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1. C"$@R"b (DJBB" B@:>@(@ F@FH"&" B@ @P,>8, @FJV,FH&:,>4b D,8@<,>*"P46 &H@D@6 7@>L,D,>P44

?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-82)& *@8:"*, @ D"$@H, F&@,6 *,FbH@6 F,FF44 (A/AC.105/637,BD4:@0,>4, II)
&>,F:" D,8@<,>*"P44,8"F"`V4,Fb B@*(@H@&84 *@8:"*@& 4 4FF:,*@&">46E,8D,H"D4"H@< 4 8@<B4:bP44
4>L@D<"P44, B@:JR,>>@6 @H (@FJ*"DFH&-R:,>@&.

2. % BJ>8H, 9 F&@,(@ *@8:"*" C"$@R"b (DJBB" D,8@<,>*@&":" 7@<4H,HJ B@ 4FB@:\2@&">4`

8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN & F&,H, BD@*@:0"`V,(@Fb D"2&4H4b 4 BD@(D,FF" & @$:"FH4

8@F<4R,F8@6 *,bH,:\>@FH4 @$D"H4H\Fb 8@ &F,< (@FJ*"DFH&"<, @F@$,>>@ 8 H,< 42 >4N, 8@H@DZ, @$:"*"`H
8DJB>Z< 8@F<4R,F84< 4:4 F&b2">>Z< F 8@F<@F@< B@H,>P4":@<, F BD@F\$@6 BD@*@:0"H\, B@ <,D,
>,@$N@*4<@FH4, >" ,0,(@*>@6 @F>@&, 4>L@D<4D@&"H\ ',>,D":\>@(@ F,8D,H"Db @ &4*"N 8@F<4R,F8@6
*,bH,:\>@FH4, & F&b24 F 8@H@DZ<4 @FJV,FH&:b,HFb 4:4 <@0,H @FJV,FH&:bH\ $@:,, H,F>@,

<,0*J>"D@*>@, F@HDJ*>4R,FH&@, J*,:bb BD4 ^H@< @F@$@, &>4<">4, B@HD,$>@FHb< D"2&4&"`V4NFb FHD">.

3. )@8:"* C"$@R,6 (DJBBZ $Z: JH&,D0*,> ="JR>@-H,N>4R,F84< B@*8@<4H,H@< >" ,(@ HD4*P"H\
HD,H\,6 F,FF44 (A/AC.105/637,BJ>8H 25), " D,8@<,>*"P44 C"$@R,6 (DJBBZ $Z:4 @*@$D,>Z 7@<4H,H@<
B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN >" ,(@ HD4*P"H\ *,&bH@6 F,FF441.

4. %B@F:,*FH&44 & F&@,6 &,D$":\>@6 >@H, @H 19 4`:b 1996(@*", "*D,F@&">>@6 &F,< B@FH@b>>Z<
BD,*FH"&4H,:b< BD4 ?D(">42"P44 ?$X,*4>,>>ZN ="P46, ',>,D":\>Z6 F,8D,H"D\ @$D"H4:Fb 8@ &F,<
BD"&4H,:\FH&"< F BD@F\$@6 >"BD"&4H\ E,8D,H"D4"HJ *@ 30 >@b$Db 1996(@*" 4>L@D<"P4`, 8@H@D"b
2"BD"T4&",HFb & &ZT,JB@<b>JHZN D,8@<,>*"P4bN.

5. 7D@<, H@(@, ',>,D":\>Z6 F,8D,H"D\ & F&@,6 &,D$":\>@6 >@H, @$D"H4: &>4<">4, BD"&4H,:\FH& >"
H@, RH@ 7@<4H,H D,8@<,>*@&": E,8D,H"D4"HJ BD,*:@04H\ (@FJ*"DFH&"<-R:,>"< BD,*FH"&:bH\ (@*@&Z,
*@8:"*Z @ F&@,6 8@F<4R,F8@6 *,bH,:\>@FH4. A@<4<@ 4>L@D<"P44 @ >"P4@>":\>ZN 4 <,0*J>"D@*>ZN
8@F<4R,F84N BD@(D"<<"N & H,8FHZ ^H4N *@8:"*@& <@0>@ $Z:@ $Z &8:`R"H\ F&,*,>4b,BD,*FH"&:b`V4,
F@$@6 @H&,HZ >" 2"BD@FZ C"$@R,6 (DJBBZ B@:>@(@ F@FH"&", " H"80, 4>L@D<"P4` @ B@$@R>ZN &Z(@*"N
8@F<4R,F8@6 *,bH,:\>@FH4 4 B@ *DJ(4< H,<"< & F@@H&,HFH&44 F 2"BD@F"<4 7@<4H,H" 4 ,(@

&FB@<@("H,:\>ZN @D(">@&2.

6. % F@@H&,HFH&44 F ^H@6 D,8@<,>*"P4,6 7@<4H,H" ',>,D":\>Z6 F,8D,H"D\ & F&@,6 &,D$":\>@6 >@H,

BD,*:@04: BD"&4H,:\FH&"< BD,*FH"&:bH\ & ,*4>@< *@8:"*, @ >"P4@>":\>@6 8@F<4R,F8@6 *,bH,:\>@FH4

4>L@D<"P4` & @H&,H >" H"84, 2"BD@FZ, " H"80, 4>L@D<"P4` B@ H,<"<, 2"BD"T4&",<J` 7@<4H,H@<
4 ,(@ &FB@<@("H,:\>Z<4 @D(">"<4, & R"FH>@FH4 4>L@D<"P4` B@ F:,*J`V4< H,<"<:
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") &4*Z 8@F<4R,F8@6 *,bH,:\>@FH4, & F&b24 F 8@H@DZ<4 @FJV,FH&:b,HFb 4:4 <@0,H

@FJV,FH&:bH\Fb $@:,, H,F>@, <,0*J>"D@*>@, F@HDJ*>4R,FH&@, F J*,:,>4,< @F@$@(@ &>4<">4b

B@HD,$>@FHb< D"2&4&"`V4NFb FHD">;

b) B@$@R>Z, &Z(@*Z @H 8@F<4R,F8@6 *,bH,:\>@FH4;

F) >"P4@>":\>Z, 4 <,0*J>"D@*>Z, 4FF:,*@&">4b, 8"F"`V4,Fb $,2@B"F>@FH4 FBJH>48@& F
b*,D>Z<4 4FH@R>48"<4 ^>,D(44;

d) 4FF:,*@&">4b, 8"F"`V4,Fb BD@$:,<Z FH@:8>@&,>4b b*,D>ZN 4FH@R>48@& ^>,D(44 F

8@F<4R,F84< <JF@D@<;

,) >"P4@>":\>Z, 4FF:,*@&">4b B@ BD@$:,<, 8@F<4R,F8@(@ <JF@D".

7. ="FH@bV46 *@8J<,>H $Z: B@*(@H@&:,> E,8D,H"D4"H@< >" @F>@&, 4>L@D<"P44 B@ H,<"<,
B,D,R4F:,>>Z< & B@*BJ>8H"N 6(") 4 (b) &ZT,, 8@H@D"b $Z:" B@:JR,>" @H (@FJ*"DFH&-R:,>@& 8 30 >@b$Db
1996(@*". 3>L@D<"P4b, 8@H@D"b $J*,H B@:JR,>" B@F:, ^H@6 *"HZ, $J*,H &8:`R,>" & *@$"&:,>4b 8
>"FH@bV,<J *@8J<,>HJ. A@:JR,>>"b 4>L@D<"P4b B@ H,<"<, 8@H@DZ, B,D,R4F:,>Z & B@*BJ>8H"N 6(F)-(,)
&ZT,, &8:`R,>" & @H*,:\>Z6 *@8J<,>H (!/!E.105/659).

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

1?L4P4":\>Z, @HR,HZ ',>,D":\>@6 !FF"<$:,4, BbH\*,FbH B,D&"b F,FF4b, )@B@:>,>4, 20
(!/51/20),BJ>8H 31.

2G"< 0,, BJ>8H 167.
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?G%+GY?G%+GY, A?9IQ+==Y+A?9IQ+==Y+ ?G?G '?EI)!CEG%'?EI)!CEG%-Q9+=?%Q9+=?%*

!%EGC3a!%EGC3a

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

% *@8:"*, !&FHD44 42:"(",HFb *,bH,:\>@FH\ ^H@6 FHD">Z & @$:"FH4 8@F<4R,F84N 4FF:,*@&">46

4 >,8@H@DZN F<,0>ZN @$:"FHbN & 1994-1995(@*"N. ]H" *,bH,:\>@FH\ @FJV,FH&:b,HFb (:"&>Z< @$D"2@<
>" @F>@&, F@HDJ*>4R,FH&" F *DJ(4<4 FHD">"<4 4:4 <,0*J>"D@*>Z<4 @D(">42"P4b<4. ED,*FH&" >"

D"2:4R>Z, &4*Z 8@F<4R,F8@6 *,bH,:\>@FH4 &Z*,:b`HFb & @F>@&>@< L,*,D":\>Z< ;4>4FH,DFH&@< B@

*,:"< >"J84, HD">FB@DH" 4 4F8JFFH& 4 D"FBD,*,:b`HFb FD,*4 @H*,:\>ZN 4>FH4HJH@& R,D,2 !&FHD46F8J`
"8"*,<4` >"J8 4 !&FHD46F846 L@>* L4>">F4D@&">4b >"JR>ZN 4FF:,*@&">46 ("Fonds zur Förderung der
Wissenschaftlichen Forschung - FWF").)DJ(4, BD@,8HZ @FJV,FH&:b`HFb B@ 8@>HD"8H"< +7!.

A@:>Z6 H,8FH *@8:"*" $J*,H 42*"> & &4*, @H*,:\>@6 BJ$:48"P44 8 F,FF44 ="JR>@-H,N>4R,F8@(@
B@*8@<4H,H" 7?AI?E.

!!. E&b2\E&b2\ 44 8@@D*4>"P4b8@@D*4>"P4b

!&FHD46F8@, 8@F<4R,F8@, "(,>HFH&@ (!7!), 8@H@D@, $Z:@ F@2*">@ & 1972(@*J, b&:b,HFb *:b
L,*,D":\>@(@ BD"&4H,:\FH&" P,>HD@< 8@@D*4>"P44 8@F<4R,F8@6 *,bH,:\>@FH4 & !&FHD44.

1. 7@@D*4>"P4b7@@D*4>"P4b *,bH,:\>@FH4*,bH,:\>@FH4, @H>@FbV,6Fb@H>@FbV,6Fb 88 BD@(D"<<"<BD@(D"<<"< +7!+7!

A@<4<@ JR"FH4b & @$b2"H,:\>@6 BD@(D"<<, (&4*Z *,bH,:\>@FH4 @$V,(@ >"2>"R,>4b, &8:`R"b
4FF:,*@&">4b @$V,(@ N"D"8H,D", BD@(D"<<J F@2*">4b H,N>@:@(46 4 >"JR>J` BD@(D"<<J), !&FHD4b
&>@F4H F&@6 &8:"* & D,":42"P4` F:,*J`V4N L"8J:\H"H4&>ZN BD@(D"<<:

• AD@(D"<<" >"$:`*,>4b 1,<:4:

• +&D@B,6F846 FBJH>48 *4FH">P4@>>@(@ 2@>*4D@&">4b ERS-2
• A@*(@H@&4H,:\>"b BD@(D"<<" >"$:`*,>4b 1,<:4 (AA=1 - BD@*@:0,>4,)
• ="N@*bV46Fb >" B@:bD>@6 @D$4H, FBJH>48 >"$:`*,>4b 1,<:4 (]=%3E!G-1 4 ;+G?A-1)
• EBJH>484 &H@D@(@ B@8@:,>4b ";,H,@F"H" (;E')
• AD@(D"<<" D"2D"$@H84 >"JR>ZN ^8FB,D4<,>H@& (AC?)+7E)
• AD@(D"<<" @$V,6 B@**,D084 D"2&4H4b H,N>@:@(44 ('EGA)

• ]:,8HD@F&b2\

• AD@(D"<<Z B,DFB,8H4&>ZN F4FH,< 4 H,N>@:@(46 (!EGA)
• AD@(D"<<" 4FF:,*@&">46 B@ &@BD@F"< D,HD">F:bP44 *">>ZN 4 D"2D"$@H84 H,N>@:@(44

()CG;)
• AD@(D"<<" B,DFB,8H4&>ZN 4FF:,*@&">46 & @$:"FH4 F4FH,< H,:,8@<<J>48"P46 (!CG+E)

• 7@F<4R,F84, HD">FB@DH>Z, F4FH,<Z:
• AD@(D"<<" D"2D"$@H84 D"8,HZ->@F4H,:b "!D4">-5"
• )@B@:>4H,:\>Z, BD@(D"<<Z "!D4">-5"
• AD@(D"<<" 4FF:,*@&">46 F P,:\` F@2*">4b $J*JV,6 @$V,,&D@B,6F8@6 8@F<4R,F8@6

HD">FB@DH>@6 F4FH,<Z (K+EG3A).

E@HDJ*>484 !7! BD,*FH"&:b`H 4>H,D,FZ !&FHD44 & F&b24 F ^H4<4 &4*"<4 *,bH,:\>@FH4,
JR"FH&Jb & 2"F,*">4bN F@&,H@& JBD"&:b`V4N F@@H&,HFH&J`V4N BD@(D"<<.

*?H&,HZ &@FBD@42&@*bHFb & H@6 L@D<,, & 8"8@6 @>4 $Z:4 B@:JR,>Z.
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C,2J:\H"HZ F@HDJ*>4R,FH&" !&FHD44 & D"<8"N <,D@BD4bH46, BD@&@*4<ZN +7!, <@0>@ & P,:@<
@P,>4H\ B@:@04H,:\>@. 7@^LL4P4,>H @8JB",<@FH4 *:b BD@<ZT:,>>@FH4, B@*FR4HZ&",<Z6 +7! *:b
&F,N FHD"> 4 B@8"2Z&"`V46 (,@(D"L4R,F8@, D"FBD,*,:,>4, BD,*@FH"&:b,<ZN 8@>HD"8H@&, F@FH"&4: *:b
!&FHD44 1,02 >" *,8"$D\ 1995(@*". 32 @$V,(@ @$X,<" D"$@H B@ ^H4< 8@>HD"8H"< 86,4BD@P,>H"
B@:JR4:4 "&FHD46F84, BD@<ZT:,>>Z, 8@<B">44 4 13,6BD@P,>H" - >"JR>@-4FF:,*@&"H,:\F84,
4>FH4HJHZ 4 J>4&,DF4H,HZ.

2. ),bH,:\>@FH\),bH,:\>@FH\ && @$:"FH4@$:"FH4 *4FH">P4@>>@(@*4FH">P4@>>@(@ 2@>*4D@&">4b2@>*4D@&">4b

C"$@R"b (DJBB" !7! B@ *4FH">P4@>>@<J 2@>*4D@&">4` BD@*@:0",H &ZB@:>bH\ 2"*"R4,
8"F"`V4,Fb @$<,>" 4>L@D<"P4,6 4 @8"2">4b F@*,6FH&4b *,bH,:\>@FH4 & @$:"FH4 *4FH">P4@>>@(@

2@>*4D@&">4b & !&FHD44. !7! &ZFHJB",H & 8"R,FH&, ="P4@>":\>@(@ 8@@D*4>"P4@>>@(@ P,>HD" (=7O)
B@ D"FBD@FHD">,>4` *">>ZN, B@:JR,>>ZN F B@<@V\` FBJH>48@&@(@ *4FH">P4@>>@(@ 2@>*4D@&">4b, &
H,F>@< F@HDJ*>4R,FH&, F BD@(D"<<@6 +7! "]DH>,H" 4 ]%C3;!/. !7! D"FB@:"(",H $">8@< *">>ZN
@ &F,N 42@$D"0,>4bN 9!=)E!G (& &4*, L@H@F>4<8@& *:b @B,D"H4&>@(@ 4FB@:\2@&">4b), F*,:">>ZN
>"* "&FHD46F8@6 H,DD4H@D4,6. !7! b&:b,HFb R:,>@< +&D@B,6F8@6 "FF@P4"P44 :"$@D"H@D46

*4FH">P4@>>@(@ 2@>*4D@&">4b (+!9)1) 4 &ZFHJB",H & >,6 & 8"R,FH&, >"P4@>":\>@(@ BD,*FH"&4H,:b
F 4`>b 1989(@*".

3. 7@@D*4>"P4b7@@D*4>"P4b *&JFH@D@>>,6*&JFH@D@>>,6 8@F<4R,F8@68@F<4R,F8@6 *,bH,:\>@FH4*,bH,:\>@FH4

!7! 4<,,H F@(:"T,>4b F ="P4@>":\>Z< JBD"&:,>4,< B@ "^D@>"&H48, 4 4FF:,*@&">4`

8@F<4R,F8@(@ BD@FHD">FH&" (=!E!), " H"80, F 8@F<4R,F84<4 "(,>HFH&"<4 ',D<">44, =@D&,(44,
KD">P44, S&,P44 4 S&,6P"D44, 8@H@DZ, F:J0"H @F>@&@6 *:b F@HDJ*>4R,FH&". =" @F>@&, ^H4N

F@(:"T,>46 <@(JH D"2D"$"HZ&"H\Fb F@&<,FH>Z, BD@,8HZ & @$:"FH4 8@F<4R,F84N 4FF:,*@&">46.

