*"&"H\ & >"R":\>@6 T8@:, 4 BD@*@:0"H\ & FD,*>,6 4

&ZFT,6 T8@:"N. =" &F,N JD@&>bN 8@F<4R,F8"b H,<"H48" <@0,H $ZH\ &8:`R,>" & @$VJ` 8">&J

BD@(D"<<Z @$JR,>4b ,FH,FH&,>>Z< >"J8"<. =" ^H4N JD@&>bN 8JDF >"J8 F:,*J,H D"FBD,*,:bH\ B@

(@D42@>H":4, " >, B@ &,DH48":4, J*,:bb $@:\T, &>4<">4b F@2*">4` >"*,0>@(@ LJ>*"<,>H" 2>">46,
" >, *@FH40,>4` H,N 4:4 4>ZN B@8"2"H,:,6. G"8@6 B@*N@* B@2&@:b,H 2":@04H\ $"2J *:b 42JR,>4b
@F>@&>ZN D"2*,:@& 8@F<4R,F8@6 >"J84.

39. QH@ *@:0>Z 2>"H\ T8@:\>484 @ 8@F<4R,F8@6 >"J8, 4 H,N>48, >" JD@&>, >"R":\>@6 T8@:Z 4 8"8

^H@H <"H,D4": F:,*J,H BD,B@*"&"H\? QH@$Z @H&,H4H\ >" ^H4 &@BD@FZ, >,@$N@*4<@ J8"2"H\, RH@
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BD,*:"(",<"b *:b BD,B@*"&">4b H,<"H48" &8:`R",H "2Z "FHD@>@<44, & R"FH>@FH4 @$X,8HZ >" >,$,,
8@H@DZ, <@0>@ >"$:`*"H\ >,&@@DJ0,>>Z< (:"2@<, " H"80, F&,*,>4b @ H"84N b&:,>4bN, 8"8
(D"&4H"P4b. =" ^H@< JD@&>, JR"V4,Fb >4R,(@ >, 2>"`H @$ @F>@&>ZN 2"8@>"N H,@D44, B@^H@<J <"H,D4":
*@:0,> BD,B@*>@F4H\Fb F8@D,, & L@D<, $,F,*Z, " >, L@D<":\>@(@ 42:@0,>4b >"JR>@(@ <"H,D4":".
#,F,*Z, BD@&@*4<Z, >" @F>@&, NJ*@0,FH&,>>ZN BD@42&,*,>46 4:4 L"8H4R,F84N <"H,D4":@& @

8@F<@>"&H48,, b&:b`HFb &,F\<" <@V>Z< FD,*FH&@< B,D,*"R4 2>">46 @ BD,*<,H,.

40. =" JD@&>, FD,*>,6 T8@:Z BD,B@*"&">4, 8@F<4R,F8@6 >"J84 4 H,N>484 *@:0>@ $ZH\ >"BD"&:,>@

>" H@, RH@$Z B@<@R\ JR"V4<Fb >"JR4H\Fb @B,D4D@&"H\ >"JR>Z<4 8"H,(@D4b<4 BD4 @$FJ0*,>44

BD@4FN@*bV4N b&:,>46, 8"8 >"$:`*",<ZN, H"8 4 >,>"$:`*",<ZN. =" ^H@< JD@&>, $,F,*Z, BD@&@*4<Z,
F JR"V4<4Fb >"R":\>ZN T8@:, <@(JH B@:JR"H\ 8@>8D,H>@, >"B@:>,>4,. =" ^H@< 0, JD@&>, <@0>@
<@*,:4D@&"H\ FBJH>48@&Z, @D$4HZ >" B,DF@>":\>ZN 8@<B\`H,D"N 4 (@H@&4H\ JBD@V,>>Z6 ">":42

*">>ZN, B@:JR",<ZN 42 8@F<@F".

41. EHJ*,>H"< &ZFT,6 T8@:Z >,@$N@*4<@ BD4&4&"H\ B@*N@* 8 42JR,>4` 8@F<4R,F8@6 >"J84 4

H,N>484, D"2&4&"`V46 <ZT:,>4,. C"$@H" <@2(" @H>@F4HFb 8 &ZFT,6 L@D<, 4>H,::,8HJ":\>@6

*,bH,:\>@FH4. ?>" BD,*B@:"(",H, RH@ FHJ*,>H, B@:JR4& 2"*"RJ, F<@0,H ,, BD@">":424D@&"H\, @BD,*,:4H,
8"84<4 *">>Z<4 F:,*J,H &@FB@:\2@&"H\Fb, &FB@<>4H &F, H,@D,H4R,F84, 8@>P,BP44 4 @F>@&>Z, L"8HZ,
F&b2">>Z, F D,T,>4,< ^H@6 2"*"R4, 4, >"8@>,P, BD4<,>4H &,F\ "DF,>": 2>">46, >,@$N@*4<ZN *:b ,,
JFB,T>@(@ D,T,>4b.

42. =" "FB4D">HF8@< JD@&>, @$D"2@&">4, 4 FB,P4":\>"b B@*(@H@&8" *@:0>Z $ZH\ $@:,,

L@D<":\>Z<4. 32JR",<Z, & >"FH@bV,, &D,<b D"2*,:Z 8@F<4R,F8@6 >"J84 4 H,N>484, " 4<,>>@
*4FH">P4@>>@, 2@>*4D@&">4,, LJ>*"<,>H":\>J` 8@F<4R,F8J` >"J8J, FBJH>48@&J` <,H,@D@:@(4` 4

FBJH>48@&J` F&b2\ F:,*J,H D"FT4D4H\, &8:`R4& & >4N &@BD@FZ F@2*">4b <48D@FBJH>48@& 4

>">@FBJH>48@&. G"8"b D"FT4D,>>"b BD@(D"<<" @$JR,>4b *@:0>" BD,*JF<"HD4&"H\ H"80, BD@(D"<<Z
4>L@D<"P4@>>@-BD@F&,H4H,:\F8@6 D"$@HZ >" <,FH"N.

AD4<,R">4bAD4<,R">4b

1A. Schoon Winkler and G.W. Milne, "University research and development of a microsatellite", Research
and Development Management, vol. 17, No. 1 (1997).

2Royal Society, Report of Committee on the Public Understanding of Science(London, September 1985).
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AD4:@0,>4,AD4:@0,>4,

?#C!1?%!=3+?#C!1?%!=3+ %% ?#9!EG3?#9!EG3 7?E;3Q+E7?57?E;3Q+E7?5 =!I73=!I73 33 G+M=373G+M=373

=!=! #!1+#!1+ 7?E;3Q+E73M7?E;3Q+E73M !'+=GEG%!'+=GEG%

1. ?$D"2@&">4, 4 B@*(@H@&8" 8"*D@& & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 b&:b`HFb

>,@HX,<:,<@6 R"FH\` *,bH,:\>@FH4<>@(4N 8@F<4R,F84N @D(">42"P46 8"8 BD@<ZT:,>>@ D"2&4HZN, H"8
4 D"2&4&"`V4NFb FHD">. G"8, B@*@$>Z, JR,$>Z, BD@(D"<<Z FJV,FH&J`H & 7=+E, +7!,3=A+,3EC?,
=!E! 4 =!E)!. 7"0*@, 8@F<4R,F8@, "(,>HFH&@ 4<,,H F&@4 F@$FH&,>>Z, 2"*"R4, @H:4R>Z,, 8"8
BD"&4:@, @H 2"*"R, FH@bV4N B,D,* *DJ(4<4 FB,P4":424D@&">>Z<4 @D(">42"P4b<4 *">>@6 FHD">Z. ):b
P,:,6 >"FH@bV,(@ FBD"&@R>@(@ *@8J<,>H" JR,$>Z, BD@(D"<<Z & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484

F@B@FH"&:b`HFb F ^:,<,>H"<4 @$JR,>4b, BD4<,>b,<Z<4 & =!E!.