4. ?D(">42"P4b?D(">42"P4b ?$X,*4>,>>ZN?$X,*4>,>>ZN ="P46="P46

!7! JR"FH&J,H & D"$@H, 7@<4H,H" ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 4FB@:\2@&">4`

8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN (7?AI?E) 4 ,(@ ="JR>@-H,N>4R,F8@(@ B@*8@<4H,H".
?F>@&>Z<4 & B@&,FH8, *>b b&:b`HFb &@BD@FZ 4FB@:\2@&">4b *">>ZN *4FH">P4@>>@(@ 2@>*4D@&">4b

42 8@F<@F" & 4>H,D,F"N D"2&4&"`V4NFb FHD">, $J*JV,(@ 4FB@:\2@&">4b (,@FH"P4@>"D>@6 @D$4HZ,
$,2@B"F>@(@ 4FB@:\2@&">4b b*,D>ZN 4FH@R>48@& ^>,D(44 & 8@F<@F,, " H"80, &@BD@FZ 2"V4HZ 4

<@>4H@D4>(" @8DJ0"`V,6 FD,*Z, &8:`R"b BD@$:,<J 8@F<4R,F8@(@ <JF@D".

%%. 3FF:,*@&"H,:\F84,3FF:,*@&"H,:\F84, 4>FH4HJHZ4>FH4HJHZ

1. !&FHD46F8"b!&FHD46F8"b "8"*,<4b"8"*,<4b >"J8>"J8, 3>FH4HJH3>FH4HJH 8@F<4R,F84N8@F<4R,F84N 4FF:,*@&">464FF:,*@&">46 && 'D"P,'D"P,

"") K"8J:\H,HK"8J:\H,H ^8FB,D4<,>H":\>ZN^8FB,D4<,>H":\>ZN 8@F<4R,F84N8@F<4R,F84N 4FF:,*@&">464FF:,*@&">46

3>FH4HJH 8@F<4R,F84N 4FF:,*@&">46 (373)!&FHD46F8@6 "8"*,<44 >"J8 JR"FH&J,H & BD@&,*,>44
^8FB,D4<,>H@& & D"<8"N R,HZD,N 4<,`V4N &"0>@, 2>"R,>4, B@:,H@& 8DJB>ZN 8@F<4R,F84N "BB"D"H@&.
AD@,8H "7:"FH,D" & D"<8"N B@:,H@& R,HZD,N 8@F<4R,F84N "BB"D"H@& @FJV,FH&:b,HFb F@&<,FH>@
+&D@B,6F84< 8@F<4R,F84< "(,>HFH&@< (+7!) 4 ="P4@>":\>Z< JBD"&:,>4,< B@ "^D@>"&H48, 4

4FF:,*@&">4`8@F<4R,F8@(@ BD@FHD">FH&" (=!E!). O,:\`BD@,8H" b&:b,HFb 4FF:,*@&">4, B:"2<,>>@6
FD,*Z 1,<:4 F B@<@V\` R,HZD,N 4*,>H4R>ZN 8@F<4R,F84N "BB"D"H@&, >"N@*bV4NFb >" B@RH4
4*,>H4R>ZN @D$4H"N. +(@ @F>@&>Z, >"JR>Z, P,:4 BD,*JF<"HD4&"`H ">":42 BD4(D">4R>ZN F:@,& 4
&@:>@&ZN B@:,6 & B:"2<,>>@6 FD,*, @8@:@2,<>@(@ BD@FHD">FH&" & HD,N 42<,D,>4bN. % 19944
1995(@*"N >"4$@:,, "8H4&>@ @FJV,FH&:b:4F\ D"$@HZ B@ 4FBZH">4` BD4$@D@& R,HZD,N 8@F<4R,F84N
"BB"D"H@&. %8:"* L"8J:\H,H" & BD@,8H "7:"FH,D" 2"8:`R",HFb & B@FH"&8, BD4$@D@& *:b *&JN
^8FB,D4<,>H@&: BD4$@D" "8H4&>@(@ 8@>HD@:b >"&4("P4@>>ZN &@2<@0>@FH,6 8@F<4R,F8@(@ "BB"D"H"
B@ @H>@T,>4` 8 B:"2<,>>@6 FD,*, ("8H4&>Z6 8@>HD@:\ B@H,>P4":" 8@F<4R,F84N "BB"D"H@& - !EA?7),
" H"80, L,DD@2@>*@&@(@ <"(>4H@<,HD" (K';).
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%2"4<>@, D"FB@:@0,>4, 1,<:4 4 ;"DF" $:"(@BD4bHFH&J,H 2"BJF8J 8@F<4R,F84N "BB"D"H@& >"

;"DF & 19944:4 1996(@*"N. 3>FH4HJH 8@F<4R,F84N 4FF:,*@&">46 (373) $Z&T,(@ E@&,HF8@(@ E@`2"
&ZFHJB4: 4>4P4"H@D@< @FJV,FH&:,>4b <,0*J>"D@*>@(@ BD@,8H" B@* >"2&">4,< ";"DF-94", F
4FB@:\2@&">4,< *&JN B@RH4 4*,>H4R>ZN 8@F<4R,F84N "BB"D"H@&. % F4:J D"2:4R>ZN BD4R4>

2"B:">4D@&">>Z6 2"BJF8 @$@4N "BB"D"H@& B,D,>@F4:Fb F@@H&,HFH&,>>@ >" 19964 1998(@*Z. !&FHD4b
B@FH"&:b,H BD4$@D>@, @$@DJ*@&">4, *:b @$@4N "BB"D"H@&, " 4<,>>@ & D"<8"N ^8FB,D4<,>H" MAREMF,
BD,*JF<"HD4&"`V,(@ 42JR,>4, <"(>4H>@(@ B@:b 4:4 ^:,8HD@>>ZN FB,8HD@&, 4 ^8FB,D4<,>H"

MARIPROBE-D, BD,*JF<"HD4&"`V,(@ 4FB@:\2@&">4, <>@(@P,:,&@(@ >"BD"&:,>>@(@ 2@>*" *:b

4FF:,*@&">4b B:"2<Z. A@F:,*>46 BD4$@D F@2*",HFb F@&<,FH>@ F 3>FH4HJH@< F&b24 4 D"FBD@FHD">,>4b
&@:> 'D"P8@(@ H,N>4R,F8@(@ J>4&,DF4H,H". % 8@>FHDJ8P44 <"(>,H@<,HD" JRH,> BD,*Z*JV46 @BZH

4FB@:\2@&">4b B@*@$>ZN BD4$@D@& & BD@,8H"N "%,("" 4 "K@$@F" 4 4FB@:\2J`HFb *&" *"HR48": @*4>
&>JHD4, " *DJ(@6 F>"DJ04 7!. %F, &ZT,JB@<b>JHZ, BD4$@DZ D"2D"$"HZ&"`HFb & F@HDJ*>4R,FH&, F
@*>4< 4:4 $@:,, 4>FH4HJH"<4 #,:\(44, %,>(D44, ',D<">44, 3D:">*44, C@FF46F8@6 K,*,D"P44,
E@,*4>,>>ZN SH"H@& !<,D484, KD">P44 4 Q,TF8@6 C,FBJ$:484.

E4FH,<" "3>H,D$@:" F@FH@4H 42 *&JN B"D FBJH>48@&: @*4> >"N@*4HFb >" *@FH"H@R>@ >428@6

@D$4H, ("&D@D":\>Z6 2@>*, "B@(,6 20 0008<), " *DJ(@6 - >" @D$4H, F "B@(,,< 200 0008< ("N&@FH@&@6"
2@>*). ]H4 *&, F@&,DT,>>@ D"2>Z, @D$4HZ $Z:4 &Z$D">Z *:b H@(@, RH@$Z @N&"H4H\ F@@H&,HFH&,>>@
"&D@D":\>Z6 4 "N&@FH@&@6" D"6@>Z <"(>4H@FL,DZ 1,<:4. 7"0*Z6 42 ^H4N 8DJB>ZN FBJH>48@& $J*,H
F@BD@&@0*"H\ >,$@:\T@6 B@*FBJH>48, F H,< RH@$Z <@0>@ $Z:@ BD@&@*4H\ D"2:4R4, <,0*J

BD@FHD">FH&,>>Z<4 4 &D,<,>>Z<4 L"8H@D"<4. C"$@HJ "BB"D"HJDZ >" $@DHJ @F>@&>@(@ FBJH>48" >"
@D$4H, F >4284< "B@(,,< $J*,H 8@>HD@:4D@&"H\ BD4$@D EA+7E, ">":@(4R>Z6 BD4$@DJ !EA?7,
8@H@DZ6 4FB@:\2J,HFb & D"<8"N BD@,8H" "7:"FH,D". AD4$@D EA+7E BD42&"> @$,FB,R4H\ FH"$4:42"P4`
D"$@HZ BD4$@D@& 8@F<4R,F84N "BB"D"H@&, F H,< RH@$Z <@0>@ $Z:@ B@:JR4H\ H@R>Z, 42<,D,>4b

8@<B@>,>H@& N@:@*>@6 B:"2<Z. EA+7E D"2D"$"HZ&",HFb F@&<,FH>@ 3>FH4HJH@< 8@F<4R,F84N

4FF:,*@&">46 4="JR>@-4FF:,*@&"H,:\F84< P,>HD@< & 1"6$,DF*@DL, BD4 F@HDJ*>4R,FH&, FB,P4":4FH@&
?H*,:" 8@F<4R,F8@6 >"J84 +7!/+EG+7.

E@&<,FH>Z6 BD@,8H =!E!/+7! "7"FF4>4/'`6(,>F", BD,*JF<"HD4&"`V46 2"BJF8 8@F<4R,F8@(@
"BB"D"H" 8 E"HJD>J 4 ,(@ FBJH>48J G4H">J & 1997(@*J, &8:`R",H 4FB@:\2@&">4, FBJF8",<@(@ "BB"D"H".
% D"<8"N BD@,8H", @FJV,FH&:b,<@(@ F@&<,FH>@ F 4>FH4HJH"<4 3FB">44, 3H":44, KD">P44 4 +EG+7,
(@H@&4HFb BD@&,*,>4, Db*" ^8FB,D4<,>H@& (HASI), & N@*, 8@H@DZN $J*JH 42<,DbH\Fb L424R,F84, 4
^:,8HD4R,F84, B"D"<,HDZ "H<@FL,DZ >" FH"*44 FBJF8" >"R4>"b F &ZF@HZ BD4<,D>@ 170 8< @H

B@&,DN>@FH4 B:">,HZ. ?F>@&>Z, P,:4 ^8FB,D4<,>H" - F*,:"H\ 2"<,DZ ,FH,FH&,>>ZN B@:,6 B,D,<,>>@(@
4 B@FH@b>>@(@ H@8", *4^:,8HD4R,F8@6 BD@>4P",<@FH4, "8JFH4R,F84N B@:,6 4 &D,<,>>@6 8@>FH">HZ
^:,8HD4R,F8@6 D,:"8F"P44 &@ &D,<b FBJF8" 4 B@F:, BD42,<:,>4b. =" >4284N &ZF@H"N H"80, $J*,H
@FJV,FH&:bH\Fb @$D"$@H8" *">>ZN *:b $@DH@&@6 C9E &ZF@HZ. +F:4 8"BFJ:" F@ND">4H F&@`

D"$@H@FB@F@$>@FH\ B@F:, *@FH40,>4b B@&,DN>@FH4, F ,, B@<@V\` $J*JH H"80, BD@&,*,>Z 2"<,DZ Db*"
B"D"<,HD@& >" B@&,DN>@FH4 G4H">".

!&FHD4b H"80, & 2>"R4H,:\>@6 <,D, F@*,6FH&J,H BD@&,*,>4` *DJ(@(@ ^8FB,D4<,>H",
BD,*JF<"HD4&"`V,(@ 4FB@:\2@&">4, F$@D>48"-B4D@:42"H@D" "^D@2@:,6 (EA!). 3FN@*b 42 D,2J:\H"H@&
>"$:`*,>46, BD@&,*,>>ZN F B@<@V\` >"2,<>ZN FH">P46 4 F $@DH" <,0B:">,H>@6 "&H@<"H4R,F8@6
FH">P44 "%@b*0,D", <@0>@ BD,*B@:@04H\, RH@ G4H"> 4<,,H "2@H>@-<,H">@&J` "H<@FL,DJ, 8@H@D"b
F@*,D04H "^D@2@:4, @$D"2@&"&T4,Fb, &@2<@0>@, & D,2J:\H"H, B@:4<,D42"P44 8"D$`D4D@&">>@(@

&@*@D@*". % N@*, ^8FB,D4<,>H" EA! BD,*B@:"(",HFb @D(">42@&"H\ F$@D "H<@FL,D>ZN "^D@2@:,6,
F@*,D0"V4NFb & FHD"H@FL,D, 4 &,DN>,6 HD@B@FL,D, G4H">", >" ^H"B, FBJF8" 8"BFJ:Z "'`6(,>F", "
2"H,< B@*@(D,&"H\ 4 4FF:,*@&"H\ ^H4 "^D@2@:4. 7 R4F:J @F>@&>ZN >"JR>ZN P,:,6 @H>@FbHFb

@BD,*,:,>4, F@FH"&" "^D@2@:,6 4 @H>@F4H,:\>@, BD,@$:"*">4, &N@*bV4N & >4N 8@<B@>,>H@&, " H"80,
@H>@F4H,:\>@, BD,@$:"*">4, 8@>*,>F4D@&">>ZN @D(">4R,F84N F@,*4>,>46, FD,*>,(@ D"2<,D" JR"FH8@&
>J8:,"P44 "^D@2@:,6 4 D"*4@"8H4&>ZN F&@6FH& R"FH4P,>"N@*bV4NFb & >40>,6 FHD"H@FL,D, 4 & &,DN>,6
HD@B@FL,D,. CJ8@&@*4H D"$@H"<4 B@ F@2*">4` BD4$@D" EA! F@HDJ*>48 E:J0$Z "^D@>@<44 (==3O),
A"D40. !&FHD4b >,F,H @H&,HFH&,>>@FH\ 2" D"2D"$@H8J >"&4("P4@>>@(@ ^:,8HD@>>@(@ @$@DJ*@&">4b,
BD@(D"<<>@(@ @$,FB,R,>4b 4 &F,(@ >"2,<>@(@ 4FBZH"H,:\>@(@ 8@<B:,8F". %8:"* !&FHD44 & L@D<,
BD4$@D>@(@ @$@DJ*@&">4b @$,FB,R4&",HFb & D"<8"N BD@(D"<<Z +7!-AC?)+7E. 1" 8@@D*4>"P4`

H,N>4R,F84N &@BD@F@& @H&,R",H ),B"DH"<,>H, " & 8"R,FH&, B@*Db*R48", @H&,R"`V,(@ 2" D"2D"$@H8J
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@$@DJ*@&">4b, ,(@ BD@42&@*FH&@ 4 4FBZH">4,, &ZFHJB",H "&FHD46F8"b BD@<ZT:,>>@FH\ (8@<B">44
"3@">>,J< D,F,DR" 4 "SD"8-"^D@FB,6F").

7@<B:,8F EA! F@FH@4H 42 B@*&40>@(@ L4:\HD" *:b F$@D" "^D@2@:,6, >"F@F", 8@H@DZ6 BD@(@>b,H
F8&@2\ L4:\HD F@*,D0"V4,Fb & "H<@FL,D, G4H">" ("2Z, $"::@>" F "2@H@<, >,F8@:\84N 8:"B">@& 4
F@@H&,HFH&J`V,(@ ^:,8HD@>>@(@ @$@DJ*@&">4b *:b JBD"&:,>4b 8@<B:,8F@<. A@F:, 2"$@D" BD@$ L4:\HD
B@<,V",HFb & B,R\ 4 42@:4DJ,HFb @H @8DJ0"`V,6 FD,*Z. ="(D,& L4:\HD" & B,R4 @FJV,FH&:b,HFb &
*&JN H,<B,D"HJD>ZN D,04<"N, B@F:, R,(@ B"DZ "^D@2@:,6 B,D,>@FbHFb "2@H>Z< ("2@< R,D,2 &ZN@*bV46
>"DJ0J B@*@(D,&",<Z6 HDJ$@BD@&@* & ("2@&Z6 ND@<"H@(D"L/<"FF-FB,8HD@<,HD ('M;E) *:b

B@F:,*J`V,(@ ">":42". ?$" 8@F<4R,F84N BD4$@D" JFB,T>@ BD@T:4 &F, 4FBZH">4b 4 (@H@&Z *:b

B@*8:`R,>4b 4 BD@&,*,>4b @BZH@& & B@:,H>ZN JF:@&4bN.

7@F<4R,F846 "BB"D"H "7"FF4>4" $J*,H 2"BJV,> & @8Hb$D, 1997(@*" F $"2Z %%E ES! >" <ZF,
7">"&,D": F B@<@V\` D"8,H@>@F4H,:b "G4H">-V/7,>H"&D". AD4 B@:,H, 8 E"HJD>J 7! $J*JH

$:"(@BD4bHFH&@&"H\ (D"&4H"P4@>>Z, B@:b %,>,DZ, 1,<:4 4 _B4H,D". A"FF4&>Z6 JR"FH@8 B@:,H"

>"R>,HFb 2" 22 *>b *@ &FHD,R4 F G4H">@<. A@F:, @H*,:,>4b @H 7! "7"FF4>4" 2@>* "'`6(,>F" *@FH4(>,H
G4H">" 4 &@6*,H & ,(@ "H<@FL,DJ. =" JR"FH8, &N@*" & "H<@FL,DJ F8@D@FH\ 2@>*" $J*,H F>40,>" F

6,8 8</F,8 *@ 300</F,8. EBJF8 & "H<@FL,D, >"R4>",HFb F D"F8DZH4b B"D"T`H", 4 F ^H@(@ <@<,>H"
&8:`R"`HFb BD4$@DZ *:b BD@&,*,>4b ^8FB,D4<,>H@&.

32 D,2J:\H"H@& BD,*Z*JV4N B@:,H@& @F>@&>@6 4>H,D,F B@-BD,0>,<J &Z2Z&"`H D,2J:\H"HZB@:,H"
<,0B:">,H>@6 FH">P44 8 8@<,H, '"::,b. % N@*, F@&<,FH>@(@ 4FF:,*@&">4b =!E! (O,>HD 8@F<4R,F84N
B@:,H@& 4<.'@**"D*") 4373 (;@F8&") 42JR":"F\ D,:,&">H>@FH\ FHDJ8HJD F@:>,R>@(@ &,HD" (42<,>,>4b
& <,0B:">,H>@< <"(>4H>@< B@:, - ;;A) *:b H"8 >"2Z&",<ZN b&:,>46 @HDZ&" (@HDZ& N&@FH" B:"2<Z
8@<,HZ). % N@*, 42JR,>4b D,2J:\H"H@& F@&@8JB>@FH4 42<,D,>46, B@:JR,>>ZN & 8@F<@F, 4 F B@<@V\`
>"2,<>ZN FH">P46, F&b24 <,0*J ^H4<4 *&J<b L,>@<,>"<4 >, $Z:@ @$>"DJ0,>@, RH@ @BD@&,D(",H D">,,
F<@*J:4D@&">>Z, >" 8@<B\`H,D, D,2J:\H"HZ. % F&b24 F >"$:`*,>4b<4 2" 8@<,H@6 '"::,b &Z2Z&",H
4>H,D,F H"80, <@*J:bP4b B@H@8@& R"FH4P, >"$:`*"&T4NFb F B@<@V\` 8@F<4R,F84N "BB"D"H@& "%,(""
4 ")0@HH@". % >"FH@bV46 <@<,>H, 8"8 BD,*FH"&:b,HFb, @BD,*,:,>>Z< b&:b,HFb H@:\8@ H@, RH@ *">>"b
<@*J:bP4b >, &Z2Z&",HFb 4F8:`R4H,:\>@ 8@:,$">4b<4 <"(>4H>@(@ B@:b. O4LD@&"b <@*,:\

B@8"2Z&",H @$D"2@&">4, 8@>*,>F"H@& & B:"2<,>>@< N&@FH, B@F:, 42<,>,>4b >" 90@ >"BD"&:,>4b
F4:@&ZN :4>46 & <,0B:">,H>@< <"(>4H>@< B@:,, BD@FH4D"`V,<Fb >"* 8@<,H@6.

A@:,HZ 8@F<4R,F84N "BB"D"H@& "K@$@F" 8 ;"DFJ 4 ,(@ FBJH>48J K@$@FJ B@2&@:4:4 B@:JR4H\
*">>Z, F >,&4*">>Z< D">,, &D,<,>>Z< D"2D,T,>4,<, " H"80, *">>Z, 42 BD4:,("`V4N 8 ;"DFJ
D"6@>@&, 8@H@DZ, *@ ^H@(@ >48@(*" >, 4FF:,*@&":4F\. #@:,, *,H":\>@ $Z:" 42JR,>" F&b2\ <,0*J

B"D"<,HD"<4 F@:>,R>@(@ &,HD" 4 B@(D">4R>Z<4 B"D"<,HD"<4. EH":@ @R,&4*>Z<, RH@ <"(>4H@FL,D>Z6
N&@FH ;"DF" H@R>@ H"8 0, 2"&4F4H @H *4>"<4R,F8@(@ *"&:,>4b F@:>,R>@(@ &,HD", 8"8 4 N&@FH 1,<:4;
^H@ b&4:@F\ ,V, @*>4< B@*H&,D0*,>4,< 8@<B@24P4@>>@(@ N"D"8H,D" &2"4<@*,6FH&4b F@:>,R>@(@ &,HD"

4 ;"DF". E JR,H@< 4>H,DBD,H"P44 D,2J:\H"H@& >"$:`*,>46, B@:JR,>>ZN F B@<@V\` *&JN <@*J:,6
BD4$@D@& *:b 42JR,>4b B:"2<Z G!IE 4 !EA+C!, >"N@*bV4NFb >" $@DHJ "K@$@F"-2", $Z:@ >"R"H@
BD@&,*,>4, FD"&>4H,:\>@(@ 4FF:,*@&">4b *">>ZN @ R"FH4P"N 4 <"(>4H>@< B@:,. O4LD@&"b <@*,:\
<"(>4H>@(@ B,D,N@*>@(@ F:@b $Z:" D"FT4D,>" BJH,< &8:`R,>4b B"D"<,HD" 42@:4D@&">>@(@ B@:b &

N&@FH, RH@ H"84< @$D"2@< B@2&@:b,H 4FR4F:bH\ B@H@8 B:"2<Z 4 <"(>4H>@, B@:, & :`$@6 H@R8, &@8DJ(
;"DF". % P,:bN BD@&,D84 & *">>Z, 42JR",<Z, B@:b &&@*4:4F\ R"FH4PZ, FH"H4FH4R,F84, F&@6FH&"
8@H@DZN 2"H,< ">":424D@&":4F\. AD,*&"D4H,:\>Z, D,2J:\H"HZ *@FH"H@R>@ N@D@T@ F@(:"FJ`HFb F

BD@&,*,>>Z<4 42<,D,>4b<4, B@2&@:bb BD,*B@:@04H\, RH@ 42@:4D@&">>@, B@:, b&:b,HFb 2>"R4<Z<
BD4$:40,>4,< B,D&@(@ B@Db*8" &,:4R4>Z 4FH4>>@(@ T:,6L" ;"DF".

AJH,< 42JR,>4b *">>ZN @ <"(>4H>@< B@:,, B@:JR,>>ZN & N@*, ^8FB,D4<,>H" ";4T"" >" $@DHJ
8@F<4R,F84N "BB"D"H@& "%,("-1 4 2", BD@*@:0":4F\ B@4F84 b&:,>46 & F@:>,R>@< &,HD,, 8@H@DZ,
FR4H"`HFb 4<,`V4<4 @H>@T,>4, 8 BD@P,FF"<, BD@4FN@*bV4< & 8@<, 8@<,HZ '"::,b. ?8"2":@F\, RH@
*:b H"84N 4FF:,*@&">46 "$F@:`H>@ >,@$N@*4<@ <@*J:4D@&"H\ &@2<JV,>4b & F@:>,R>@< &,HD,. % N@*,
@FJV,FH&:,>4b F@&<,FH>@(@ BD@,8H" F A,H,D$JD(F84< J>4&,DF4H,H@< (C@FF46F8"b K,*,D"P4b) $Z:"
F@FH"&:,>" BD@(D"<<"MHD, 8@H@D"b FB@F@$>" &@FBD@42&@*4H\ &@2<JV,>4b & F@:>,R>@< &,HD,, 8@H@DZ6
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"*J,H" F B@&,DN>@FH4 E@:>P" & <,0B:">,H>@, BD@FHD">FH&@. A,D&Z, D,2J:\H"HZ J0, *@8"2":4

B@:,2>@FH\ ^H@6 BD@(D"<<Z *:b <@*J:4D@&">4b <,FH@>"N@0*,>4b F,8H@D":\>ZN (D">4P.

E B@<@V\` ">":42", BD@&,*,>>@(@ >" @F>@&, *">>ZN, 8@H@DZ, $Z:4 B@:JR,>Z F 8@F<4R,F84N
"BB"D"H@& "%,("-1 4 2", "K@$@F-1 4 2", @D$4H":\>@6 FHJB,>4 "A4@>,D-%,>,D"" 4 4FF:,*@&"H,:\F8@6
<,0B:">,H>@6 B:"HL@D<Z IMP-8, BD,*FH"&4:@F\ &@2<@0>Z< 4*,>H4L4P4D@&"H\ @F@$J` FHDJ8HJDJ

<"(>4H>@(@ B@:b, 42&,FH>J` 8"8 "<"(>4H>@, @$:"8@". AD@&@*4:@F\ 42JR,>4, D"FBD@FHD">,>4b

^8FB,D4<,>H":\>ZN R"FH4P & F@&<,V,>>ZN B,D,N@*>@<<"(>4H@F:@,/>"&,*,>>@6 N&@FH@&@6 (,@<,HD44
B@:b, BD4>4<"b 2" @F>@&J <"(>4H>@, B@:, 4 *">>Z, @ R"FH4P"N <"(>4H>@(@ B@:b & D"6@>, ;"DF"
(^8FB,D4<,>H ;!';!) 4 D,2J:\H"HZ ^8FB,D4<,>H" B@ 42JR,>4` F&@6FH& 8@F<4R,F8@6 B:"2<Z,
BD@&,*,>>@(@ & "&H@<"H4R,F8@< D,04<, F B@<@V\` &D"V"`V,(@Fb ">":42"H@D"

(^8FB,D4<,>H !EA+C!) >" $@DHJ "K@$@F-2". 7"8 @8"2":@F\, F<@*J:4D@&">>Z, D,2J:\H"HZ F@&B"*"`H
F D,2J:\H"H"<4 >"$:`*,>46 H@:\8@ & H@< F:JR",, ,F:4 & JD"&>,>4, *&40,>4b R"FH4P & *@B@:>,>4, 8
&,:4R4>, 8@>&,8P4@>>@(@ ^:,8HD4R,F8@(@ B@:b &&@*bHFb F4:Z *"&:,>4b <"(>4H>@(@ T,D". ?HF`*"
@F>@&>Z, N"D"8H,D4FH484 <"DF4">F8@6 FD,*Z ^:,<,>H"D>ZN R"FH4P <@0>@ @BD,*,:bH\ & D"<8"N

BD@P,FF" 42<,D,>46 F B@<@V\` *"HR48@& 4 F JR,H@< *@B@:>4H,:\>ZN F4:, &@2*,6FH&J`V4N >" B:"2<J.

A@*D@$>@ 42JR":"F\ *4>"<48" <"(>4H>@(@ B@:b & >,B@FD,*FH&,>>@6 $:42@FH4 @H FBJH>48";"DF"

K@$@F" & ,(@ &@FN@*bV,< D"6@>,. #Z:4 @$>"DJ0,>Z D"FN@0*,>4b & >"BD"&:,>>@FH4 <"(>4H>@(@ B@:b,
8@H@DZ, @$XbF>b`HFb >, H@:\8@ 42<,>,>4b<4 & >"BD"&:,>44 F@:>,R>@(@ &,HD". ?>4 <@(:4 $Z $ZH\
&Z2&">Z &2"4<@*,6FH&4,< F@:>,R>@(@ &,HD" F@ FD,*@6 4@>424D@&">>@(@ ("2" 4:4 2"Db0,>>ZN R"FH4P

8@F<4R,F8@6 BZ:4 &@8DJ( K@$@F". QH@ 8"F",HFb 8DJ(@&ZN @D$4H, H@ &F, &@FN@*bV4, &@2<JV,>4b &
<"(>4H>@< B@:, 42JR":4F\ & D"<8"NL42484 BD,*T,FH&J`V4N b&:,>46. ;>@(4, &@2<JV,>4b & @H:4R4,
@H &@2<JV,>46 >" %,>,D, 4:4 1,<:, >"$:`*":4F\ 4F8:`R4H,:\>@ & &@FN@*bV,< D"6@>, B,D,* :4>4,6

4 &<,FH, F H,< & >,B@FD,*FH&,>>@6 $:42@FH4 @H :4>44 <"(>4H>@(@ B@:b, b&:b`V,6Fb 8"F"H,:\>@6 B@
@H>@T,>4` 8 *J(, F@J*"D,>4b. ="$:`*,>4b 2" <"(>4H>Z< T:,6L@< 1,<:4 42 8@F<@F" B@8"2Z&"`H,
RH@ J(@: D"FHDJ$" 2"&4F4H @H D"FFH@b>4b *@ F>40"`V,6Fb R"FH4 <"(>4H>@(@ T:,6L", *4>"<484
*"&:,>4b &@FN@*bV,(@ B@H@8" F@:>,R>@(@ &,HD" 4 8@<B@>,>H" %z <,0B:">,H>@(@ <"(>4H>@(@ B@:b.
3FB@:\2Jb 42<,D,>4b, F*,:">>Z, F B@<@V\` "K@$@F-2", <Z 4FF:,*@&":4 <"(>4H>Z6 T:,6L ;"DF" 4
FD"&>4:4 ,(@ F <"(>4H>Z< T:,6L@< 1,<:4.

b) K"8J:\H,HK"8J:\H,H 8@F<4R,F8@68@F<4R,F8@6 L42484L42484

K"8J:\H,H 2">4<",HFb (:"&>Z< @$D"2@< H,@D,H4R,F84<4 4FF:,*@&">4b<4, >@ BD@&@*4H 4

^8FB,D4<,>H":\>Z, 42ZF8">4b, @N&"HZ&"`V4, H"84, &@BD@FZ, 8"8 L4248" <,0B:">,H>@(@

BD@FHD">FH&", &2"4<@*,6FH&4, F@:>,R>@(@ &,HD" F H,:"<4 F@:>,R>@6 F4FH,<Z 4 B@*D@$>@, 42JR,>4,
H"84N BD@H,8"`V4N & <"(>4H@FL,D, BD@P,FF@&, 8"8 D"*4@42:JR,>4, B:">,H, B@&H@D>@, F@,*4>,>4,
<"(>4H>ZN B@:,6, F@:>,R>@-2,<>Z, F&b24 4 B:">,H"D>"b "^D@>@<4b, " H"80, L4248" 8@<,H.

% 4`:, 1995(@*" &@ &D,<b FH@:8>@&,>4b 8@<,HZ SJ<,68,D"-9,&4 9 (SL 9) F _B4H,D@<
BD@&@*4:4F\ T4D@84, 42<,D,>4b 4 42JR":4F\ &@2<@0>Z, B@F:,*FH&4b, 8"F"`V4,Fb ^<4FF44 &FB:,F8"
D"*4@&@:>. !>":@(@-P4LD@&Z, 8@>&,DH,D>Z, $:@84, FB,P4":\>@ F8@>FHDJ4D@&">>Z, *:b P4LD@&@6
D,(4FHD"P44 D"*4@&FB:,F8@&, *:4H,:\>@FH\ 8@H@DZN F@FH"&:b,H HZFbR>Z, *@:4 F,8J>*Z, $Z:4
&8:`R,>Z & 8@>L4(JD"P4` 8@<B\`H,D", JFH">@&:,>>@(@ >" BD4,<>@6 FH">P44 & M"D\8@&, (I8D"4>"),
(*, ^8FB:J"H4DJ,HFb F"<Z6 $@:\T@6 & <4D, D"*4@H,:,F8@B, D"$@H"`V46 & *4"B"2@>, *,8"<,HD@&ZN
&@:>. G,< >, <,>,, FH@:8>@&,>4, 8@<,HZ SL 9 F B:">,H@6 _B4H,D >, F@BD@&@0*":@F\ FJV,FH&,>>Z<
J&,:4R,>4,< 42:JR,>4b D"*4@&@:> & *,8"<,HD@&@< *4"B"2@>,, @*>"8@ F $,FBD,P,*,>H>Z< D"2D,T,>4,<
&@ &D,<,>4 4 B@ R"FH@H, $Z:4 2"D,(4FHD4D@&">Z D"*4@&FB:,F84 & *,8"<,HD@&@< *4"B"2@>,, @$ZR>@
&Z2Z&",<Z, B@H@8@< 4@>@&.

% D"<8"N F@&<,FH>@(@ =!E!/+7! BD@,8H" B@ 2"BJF8J "7"FF4>4/'`6(,>F" BD@&@*4:4F\

&F,FH@D@>>4, ">":42Z 4>L@D<"P44, 8"F"`V,6Fb @BD,*,:,>4b "24<JH" >" @F>@&, ^8FB,D4<,>H" "G,@D4b
D"*4@- 4 B:"2<,>>ZN &@:>" (CA%E).AD4 B@<@V4 H"8 >"2Z&",<ZN D,@<,HD4R,F84N 42<,D,>46 J*":@F\
@BD,*,:4H\ *:4>J &,8H@D@& ^LL,8H4&>@6 ">H,>>Z. C,@<,HD4b F:J04H <,H@*@< @BD,*,:,>4b N"D"8H,D"
">H,>>@6 F4FH,<Z BJH,< 4FB@:\2@&">4b J<,>\T,>>@6 <@*,:4 7!, B@(DJ0,>>@6 & 8&"24FH"H4R,F8@,
^:,8HD4R,F8@, B@:,, F@2*"&",<@, & D,2,D&J"D, F &@*@6. AJH,< &D"V,>4b <@*,:4 &*@:\ @BD,*,:,>>ZN
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@F,6 <@0>@ B@:JR4H\ @$D"2PZ 8@>L4(JD"P44 ">H,>>Z 4 & 8@>,R>@< 4H@(, @$X,<>J` N"D"8H,D4FH48J

8@>L4(JD"P44 ">H,>>@6 F4FH,<Z. % F:JR", 7! "7"FF4>4/'`6(,>F" *:4>" &,8H@D@& ^LL,8H4&>@6
">H,>>Z 4<,,H @H8:@>,>4, @H 4N L424R,F8@6 >"BD"&:,>>@FH4 BD4$:424H,:\>@ >" 5-8@ B@ BD4R4>,
&:4b>4b <,H"::4R,F8@(@ 8@DBJF" 7! >" ">H,>>J` F4FH,<J. 32JR,>4, ^:,8HD4R,F84N B:@F8@FH,6 7!
"7"FF4>4/'`6(,>F" 4<,,H RD,2&ZR"6>@ &"0>@, 2>"R,>4, *:b &F,(@ ^8FB,D4<,>H" "7"FF4>4" (CA%E),
& N@*, 8@H@D@(@ @BD,*,:b`HFb B@:bD42"P4b 4 >"BD"&:,>>@FH\ BD4,<" D"*4@&@:> (D"2D"$@H">>@(@ *:b
42JR,>4b D"*4@42:JR,>4b B:">,HZ E"HJD> & 84:@<,HD@&@< *4"B"2@>, - C7C) 4 @$,FB,R4&",HFb

B@:JR,>4, F@@H&,HFH&J`V,6 4>L@D<"P44 *:b Db*" *DJ(4N ^8FB,D4<,>H@&, BD@&@*4<ZN >" $@DHJ
"7"FF4>4". ]H4 >"JR>Z, 4FF:,*@&">4b &ZB@:>b:4F\ & H,F>@< F@HDJ*>4R,FH&, F 8@::,8H4&@< "7"FF4>4"
(CA%E) (I>4&,DF4H,H TH"H" !6@&", (. !6@&", ES!).