!!. ?$D"2@&">4,?$D"2@&">4,

1. 1"*"R41"*"R4, :`*F84,:`*F84, D,FJDFZD,FJDFZ 44 <"H,D4":\>"b<"H,D4":\>"b $"2"$"2"

2. % E@,*4>,>>ZN SH"H"N !<,D484 2"*"R4 =!E! F@FH@bH & F:,*J`V,<:

") F@*,6FH&@&"H\ BD@(D,FFJ 4 D"FBD@FHD">,>4` >"JR>ZN 2>">46 4 BD,*FH"&:,>46 @ 1,<:,,
E@:>,R>@6 F4FH,<, 4 %F,:,>>@6 4 4FB@:\2@&"H\ 8@F<4R,F8J` FD,*J *:b BD@&,*,>4b 4FF:,*@&">46;

b) 42JR"H\, 4FB@:\2@&"H\ 4 FB@F@$FH&@&"H\ @F&@,>4` 8@F<@F" & 4>H,D,F"N R,:@&,R,FH&";

F) BD@&@*4H\ 4FF:,*@&">4b, @FJV,FH&:bH\ D"2D"$@H8J, BD@&,D8J 4 B,D,*"RJ B,D,*@&ZN

"&4"P4@>>ZN, 8@F<4R,F84N 4 F<,0>ZN H,N>@:@(46.

3. %ZT,J8"2">>Z, 2"*"R4 @FJV,FH&:b`HFb & R,HZD,N FHD"H,(4R,F84N @$:"FHbN (8@F<4R,F8"b >"J8";
>"J8" @ 1,<:,; 4FF:,*@&">4, 4 @F&@,>4, R,:@&,8@< 8@F<4R,F8@(@ BD@FHD">FH&"; "^D@>"&H48" 4

H,N>@:@(4b 8@F<4R,F84N B,D,&@2@8), 8@H@DZ, F@@H&,HFH&J`H BbH4 >"P4@>":\>Z< BD4@D4H,H"<

E@,*4>,>>ZN SH"H@&. ?*4> 42 >4N - ^H@ &ZF@8@, 8"R,FH&@ @$D"2@&">4b. ]H4 J>48":\>Z, 2"*"R4

&Z2Z&"`H RJ&FH&@ >"P4@>":\>@6 (@D*@FH4, B@8"2Z&"`H, 8"8 D,":\>@ & 042>4 <@(JH BD4<,>bH\Fb
HD"*4P4@>>Z, >"JR>Z, *4FP4B:4>Z, <"H,<"H48", 4>0,>,D>@, *,:@ 4 H,N>@:@(4b, FB@F@$FH&J`H
B@b&:,>4`, @F<ZF:,>4` 4 BD4<,>,>4` >@&ZN 2>">46.

4. ]H" B,*"(@(4R,F8"b *,bH,:\>@FH\ &,*,HFb F@HDJ*>48"<4 8@F<4R,F8@(@ "(,>HFH&",BD@L,FF@DF8@-
BD,B@*"&"H,:\F84< F@FH"&@< &ZFT4N JR,$>ZN 2"&,*,>46 4 R"FH>Z< F,8H@D@<. %F, ^H@ @*"D,>>Z,,
&ZF@8@@$D"2@&">>Z, :`*4, BD,*FH"&:b`V4, P,>>Z6 R,:@&,R,F846 8"B4H":, BD4R,< <>@(4, FR4H"`H
F&@4< *@:(@< B,D,*"&"H\ *DJ(4< F&@4 2>">4b, 8@H@DZ, 4< :4R>@ BD4>,F:4 @BD,*,:,>>J` B@:\2J.
7D@<, H@(@, 8"0*@, 8@F<4R,F8@, "(,>HFH&@ D"FB@:"(",H F@@H&,HFH&J`V,6 J>48":\>@6 $"2@6,
>,@$N@*4<@6 *:b D,":42"P44 FH@bV4N B,D,* >4< 2"*"R & @$:"FH4 @$D"2@&">4b. #:"(@*"Db ^H@<J

J>48":\>@<J @$V,>"P4@>":\>@<J 8"B4H":J, 2"*"R"<, :`*F84< D,FJDF"< 4 <"H,D4":\>@6 $"2, "(,>HFH&"
@BD,*,:,>>"b R"FH\ BD,B@*"&"H,:,6 <@0,H @2>"8@<4H\Fb F >@&Z<4 2>">4b<4 4 *@FH40,>4b<4,
B@:JR,>>Z<4 & D,2J:\H"H, ,(@ 8@F<4R,F8@6 *,bH,:\>@FH4.

5. 7"8@&" 0, F&b2\ <,0*J ^H4<4 J>48":\>Z<4 &@2<@0>@FHb<4 4 B@*(@H@&8@6 BD,B@*"&"H,:,6?
% FHD"H,(4R,F8@< B:">, <,D@BD4bH46 =!E! >" 1998(@*, B@F&bV,>>@< B@&ZT,>4` JD@&>b

@$D"2@&">4b, (@&@D4HFb F:,*J`V,,: "7 >"T,6 D"$@H, <Z BD4&:,8",< BD,B@*"&"H,:\F84, 8"*DZ,
FB@F@$>Z, &*@N>@&:bH\ "<,D48">F84N FHJ*,>H@&, F@2*"&"H\ &@2<@0>@FH4 *:b JR,$Z 4 BD@F&,V"H\

BZH:4&Z, J<Z"*. ),&42@< JR,$>@6 BD@(D"<<Z =!E! b&:b,HFb (:"(@: "BD4&:,8"H\". 7"8 =!E!

*E<. NASA Policy Directive 1000.1.1, page 9.
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BD4&:,8",H BD,B@*"&"H,:\F84, 8"*DZ 8 F&@,6 JR,$>@-&@FB4H"H,:\>@6 *,bH,:\>@FH4, 2"&4F4H @H JD@&>b
BD,B@*"&">4b, " H"80, @H B@HD,$>@FH,6 4 &@2<@0>@FH,6 =!E!.
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BD4 <,FH>@< P,>HD, =!E! 4:4 & J>4&,DF4H,H, B@ &@BD@F"< 4FF:,*@&"H,:\F8@6 *,bH,:\>@FH4. 7"0*Z6
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DJ8@&@*FH&@< BD,B@*"&"H,:b.
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FHJ*,>H@& 4 BD4$:424H,:\>@ 900 000BD,B@*"&"H,:,6. =" &ZFT,, @$D"2@&">4, ,0,(@*>@ D"FN@*J,HFb &
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8@F<4R,F84N "BB"D"H@& 4 <"H,D4":@&,*,>4b.

20. ="JR>Z, 4FF:,*@&">4b 4 @BZH>@-8@>FHDJ8H@DF84, D"2D"$@H84, $J*JR4 F"<Z<4 8DJB>Z<4 B@
F&@4< <"FTH"$"<, BD,*FH"&:b`H F@$@6 :4T\ @*>@ 42 R,HZD,N >"BD"&:,>46 D"$@HZ =!E!, 8 8@H@D@6
BD4&:,8"`HFb 8"*DZ F4FH,<Z &ZFT,(@ @$D"2@&">4b. )DJ(4, >"BD"&:,>4b *,bH,:\>@FH4

BD,*JF<"HD4&"`H @8"2">4, B@**,D084 FHJ*,>H"<, B@&ZT,>4, 8&":4L48"P44 BD@L,FF@DF8@-
BD,B@*"&"H,:\F8@(@ F@FH"&" 4 F@*,6FH&4, & D"2D"$@H8, JR,$>ZN BD@(D"<<.