% 8"R,FH&, F@FH"&>@6 R"FH4 BD@,8H" "7"FF4>4/'`6(,>F",L4>">F4DJ,<@(@ F@&<,FH>@=!E!/+7!,
4FF:,*@&":4F\ &@2<@0>Z, <,N">42<Z BD@4FN@0*,>4b 4 ^&@:`P4@>>@(@ D"2&4H4b B:@H>@(@ F:@b

"H<@FL,DZ B:">,HZ G4H">, F@FH@bV,(@ 42 "2@H". #Z:" D"2D"$@H">" <@*,:\ FD"&>,>4b &@2<@0>@6

4FH@D44 H,B:@&@6 ^&@:`P44 GD4H@>" 4 A:JH@>", "H<@FL,D" 8@H@DZN, 8"8 4 "H<@FL,D" G4H">",
F@*,D04H "2@H 4 <,H">; ^H" <@*,:\ B@2&@:b,H D"FFR4H"H\ F@*,D0">4, <,H">" & "H<@FL,D, G4H">". ="
@F>@&, D,2J:\H"H@& BD,*Z*JV4N 4FF:,*@&">46 BD@P,FF" B@H,D4 G4H">@< "H<@FL,D>@6 <"FFZ

("D"2$DZ2(4&">4,") ^H@H <,H@* $Z: BD4<,>,> 8 FBJH>48J B:">,HZ =,BHJ> GD4H@>J, & D,2J:\H"H, R,(@
$Z:@ JFH">@&:,>@, RH@ *:b BD@P,FF" JHD"HZ GD4H@>@< <@:,8J: "2@H" &"0>,6TJ` D@:\ 4(D"`H 4@>Z
"2@H" <"(>4H@FL,DZ 4 <"(>4H>Z, BD@H@>Z. A@H@8 H,Db,<ZN 4@>@& "2@H" H"80, FB@F@$FH&J,H

B@b&:,>4` "JDZ &@8DJ( =,BHJ>", 8@H@DJ` >"$:`*": "%@b*0,D-2". 3FF:,*@&">4, B@8"2Z&",H, RH@
"H<@FL,D>"b <"FF" GD4H@>" J<,>\T4:"F\ BD4$:424H,:\>@ & 1 500D"2.

FF) K"8J:\H,HK"8J:\H,H FBJH>48@&@6FBJH>48@&@6 (,@*,244(,@*,244

!&FHD4b BD4>4<",H JR"FH4, & (,@*,24R,F84N <,D@BD4bH4bN & D"<8"N AD@(D"<<Z 42JR,>4b

(:@$":\>ZN 42<,>,>46 4 ;,0*J>"D@*>@(@ *,FbH4:,H4b J<,>\T,>4b @B"F>@FH4 FH4N46>ZN $,*FH&46

(;)IE#). % @F>@&, H"84N 4FF:,*@&">46 :,04H BD@,8H D,":42"P44 <,0*J>"D@*>@6 F4FH,<Z >"2,<>ZN
8@@D*4>"H (;E=7), 8@H@D"b F@FH@4H 42 FB,P4":\>@ @H@$D">>ZN (,@*4>"<4R,F84N @$F,D&"H@D46,
LJ>8P4@>4DJ`V4N & D,04<, B@FH@b>>@(@ >"$:`*,>4b, 4 Db*" FBJH>48@& >" H@R>ZN @D$4H"N,
&N@*bV4N & ^HJ0,;E=7 F P,:\` BD@&,*,>4b 8@F<4R,F84N 42<,D,>46, & R"FH>@FH4 D"*4@:@8"P4@>>@6
":\H4<,HD44. 32<,>,>4b &;E=7<@(JH $ZH\ @$XbF>,>Z (:@$":\>Z<4 4 D,(4@>":\>Z<4 B@*&408"<4
2,<>@6 8@DZ, BD4R,< <,FH>Z6 <@>4H@D4>( &,*,H 8 @$>"DJ0,>4` F,6F<4R,F84N b&:,>46, 42<,D,>4`
F B@<@V\` ":\H4<,HD@& >,B@FD,*FH&,>>@(@ &,DH48":\>@(@ D"FFH@b>4b @H B@&,DN>@FH4<@Db, F:J0"V,6
BD4D@*>Z< @HD"0"H,:,< <(>@&,>>@(@ *,6FH&4b, *@ FBJH>48".

):b BD4&b284 FBJH>48@&ZN @D$4H ;E=7 L"8J:\H,H FBJH>48@&@6 (,@*,244 3>FH4HJH"

8@F<4R,F84N 4FF:,*@&">46 & 'D"P, 4FB@:\2J,H (,@*4>"<4R,F8J` @$F,D&"H@D4` & 'D"P, (9`FH$`^:\)
>" B@FH@b>>@6 @F>@&,. ?> D"FB@:"(",H F&,DNH@R>@6 F4FH,<@6 FBJH>48@&@6 :"2,D>@6 :@8"P44 (SLR),
B@FH@b>>@ 2"B4FZ&"`V4< BD4,<>48@< *">>ZN ':@$":\>@6 F4FH,<Z @BD,*,:,>4b <,FH@B@:@0,>4b

('AE), D,HD">F:bH@D@< D"*4@&ZF@H@<,D", BD@(D"<<>Z< @$,FB,R,>4,< *:b F@8D"V,>4b @$X,<" 4

@$D"$@H84 *">>ZN 'AE, :"2,D>ZN 4 D"*4@<,HD4R,F84N 42<,D,>46. % >,< *,6FH&J,H P,>HD *">>ZN *:b
@$F:J04&">4b (,@*4>"<4R,F84N BD@,8H@& & D"<8"N O,>HD":\>@,&D@B,6F8@6 4>4P4"H4&Z, 4 @>

BD@&@*4H D,(4@>":\>Z, 4 <,FH>Z, 4FF:,*@&">4b *:b @BD,*,:,>4b H@B@(D"L44 B@&,DN>@FH4

ED,*42,<>@(@ 4 7D"F>@(@ <@D,6, B@*&40,8 !*D4"H4R,F8@6 <48D@B:4HZ, " H"80, B@*&40,8 8@DZ
&@FH@R>@6 R"FH4 !:\B 4 F&b24 ^H@(@ b&:,>4b F <,FH>Z<4 <48D@F,6F<4R,F84<4 BD@P,FF"<4.

C"$@H" :"2,D>@6 FH">P44 & 'D"P, 2"8:`R",HFb & H@<, RH@$Z @8"2Z&"H\ F@*,6FH&4, H"84<

<,0*J>"D@*>Z< BD@,8H"<, 8"8 DOSE, ERS-1/2, "G@B,8F/A@F,6*@>", IERS, ]=%3E!G, GPS35/36,
'9?=!EE, 4 @$,FB,R4&"H\ B@FH@b>>@, F@&,DT,>FH&@&">4, F"<@6 :"2,D>@6 FH">P44. Q4F:@

@HF:,04&",<ZN FBJH>48@& &@2D@F:@ F 12 & 1994(@*J *@ 16 & 1995(@*J. =" >"FH@bV46 <@<,>H 'D"P
D"FB@:"(",H F"<@6 &ZF@8@6 B:@H>@FH\` *">>ZN & <4D, B@ $@:\T4>FH&J @HF:,04&",<ZN FBJH>48@&

(>"BD4<,D, 4N B:@H>@FH\ &*&@, BD,&ZT",H B:@H>@FH\ *">>ZN *:b LAGEOS-1/2). 1" 1995(@* $Z:@
@HF:,0,>@ @8@:@ 2 630BD@N@0*,>46 FBJH>48@& 4 2"D,(4FHD4D@&">@ @8@:@ 7 <:>. ^N@-F4(>":@&.
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AD4 H@R>@FH4 D"2@&ZN 42<,D,>46, F@FH"&:b`V,6 7-8 << (ERS-1/2, GPS35/36),4 BD4 H@R>@FH4
>@D<":\>@6 <,H@*484 42<,D,>4b, F@FH"&:b`V,6 1 << *:b &F,N FBJH>48@&, 'D"P &N@*4H & :4*4DJ`VJ`
(DJBBJ >"4$@:,, H@R>ZN FH">P46 &F,(@ <4D". EB,P4":\>@, &>4<">4, J*,:b:@F\ BD@$:,<, 8@<B,>F"P44
^LL,8H" "&D,<,>4 BD@N@0*,>4b" *@ <4::4<,HD@&@(@ JD@&>b, 42JR,>4` &:4b>4b B@R,D8" FBJH>48@&
4 "&H@<"H42"P44 &F,6 BD@P,*JDZ @HF:,04&">4b. % H,R,>4, F&,H@&@(@ *>b 42<,D,>4b, 8"8 BD"&4:@,
BD@&@*4:4F\ B@ &F,< FBJH>48"<, ,F:4 4<,:Fb *:b ^H@(@ B,DF@>":.

% D"<8"N BD@,8H" ]=%3E!G BD,*BD4>4<":4F\ 2>"R4H,:\>Z, JF4:4b F P,:\` &>,*D,>4b &

BD"8H48J 42<,D,>4b D"FFH@b>46 F B@<@V\` :"2,D" & <>@(@P&,H>@< FB,8HD,, RH@ B@2&@:4H B@&ZF4H\
H@R>@FH\ :"2,D>ZN 42<,D,>46 2" FR,H JFHD">,>4b &:4b>46 FJN@6 R"FH4 HD@B@FL,DZ. #Z:4 B@:JR,>Z
*&, *@B@:>4H,:\>Z, :"2,D>Z, R"FH@HZ F B@<@V\` HDJ$84 C,6<">" 4 JFB,T>@ 2"D,(4FHD4D@&">Z ^N@-
F4(>":Z @H BD,*FH"&4H,:\>@6 &Z$@D84 FBJH>48@& (&8:`R"b LAGEOS). ]H" H,N>@:@(4b 4<,,HFb

BD"8H4R,F84 H@:\8@ & 'D"P,, 4 & H,R,>4, $J*JV,(@ (@*" ,, BD,*B@:"(",HFb 4>H,(D4D@&"H\ & >@&Z,
:"2,D>Z, F4FH,<Z (>"BD4<,D, TIGO/Wettzell).

% D"<8"N ;,0*J>"D@*>@6 (,@*4>"<4R,F8@6 F:J0$Z (;'E) @$F,D&"H@D4b & 'D"P, BD@*@:0":"
&ZB@:>bH\ F&@` 2"*"RJ @F>@&>@6 B@FH@b>>@ *,6FH&J`V,6 FH">P44 'AE. +V, *&, FH">P44,
D"FB@:@0,>>Z, & D"6@>, 3>F$DJ8" (M"L,:,8"D 4 A"R,D8@L,:\) &@T:4 & FHD@6 F@@H&,HFH&,>>@ &
@8Hb$D, 1994(@*" 4 & <"DH, 1995(@*". A,D&"b FH">P4b &8:`R,>" & F4FH,<J ;'E, " &H@D"b 4(D",H D@:\
*@B@:>4H,:\>@6 FH">P44 *:b >"$:`*,>4b 2" :@8":\>Z<4 (,@*4>"<4R,F84<4 F<,V,>4b<4, F&b2">>Z<4
F <48D@F,6F<4R,F84<4 b&:,>4b<4, 8@H@DZ, @$>"DJ04&"`H R,HZD, B@:>@FH\` "&H@<"H424D@&">>Z,
F,6F<4R,F84, FH">P44 O,>HD":\>@(@ 4>FH4HJH" <,H,@D@:@(44 4 (,@*4>"<484 & %,>,. ),B"DH"<,>H
@FJV,FH&4: *&" >,2"&4F4<ZN <,D@BD4bH4b & D"<8"N 'AE (;)IE#) 4 JR"FH&@&": & <,D@BD4bH4bN,
@D(">42@&">>ZN & D"<8"N B@*BD@,8H" D"2*,:" E O,>HD":\>@,&D@B,6F8@6 4>4P4"H4&Z (O+3).

% R"FH4 <,D@BD4bH46 ;)IE# $Z:4 @N&"R,>Z D,(4@> `0>@6 R"FH4 !&FHD44, F,&,D>@6 3H":44
4 E:@&,>44, " H"80, BD@&@*4:4F\ B@&H@D>Z, 2"<,DZ 2>"R4H,:\>@6 R"FH4 !&FHD46F8@6 F4FH,<Z

(,@*4>"<4R,F84N 8@@D*4>"H (AGREF). 1"*"R" F@FH@b:", (:"&>Z< @$D"2@<, & H@<, RH@$Z 42JR4H\

*4>"<48J :@8":\>ZN BD@P,FF@& &*@:\ :4>44 D"2:@<" >" F,&,D>@6 (D">4P, !*D4"H4R,F8@6 <48D@B:4HZ.
#Z:4 BD@&,*,>Z D"$@HZ B@ <@*,D>42"P44 O,>HD" ">":42" *">>ZN & 'D"P, F P,:\` *@$4H\Fb

@BH4<":\>@6 "&H@<"H42"P44 BD@P,FF" JBD"&:,>4b *">>Z<4 4 <@>4H@D4>(" *4FH">P4@>>@ JBD"&:b,<ZN

FH">P46 'AE, LJ>8P4@>4DJ`V4N & D,04<, B@FH@b>>@(@ >"$:`*,>4b, &8:`R"b ,0,*>,&>Z6

"&H@<"H4R,F846 D"FR,H F@@H&,HFH&J`V4N 8@@D*4>"H, 8@H@DZ, <@(JH F:J04H\ & 8"R,FH&, &&@*4<@6
4>L@D<"P44 *:b F@2*"&",<@6 F,H4 B@FH@b>>ZN FH">P46 EUREF.

2. 'D"P846'D"P846 H,N>4R,F846H,N>4R,F846 J>4&,DF4H,HJ>4&,DF4H,H

"") 3>FH4HJH3>FH4HJH F&b24F&b24 44 D"FBD@FHD">,>4bD"FBD@FHD">,>4b &@:>&@:>

i) 3FF:,*@&">4,3FF:,*@&">4, &,DN>4N&,DN>4N F:@,&F:@,& "H<@FL,DZ"H<@FL,DZ

% "&(JFH, 1994(@*" B@* DJ8@&@*FH&@< =!E! (4>FH4HJHZ 4<. '@**"D*" 4 I@::@BF") 4 BD4 JR"FH44
J>4&,DF4H,H@& TH"H@& 7@:@D"*@ 4 A,>F4:\&">4b, " H"80, 7@D>,::\F8@(@ J>4&,DF4H,H" $Z:"

BD@&,*,>" F,D4b 2"BJF8@& <,0*J>"D@*>ZN D"8,H 4 >"2,<>ZN <,D@BD4bH46 F B@:4(@>" !:\8">H"D" &

^8&"H@D4":\>@6 R"FH4 #D"24:44. G,N>4R,F846 J>4&,DF4H,H & 'D"P, BD4>b: JR"FH4, & F@2*">44 Db*"
BD4$@D@& *:b 42<,D,>4b B:@H>@FH4 B:"2<Z, 8@H@DZ, $Z:4 JFH">@&:,>Z >" R,HZD,N 2@>*4DJ`V4N
D"8,H"N, 4 8@>FHDJ4D@&">44 H,:,F8@B4R,F84N TH">( *:b *DJ(4N ^8FB,D4<,>H@&. Q,HZD, D"8,HZ,
BD42&">>Z, @$,FB,R4H\ 42<,D,>4, B:@H>@FH4 B:"2<Z F "$F@:`H>@6 4 &ZF@8@6 FH,B,>\` D"2D,T,>4b,
$Z:4 2"BJV,>Z & H,R,>4, *&JN D,T"`V4N *>,6: @*>" @8@:@ B@:J*>b 4 *DJ("b - @8@:@ B@:J>@R4. ]H4
42<,D,>4b, >"BD"&:,>>Z, >" 42JR,>4, HJD$J:,>H>@FH4 4 *DJ(4N b&:,>46 B,D,>@F", F@BD@&@0*":4F\
2"BJF8@< $@:\T@(@ R4F:" <,H,@D@:@(4R,F84N D"8,H, F>"$0,>>ZN F$D"FZ&",<Z<4 FL,D"<4, 4
>"2,<>Z<4 D"*4@:@8"P4@>>Z<4 42<,D,>4b<4 ;EG. A@<4<@ @F>@&>ZN >"JR>ZN P,:,6 ^H@(@

^8FB,D4<,>H", *">>Z, 8@H@D@(@ & >"FH@bV,, &D,<b @$D"$"HZ&"`HFb, BD@&,*,>>Z, 42<,D,>4b &Zb&4:4
Db* 4>H,D,F>ZN D"2:4R46 <,0*J D,2J:\H"H"<4, &Z*">>Z<4 D"2:4R>Z<4 2@>*"<4 *:b 4FF:,*@&">4b
B:"2<Z; &<,FH, F H,< *">>Z,, B@:JR,>>Z, F B@<@V\` D"8,H, FR4H"`HFb >" >"FH@bV46 <@<,>H
"&"0>Z<4 42<,D,>4b<4". % N@*, BD,*T,FH&J`V4N 2"BJF8@& & F@FH"&, B@:,2>@(@ (DJ2" >, $Z:@ H"8
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<>@(@ *@B@:>4H,:\>ZN 2@>*@&, RH@ >, B@2&@:b:@ @$>"DJ04H\ &@2<@0>Z, B@(D,T>@FH4 & >,8@H@DZN
H4B"N BD4$@D@&.

;,0*J>"D@*>Z6 BD@,8H 2"BJF8" FBJH>48@& "3>H,D$@:" &8:`R",H *&" 8DJB>ZN FBJH>48", @*4>
42 8@H@DZN &Z&@*4HFb >" @H>@F4H,:\>@ >428J` @D$4HJ (N&@FH@&@6 2@>*), " *DJ(@6 - >"

&ZF@8@^8FP,>HD4R,F8J` @D$4HJ ("&D@D":\>Z6 2@>*) (F<. H"80, D"2*,: @ *,bH,:\>@FH4 3>FH4HJH"
8@F<4R,F84N 4FF:,*@&">46 & 'D"P,). ?F@$,>>@FH4 ^H@(@ BD@,8H" 2"8:`R"`HFb & H@<, RH@ 8"0*Z6 42
^H4N 8DJB>ZN FBJH>48@& &Z&@*4HFb >" @D$4HJ & F@BD@&@0*,>44 >,$@:\T@(@ B@*FBJH>48" &,F@<

B@Db*8" 50 8(. ;":Z, FBJH>484 4<,`H H@R>@ H"84, 0, BD4$@DZ, RH@ 4 @F>@&>Z, FBJH>484, 4
D"FB@:"("`HFb >" D"2:4R>@< @H @F>@&>ZN FBJH>48@& D"FFH@b>44 (*@ >,F8@:\84N HZFbR 84:@<,HD@&),
RH@ B@2&@:b,H D"2*,:bH\ BD@FHD">FH&,>>Z, 4 &D,<,>>Z, L"8H@DZ. E"<" 4*,b 4FB@:\2@&">4b ^H4N

B@*FBJH>48@& $Z:" D"2D"$@H">" 3>FH4HJH@< L42484 "H<@FL,DZ & AD"(, (Q,TF8"b C,FBJ$:48").
G,N>4R,F846 J>4&,DF4H,H & 'D"P, B@*8:`R4:Fb 8 BD@,8HJ F@2*">4b ^H4N B@*FBJH>48@& *@&@:\>@

B@2*>@, 4 B@^H@<J ,(@ (:"&>@, JR"FH4, 2"8:`R",HFb & <@*,D>42"P44 >"2,<>@6 FH">P44 & A">F8"-%,F
(Q,TF8"b C,FBJ$:48") 4 & @$D"$@H8, 4 4>H,DBD,H"P44 *">>ZN. A,D&Z6 42 ^H4N FBJH>48@& (N&@FH@&@6
2@>*) $Z: JFB,T>@ &Z&,*,> >" @D$4HJ 3 "&(JFH" 1995(@*". +F:4 >, FR4H"H\ @*>@6 H,:,F8@B4R,F8@6
TH">(4, 8@H@D"b >, &Z*&4>J:"F\ *@ 8@>P", ^H@H B@*FBJH>48 @FJV,FH&:b,H F$@D &"0>ZN *">>ZN,
8@H@DZ, <@0>@ BD4>4<"H\ & A">F8"-%,F *"0, & H@< F:JR",, 8@(*" B@*FBJH>48 >"N@*4HFb >"

<"8F4<":\>@< J*":,>44 @H 1,<:4 & 200 0008<.

% N@*, <,0*J>"D@*>@(@ 2"BJF8" 8@F<4R,F8@(@ "BB"D"H" ";"DF-96", @FJV,FH&:b,<@(@ B@*
DJ8@&@*FH&@< 3>FH4HJH" 8@F<4R,F84N 4FF:,*@&">46 C@FF44, 4FB@:\2J`HFb BD4$@DZ *4"(>@FH484

B:"2<Z *:b 42JR,>4b <"DF4">F8@6 4@>@FL,DZ. A@<4<@ >@&@(@ BD4$@D" ;!C3AC?#-),
F8@>FHDJ4D@&">>@(@ 3>FH4HJH@< >"JR>ZN 4FF:,*@&">46 & 'D"P,, >" $@DHJ FH">P44 $J*,H H"80,
D"2<,V,> $@:,, HD"*4P4@>>Z6 <>@(@P,:,&@6 FL,D4R,F846 4@>@&Z6 2@>* (E31), BD,*@FH"&:,>>Z6
G,N>4R,F84< J>4&,DF4H,H@< & 'D"P,. M@Hb E31 >, B@2&@:b,H B@:JR4H\ 4>L@D<"P4` @

BD@FHD">FH&,>>@< 4 ^>,D(,H4R,F8@< D"FBD,*,:,>44 4@>@&, @> @$:"*",H (@D"2*@ $@:\T4< &D,<,>>Z<
D"2D,T,>4,< 4 & B,DFB,8H4&, b&:b,HFb $@:,, >"*,0>Z<. A@:,H>Z6 ^82,<B:bD 4 ,(@ *J$:48"H BD@T:4
8&":4L48"P4@>>Z, 4FBZH">4b, 4 & >"FH@bV,, &D,<b B@:,H>Z6 &"D4">H JFH">"&:4&",HFb >" 7!.

ii) MD@>@<,HD4bMD@>@<,HD4b 44 FBJH>48@&"bFBJH>48@&"b F&b2\F&b2\

?F>@&>"b P,:\ 2"8:`R",HFb & D"2D"$@H8, 4 42JR,>44 <,H@*@& B,D,*"R4 F4(>":@& &ZF@8@H@R>@(@

&D,<,>4 F 4FB@:\2@&">4,< FBJH>48@&ZN FD,*FH&. #Z:4 4FF:,*@&">Z @*>@FH@D@>>4, <,H@*Z 4FB@:\-
2@&">4b F4(>":@&, B,D,*"&",<ZN ':@$":\>@6 F4FH,<@6 @BD,*,:,>4b <,FH@B@:@0,>4b 'AE & D,04<,
@$V,(@ @$2@D", 4 *&JFH@D@>>4, <,H@*Z F 4FB@:\2@&">4,< BF,&*@TJ<@&ZN F4(>":@& (SE),
D"FBD@FHD">b,<ZN R,D,2 FBJH>484 F&b24.

E 1988(@*" & :"$@D"H@D44 I>4&,DF4H,H" & JF:@&4bN 4F8JFFH&,>>@(@ 8:4<"H" 4FB@:\2J`HFb *&"
D"2:4R>ZN H4B" @*>@R"FH@H>ZN BD4,<>48@& F4(>":@& 'AE. E 8@>P" 1989(@*" *@ F,D,*4>Z 1995(@*"
& ^H4N B@FH@b>>@ LJ>8P4@>4DJ`V4N BD4,<>48"N 4FB@:\2@&":Fb @$ZR>Z6 R"F@&@6 <,N">42<, RH@
B@2&@:b,H 4FF:,*@&"H\ D"2:4R4b &@ &D,<,>>@6 2"*,D08, @$@4N BD4,<>48@&. C"2:4R4, &@ &D,<,>>@6
2"*,D08, (FJH@R>"b FD,*>bb &,:4R4>" D"2:4R46 &F,N @HF:,04&",<ZN F4(>":@&, D,(4FHD4DJ,<ZN &
F@@H&,HFH&44 F (D"L48"<4 @$V,(@ F:,0,>4b ;#;%) B@8"2Z&",H >":4R4, F,2@>>@6 *4>"<484, @*>"8@
^H" N"D"8H,D4FH48" 42<,>b,HFb &@ &D,<,>4 4 >, @$>"DJ04&",H @R,&4*>@6 2"&4F4<@FH4 @H &>,T>,6

H,<B,D"HJDZ; H@ 0, F"<@, @H>@F4HFb 4 8 &:"0>@FH4. E@&,DT,>>@ @R,&4*>@, RH@ >,@$N@*4<Z
*":\>,6T4, 4FF:,*@&">4b.

% "&(JFH, 1993(@*" $Z:4 BD@&,*,>Z ^8FB,D4<,>HZ B@ 4FBZH">4` *&JFH@D@>>,6 B,D,*"R4

F4(>":@& &D,<,>4 R,D,2 FBJH>48 3=G+9E!G, >"N@*bV46Fb >" @D$4H, F 8@@D*4>"H"<4 53@, F JR"FH4,<
T,FH4 :"$@D"H@D46 ,&D@B,6F84N FHD">, &F:,* 2" 8@H@DZ<4 $Z:4 BD@&,*,>Z *&JFH@D@>>4, 42<,D,>4b
<,0*J >,F8@:\84<4 JR"FH&J`V4<4 FH">P4b<4 F 4FB@:\2@&">4,< D"2:4R>ZN (D"L48@& 42<,D,>4b. %
L,&D":, 1994(@*" BD@&,*,>4, *&JFH@D@>>4N 42<,D,>46 >"R":@F\ >" D,(J:bD>@6 @F>@&, (H"8
>"2Z&",<Z, B@:,&Z, 4FBZH">4b 3=G+9E!G)<,0*J &ZT,JB@<b>JHZ<4 ,&D@B,6F84<4 :"$@D"H@D4b<4
4 <,0*J ^H4<4 :"$@D"H@D4b<4 4 *&J<b :"$@D"H@D4b<4 & E@,*4>,>>ZN SH"H"N. % I>4&,DF4H,H, &F,
42<,D,>4b $Z:4 BD@&,*,>Z F 4FB@:\2@&">4,< FBJH>48@&@(@ H,D<4>":" VSAT (1,8<), 8@H@DZ6
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JH&,D0*,> *:b 3=G+9E!G 4 +%G+9E!G. E 1994(@*" 8 ^8FB,D4<,>H"< B@*8:`R,> FBJH>48@&Z6
4<4H"H@D, B@2&@:b`V46 BD@&@*4H\ 2"<,DZ D"2:4R4b & 2"*,D08, B,D,*"R4 4 B@:JR,>4b F4(>":@& &
F@R,H">44 F 2"<,D@< & 8"0*@< F:JR", &D,<,>4, 2"HD"R,>>@< >" B,D,*"RJ F4(>":". A@:JR,>>Z, *">>Z,
(@H@&Z *:b >,<,*:,>>@(@ 4FB@:\2@&">4b & P,:bN 8@DD,8P44 *&JFH@D@>>4N FBJH>48@&ZN *">>ZN

&D,<,>4 4 R"FH@HZ & F&b24 F 42<,>,>4b<4 D"2>4PZ & 2"*,D08, F4(>":" FH">P44.

3>FH4HJH H,N>@:@(44 BD48:"*>ZN F4FH,< & H,F>@< F@HDJ*>4R,FH&, F 3>FH4HJH@< F&b24 4

D"FBD@FHD">,>4b &@:> D"2D"$@H": >@&,6TJ` F4FH,<J FBJH>48@&@6 8@>L,D,>P-F&b24 *:b +&D@B,6F8@(@
8@F<4R,F8@(@ "(,>HFH&" & D"<8"N ]A;E (^8FB,D4<,>H B@ JFH">@&:,>4` BDb<@6 <,0JRD,0*,>R,F8@6
F&b24). % @H:4R4, @H @$ZR>ZN F4FH,< F@2*",HFb &@2<@0>@FH\ @*>@&D,<,>>@(@ B@**,D0">4b F&b24

<,0*J >,F8@:\84<4 "$@>,>H"<4. E@2*"> @F@$Z6 <,N">42< B,D,*"R4 *">>ZN *:b ^:,8HD@>>@(@

D"FBD@FHD">,>4b *@8J<,>H"P44 & N@*, F,">F" F&b24. % >"FH@bV,, &D,<b & +&D@B, LJ>8P4@>4DJ,H &
P,:@< 21 FH">P4b 4 F@2*">Z *&, F,H4. ?*>" 42 >4N 4FB@:\2J,HFb 8@<B">4,6 ";"HD"-;"D8@>4 EB,6F"
*:b @$,FB,R,>4b F:J0,$>@6 F&b24 <,0*J BbH\` "$@>,>H"<4 & E@,*4>,>>@< 7@D@:,&FH&, 4 *&J<b - &@
KD">P44, " *DJ("b, F@2*">>"b +7!, 4>H,>F4&>@ 4FB@:\2@&":"F\ & D"<8"N BD@(D"<< ^8FB,*4P46

+%C?;3C-94 4 -95 >" 8@F<4R,F8J` FH">P4` ";4D". #Z:" JFH">@&:,>" F&b2\ <,0*J D"FB@:@0,>>Z<
&A@*<@F8@&\, O,>HD@< JBD"&:,>4b B@:,H"<4 4O,>HD@< B@*(@H@&84 8@F<@>"&H@& & 1&,2*>@< (@D@*8,

F JRD,0*,>4b<4 +7! (]EG+7, +!7, +E?7, TH"$-8&"DH4D" +7!) 4 P,>HD"<4 JBD"&:,>4b,
D"FB@:@0,>>Z<4 F@@H&,HFH&,>>@ & GJ:J2, 4 ?$,DBL"LL,>N@L,>,. IBD"&:,>4, B@:,H@< B@:>@FH\`
@FJV,FH&:b:@F\ 4 8@>HD@:4D@&":@F\ >" *4FH">P4@>>@6 @F>@&, 4 B@*H&,D*4:@ JFB,T>@FH\ 8@>P,BP44

]A;E *:b BD4<,>,>4b *4FH">P4@>>@(@ JBD"&:,>4b >"JR>@6 "BB"D"HJD@6. ]A;E $J*,H H"80,

4FB@:\2@&"H\Fb & D"<8"N BD@(D"<<Z B@:,H" LD">PJ2F8@(@ FBJH>48" "7"FF4@B,b" :,H@< 1996(@*". %
>"FH@bV,, &D,<b & P,:bN *":\>,6T,(@ D"FT4D,>4b &@2<@0>@FH,6 ]A;E D"2D"$"HZ&"`HFb H"84,

^:,<,>HZ, 8"8 4>H,DL,6F ISDN 4 F4FH,<" 8@*4D@&">4b FEAL.

% D"<8"N F@&<,FH>@(@ ^8FB,D4<,>H" B@ *">>Z< BD@(D"<<Z "?:4<BJF" (CODE)
4FF:,*@&"H,:\F846 P,>HD "5@">>,J<" & F@HDJ*>4R,FH&, F 'D"P84< H,N>4R,F84< J>4&,DF4H,H@< 4

8@<B">4b<4 "G,:,L@>48"-F4FH,<"F" 4 E3C+ (3FB">4b) B@ 8@>HD"8HJ F +7! D"2D"$@H": >@&,6TJ`
B,D,>@F>J` F4FH,<J F&b24, D"$@H"`VJ` & *4"B"2@>, "7"" (20/30'(P). )">>"b F4FH,<" @$,FB,R4&",H
B,D,*"RJ 8@*4D@&">>ZN D,R,&ZN F4(>":@& 4:4 *">>ZN F@ F8@D@FH\` 4,87$4H/F,8. %F, BD4$@DZ F&b24
(<@*,<, $:@8>@H>Z6 A7, <48D@H,:,L@>>"b HDJ$8") 4 35-F">H4<,HD@&"b B"D"$@:4R,F8"b ">H,>>"
F<@>H4D@&">Z & B@DHL,:,. %FHD@,>>@, BD4,<>@, JFHD@6FH&@ 'AE @$:,(R",H >"&,*,>4, ">H,>>Z 4

@$,FB,R4&",H 4>L@D<"P4` @ <,FH@>"N@0*,>44.

3FN@*>"b F,H,&"b H@B@:@(4b BD,*FH"&:b,H F@$@6 2&,2*J, P,>HD":\>Z< ^:,<,>H@< 8@H@D@6

b&:b,HFb >,*@D@(@FH@bV"b J2:@&"b <4>4FH">P4b (*4"<,HD ">H,>>Z - 1,5-2,4<). %@2<@0,> H"80,

F,H,&@6 D,04< @B,D"P46 (<,0*J H,D<4>":"<4). % H"8@< F:JR", J2:@&"b <4>4FH">P4b &ZB@:>b,H

H@:\8@ LJ>8P4` <@>4H@D4>(" 4 F,H,&@(@ 8@>HD@:b. A,D&@>"R":\>"b F4FH,<" D"2D"$@H">" F JR,H@<
@$,FB,R,>4b F@&<,FH4<@FH4 F "BB"D"HJD@6 FBJH>48" "?:4<BJF", ,&D@B,6F8@(@ FBJH>48" "DFS-
7@B,D>48" 4 FBJH>48" 3G!9E!G. A:">4DJ,HFb H"80, F@2*"H\ &"D4">H F4FH,<Z, D"$@H"`V46 &
*4"B"2@>, "7u" (12/14'(P), F 50-c">H4<,HD@&@6 ">H,>>@6, F@&<,FH4<Z6 F +%G+9E!G 4 3=G+9E!G.
C"2D"$@H">>"b F4FH,<" B,D,*"R4 @H&,R",H F@@H&,HFH&J`V4< D,8@<,>*"P4b< +GE3. ]H4 F4FH,<Z

BD4<,>4<Z *:b @$,FB,R,>4b F&b24 & D"6@>"N F >,*@FH"H@R>@ D"2&4H@6 >"2,<>@6 4>LD"FHDJ8HJD@6

H,:,8@<<J>48"P46, *:b *@FHJB" & "3>H,D>,H", *:b F$@D" ^8@:@(4R,F84N *">>ZN 4 @$,FB,R,>4b
^8FHD,>>@6 F&b24. A@F8@:\8J 4FB@:\2@&">4, *4"B"2@>@& "7u" 4 "7"" @$N@*4HFb 2>"R4H,:\>@ *,T,&:,,
R,< *4"B"2@>" "L" (4FB@:\2J,<@(@ *:b F4FH,<Z 3=;!CE!G-;), H@ H"8@6 B48@H,D<4>": BD,*FH"&:b,H
H"80, 4>H,D,F F ^8@>@<4R,F8@6 H@R84 2D,>4b. A@:,&Z, 4FBZH">4b >"<,R,>Z >" 4`>\ 1996 (@*" &
F@HDJ*>4R,FH&, F 8@<B">4,6 ")@6R, G,:,8@<". +V, @*>" F,D4b 4FBZH">46 >"<,R,>" >" &H@DJ`

B@:@&4>J 1996(@*" & F@HDJ*>4R,FH&, F 8@<B">4,6 "G,:,FB"P4@" F 4FB@:\2@&">4,< FBJH>48"3G!9E!G.