21. % 1997L4>">F@&@< (@*J BD@(D"<<"<4 =!E! & F4FH,<, &ZFT,(@ @$D"2@&">4b $Z:@ @N&"R,>@
F&ZT, 50 000FHJ*,>H@& FH"DT4N 8JDF@& 4 &ZBJF8>48@& 4 36 000BD,B@*"&"H,:,6 4 BD@L,FF@D@&
@$V4>>ZN 8@::,*0,6, " H"80, 8@::,*0,6 4 J>4&,DF4H,H@& &@ &F,N 50TH"H"N 4 & @8DJ(, 7@:J<$4b.
=40, BD4&@*bHFb >,8@H@DZ, F&,*,>4b @ BD@(D"<<"N =!E! *:b F4FH,<Z &ZFT,(@ @$D"2@&">4b.

22. A@**,D08" FHJ*,>H@&. +0,(@*>@ =!E! @8"2Z&",H B@**,D08J BD4$:424H,:\>@ 400 &ZBJF8>48"<
-F@4F8"H,:b< FH,B,>4 <"(4FHD" 4:4 *@8H@D" B@ *4FP4B:4>"<, BD,*FH"&:b`V4< 4>H,D,F *:b =!E!.
% D"<8"N ^H@6 @$V,>"P4@>":\>@6 BD@(D"<<Z BD@&@*bHFb 8@>8JDF>Z, ^82"<,>Z, B@ D,2J:\H"H"<
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8@H@DZN @H*,:\>Z< FHJ*,>H"< 4 4N BD,B@*"&"H,:b< &Z*,:b`HFb FH4B,>*44 & D"2<,D, 22 000*@::.
ES! *:b BD@&,*,>4b >"JR>ZN D"$@H B@ H,<"<, BD,*FH"&:b`V4< 4>H,D,F *:b >"P4@>":\>@(@

8@F<4R,F8@(@ "(,>HFH&". EH4B,>*4b D"FFR4H">" >" HD,N:,H>46 B,D4@*, & N@*, 8@H@D@(@ FHJ*,>HZ
(@H@&bH F&@4 >"JR>Z, D"$@HZ B@* DJ8@&@*FH&@< FH"DT,(@ >"JR>@(@ F@HDJ*>48" =!E!.

23. A@**,D08" JR,$>ZN BD@(D"<<. 3>@(*" B:">4DJ,<Z6 =!E! >@&Z6 BD@,8H @BD,*,:b,H N"D"8H,D
B@*(@H@&84 FB,P4":4FH@&, >,@$N@*4<ZN *:b @FJV,FH&:,>4b ^H@(@ BD@,8H". 7@(*" $Z:" JH&,D0*,>"
BD@(D"<<" "A@:,H 8 B:">,H, 1,<:b", FB,P4":4FHZ BD@(D"<<Z BD4T:4 8 &Z&@*J, RH@ & $J*JV,<
B@>"*@$bHFb &ZBJF8>484 >@&@6 L@D<"P44, (@H@&Z, 4FF:,*@&"H\ B:">,HJ 1,<:b 8"8 >,8J`

&2"4<@F&b2">>J` F4FH,<J 4 B@F:,*FH&4b BD@4FN@*bV4N BD4D@*>ZN 4 ">HD@B@(,>>ZN 42<,>,>46 *:b

2,<>@6 FD,*Z. E ^H@6 P,:\` $Z:" D"2D"$@H">" JR,$>"b BD@(D"<<" 42JR,>4b (,@F4FH,<, & F@@H&,HFH&44
F 8@H@D@6 J>4&,DF4H,H"< $Z:" @8"2">" L4>">F@&"b B@<@V\ *:b &>,F,>4b 42<,>,>46 & JR,$>Z,

BD@(D"<<Z & P,:bN B@*(@H@&84 FB,P4":4FH@& B@ (,@F4FH,<"<. % >"FH@bV,, &D,<b & D,":42"P44 ^H@6
BD@(D"<<Z JR"FH&J`H BD4$:424H,:\>@ 30 J>4&,DF4H,H@&.

24. A@&ZT,>4, 8&":4L48"P44 BD@L,FF@DF8@-BD,B@*"&"H,:\F8@(@ F@FH"&". % P,:bN @2>"8@<:,>4b
>@&ZN R:,>@& BD@L,FF@DF8@-BD,B@*"&"H,:\F8@(@ F@FH"&" &ZFT4N JR,$>ZN 2"&,*,>46 4 *DJ(4N

F@HDJ*>48@& F BD@&@*4<@6 & =!E! 4FF:,*@&"H,:\F8@6 *,bH,:\>@FH\`, " H"80, RH@$Z *"H\ 4<

&@2<@0>@FH\ JR"FH&@&"H\ & ^H@6 *,bH,:\>@FH4, ,0,(@*>@ >" >"JR>J` D"$@HJ & 8"8@<-:4$@ P,>HD,=!E!
F@ &F,6 FHD">Z @H$4D"`H @8@:@ 300BD,B@*"&"H,:,6 8@::,*0,6 4 J>4&,DF4H,H@&. 32 *,FbH4 >,*,:\
H"8@6 D"$@HZ BD4$:424H,:\>@ 90 BD@P,>H@& &D,<,>4 B@F&bV",HFb >"JR>Z< 4FF:,*@&">4b<, "
10 BD@P,>H@& - @BZH>@-8@>FHDJ8H@DF84< D"2D"$@H8"<. A@ 0,:">4` ^HJ D"$@HJ <@0>@ BD@*:4H\ ,V,
>" (@*. ?8@:@ 40 BD@P,>H@& JR"FH>48@& ^H@6 BD@(D"<<Z B@:JR"`H 2"H,< (D">HZ =!E! *:b JR"FH4b
& >"JR>ZN 4FF:,*@&">4bN 4 @BZH>@-8@>FHDJ8H@DF84N D"2D"$@H8"N.

25. ="JR>Z, 4FF:,*@&">4b 4 @BZH>@-8@>FHDJ8H@DF84, D"2D"$@H84. 7"8 J0, @H<,R":@F\, & FL,D,
&ZFT,(@ @$D"2@&">4b =!E! J*,:b,H @F>@&>@, &>4<">4, BD,*@FH"&:,>4` 4>*4&4*J":\>ZN (D">H@& 4

8@>HD"8H@& *:b BD@&,*,>4b >"JR>ZN 4FF:,*@&">46 4 @BZH>@-8@>FHDJ8H@DF84N D"2D"$@H@8. 3<,,HFb,
@*>"8@, Db* 8@>8D,H>ZN BD@(D"<<, >"BD"&:,>>ZN >" F@*,6FH&4, D"2&4H4` >"JR>@-4FF:,*@&"H,:\F8@6
$"2Z. ="BD4<,D, @*>" H"8"b BD@(D"<<" (]8FB,D4<,>H":\>"b BD@(D"<<" =!E! B@ FH4<J:4D@&">4`
8@>8JDF>ZN >"JR>ZN 4FF:,*@&">46) BD,*JF<"HD4&",H BD,*@FH"&:,>4, >" 8@>8JDF>@6 @F>@&, 5 <:>.*@::.
ES! & &4*, (D">H" 8"8@<J-:4$@TH"HJ *:b F@2*">4b >"JR>@-4FF:,*@&"H,:\F8@(@ B@H,>P4":" & @$:"FHbN,
BD,*FH"&:b`V4N 4>H,D,F *:b =!E!. AD,H,>*@&"H\ >" ^HJ FJ$F4*4` <@(JH TH"HZ, 8@H@DZ,, 8"8
BD"&4:@, >, B@:JR"`H 2>"R4H,:\>ZN L,*,D":\>ZN FD,*FH& *:b L4>">F4D@&">4b >"JR>ZN 4FF:,*@&">46
4 @BZH>@-8@>FHDJ8H@DF84N D"2D"$@H@8. % >"FH@bV,, &D,<b =!E! L4>">F4DJ,H *,FbH\ H"84N TH"H@&.

%%. ?$JR,>4,?$JR,>4, 44 B@*(@H@&8"B@*(@H@&8" 8"*D@&8"*D@&

1. 3FH@D4b3FH@D4b &@BD@F"&@BD@F"

26. QH@$Z :JRT, B@>bH\ B@*N@* =!E! 8 &@BD@F"< @$JR,>4b 4 B@*(@H@&84 8"*D@&, F:,*J,H
@2>"8@<4H\Fb F 4FH@D4,6 ^H@(@ &@BD@F". =!E! &ZF@8@ P,>4H F&@4 :`*F84, D,FJDFZ 4 &F,(*" J*,:b,H
B,D&@@R,D,*>@, &>4<">4, &@BD@F"< >"$@D", BD@L,FF4@>":\>@(@ D@FH" 4 F@ND">,>4b &ZF@8@8&":4L4P4-
D@&">>ZN 4 D"2>@FH@D@>>, B@*(@H@&:,>>ZN 8"*D@&. ):b JFB,T>@(@ D,T,>4b B@FH"&:,>>ZN B,D,*

=!E! 2"*"R ,<J >,@$N@*4<" @BZH>"b 4 &ZF@8@8&":4L4P4D@&">>"b D"$@R"b F4:". % >"FH@bV,, &D,<b
& D,2J:\H"H, F@8D"V,>4b $`*0,H>ZN "FF4(>@&">46 &@2<@0>@FH4 =!E! B@ >"$@DJ >@&ZN F@HDJ*>48@&

D,28@ FJ24:4F\. AD,*B@:"(",HFb, RH@ H"8@, B@:@0,>4, F@ND">4HFb 4 & $J*JV,<. ]H@ @2>"R",H, RH@
FH@bV4, B,D,* =!E! 2"*"R4 BD4*,HFb & @F>@&>@< D,T"H\ J0, D"$@H"`V4< F@HDJ*>48"<. A@^H@<J
&"0>,6T"b D@:\ & J*@&:,H&@D,>44 B@HD,$>@FH,6 F,(@*>bT>,(@ 4 2"&HD"T>,(@ *>b @H&@*4HFb @$JR,>4`

4 B,D,B@*(@H@&8, J0, 4<,`V4NFb 8"*D@&.

27. %"0>@ H"80, B@bF>4H\, 8"84, FHDJ8HJDZ & =!E! @H&,R"`H 2" @D(">42"P4` @$JR,>4b 4

B@*(@H@&84 8"*D@&. % 8"0*@< P,>HD, =!E! 4<,,HFb B@*D"2*,:,>4, B@ @$JR,>4` 4 B@*(@H@&8, 8"*D@&,
8@H@D@, 4 >,F,H @F>@&>J` @H&,HFH&,>>@FH\ 2" J*@&:,H&@D,>4, B@HD,$>@FH,6 F@HDJ*>48@& 4 @D(">42"P46
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^H@(@ P,>HD" & FL,D, @$JR,>4b 4 B@*(@H@&84 8"*D@& & F@@H&,HFH&44 F *4D,8H4&>Z<4 *@8J<,>H"<4

=!E!. ):b ^H@6 P,:4 >" 8"0*Z6 P,>HD &Z*,:b`HFb @BD,*,:,>>Z, $`*0,H>Z, "FF4(>@&">4b >"

B@*(@H@&8J 8"*D@&. A@F8@:\8J LJ>8P44 4 @$b2">>@FH4 P,>HD@& @H:4R"`HFb *DJ( @H *DJ(" &

2"&4F4<@FH4 @H 8@>8D,H>ZN FH@bV4N B,D,* >4<4 2"*"R, &8:`R"b 4 H,N, 8@H@DZ, FR4H"`HFb P,>HD"<4
B,D,*@&@(@ @BZH", 4N B@HD,$>@FH4 & B@*(@H@&8, 8"*D@& H"80, >,@*4>"8@&Z. G"8, >"BD4<,D, ="JR>@-
4FF:,*@&"H,:\F846 P,>HD ]6<F" (=3O) @$,FB,R4&",H B@**,D08J AD@(D"<<Z 8@F<4R,F84N 4FF:,*@&">46
& @$:"FH4 "FHD@$4@:@(44 4 @*>@&D,<,>>@ b&:b,HFb P,>HD@< B,D,*@&@(@ @BZH" & @$:"FH4

4>L@D<"P4@>>ZN H,N>@:@(46. =3O @BD,*,:4:, 8"84, FB,P4":4FHZ ,<J >J0>Z *:b &ZB@:>,>4b ^H4N
2"*"R, 4 ,(@ B@*D"2*,:,>4, B@ @$JR,>4` 4 B@*(@H@&8, 8"*D@& BD4FHJB4:@ 8 @$,FB,R,>4` B@HD,$>@FH,6
=3O & D"$@R,6 F4:,. 7@F<4R,F8@<J P,>HDJ EH,>>4F", 8@H@DZ6 b&:b,HFb P,>HD@< B,D,*@&@(@ @BZH"
& @$:"FH4 4FBZH">46 D"8,H>ZN *&4("H,:,6, HD,$J`HFb F@&,DT,>>@ 4>Z, FB,P4":4FHZ, B@^H@<J ,<J
BD4N@*4HFb D,T"H\ *DJ(4, &@BD@FZ, F&b2">>Z, F @$JR,>4,< 4 B@*(@H@&8@6 8"*D@&.

28. 1"*"R4 & @$:"FH4 @$JR,>4b 4 B@*(@H@&84 8"*D@& & D"<8"N &F,(@ "(,>HFH&" BD42&">Z *@B@:>bH\

4 B@**,D04&"H\ LJ>8P44 P,>HD@& >" <,FH"N B@ @$JR,>4` 4 B@*(@H@&8, 8"*D@&. =" JD@&>, "(,>HFH&"
B@**,D08" @8"2Z&",HFb B@ *&J< @F>@&>Z< >"BD"&:,>4b<: B@*(@H@&8" JBD"&:,>R,F84N 4 DJ8@&@*bV4N
8"*D@& &ZFT,(@ 2&,>" 4 B@*(@H@&8" <,>,*0,D@& BD@(D"<< 4 BD@,8H@&. % @FJV,FH&:,>44

L4>">F4DJ,<ZN "(,>HFH&@< JR,$>ZN BD@(D"<< JR"FH&J`H F@HDJ*>484 ,(@ D"2:4R>ZN B@*D"2*,:,>46,
8@H@DZ, 2>"8@<bHFb F @$V4< B@:@0,>4,< *,: 4 @$<,>4&"`HFb @BZH@< F 8@::,("<4 42 *DJ(4N P,>HD@&.

2. EHD"H,(4R,F846EHD"H,(4R,F846 B@*N@*B@*N@* 88 &@BD@F"<&@BD@F"< @$JR,>4b@$JR,>4b 44 B@*(@H@&84B@*(@H@&84 8"*D@&8"*D@&

29. 7"8 J0, @H<,R":@F\ &ZT,, & =!E! 4FB@:\2J,HFb <,H@*48" &Zb&:,>4b B@HD,$>@FH,6 &

FB,P4":4FH"N D"2:4R>ZN BD@L4:,6, B@2&@:b`V"b @BD,*,:4H\ FBD@F >" FB,P4":4FH@& >" F,(@*>bT>46
*,>\ 4 & $J*JV,< B@ 8"0*@<J @$X,8HJ =!E! *:b *@FH40,>4b 0,:",<ZN D,2J:\H"H@&. % Db*, F:JR",&
F ^H@6 P,:\` @FJV,FH&:b,HFb B,D,&@* F@HDJ*>48@& 4:4 BD@42&@*4HFb & &,F\<" @(D">4R,>>ZN <"FTH"$"N

BD4,< >" D"$@HJ :4P F@ FH@D@>Z. ?*>"8@ R"V, &F,(@ B@HD,$>@FH4 & D"$@R,6 F4:, J*@&:,H&@Db`HFb 2"
FR,H @$JR,>4b 4 B@*(@H@&84 F@$FH&,>>ZN 8"*D@&.