3. 'D"P846'D"P846 J>4&,DF4H,HJ>4&,DF4H,H

"") 3>FH4HJH3>FH4HJH "FHD@>@<44"FHD@>@<44

=" FH">P449"-E4:\b (]E?) J*":@F\ B@:JR4H\ @(D">4R,>>Z, <>@(@FB,8HD":\>Z, *4LD"8P4@>>Z,
42@$D"0,>4b "FH,D@4*" 4-%,FH" & $:40>,6 4>LD"8D"F>@6 @$:"FH4 FB,8HD". ]H4 42@$D"0,>4b 4<,`H
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^LL,8H4&>@, BD@FHD">FH&,>>@, D"2D,T,>4, 0,1" 4 F B@:\2@6 *@B@:>b`H F,D4` 42@$D"0,>46,
B@:JR,>>ZN F B@<@V\` K?7-7GM & 8D"F>@6 @$:"FH4 FB,8HD" & 24D"2:4R>ZN L"2"N @$D"V,>4b %,FHZ.
% ]E? $Z:" H"80, @$,FB,R,>" >"2,<>"b L@H@<,HD4b.

b) 3>FH4HJH3>FH4HJH <,H,@D@:@(44<,H,@D@:@(44 44 (,@L42484(,@L42484

AD@*@:0":@F\ >"$:`*,>4, *4LL,D,>P4":\>@(@ *@B:,D@&F8@(@ ^LL,8H" >" @F>@&, F4(>":@&

>"&4("P4@>>ZN FBJH>48@& ;%K ES! (NNSS), >"N@*bV4NFb >" B@:bD>@6 @D$4H,. ]H4 42<,D,>4b

B@2&@:b`H @BD,*,:4H\ 2"&4F4<@FH\ F@*,D0">4b ^:,8HD@>@& & 4@>@FL,D, @H (,@(D"L4R,F8@6 T4D@HZ.
3<,`V"bFb & 'D"P, $"2" *">>ZN &8:`R",H H"80, D,2J:\H"HZ >"$:`*,>46 FBJH>48@& NNSS,
BD@&,*,>>ZN 3>FH4HJH@< "^D@>@<44 4<. ;"8F" A:">8", 94>*"J/M"DP, ',D<">4b. % >"R":, 1995(@*"
JF4:4b<4 IROE, K:@D,>P4b, $Z:4 &&,*,>Z & ^8FB:J"H"P4` *&, BD4,<>Z, FH">P44 & 3H":44

()04$4:\<">>"/E4P4:4b 4 9"84:\b) 4 JFH">@&:,>@ H,F>@, F@HDJ*>4R,FH&@ & @$:"FH4 @P,>84 4
D"FT4LD@&84 D,2J:\H"H@&. % 8@>P, 1995 (@*" & ',D<">F8@6 @D(">42"P44 "^D@8@F<4R,F84N

4FF:,*@&">46 )9C, =@6THD,:4P/',D<">4b, $Z:" &&,*,>" & ^8FB:J"H"P4` "BB"D"HJD" *:b BD4,<"

*">>ZN F@ FBJH>48@& NNSS. % >"FH@bV,, &D,<b D"2D"$@H">Z F@&<,FH>Z, BD@(D"<<Z @P,>84,
B@2&@:b`V4, @BH4<":\>@ 4FB@:\2@&"H\ &F, *">>Z,, F@$D">>Z, & B@:@c, @H 10 *@ 15 (D"*. &.*.

% 'D"P, ,&D@B,6F84, *">>Z, @ F@*,D0">44 ^:,8HD@>@& 4FB@:\2J`HFb & HD,N P,:bN: 4FF:,*@&">4b
"(,@L424R,F84N b&:,>46" (&:4b>4, (,@<"(>4H>ZN $JD\, B,D,<,V"`V4,Fb 4@>@FL,D>Z, &@2<JV,>4b
4 H.*.), *@:(@FD@R>Z, 4FF:,*@&">4b (4@>@FL,D>@, <@*,:4D@&">4,, &:4b>4, F@:>,R>@(@ P48:" 4 H.*.) 4
D"FR,H ^LL,8H@& D"FBD@FHD">,>4b D"*4@&@:> (@P,>8" B@(D,T>@FH4 *:b BD48:"*>ZN BD@(D"<< &

@$:"FH4 (,@*,244 4 D"*4@"FHD@>@<44, 8@DD,8P4b B@(D,T>@FH4 4 H.*.).

3>FH4HJH b&:b,HFb JR"FH>48@< Db*" <,0*J>"D@*>ZN @$X,*4>,>46. E:,*J,H @H<,H4H\, &
R"FH>@FH4, COST-251 (BD,,<>48 COST-238/PRIME) -,&D@B,6F846 BD@,8H "A@&ZT,>4, 8"R,FH&" JF:J(,
F&b2">>ZN F B:">4D@&">4,< 4 LJ>8P4@>4D@&">4,< 4@>@FL,D>ZN H,:,8@<<J>48"P4@>>ZN F4FH,<", "
H"80, TECUA (4FF:,*@&">4b & F&b24 F @BD,*,:,>4,< @$V,(@ F@*,D0">4b ^:,8HD@>@& & &,DN>4N F:@bN
"H<@FL,DZ) -BD@,8H F@HDJ*>4R,FH&" ',D<">44, !D(,>H4>Z 4 !&FHD44.

% 1994(@*J 3>FH4HJH H"80, BD4FHJB4: 8 BD@&,*,>4` 4FF:,*@&">46 & @$:"FH4 *4FH">P4@>>@(@
2@>*4D@&">4b "H<@FL,DZ 42 8@F<@F" & P,:bN 42JR,>4b 8:4<"H4R,F84N 4 <,H,@D@:@(4R,F84N JF:@&46,
BD,0*, &F,(@ 4FB@:\2Jb @F>@&">>Z6 >" BD4<,>,>44 F4FH,< 'AE/'9?=!EE <,H@* D"*4@2"H,>,>4b *:b
B@:JR,>4b 42@$D"0,>46 4 F>4<8@& "H<@FL,DZ 4 4@>@FL,DZ 1,<:4, " H"80, B"FF4&>@, <48D@&@:>@&@,
2@>*4D@&">4,. % ^H@< 8@>H,8FH, 3>FH4HJH JR"FH&J,H & Db*, <,0*J>"D@*>ZN >"JR>ZN 8@>F@DP4J<@&,
BD4 ^H@< @F>@&>@6 @$X,< D"$@HZ @FJV,FH&:b,HFb & H,F>@< F@HDJ*>4R,FH&, 4 B@ 8@>HD"8HJ F

+7!/]EG+7 (A@*(@H@&4H,:\>"b BD@(D"<<" >"$:`*,>4b 1,<:4).

4. 3>F$DJ8F8463>F$DJ8F846 J>4&,DF4H,HJ>4&,DF4H,H

"") 3>FH4HJH3>FH4HJH "FHD@>@<44"FHD@>@<44

AD@(D"<<"< "AZ:\ & &@2D@*4&T4NFb B:">,H"D>ZN HJ<">>@FHbN" 4 "%ZFHJB"`V4, 8D"b BZ:,&ZN
*4F8@& & B:">,H"D>ZN HJ<">>@FHbN" $Z:@ &Z*,:,>@ &D,<b *:b >"$:`*,>46 F B@<@V\` 8@F<4R,F8@6
@$F,D&"H@D44 *:b 4FF:,*@&">46 & 37-@$:"FH4 FB,8HD" (3E?). O,:\` B,D&@(@ BD@,8H" b&:b`HFb

>"$:`*,>4b 2" P,>HD"<4 >,8@H@DZN FH"DZN B:">,H"D>ZN HJ<">>@FH,6 (AG) &@8DJ( (@DbR,6

P,>HD":\>@6 2&,2*Z, 42 8@H@D@6 >,*"&>@ BD@42@T,: &Z$D@F BD@T,*T,(@ <>@0,FH&@ FH"*46 <"H,D4":"
F >4284< F@*,D0">4,< &@*@D@*". AD@&@*bHFb 4FF:,*@&">4b L424R,F84N F&@6FH& &,F\<" (@DbR,6 BZ:4,
@$D"2@&"&T,6Fb 4 F@ND">4&T,6Fb & H"8@6 8D4H4R,F8@6 FD,*,. %H@D@6 BD@,8H BD,*JF<"HD4&",H

4FF:,*@&">4, D"2&4HZN AG, 8@H@DZ, N"D"8H,D42J`HFb $4B@:bD>@6 <@DL@:@(4,6 F &ZD"0,>>Z<
BZ:,&Z< *4F8@< 4 2"<,H>Z<4 &ZFHJB"<4. 32@$D"0,>4b F BD@FHD">FH&,>>Z< D"2D,T,>4,< $J*JH

L48F4D@&"H\Fb F B@<@V\` 8"<,DZ3E?7!; *:b B@:JR,>4b BD,*FH"&:,>4b @ D"FBD,*,:,>44, F&@6FH&"N
4 L424R,F8@< F@FH@b>44 R"FH4P BZ:4. ?$" BD@,8H" $J*JH *@B@:>,>Z F,D4,6 >"2,<>ZN >"$:`*,>46.

b) 3>FH4HJH3>FH4HJH <,H,@D@:@(44<,H,@D@:@(44 44 (,@L42484(,@L42484
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?F>@&>"b 4FF:,*@&"H,:\F8"b D"$@H" 8"F":"F\ H,@D44 4 BD"8H484 BD4<,>,>4b >"$:`*,>46 1,<:4

42 8@F<@F" *:b P,:,6 (4*D@:@(4R,F84N 4 8D4@FL,D4R,F84N 4FF:,*@&">46. % D"<8"N FBJH>48@&ZN

^8FB,D4<,>H@& & F@R,H">44 F B@:,&Z<4 <,D@BD4bH4b<4 >" @BZH>ZN JR"FH8"N, D"FB@:@0,>>ZN &
"&FHD46F84N !:\B"N, @F>@&>@, &>4<">4, J*,:b:@F\ 42JR,>4` <48D@&@:>@&ZN N"D"8H,D4FH48 4

D"2D"$@H8, <,H@*@& ">":42" *">>ZN CE!. )">>Z,, B@:JR,>>Z, F B@<@V\` FBJH>48@& >"$:`*,>4b
1,<:4, BD4<,>b:4F\ & 4FF:,*@&">4bN B@ &@BD@F"< &2"4<@*,6FH&4b :,*>48@& 4 8:4<"H" & !>H"D8H48,
4 `0>@6 R"FH4 !D(,>H4>Z, " H"80, *:b BD@&,*,>4b (4*D@:@(4R,F84N 4FF:,*@&">46 & !:\B"N.

QH@ 8"F",HFb 42<,D4H,:\>@6 "BB"D"HJDZ, H@ & @F>@&>@< 4FB@:\2@&":"F\ C9E F F4>H,H4R,F8@6
"B,DHJD@6 (CE!) 8"8 & D"<8"N B@:,H@& FBJH>48@& +7! ERS-14 ERS-2,H"8 4 & D"<8"N BD@&@*4<@(@
=!E!/)9C/!E3 ^8FB,D4<,>H" SAR-C(SIR-C)/X-SAR.7 R4F:J BD@&,*,>>ZN ^8FB,D4<,>H@&, & 8@H@DZN
3>FH4HJH 4(D": @F>@&>J` D@:\, @H>@FbHFb F:,*J`V4,:

• ^8FB,D4<,>H !1 (ERS-1): "E&@6FH&" F>,(" 4 :\*" B@ *">>Z< "8H4&>@(@ <48D@&@:>@&@(@
BD4$@D" (!;3) CE! (ERS-1)"

• ^8FB,D4<,>H !2 (ERS-1): "!8H4&>Z, <48D@&@:>@&Z, N"D"8H,D4FH484 B@:bD>@(@

:,*@&@(@ B@8D@&" B@ *">>Z< !;3 (ERS-1)"

• ^8FB,D4<,>H !02.!101 (ERS-1/ERS-2): "ED"&>4H,:\>Z, 4FF:,*@&">4b 8:4<"H4R,F8@6
RJ&FH&4H,:\>@FH4 4 *4>"<484 :,*>48@& & !>H"D8H48,, A"H"(@>44 4 !:\B"N"

• ^8FB,D4<,>H SIR-C/X-SAR: "%ZF@8@(@D>Z6 ":\B46F846 ^8FB,D4<,>H SAR".

]8FB,D4<,>HZ A1 4 A2 >" FBJH>48"N ERS-1$Z:4 2"&,DT,>Z & 1995(@*J. % D"<8"N ^H4N

^8FB,D4<,>H@& $Z: D"2D"$@H"> <,H@* P4LD@&@(@ 8"DH4D@&">4b F>,0>@(@ B@8D@&" & (@D>ZN D"6@>"N

>" @F>@&, <>@(@&D,<,>>ZN *">>ZN CE!, " H"80, $Z:" BD@*,<@>FHD4D@&">" B@:\2" 8"DH F>,0>@(@
B@8D@&", B@:JR,>>ZN F B@<@V\` CE! ERS-1,*:b <@*,:4D@&">4b FH@8" &@* & ":\B46F84N &@*@F$@D>ZN
$"FF,6>"N. #Z:@ JFH">@&:,>@, RH@ F B@<@V\` !;3 >" $@DHJ ERS-1, D"$@H"`V,(@ & D,04<,
D,L:,8H@<,HD", <@0>@ H"80, B@:JR"H\ P,>>J` 4>L@D<"P4` >"* B@&,DN>@FH\` FJT4. C,L:,8H@<,HD
4FB@:\2@&":Fb *:b 8"DH4D@&">4b F>,0>@6 4 :,*@&@6 <@DL@:@(44 >"* !>H"D8H48@6, " H"80, *:b
8"DH4D@&">4b &:"0>@FH4 4 B@R&Z >"* 8">"*F84<4 BD,D4b<4. ="4$@:\TJ` P,>>@FH\ BD,*FH"&:b:4
>"$:`*,>4b 2" $ZFHDZ< D"2DJT,>4,< *&JN F,8P46 F,&,D>@6 R"FH4 T,:\L@&@(@ :,*>48" 9"DF,>",
!>H"D8H4R,F846 B@:J@FHD@&, & H,R,>4, >,F8@:\84N *>,6 & b>&"D, 1995(@*", 8@H@D@, $Z:@ B@*&,D(>JH@
B@*D@$>@<J ">":42J F B@<@V\` &D,<,>>@(@ Db*" 42@$D"0,>46, B@:JR,>>ZN F B@<@V\` CE! ERS-1.
C">,, H"8@(@ H4B" b&:,>4b, F&b2">>Z, F D"2DJT,>4,< :,*>48@&, >48@(*" >, >"$:`*":4F\. E8@D@FH\
D"2DJT,>4b @2>"R",H, RH@ :,*>48@&Z, T,:\LZ <@(JH 2>"R4H,:\>@ $ZFHD,, D,"(4D@&"H\ >" 42<,>,>4b
8:4<"H", R,< BD,*B@:"(":@F\. % >"FH@bV,, &D,<b & D"<8"N BD@&@*4<@(@ F B@<@V\` FBJH>48@& ERS-
1/ERS-2 ^8FB,D4<,>H" AO2. A101 & !>H"D8H48, 4 :,*@&@< B@:, A"H"(@>44 - & F@HDJ*>4R,FH&, F
!>H"D8H4R,F84< 4>FH4HJH@< !D(,>H4>Z 4 3>FH4HJH@< B@:bD>ZN 4 <@DF84N 4FF:,*@&">46

4<. !:\LD,*" %,(,>,D", ',D<">4b - @FJV,FH&:b`HFb *":\>,6T4, 4FF:,*@&">4b :,*@&@6 *4>"<484,
&2"4<@F&b24 :,*>48@&/8:4<"H" 4 F>,(@&@6 (4*D@:@(44.

% "BD,:, 4 @8Hb$D, 1994(@*" F B@<@V\` JFH">@&:,>>@6 >" $@DHJ;G77 "]>*,&,D" C9E SIR-C/X-
SAR, 8@H@D"b @$,FB,R4&":" B@:JR,>4, B@:bD4<,HD4R,F84N D"*4@:@8"P4@>>ZN *">>ZN >" R"FH@H"N
1,25'(P 4 5,3 '(P, " H"80, *">>ZN F %%-B@:bD42"P4,6 >" R"FH@H, 9,6 '(P, $Z: BD@42&,*,> @$2@D BbH4
B@:@F >"* ":\B46F84< D"6@>@< ]HPH":,D & !&FHD44. %@ &D,<b @$@4N B@:,H@& BD@&@*4:Fb $:42846 8
D,":\>@<J <"FTH"$J &D,<,>4 ">":42 D"6@>@& :,*>48@& & P,:bN @BD,*,:,>4b D"6@>@& "88J<J:bP44 4

"$:bP44, " H"80, @P,>84 $":">F" :,*>48@&@6 <"FFZ, 8@H@DZ, b&:b`HFb &"0>Z<4 B"D"<,HD"<4 *:b
8:4<"H@:@(4R,F84N 4 (4*D@:@(4R,F84N 4FF:,*@&">46. 3FF:,*@&">4b, BD@&,*,>>Z, B@F:, B@:,H@&
;G77, $Z:4 >"BD"&:,>Z >" 42JR,>4, F@@H>@T,>4b <,0*J L424R,F84<4 P,:,&Z<4 F&@6FH&"<4 4

*">>Z<4 B@:bD4<,HD4R,F84N D"*4@:@8"P4@>>ZN 42<,D,>46, " H"80, >" D"2D"$@H8J <,H@*@&

8:"FF4L48"P44 F:@0>@(@ D,:\,L" <,FH>@FH4. % A"H"(@>44 $Z:4 BD@&,*,>Z 4>H,DL,D@<,HD4R,F84,
4FF:,*@&">4b :,*>48@& F 4FB@:\2@&">4,< *">>ZN SIR-C4 X-SAR,8@H@DZ, B@FHJB":4 F B,D4@*4R>@FH\`
& FJH84. )">>Z, & *4"B"2@>, "L" JFB,T>@ BD4<,>b:4F\ *:b 8"DH4D@&">4b F8@D@FH4 *&40,>4b :\*@&
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*"0, >" B@&,DN>@FHbN H"`V,(@ :\*" 4 & 2@>"N (:J$@84N HD,V4>, RH@ F&4*,H,:\FH&J,H @ &ZF@8@<
B@H,>P4":, CE! *:b 42JR,>4b :,*@&@6 *4>"<484.

5. %,>F846%,>F846 J>4&,DF4H,HJ>4&,DF4H,H

"") 3>FH4HJH3>FH4HJH "FHD@>@<44"FHD@>@<44

EH@:8>@&,>4, F _B4H,D@< LD"(<,>H@& 8@<,HZ SJ<,68,D"-9,&4 9 &Z2&":@ @$D"2@&">4,

<,:\R"6T4N R"FH4P BZ:4. =" 42@$D"0,>4bN, B@:JR,>>ZN F B@<@V\` !;E "'":4:,6", @>4
L4(JD4D@&":4 8"8 2"<,H>Z, H,<>Z, BbH>" D"2<,D@< F 1,<:` & &4*4<@6 4 IK-@$:"FHbN FB,8HD". ="
@F>@&">44 @B4F">4b &D,<,>>@6 2"&4F4<@FH4 @$D"2@&">46 BZ:4 $Z:" &ZF8"2">" (4B@H,2", F@(:"F>@
8@H@D@6 <,N">42<@< *:b BD4*">4b R"FH4P"< @H<,R,>>ZN F&@6FH& b&:b,HFb 8@>*,>F"P4b "<@DL>ZN

8D4FH"::@& J(:,D@*" (F"04). %@BD@F @ H@<, 8"84, 8D4FH"::Z @$D"2J`HFb - J(:,D@*" 4:4 F4:48"H", -
& @F>@&>@< 2"&4F4H @H N4<4R,F8@(@ F@FH"&" "H<@FL,DZ _B4H,D". +F:4 ">":42 D"FBD@FHD">,>>@FH4,
BD@&,*,>>Z6 >" @F>@&, *">>ZN, B,D,*">>ZN !;E "'":4:,6", B@*H&,D*4H >":4R4, >"FZV,>>@6
J(:,D@*@< FD,*Z & D"6@>"N FH@:8>@&,>4b, H@, 8"8 B@8"2Z&",H D"2D"$@H">>"b 3>FH4HJH@< <@*,:\,
4<,,HFb *@FH"H@R>@ &D,<,>4 *:b L@D<4D@&">4b "<@DL>ZN 8D4FH"::@& J(:,D@*" & F@FH"&, $@:4*@&,
&@2>48"`V4N FD"2J 0, B@F:, FH@:8>@&,>4b.

% F&b24 F H,<, RH@ 2"BJF8 !;E ";"DF-94" $Z: @H:@0,> *@ >@b$Db 1996(@*", B@b&4:4F\
*@B@:>4H,:\>Z, D,FJDFZ *:b BD@&,*,>4b ^8FB,D4<,>H" ]%C3E. #Z: F8@>FHDJ4D@&"> $@:,, 8DJB>Z6
L@H@<,HD4R,F846 H,:,F8@B, B@2&@:b`V46 >"$:`*"H\ *"0, <,>,, bD84, P,:,&Z, 2&,2*Z. AD@T:@

JFB,T>J` BD@&,D8J 4 $Z:@ *@FH"&:,>@ & 9!E (;"DF,:\) >@&@, @$@DJ*@&">4, *:b 8@F<4R,F8@(@
8@D"$:b. 7D@<, H@(@, 3>FH4HJH BD4>b: JR"FH4, & 4FF:,*@&">4bN, F&b2">>ZN F B@F:,*J`V4<4
2"BJF8"<4 "FHD@>@<4R,F84N FBJH>48@& +7! (EG!CE) 4 7=+E (7?C?G) *:b 42JR,>4b F,6F<@:@(44
"FH,D@4*@&.

="JR>Z6 P,>HD D,>H(,>@&F84N 4FF:,*@&">46 F B@<@V\` <>@(@^:,<,>H>ZN 2,D8": (XMM) $Z:
@H@$D"> & 8"R,FH&, @*>@(@ 42 4FF:,*@&"H,:\F84N P,>HD@& (E@-I) & D,2J:\H"H, 8@>8JDF", @$Xb&:,>>@(@
+7!. O,>HD $J*,H @FJV,FH&:bH\ & "&H@<"H4R,F8@< D,04<, H,8JVJ` @$D"$@H8J &F,N *">>ZN XMM,
B@FHJB"`V4N & D"<8"N &F,N ^8FB,D4<,>H@&. 7D@<, H@(@, O,>HD $J*,H BD@&@*4H\ F4FH,<"H4R,F846
">":42 & @H>@T,>44 "DN4&>ZN *">>ZN H@B@(D"L4R,F8@6 FX,<84 & P,:bN B@*(@H@&84 8"H":@(@& &F,N

&Zb&:,>>ZN F B@<@V\` XMM F:JR"6>ZN 4FH@R>48@&, " H"80, @D(">42J,H B@F:,*J`V4, >"2,<>Z, 4
8@F<4R,F84, >"$:`*,>4b.

):b @FJV,FH&:,>4b HD,N BD@,8H>ZN BD,*:@0,>46, 8"F"`V4NFb 4FB@:\2@&">4b 8@F<4R,F8@6
@$F,D&"H@D44 *:b 4FF:,*@&">46 & 37-@$:"FH4 FB,8HD" (3E?), $Z:@ @H&,*,>@ & P,:@< 87 000F,8J>*
*:b BD@&,*,>4b >"$:`*,>46. % @H>@T,>44 BD@,8H" "EB,8HD":\>"b 42<,>R4&@FH\ *:4>>@B,D4@*>ZN
B,D,<,>>ZN" $J*JH BD@&@*4H\Fb <>@(@8D"H>Z, >"$:`*,>4b 2" Db*@< @H*,:\>ZN @$X,8H@& >"

BD@Hb0,>44 &F,(@ P48:" BJ:\F"P44. O,:\ BD@,8H" B@* >"2&">4,< "!H<@FL,D>"b FHDJ8HJD" $@("HZN
84F:@D@*@< B@:JBD"&4:\>ZN B,D,<,>>ZN" F@FH@4H & H@<, RH@$Z FD"&>4H\ 2&,2*Z F D"2:4R>Z<4

BJ:\F4DJ`V4<4 N"D"8H,D4FH48"<4 8"8 & @H>@T,>44 BZ:,&@(@ 42:JR,>4b, H"8 4 <@:,8J:bD>ZN
B"D"<,HD@&,B@2&@:b`V4N @P,>4H\ FHD"H4L48"P4`L@H@FL,DZ. % D"<8"N @$@4N BD@,8H@& 4FB@:\2J,HFb
FB,8HD@<,HD 8@D@H8@&@:>@&@(@ *4"B"2@>" FB,8HD" 4 BD,*BD4>4<",HFb B@BZH8" @P,>4H\ &2"4<@*,6FH&4,

<,0*J BJ:\F"P4,6, "H<@FL,D>@6 FHDJ8HJD@6 4 L@D<4D@&">4,< BZ:4. GD,H46 BD@,8H, @2"(:"&:,>>Z6
"AZ:,&"b 4 ("2@&"b FD,*" 2&,2* H4B" λ-%@:@B"F", B@2&@:4H @BD,*,:4H\, b&:b,HFb :4 42$ZH@R>@FH\
N4<4R,F84N &,V,FH& >" B@&,DN>@FH4 D,2J:\H"H@< BD@P,FF" B@H,D4 - *4LLJ244 <"FFZ ^H4N @F@$ZN 2&,2*
4:4 0, F:,*FH&4,< "88D,P44 <,02&,2*>@(@ &,V,FH&". IR"FH4, Co-I & BD@(D"<<, "A@H,Db 4 ^&@:`P4b
<"FFZ AGB-2&,2* & LMC" B@2&@:4H F@FD,*@H@R4H\ &>4<">4, >" 4>LD"8D"F>@< 42:JR,>44 B,D,<,>>ZN
AGB-2&,2* $:"(@*"Db 4FB@:\2@&">4` 8"<,DZ 3E?7!;. 7D@<, H@(@, F@HDJ*>4R,FH&@ F D"2:4R>Z<4
(DJBB"<4 3E? @$,FB,R4H *@FHJB 8 ("D">H4D@&">>Z< &D,<,>>Z< >"$:`*,>4b<.

C"2D"$@H">" TJ<@&"b <@*,:\ *:b *"HR48@& F4FH,<Z H@R>@(@ >"&,*,>4b (FGS) 8@F<4R,F8@(@
H,:,F8@B" M"$$:" (7GM), 8@H@D"b B@2&@:4H BD@&@*4H\ "&H@<"H4R,F846 @$2@D &F,N *">>ZN FGS,
8"F"`V4NFb B,D,<,>>@FH4 2&,2* @D4,>H4D@&">4b. ?F>@&>"b >"JR>"b P,:\ H"8@(@ @$2@D" F@FH@4H &
42JR,>44 <48D@B,D,<,>>@FH4 & BD@FHD">FH&, F $@:\T4< 8@:4R,FH&@< B"D"<,HD@& *4"(D"<<Z
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',DPTBDJ>("-C,FF,:", " H"80, & @BD,*,:,>44 BD,*,:\>ZN "FHD@L424R,F84N JF:@&46 >,FH"$4:\>@FH4
2&,2*. !>":42 42@$D"0,>46, B@:JR,>>ZN F B@<@V\` 8"<,DZ *:b D,(4FHD"P44 F:"$@8@>HD"FH>ZN

@$X,8H@& (K?7) 4 T4D@8@J(@:\>@6 B:">,H"D>@6 8"<,DZ (WFPC), F&4*,H,:\FH&J,H @ H@<, RH@ b*D@
$@:\T4>FH&" ^::4BH4R,F84N (":"8H48 F@*,D04H >,D"FB"&T46Fb P,>HD":\>Z6 4FH@R>48, 8@H@DZ6
2"R"FHJ` >"N@*4HFb &>JHD4 ("2@&@(@/BZ:,&@(@ *4F8". O,>HD":\>Z6 4FH@R>48 H@R,R>@(@ H4B", 8@H@DZ6
&Z(:b*4H >"4$@:,, bD8@ & *4"B"2@>, J:\HD"L4@:,H@&ZN &@:>, @$:"*",H N"D"8H,D4FH48"<4

FJB,DHb0,:@6 R,D>@6 *ZDZ (<"FF@6 @H 108 *@ 109<"FF E@:>P"). % @*>@6 (":"8H48, bD8@FH\

P,>HD":\>@(@ 4FH@R>48" & J:\HD"L4@:,H@&@< *4"B"2@>, 2" *&" (@*" >"$:`*,>46 B@&ZF4:"F\ & F,<\ D"2,
&@2<@0>@, &F:,*FH&4, D"FB"*" 2&,2*Z, BD@N@*4&T,6 @8@:@ R,D>@6 *ZDZ.

% B,D4@* F 15 4`>b B@ 12 4`:b 1994(@*" @FJV,FH&:b:4F\ >"$:`*,>4b 70-2&,2*Z IV HU ),&"

BD4 B@<@V4 L@D<4D@&"H,:b 42@$D"0,>46 F &ZF@84< D"2D,T,>4,<, JFH">@&:,>>@(@ >" $@DHJ

D,>H(,>@&F8@(@ FBJH>48" C?E!G, 4 & H,R,>4, >"R":\>@6 L"2Z &FBZT84 $Z:" 2"D,(4FHD4D@&">"

4>H,>F4&>"b &FBZT8" D,>H(,>@&F8@(@ 42:JR,>4b.
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b) 3>FH4HJH3>FH4HJH (,@N4<44(,@N4<44

% F@HDJ*>4R,FH&, F;J2,,< ,FH,FH&,>>@6 4FH@D44 & %,>, $Z:4 BD@">":424D@&">Z >@&Z, @$D"2PZ

:J>>ZN <,H,@D4H@&, >"6*,>>ZN & !>H"D8H48,. 7D@<, H@(@, & F@HDJ*>4R,FH&, F 8@::,*0"<4 #,D>F8@(@
J>4&,DF4H,H" (S&,6P"D4b) $Z:4 BD@&,*,>Z 4FF:,*@&">4b,8"F"`V4,Fb Db*" D,*84N 4 B:@N@ 42JR,>>ZN
&,V,FH& <,H,@D4H>@6 (DJBBZ 4@*D">4H@&. % F@HDJ*>4R,FH&, F ;J2,,< ,FH,FH&,>>@6 4FH@D44 & %,>,
4O,>HD@< FB,8HD@<,HD44 <"FFZ 4 b*,D>@6 FB,8HD@<,HD44,?DF, (KD">P4b),BD@&@*bHFb 4FF:,*@&">4b,
8"F"`V4,Fb <48D@<,H,@D4H@&, 42&:,R,>>ZN 42 (@:J$@(@ :\*" !>H"D8H484. !>":42 D"FF,b>>ZN

^:,<,>H@& @H $@:\T@(@ 8@:4R,FH&" <,:84N <48D@<,H,@D4H@& BD@&@*4:Fb F 4FB@:\2@&">4,< <,H@*@&

>,6HD@>>@6 "8H4&"P44, B@F:, R,(@ @FJV,FH&:b:@F\ F8">4D@&">4, F B@<@V\` ^:,8HD@>>@(@

<48D@F8@B" 4 ^:,8HD@>>@-2@>*@&Z6 ">":42. C,2J:\H"HZ ^H@6 D"$@HZ F&4*,H,:\FH&J`H @ H@<, RH@
>"6*,>>Z, & !>H"D8H48, <48D@<,H,@D4HZ BD4>"*:,0"H 8 @H*,:\>@<J 8:"FFJ <"H,D4":@& &>,2,<>@(@

BD@4FN@0*,>4b, 8@H@DZ, @H:4R"`HFb B@ F&@4< F&@6FH&"< @H 42&,FH>ZN 8:"FF@& <,H,@D4H@& 4 R"FH4P
<,0B:">,H>@6 BZ:4.

#Z:@ BD@&,*,>@ 42JR,>4, >,F8@:\84N 8D"H,D@& 4 D"2:4R>ZN &,V,FH&, @$D"2@&"&T4NFb @H J*"D@&
<,H,@D4H@&, &8:`R"b <"H,D4":Z, 42&:,R,>>Z, 42 8D"H,D" Q48FJ:J$ &;,8F48,, 8@H@DZ6, 8"8 FR4H",HFb
& >"FH@bV,, &D,<b, @$D"2@&":Fb & D,2J:\H"H, B"*,>4b <,H,@D4H", 8@H@D@, BD4&,:@ 8 <"FF@&@<J
4FR,2>@&,>4` L:@DZ 4 L"J>Z >" DJ$,0, <,:@&@(@ 4 HD,H4R>@(@ B,D4@*@& 65 <:>. :,H >"2"*. #Z:@
H"80, BD@&,*,>@ @$FH@bH,:\>@, 42JR,>4, 8D"H,D" ;^>F@> & TH"H, !6@&", ES!. % >"FH@bV,, &D,<b
B@&,DN>@FH\ 8D"H,D" B@8DZH" @F"*@R>Z<4 B@D@*"<4, 4 & ^H@< D"6@>, >,*"&>@ $Z:4 BD@&,*,>Z

@$T4D>Z, $JD@&Z, D"$@HZ. C,2J:\H"HZ D"$@HZ <,0*J>"D@*>@(@ 8@>F@DP4J<", 8@H@DZ6 2">4<":Fb
42JR,>4,< @$D"2P@& B@D@*Z, 42&:,R,>>ZN & D,2J:\H"H, $JD,>4b & D"6@>, ^H@(@ 8D"H,D", $Z:4
@BJ$:48@&">Z & 8>4(,, 42*">>@6 ',@:@(4R,F84< @$V,FH&@< !<,D484.