30. %"0>@ @$,FB,R4H\, RH@$Z B@HD,$>@FH4 4 BD4@D4H,HZ & @$:"FH4 @$JR,>4b 4 B@*(@H@&84 8"*D@&
F@@H&,HFH&@&":4 @$V4< B:">"<, P,:b< 4 2"*"R"< =!E!. ?F>@&>"b 2"*"R" =!E! & @$:"FH4 @$JR,>4b
4 B@*(@H@&84 8"*D@& 2"8:`R",HFb & H@<, RH@$Z F@HDJ*>484 4 @D(">42"P44 <@(:4 BD4@$D,FH4

F@@H&,HFH&J`V4, 2>">4b 4 @BZH, >,@$N@*4<Z, *:b &ZB@:>,>4b FH@bV4N B,D,* =!E! 2"*"R, H.,.
F@2*"H\ 8&":4L4P4D@&">>J` 4 @BZH>J` D"$@RJ` F4:J. % =!E! HD,$J,<Z6 >"$@D FB,P4":\>@FH,6 &
>"JR>@6, BD@L,FF4@>":\>@6, H,N>4R,F8@6 4 JBD"&:,>R,F8@6 @$:"FHbN T4D@8 4 D"2>@@$D"2,>.
="BD4<,D, B,D,* HD">FB@DH>Z< "&4"P4@>>@-8@F<4R,F84< @$X,*4>,>4,< B@FH"&:,>Z HD4 (:"&>Z,

H,N>4R,F84, P,:4, *:b *@FH40,>4b 8@H@DZN >,@$N@*4<@ D,T4H\ 10 &FB@<@("H,:\>ZN H,N>4R,F84N
2"*"R. 32 R4F:" H,N>4R,F84N FB,P4":\>@FH,6, B@ 8@H@DZ< >,@$N@*4<@ (@H@&4H\ 8"*DZ, F:,*J,H >"2&"H\
H"84,, 8"8 8@>FHDJ4D@&">4, B:">,D" 9!, ^:,8HD@>>Z, F4FH,<Z, BD4&@* 4 *&4("H,:4 9!. ):b

*@FH40,>4b *@:(@FD@R>ZN P,:,6 BD,*B@:"(",HFb *@$4H\Fb D,T"`V4N H,N>@:@(4R,F84N BD@DZ&@& &

@$:"FH4 *@2&J8@&ZN B,D,&@2@8 4 @$,FB,R,>44 $,2@B"F>@FH4 B@:,H@&. %"0>@, RH@$Z &F, D,T,>4b =!E!
@ L4>">F4D@&">44 F@(:"F@&Z&":4F\ F >,@$N@*4<@FH\` @$JR,>4b 4 B@*(@H@&84 8"*D@& H"8@(@ JD@&>b,
8@H@DZ6 >,@$N@*4< *:b F@@H&,HFH&J`V,6 B@*(@H@&84 D"$@R,6 F4:Z, FB@F@$>@6 &ZB@:>bH\

B@FH"&:,>>Z, 2"*"R4. % =!E!, @*>"8@, @*>@(@ BD@L,FF4@>":42<" & H,N>4R,F8@6 @$:"FH4 b&>@
>,*@FH"H@R>@. ):b D,":42"P44 F&@4N $J*JV4N *":,8@ 4*JV4N B:">@& =!E! *@:0>" &FbR,F84

F@*,6FH&@&"H\ 4 B@@VDbH\ @&:"*,>4, FB,P4":\>@FHb<4 & F"<ZN B,D,*@&ZN @$:"FHbN H,N>484.

31. G"<, (*, ^H@ &@2<@0>@,=!E! BD4<,>b,H 8 4*,, JBD"&:,>4b 4 D"2&4H4b :`*F84N D,FJDF@& H"80,
8@<B,H,>H>@FH>Z6 B@*N@*, FR4H"b, RH@ 8"0*@<J @BD,*,:,>>@<J >"BD"&:,>4` 4:4 &4*J *,bH,:\>@FH4
*@:0>Z F@@H&,HFH&@&"H\ @BD,*,:,>>Z, FB@F@$>@FH4 4:4 :4R>Z, 8"R,FH&", 8@H@DZ,, 8"8 FR4H",HFb,
4<,`H FJV,FH&,>>@, 4:4 D,T"`V,, 2>"R,>4, *:b *@FH40,>4b JFB,N" & D"$@H,. ="BD4<,D, FH"DT4,
*@:0>@FH>Z, :4P" =!E! *@:0>Z J<,H\ BD@&@*4H\ BD,@$D"2@&">4b, &,FH4 2" F@$@6 8@::,8H4&,
*@FH4("H\ D,2J:\H"H@&, @$:"*"H\ *,:@&@6 N&"H8@6 4 JFH">"&:4&"H\ B"DH>,DF84, @H>@T,>4b. E *DJ(@6
FH@D@>Z, JBD"&:b`V46 8DJB>Z< 8@<B:,8F>Z< BD@,8H@< *@:0,> BD@b&:bH\ 8@<B,H,>H>@FH\ & &@BD@F"N
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JFH">@&:,>4b <,0*J>"D@*>ZN B"DH>,DF84N @H>@T,>46, BD@,8H4D@&">4b F4FH,<@H,N>484 4

4>L@D<"P4@>>@6 BD,2,>H"P44 *:b B@:4H4R,F84N DJ8@&@*4H,:,6 4 &>,T>4N "8P4@>,D@&. ?BD,*,:,>4,
BD@L,FF4@>":\>ZN 8"R,FH& *@:0>@ @F>@&Z&"H\Fb >" D,2J:\H"H"N >"JR>@ @$@F>@&">>@6 BD@(D"<<Z

4FF:,*@&">46 4 @P,>84. 1"H,< ^H" <,H@*48" @P,>84 8@<B,H,>H>@FH4 4 4>FHDJ<,>H"D4b @$D"H>@6 F&b24
<@0,H 4FB@:\2@&"H\Fb & JR,$>ZN BD@(D"<<"N =!E! *:b @BD,*,:,>4b JD@&>b 8@<B,H,>H>@FH4

F:JT"H,:,6.
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3. Q,HZD,Q,HZD, 8D",J(@:\>ZN8D",J(@:\>ZN 8"<>b8"<>b

32. EHD"H,(4R,F846 B@*N@* =!E! 8 @$JR,>4` 4 B@*(@H@&8, 8"*D@& @D4,>H4D@&"> >" R,HZD,

8@<B@>,>H", 4:4 R,HZD, 8D",J(@:\>Z, 8"<>b, >" 8@H@DZ, @B4D",HFb *,bH,:\>@FH\ 8"8 F@HDJ*>48@&, H"8
4 @D(">42"P44. A,D&Z, *&" 8@<B@>,>H" H,F>@ J&b2Z&"`HFb F B@H,>P4":@<, 8@H@DZ6 BD,*B@:"(",H
>":4R4, 4 F@@H&,HFH&J`V,, F@&,DT,>FH&@&">4, BD4<,>4H,:\>@ 8 8@>8D,H>@6 D"$@H, >,@$N@*4<ZN

>"&Z8@& (4:4 8&":4L48"P44) 4 8@<B,H,>H>@FH4. #@:,, B@:@&4>Z F@HDJ*>48@& =!E! - ^H@ 4>0,>,DZ
4 JR,>Z,. ?D(">42"P4@>>@ =!E! *,:4HFb >" BD@(D"<<Z 4 BD@,8HZ. A@^H@<J &B@:>, ,FH,FH&,>>@, RH@
& >"FH@bV,, &D,<b @F>@&>@, &>4<">4, J*,:b,HFb &Zb&:,>4` 4 D"2&4H4` H,N>4R,F84N >"&Z8@& 4

8@<B,H,>H>@FH4, & R"FH>@FH4, J <,>,*0,D@& BD@(D"<< 4 BD@,8H@&. ]H4 JF4:4b BD,*BD4>4<"`HFb &
D"<8"N 3>4P4"H4&Z & @$:"FH4 JBD"&:,>4b BD@(D"<<"<4/BD@,8H"<4 (3IAA). AD@(D"<<" =!E! B@
D,":42"P44 3IAA F@FH@4H 42 JR,$>@6 BD@(D"<<Z *:b @F>@&>@(@ 8JDF" 4 8JDF" FB,P4":42"P44,
BD@(D"<<Z BD@L,FF4@>":\>@6 B@*(@H@&84, BD@(D"<<Z @F&@,>4b FD,*FH& 4 D,FJDF@& JBD"&:,>4b

BD@,8H"<4 4 8@>F":H4>(@&@6 B@**,D084 *:b "&H@>@<>ZN BD@,8H>ZN (DJBB. 3IAA $Z:" F@2*">" *:b
H@(@, RH@$Z 2"@FHD4H\ &>4<">4, =!E! >" &@BD@F"N 8@<B,H,>H>@FH4 & @$:"FH4 JBD"&:,>4b BD@,8H"<4.
E"<" JR,$>"b BD@(D"<<" F@FH@4H BD4$:424H,:\>@ 42 25 D"2:4R>ZN 8JDF@&. )@B@:>4H,:\>@

BD,*JF<@HD,>@ H"80, F@FH"&:,>4, 4>*4&4*J":\>ZN B:">@& B@&ZT,>4b JD@&>b BD@L,FF4@>":42<"

$J*JV4N JBD"&:b`V4N BD@,8H"<4 4 *DJ(4N 2"4>H,D,F@&">>ZN F@HDJ*>48@&, & 8@H@DZN J8"2Z&"`HFb
D,8@<,>*J,<Z, L@D<":\>Z, 4 >,L@D<":\>Z, &4*Z @$JR,>4b 4 B@*(@H@&84, >,@$N@*4<Z, *:b
BD@L,FF4@>":\>@(@ D@FH" 4 BD@*&40,>4b B@ F:J0$,. ]H" 4>4P4"H4&" 42&,FH>" 8"8AD@P,FF B@*(@H@&84
JBD"&:b`V4N B@ BD@,8H"< (AAIA). % D"<8"N AAIA @BD,*,:b,HFb, 8"8@6 @BZH D"$@HZ 4 8"8"b

B@*(@H@&8" >,@$N@*4<Z *:b BD4@$D,H,>4b 2>">46 4 >"&Z8@& & @$:"FH4 JBD"&:,>4b BD@(D"<<"<4 4

BD@,8H"<4. ]H" BD@(D"<<" b&:b,HFb F&@,(@ D@*" 4>FHDJ<,>H@< 4 DJ8@&@*FH&@< B@ B:">4D@&">4`

BD@L,FF4@>":\>@(@ D@FH" 4 BD@*&40,>4b B@ F:J0$, FB,P4":4FH@&, " H"80, B@ 4N B@*(@H@&8, 8
&ZB@:>,>4` $J*JV4N 2"*">46.

33. +V, @*>4< BD4@D4H,H>Z< >"BD"&:,>4,< *,bH,:\>@FH4 & @$:"FH4 B@&ZT,>4b BD@L,FF4@>":\>ZN

>"&Z8@& 4 8@<B,H,>H>@FH4 b&:b,HFb B@*(@H@&8" DJ8@&@*4H,:,6 4 <,>,*0,D@&. C"FF<@HD,>Z 4

JH&,D0*,>Z HD,$@&">4b, BD,*Xb&:b,<Z, 8 BD@L,FF4@>":\>@6 8&":4L48"P44 4 8@<B,H,>H>@FH4

<,>,*0,D@& FH"DT,(@, FD,*>,(@ 4 <:"*T,(@ 2&,>". G"8, >"BD4<,D, 8@<B,H,>H>@FH\ <,>,*0,D@&
FD,*>,(@ 2&,>" BD,*JF<"HD4&",H J<,>4, F@FH"&:bH\ B:">Z 4 @BD,*,:bH\ BD4@D4H,HZ & D"$@H,,
@FJV,FH&:bH\ 8@>HD@:\ 2" N@*@< D"$@HZ, D"2D,T"H\ 8@>L:48HZ >" D"$@R,< <,FH, 4 H.*. IR,$>Z,

BD@(D"<<Z 4 8JDFZ B@&ZT,>4b B@*(@H@&84 =!E! BD,*>"2>"R,>Z *:b H@(@, RH@$Z F@2*"H\

&@2<@0>@FH4 F@HDJ*>48"< *:b B@:JR,>4b 2>">46 4 B@&ZT,>4b 8&":4L48"P44 4 8@<B,H,>H>@FH4 & ^H4N

@$:"FHbN. ):b JFB,T>@(@ @FJV,FH&:,>4b B@FH"&:,>>ZN 2"*"R >,*@FH"H@R>@ J*,:bH\ &>4<">4, H@:\8@
BD@L,FF4@>":42<J (>"&Z8"< 4 8@<B,H,>H>@FH4). GD,H\4< @$b2"H,:\>Z< 8@<B@>,>H@< BD@(D"<<Z

=!E! & @$:"FH4 @$JR,>4b 4 B@*(@H@&84 8"*D@& b&:b,HFb <"H,D4":\>@-H,N>4R,F8@, @$,FB,R,>4, BD@,8H"
4:4 BD@(D"<<Z, RH@ BD,*B@:"(",H 42JR,>4, FB,P4":\>ZN @$:"FH,6 4 FB,P4":\>ZN BD,*<,H@&, @H
8@H@DZN 2"&4F4H JFB,T>@, @FJV,FH&:,>4, B@FH"&:,>>@6 2"*"R4. G"84<4 H,<"H4R,F84<4 @$:"FHb<4
<@(JH $ZH\ @ND">" HDJ*",BD4D@*@@ND">>"b *,bH,:\>@FH\, @$,FB,R,>4, $,2@B"F>@FH4 4:4 @BD,*,:,>>Z6
&4* B@*(@H@&84, BD,*B4F">>Z6 2"8@>@<. ="BD4<,D, 4>0,>,D B@ 4FBZH">4` *&4("H,:,6, B@<4<@
>"&Z8@& 4 8@<B,H,>H>@FH4 & H@<, RH@ 8"F",HFb <,H@*@& 4 BD@P,*JD 4FBZH">46 *&4("H,:,6, *@:0,>
2>"H\ 4 J<,H\ BD4<,>bH\ *DJ(4, 2>">4b, >"&Z84 4 @BZH, 8@H@DZ,, >"BD4<,D, <@(JH 2"HD"(4&"H\
BD@P,*JDZ 4 <,DZ @ND">Z HDJ*" 4:4 BD@P,*JDZ ^8@:@(4R,F8@(@ 8@>HD@:b. 7@<B@>,>H B@*(@H@&84
B,DF@>":" B@ &@BD@F"< <"H,D4":\>@-H,N>4R,F8@(@ @$,FB,R,>4b & P,:bN &ZB@:>,>4b B@FH"&:,>>@6
2"*"R4 BD,*@FH"&:b,H F@HDJ*>48"< =!E! &@2<@0>@FH\ BD4@$D,FH4 &"0>Z, 2>">4b 4 @BZH & *DJ(4N

@$:"FHbN, >,@$N@*4<ZN *:b $,FB,D,$@6>@(@, BD"&4:\>@(@, $,2@B"F>@(@, ^LL,8H4&>@(@ 4 $ZFHD@(@
&ZB@:>,>4b @F>@&>@6 D"$@HZ.

34. 3 >"8@>,P, R,H&,DHZ< >, <,>,, &"0>Z< 8@<B@>,>H@< @$JR,>4b 4 B@*(@H@&84 b&:b,HFb

F@&,DT,>FH&@&">4, BD@L,FF4@>":\>@(@ <"FH,DFH&", 8@H@D@, F&b2">@ F J*@&:,H&@D,>4,< 4>*4&4*J":\>ZN
B@HD,$>@FH,6 & BD@L,FF4@>":\>@< D@FH, 4 D"2&4H44. 7"0*Z6 F@HDJ*>48, 8"84< $Z @BZH@<,
8@<B,H,>H>@FH\` 4 2>">4b<4 @> >4 @$:"*": *:b &ZB@:>,>4b H,8JV4N @$b2">>@FH,6, *@:0,>
FHD,<4H\Fb 8 B@&ZT,>4` F&@,(@ BD@L,FF4@>":\>@(@ JD@&>b 4 2>">46, D,T,>4` >@&ZN BD@$:,< 4
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*@FH40,>4` >@&ZN P,:,6. =!E! BD4*",H $@:\T@, 2>"R,>4, FHD,<:,>4` F&@4N F@HDJ*>48@& 8

F@&,DT,>FH&@&">4` 4N 4>*4&4*J":\>@(@ 4 BD@L,FF4@>":\>@(@ <"FH,DFH&" 4 BD,*@FH"&:b,H 4<T4D@84,

&@2<@0>@FH4 *:b 4N &F,FH@D@>>,(@ D"2&4H4b 4 B@*(@H@&84 8 &ZB@:>,>4` >@&ZN 4:4 4>ZN

@$b2">>@FH,6.

4. ?BZH?BZH && @D(">42"P44@D(">42"P44 @$JR,>4b@$JR,>4b 44 B@*(@H@&8,B@*(@H@&8, 8"*D@&8"*D@&

35. % BD@(D"<<, ^LL,8H4&>@6 B@*(@H@&84 D"$@R,6 F4:Z &"0>"b D@:\ @H&@*4HFb <,H@*48"<

L@D<":\>@(@ 4 >,L@D<":\>@(@ @$JR,>4b 4 B@*(@H@&84 8"*D@&. A@&ZT,>4, 8&":4L48"P44 F@HDJ*>48@&
@FJV,FH&:b,HFb BD,0*, &F,(@ >" D"$@R,< <,FH, BJH,< BD4@$D,H,>4b 4<4 @BZH" D"$@HZ. ?BZH <@0,H
BD4@$D,H"H\Fb 8"8 & =!E!, H"8 4 & *DJ(4N @D(">42"P4bN, " H"80, >" @F>@&, D@H"P44 & H@< 4:4 4>@<
P,>HD, =!E!, Db*@< F *@<@< F@HDJ*>48" 4:4 & *DJ(@< <,FH,, & TH"$-8&"DH4D,, & *DJ(@< L,*,D":\>@<
JRD,0*,>44 4:4 >" >,(@FJ*"DFH&,>>@6 F:J0$,. ?BZH D"$@HZ *@B@:>b,HFb L@D<":\>Z< @$JR,>4,< 4
B@*(@H@&8@6. % @$D"2@&"H,:\>ZN P,:bN T4D@8@ 4FB@:\2J`HFb H"80, H,N>4R,F84, F4<B@24J<Z 4

8@>L,D,>P44. ):b F@HDJ*>48@& =!E! D"2D"$@H">Z BD@(D"<<Z @8"2">4b B@<@V4 FHJ*,>H"< 4

&ZBJF8>48"< &ZFT4N JR,$>ZN 2"&,*,>46. 7"0*@<J F@HDJ*>48J BD,*:"(",HFb F@FH"&4H\ 4 F@(:"F@&"H\
F@ F&@4< >"R":\>48@< 4>*4&4*J":\>Z6 B:"> B@&ZT,>4b 8&":4L48"P44, & 8@H@D@< *@:0>Z $ZH\
@HD"0,>Z FD@84, P,:4 4 B@HD,$>@FH4 *">>@(@ F@HDJ*>48" & @H>@T,>44 F&@,(@ *":\>,6T,(@

@$D"2@&">4b. A:"> F@FH"&:b,HFb H"80, F JR,H@< B@HD,$>@FH,6 @D(">42"P44. % ^H@6 F&b24 >"FH@bH,:\>@
D,8@<,>*J,HFb, >@ >, @$b2"H,:\>@ BD4<,>bH\ 4>FH4HJH >"FH"&>48@&. ?H D"2J<>@(@ F@&,H" $@:,,

@BZH>@(@ FH"DT,(@ 8@::,(4 B:">4D@&">4, *":\>,6T,(@ @$JR,>4b <@0,H :4T\ FJV,FH&,>>@ &Z4(D"H\.

5. G,N>@:@(4bG,N>@:@(4b 44 "&H@<"H42"P4b"&H@<"H42"P4b

36. G,N>4R,F846 BD@(D,FF 4 JFB,N4 & @$:"FH4 "&H@<"H42"P44 B@2&@:4:4 D"2D"$@H"H\ >@&Z, F4FH,<Z

B@**,D084, 2>"R4H,:\>@ D"FT4Db`V4, &@2<@0>@FH4 F@HDJ*>48@& *:b &ZB@:>,>4b B@FH"&:,>>ZN 2"*"R.
% >"FH@bV,, &D,<b J:JRT,>4` B@8"2"H,:,6 & D"$@H, BD42&">Z B@<@R\ F@2*"&",<Z, ^:,8HD@>>Z, F,H4

@$JR,>4b. % *@B@:>,>4, 8 2"B:">4D@&">>@6 B@*(@H@&8, H"8"b F,H\ BD,*:"(",H 4>L@D<"P4` @

F@@H&,HFH&J`V,6 *@8J<,>H"P44, B@F@$4bN, @$D"2P@&@-B@8"2"H,:\>@< @BZH, 4 *DJ(4N ^:,8HD@>>ZN
&@2<@0>@FHbN. ]H4 <"H,D4":Z 2"FZ:"`HFb F:J0"V,<J & ,(@ 8@<B\`H,D 4 & F:JR", >,@$N@*4<@FH4 4N
<@0>@ >"6H4 & ^:,8HD@>>@6 F,H4. G"8, 4>0,>,D ?G7, D"2D"$"HZ&"`V46 8":4$D@&@R>Z, HD,$@&">4b
*:b BD@,8H4D@&">4b 8@F<4R,F8@6 H,N>484, $J*,H 4<,H\ *@FHJB 8 *4D,8H4&>Z< *@8J<,>H"< =!E! B@
&@BD@F"< 8":4$D@&84, 8 F:@&"Db<, 4>L@D<"P4@>>Z< D,FJDF"<, FBD"&@R>48"<, " R,D,2World Wide Web
4 &@2<@0>@FH\ F&b2Z&"H\Fb F *DJ(4<4 @D(">42"P4b<4, >"BD4<,D, 8"8 & *">>@< F:JR",, F ND">4:4V,<
>"P4@>":\>ZN FH">*"DH@&, ="P4@>":\>Z< 4>FH4HJH@< FH">*"DH@& 4 H,N>@:@(44.

37. %=!E! 4FB@:\2J`HFb 4 *DJ(4, <,H@*484, & R"FH>@FH4, BD@(D"<<>@, @$,FB,R,>4, 8@::,8H4&>@(@
B@:\2@&">4b 4 H,:,8@>L,D,>P44. AD@(D"<<>@, @$,FB,R,>4, 8@::,8H4&>@(@ B@:\2@&">4b BD,*FH"&:b,H
F@$@6 H,N>@:@(4` ]%;, F B@<@V\` 8@H@D@6 @$,FB,R4&",HFb &2"4<@*,6FH&4, <,0*J (DJBB"<4

B@:\2@&"H,:,6 ]%;, >"N@*bV4NFb & D"2>ZN <,FH"N, BJH,< @D(">42"P44 F,H,&@(@ &2"4<@*,6FH&4b >"
D"$@R4N <,FH"N. G,:,8@>L,D,>P44 4FB@:\2J`HFb *:b @D(">42"P44 @$JR,>4b F B@<@V\` ^:,8HD@>>ZN
F,H,6, & N@*, 8@H@D@(@ 4>FHDJ8H@D 4 F:JT"H,:\ F B@<@V\` ]%; B@**,D04&"`H *4":@( & D,04<,

D,":\>@(@ &D,<,>4. #ZFHD@ D"FT4Db,HFb 4FB@:\2@&">4, *4FH">P4@>>@(@ F"<@@$JR,>4b 4 *DJ(4N

":\H,D>"H4&>ZN FB@F@$@& @$JR,>4b F B,D,N@*@< >" "&H@<"H424D@&">>Z, FD,*FH&" 4 D,FJDFZ @$JR,>4b.

EE. A@*(@H@&8"A@*(@H@&8" 8"*D@&8"*D@& && D"2&4&"`V4NFbD"2&4&"`V4NFb FHD">"NFHD">"N 44 B,D,*"R"B,D,*"R" H,N>@:@(46H,N>@:@(46

38. A@*(@H@&8" 8"*D@& B@ @F>@&@B@:"("`V4< 8@>P,BP4b< 4 <,H@*48"< *4FH">P4@>>@(@

2@>*4D@&">4b, (,@(D"L4R,F84N 4>L@D<"P4@>>ZN F4FH,<, @$D"$@H84 42@$D"0,>46 4 ">":42" *">>ZN
@ B@&,DN>@FH4 1,<:4, B@:JR,>>ZN 42 8@F<@F", *@:0>" $ZH\ >,@HX,<:,<@6 R"FH\` BD@P,FF" B,D,*"R4
H,N>@:@(46 D"2&4&"`V4<Fb FHD">"<. ):b BD4>bH4b ^LL,8H4&>ZN D,T,>46 B@ ^8@:@(4R,F84<

&@BD@F"< >,@$N@*4<Z 2>">4b 4 @BZH BD4<,>,>4b F@@H&,HFH&J`V4N H,N>@:@(46. ?*>"8@ *:b

^LL,8H4&>@(@ BD4<,>,>4b ^H4N H,N>@:@(46 >,@$N@*4<@ H"80,, RH@$Z H,N>484 4 <"H,<"H484,
D"$@H"`V4, F 8@F<4R,F84<4 *">>Z<4, B@>4<":4 @$VJ` 2"*"RJ 4 JFB,T>@ &2"4<@*,6FH&@&":4 F@
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FB,P4":4FH"<4 & @$:"FH4 ^8@:@(44 4 ">":42" (,@8@F<4R,F84N *">>ZN. % BD@H4&>@< F:JR",

BD@(D"<<>@, @$,FB,R,>4, 4 F4FH,<Z $J*JH :4T\ 4>FHDJ<,>H@< *:b >"$:`*,>4b (,@8@F<4R,F84N

*">>ZN BD"8H4R,F84 $,2 4N 8"8@(@-:4$@ F,D\,2>@(@ ">":42".

39. E 1987(@*" & D"<8"N E4FH,<Z >"$:`*,>4b D,FJDF@& 1,<:4 (]C?E) O,>HD" *">>ZN

',@:@(4R,F8@6 F:J0$Z E@,*4>,>>ZN SH"H@& ('EES!) &ZT,J8"2">>Z, BD4>P4BZ 4FB@:\2J`HFb *:b
@D(">42"P44 & D"2:4R>ZN D,(4@>"N !LD484 @$JR,>4b B@ &@BD@F"< *4FH">P4@>>@(@ 2@>*4D@&">4b,'3E
4 @$D"$@H84 42@$D"0,>46. #@:\T4>FH&@ @FJV,FH&:b,<ZN & !LD48, BD@,8H@& P,>HD" *">>ZN

'EES!/]C?E BD,*JF<"HD4&"`H @BD,*,:,>>J` B@*(@H@&8J 8"*D@& 8"8 B@ &@BD@F"< "BB"D"H>@(@ 4

BD@(D"<<>@(@ @$,FB,R,>4b 4 F@2*">4b 4 ^8FB:J"H"P44 F,H,6, H"8 4 B@ BD4>P4B"< 4 <,H@*48,

BD@&,*,>4b ">":42". ?$JR,>4, BD@&@*4HFb >" 8D"H8@FD@R>ZN (2-3 >,*,:4) 4 *@:(@FD@R>ZN (F&ZT,
@*>@(@ (@*") 8JDF"N & F"<@6 FHD">,, & D"<8"N F4FH,<ZL@D<":\>@6 4 >,L@D<":\>@6 B@*(@H@&84 8"*D@&,
& &4*, BD"8H48J<@& & P,>HD, *">>ZN ]C?E, " H"80, BJH,< 8@@D*4>"P44 L@D<":\>@(@ @$D"2@&">4b &
D"2:4R>ZN &ZFT4N JR,$>ZN 2"&,*,>4bN E@,*4>,>>ZN SH"H@& !<,D484.

40. % B@F:,*>4, (@*Z B@ :4>44 'EES! B@*(@H@&8" 8"*D@& BD@&@*4:"F\ *:b *&JN &"0>ZN BD@,8H@&

& @$:"FH4 F@HDJ*>4R,FH&", B@**,D0">>ZN !(,>HFH&@< <,0*J>"D@*>@(@ D"2&4H4b E@,*4>,>>ZNSH"H@&
(_E!3)): A,DFB,8H4&>Z, B@*N@*Z 8 ^LL,8H4&>@<J 4 D"P4@>":\>@<J JBD"&:,>4`

BD4D@*@B@:\2@&">4,< >" ;"*"("F8"D, 4 C,(4@>":\>Z6 P,>HD B@*(@H@&84 8"*D@& 4 BD48:"*>@(@

BD4<,>,>4b "(D@<,H,@D@:@(44 4 BD"8H4R,F8@6 (4*D@:@(44 (!'C'3;+G) & =4(,D,. #:"(@*"Db ^H4<
BD@,8H"< $Z: J8D,B:,> B@H,>P4": H"84N @D(">42"P46, 8"8 ="P4@>":\>"b "FF@P4"P4b JBD"&:,>4b
2"B@&,*>Z<4 D"6@>"<4 4 ="P4@>":\>Z6 4>FH4HJH (,@(D"L44 4 (4*D@(D"L44 >" ;"*"("F8"D, 4 O,>HD

!'C'3;+G &=4(,D,, & D,2J:\H"H, R,(@ ^H4 @D(">42"P44 B@:JR4:4 &@2<@0>@FH\ B@:\2@&"H\Fb *">>Z<4
42 D"2:4R>ZN 4FH@R>48@& 4 BD@&@*4H\ <,0F,8H@D":\>Z6 ">":42 (,@8@F<4R,F84N *">>ZN.

41. A@ :4>44 'EES! @FJV,FH&:b,HFb H"80, B@*(@H@&8" 8"*D@&, BD42&">>"b B@<@R\ JR,>Z< 4
FB,P4":4FH"< & @$:"FH4 4>L@D<"H484 42 *DJ(4N FHD"> F@FH"&:bH\ 4 B,D,*"&"H\ R,D,2 "3>H,D>,H"
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