7D@<, H@(@, $Z:4 BD@&,*,>Z B@*D@$>Z, 4FF:,*@&">4b (& B@:,&ZN 4 :"$@D"H@D>ZN JF:@&4bN) >"
8D"H,D"N, D"FB@:@0,>>ZN & D"2:4R>ZN D"6@>"N <4D". G"8, >"BD4<,D, BDo&@*4:4F\ D"$@HZ >" 8D"H,D"N
& Q42B48 #^6 (E@,*4>,>>Z,SH"HZ - $Z:4 B@:JR,>Z *">>Z,, B@*H&,D0*"`V4,, RH@ ^H" (,@:@(4R,F8"b
FHDJ8HJD" *4"<,HD@< & 90 8< @$D"2@&":"F\ & D,2J:\H"H, J*"D" <,H,@D4H", 4 F&4*,H,:\FH&J`V4, @ H@<,
RH@, &B@:>, &,D@bH>@, FJV,FH&J,H @BD,*,:,>>"b F&b2\ <,0*J ^H4< F@$ZH4,< 4 @$D"2@&">4,< >"

H,DD4H@D44 E,&,D>@6 !<,D484 35 <:>. :,H >"2"* @$T4D>@6 @$:"FH4 D"FBD@FHD">,>4b H,8H4H@&); & C^*
I4>( 7D48 4 =\`B@DH, (E,&,D>"b )"8@H", E@,*4>,>>Z, SH"HZ); ]6<F (?8:"N@<", E@,*4>,>>Z,
SH"HZ); E@:HB^> 4 7":88@B (_0>"b !LD48"); C@H,D 7"<< (="<4$4b); M"6$^D4 (14<$"$&,);
'"D*>@F (=@D&,(4b) 4 & *DJ(4N D"6@>"N. #Z:" H"80, 42JR,>" 42@H@B>"b FHDJ8HJD" D"2:4R>ZN H,8H4H@&
(D,*84N ,FH,FH&,>>ZN 8D4FH"::@&, @$D"2J`V4NFb @H J*"D@& <,H,@D4H@&). #Z:4 BD@*@:0,>Z D"$@HZ
B@ 42JR,>4` F4FH,<Z 42@H@B@& D,>4b-@F<4b (Re-Os),>":4R4, 8@H@DZN F&4*,H,:\FH&J,H @ BD4FJHFH&44
& <"H,D4":"N, @$D"2@&"&T4NFb & D,2J:\H"H, J*"D@& <,H,@D4H@&, 8@<B@>,>H@& &>,2,<>@(@

BD@4FN@0*,>4b. #@:\T"b R"FH\ 4FF:,*@&">46 BD@&@*4HFb & F@HDJ*>4R,FH&, F >"P4@>":\>Z<4 4

<,0*J>"D@*>Z<4 4FF:,*@&"H,:\F84<4 JRD,0*,>4b<4.

6. ;J2,6;J2,6 ,FH,FH&,>>@6,FH,FH&,>>@6 4FH@D444FH@D44, %,>"%,>"

"") ?H*,:,>4,?H*,:,>4, <4>,D":@(44<4>,D":@(44-B,HD@(D"L44B,HD@(D"L44

=,F<@HDb >" F@FD,*@H@R,>4, F&@4N D,FJDF@& >" 42JR,>44 8@F<4R,F8@6 BZ:4 (<48D@<,H,@D4H@&),
?H*,:,>4` J*":@F\ BD@&,FH4 H"80, 4FF:,*@&">4b B@T4D@8@<J 8DJ(J &@BD@F@&, F&b2">>ZN F 42JR,>4,<
<,H,@D4H@& 4:4 B:">,H"D>Z<4 4FF:,*@&">4b<4. ?F>@&>"b <"FF" <,H,@D4H>@(@ &,V,FH&", &ZB"*"`V,(@
>" 1,<:`, @H>@F4HFb 8 8:"FF"< D,*84N <,H,@D4H@& (J(:,D@*4FHZ, N@>*D4HZ CM 4 CR) 4 @$:"*",H
@F@$Z<4 <4>,D":@(4R,F84<4 4 N4<4R,F84<4 F&@6FH&"<4. G"8, >"BD4<,D, >4 @*4> 42 <,H,@D4H@& &
>"T,6 8@::,8P44 >, F@@H&,HFH&J,H B@ F&@,<J F@FH"&J <,0B:">,H>@6 BZ:4, 4 <48D@<,H,@D4HZ, B@ &F,6
&,D@bH>@FH4, b&:b`HFb F4:48"H>Z< 8@<B@>,>H@< 8@<,H. )@ F4N B@D >, FJV,FH&J,H ,*4>@(@ <>,>4b
@H>@F4H,:\>@ BD@4FN@0*,>4b ^H4N FL,D@:4H@B@*@$>ZN @8DJ(:ZN @$D"2@&">46, 8@H@DZ, *":4 >"2&">4b
>"4$@:,, 42&,FH>Z< <,H,@D4H"<, N@>*D4H"<. C,2J:\H"HZ *:4H,:\>ZN 4FF:,*@&">46 B@ <4>,D":@(44,
(,@N4<44 4 42@H@B>@6 (,@N4<44 @H*,:\>ZN N@>*D (*4"<,HD@< & 500 µm)B@*H&,D0*"`H BD,*B@:@0,>4,
@$ 4N >,$J:bD>@< BD@4FN@0*,>44 4 & H@ 0, &D,<b F&4*,H,:\FH&J`H @ FJV,FH&,>>ZN 42<,>,>4bN &

F4FH,<"N 42@H@B@& & (@D"2*@ $@:,, B@2*>4, B,D4@*Z B@F:, L@D<4D@&">4b E@:>,R>@6 F4FH,<Z.
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%,F\<" >,@$ZR>Z6 N@>*D4H 7"4*J> BD,*FH"&:b,H F@$@6 N@>*D4H@&J` $D,8R4`, F@FH@bVJ` 42
D"2>@@$D"2>ZN &ZF@8@8@>P,>HD4D@&">>ZN :4H@:@(46 F &ZF@84< F@*,D0">4,< @84F:@&. +(@ F@FH"&
F&4*,H,:\FH&J,H @ H@<, RH@ BD@4FN@*4:@ F<,T4&">4, :4H@:@(46 42 D"2:4R>ZN D"6@>@& F@:>,R>@6
HJ<">>@FH4. GV"H,:\>@, 42JR,>4, F@FH"&>ZN &,V,FH& B@2&@:4H @BD,*,:4H\ L4248@-N4<4R,F84,
BD,*,:Z D"2:4R>ZN D"6@>@& L@D<4D@&">4b.

7. !&FHD46F846!&FHD46F846 >"JR>@>"JR>@-4FF:,*@&"H,:\F8464FF:,*@&"H,:\F846 P,>HDP,>HD && 1"6$,DF*@DL,1"6$,DF*@DL,

"") ?H*,:,>4,?H*,:,>4, L42484L42484

):b BD@(D"<<Z =!E! "]8&"H@D-E" O,>HD & 1"6$,DF*@DL, @$,FB,R4&",H <@*J:4 4@>>@(@
42:JR,>4b *:b F4FH,< 8@<B,>F"P44 2"Db*" S/C. 32(@H@&:,>@ *&" <@*J:b 4@>>@(@ 42:JR,>4b, 8@H@DZ,
& >"FH@bV,, &D,<b BD@N@*bH &F,FH@D@>>4, 4FBZH">4b & 1"6$,DF*@DL,. E4FH,<" 8@<B,>F"P44 2"Db*"
*:b FBJH>48" '+?G+59, 8@H@D"b $Z:" D"2D"$@H">"O,>HD@< & 1"6$,DF*@DL, F@&<,FH>@ F +7! 43E!E
*:b ^H@(@ bB@>F8@(@ 8@F<4R,F8@(@ "BB"D"H", & >"FH@bV,, &D,<b JFB,T>@ LJ>8P4@>4DJ,H J0,
R,H&,DHZ6 (@*. )">>Z, @ LJ>8P4@>4D@&">44 4@>>@(@ 42:JR"H,:b D,(J:bD>@ @P,>4&"`HFb 4

F&4*,H,:\FH&J`H @ H@<, RH@ ^H4 F4FH,<Z &,:48@:,B>@ LJ>8P4@>4DJ`H. C,(J:4D@&">4, 2"Db*"

BD@42&@*4HFb, 8"8 4 @04*":@F\, B@ H@8J 4@>>@(@ 42:JR,>4b & 10 µA, 4 B@^H@<J <@0>@ @04*"H\, RH@
^H@H BD4$@D $J*,H H"80, N@D@T@ LJ>8P4@>4D@&"H\ & D"<8"N BD@(D"<<Z "7:"FH,D".

% >"FH@bV,, &D,<b O,>HD & 1"6$,DF*@DL, F@&<,FH>@ F 5@">>,J<F84< 4FF:,*@&"H,:\F84<

P,>HD@< & 'D"P, 4 C77 "]>,D(4b" (7":4>4>(D"*) D"2D"$"HZ&",H 8@F<4R,F846 4@>>Z6

<48D@2@>* ;3';!E, 8@H@DZ6 $J*,H JFH">@&:,> & 1997(@*J & 8"R,FH&, B@FH@b>>@(@ ^:,<,>H"
@$@DJ*@&">4b >" D@FF46F8@6 @D$4H":\>@6 FH">P44 ";4D". =" $@DHJ FH">P44 ";4D" ^H@H BD4$@D $J*,H
b&:bH\Fb P,>HD":\>Z< 8@<B@>,>H@< :"$@D"H@D46 B@ ">":42J <"H,D4":@& *:b 4FF:,*@&">46 B@

BD@$:,<, F@BD@H4&:,>4b <"H,D4":@& & 8@F<4R,F8@< BD@FHD">FH&,. % 1995(@*J $Z:@ 2"&,DT,>@
F@@DJ0,>4, ^8FB,D4<,>H":\>@6 <@*,:4 <@*J:b ;3';!E *:b ">":42" <"H,D4":@&, 8@H@DZ6 &

>"FH@bV,, &D,<b BD@N@*4H ^8FB:J"H"P4@>>Z, 4FBZH">4b.

O,>HD & 1"6$,DF*@DL, F@&<,FH>@ F 3FF:,*@&"H,:\F84< P,>HD@< & 'D"P, BD4>b: JR"FH4, &

B@:,H"N +7! B@ BD@(D"<<"< +%C?;3C-94 4 +%C?;3C-95. % N@*, ^H4N B@:,H@& $Z:4 BD@&,*,>Z
^8FB,D4<,>HZ, F&b2">>Z, F B@*(@H@&8@6 8 D"2<,V,>4` >" $@DHJ FH">P44 ";4D" & 1997(@*J
:"$@D"H@D44 <48D@">":42" ;3';!E. ;"H,D4":Z, B@:JR,>>Z, F@ FH">P44 ";4D", 8@H@DZ, $Z:4
BD@">":424D@&">Z 4 @$@$V,>Z & 1"6$,DF*@DL,, F&4*,H,:\FH&J`H @ H@<, RH@ 8@<B@>,>HZ ;3';!E
>"N@*bHFb & N@D@T,< F@FH@b>44 B@F:, HD,N :,H ^8FB:J"H"P44 >" $@DHJ ^H@6 @D$4H":\>@6 FH">P44.

8. !&FHD46F8@,!&FHD46F8@, @$V,FH&@@$V,FH&@ "^D@8@F<4R,F8@6"^D@8@F<4R,F8@6 <,*4P4>Z<,*4P4>Z 44 $4@:@(44$4@:@(44

A@F:, JFB,T>@(@ 2"&,DT,>4b BD@,8H" !%EGC?;3C &,*JV4, 4FF:,*@&"H,:4 & @$:"FH4 <,*4P4>Z

@$D"H4:4F\ & L,*,D":\>@, ;4>4FH,DFH&@ !&FHD44 B@ *,:"< >"J84, HD">FB@DH" 4 4F8JFFH& F BD@F\$@6
@8"2"H\ B@**,D08J *:b BD@*@:0,>4b *,bH,:\>@FH4 & @$:"FH4 8@F<4R,F8@6 <,*4P4>Z, 4 & ^H4N P,:bN
& 1991(@*J $Z:@ F@2*">@ !&FHD46F8@, @$V,FH&@ "^D@8@F<4R,F8@6 <,*4P4>Z 4 $4@:@(44 (!7;). !7;
$Z:@ BD,0*, &F,(@ F@2*">@ *:b @$,FB,R,>4b <>@(@*4FP4B:4>"D>@(@ B@*N@*" & @$:"FH4

$4@<,*4P4>F84N 4FF:,*@&">46, F&b2">>ZN F 8@F<4R,F84<4 B@:,H"<4. !7; &ZFHJB",H & 8"R,FH&,

$"2@&@(@ JRD,0*,>4b *:b D"2D"$@H84 *4"(>@FH4R,F84N, BD@(>@FH4R,F84N 4 L"8J:\H"H4&>ZN

@B,D"H4&>ZN 4 BD@L4:"8H4R,F84N <,D, F&b2">>ZN, >"BD4<,D, F >"$:`*,>4,< 2" F@FH@b>4,< 2*@D@&\b,
8@F<4R,F84<4 $@:,2>b<4, F@&<,FH4<@FH\` ^84B"0,6, @$,FB,R,>4,< BD@*@&@:\FH&4,<, ^D(@>@<48@6
4 <,D"<4 B@ BD,*JBD,0*,>4` *,2"*"BH"P44.

?*>" 42 @F>@&>ZN P,:,6 !7; F@FH@4H & BD@&,*,>44 $"2@&ZN 4FF:,*@&">46 & @$:"FH4

"^D@8@F<4R,F8@6 <,*4P4>Z, 8@F<4R,F8@6 $4@:@(44 4 D"*4@:@(44 & F@HDJ*>4R,FH&, F <,0*J>"D@*>Z<4
B"DH>,D"<4, >"4$@:,, &"0>Z< 42 8@H@DZN, >,F@<>,>>@, b&:b,HFb 3>FH4HJH <,*48@-$4@:@(4R,F84N
BD@$:,< & ;@F8&,. ?F>@&>Z<4 @$:"FHb<4 4FF:,*@&">46 b&:b`HFb $4@:@(4b, >,&D@:@(4b,L424@:@(4b
4 D"*4@$4@:@(4b.
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E@&F,< >,*"&>@ !7; B@ BD@F\$, F&@,(@ D@FF46F8@(@ JRD,0*,>4b-B"DH>,D", 3>FH4HJH" <,*48@-
$4@:@(4R,F84N BD@$:,< (3;#A) & ;@F8&,, BD@&,:@ *,&bH\ <,*4P4>F84N ^8FB,D4<,>H@& & D"<8"N
D@FF46F8@(@ BD@,8H" *:4H,:\>@(@ 8@F<4R,F8@(@ B@:,H" ()7A). ]H@H B@:,H, @FJV,FH&:,>>Z6 & D"<8"N
C@FF46F8@6 >"P4@>":\>@6 BD@(D"<<Z 8@F<4R,F84N 4FF:,*@&">46, $Z: F"<Z< *:4H,:\>Z<

8@F<4R,F84< B@:,H@<, F@&,DT,>>Z< *@ B@F:,*>,(@ &D,<,>4 D@FF46F84< 8@F<@>"&H@<, &D"R@<
%":,D4,< A@:b8@&Z<, 4 ,(@ BD@*@:04H,:\>@FH\ F@FH"&4:" 437 *>,6 4 17 R"F@&. %@ &D,<b BD,$Z&">4b
>" $@DHJ 8@F<4R,F8@6 FH">P44 ";4D" *-D A@:b8@& 4 R:,>Z F<,>b&T4NFb ^84B"0,6 D,(J:bD>@

4FB@:\2@&":4 <,H@*48J <,*4P4>F84N ^8FB,D4<,>H@& !7;, BD4R,< ^H@ $Z:4 ,*4>FH&,>>Z,

<,*4P4>F84, ^8FB,D4<,>HZ, BD@&@*4&T4,Fb & H,R,>4, &F,(@ B,D4@*" BD,$Z&">4b *-D" A@:b8@&" >"
$@DHJ 8@F<4R,F8@6 FH">P44 ";4D".

KJ>8P44 B@ JBD"&:,>4`, 8@>HD@:` 4 8@@D*4>"P44 & @H>@T,>44 >"JR>@-<,*4P4>F8@6 R"FH4
&F,(@ BD@,8H" )7A @FJV,FH&:b: F D@FF46F8@6 FH@D@>Z 3;#A. % F&@` @R,D,*\ F "&FHD46F8@6 FH@D@>Z
@F>@&>J` @H&,HFH&,>>@FH\ 2" ^H4 <,D@BD4bH4b >,F:@ !7;. % BD4&@*4<@6 >40, H"$:4P, F@*,D0"HFb
8D"H84, *">>Z, @ B@:,H"N, & N@*, 8@H@DZN, >"R4>"b F BD@(D"<<Z !%EGC?;3C, BD@&@*4:4F\
D"2D"$@H">>Z, & !&FHD44 <,*4P4>F84, ^8FB,D4<,>HZ:

AD@,8H/^84B"0 Q4F:@ 8@F<@>"&H@& AD4$:424H,:\>"b

BD@*@:04H,:\>@FH\

B@:,H"

?$V"b

BD@*@:04H,:\>@FH\,
& <,FbP"N

!%EGC?;3C 1 0,2 0,2

!%EGC?;3C + 2 4 8

!%EGC?;3C ;,*-K 2 6 12

)7A 1 14,5 14,5

]84B"0 15 2 6 12

]84B"0 16 2 4,5 9

]84B"0 17 2 6 12

]84B"0 19 2 3 6

]84B"0 20 2 5 10

3G?'?3G?'? 16 45,2 83,7

#?9'!C3a#?9'!C3a

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

% 1996(@*J $Z:4 D"2D"$@H">Z="P4@>":\>"b "^D@8@F<4R,F8"b BD@(D"<<" >" B,D4@* *@ 2000(@*"
4="BD"&:,>4b D"2&4H4b >" B,D4@* *@ 2005(@*". % D"<8"N="P4@>":\>@6 "^D@8@F<4R,F8@6 BD@(D"<<Z
BD,*JF<@HD,>Z F:,*J`V4, @$:"FH4 4 >"BD"&:,>4b D"2&4H4b 4 BD@,8HZ:

· !^D@8@F<4R,F84, >"J84

· "FHD@>@<4b 4 "FHD@L4248";
· L4248" B:"2<Z;
· 4FF:,*@&">4, E@:>,R>@6 F4FH,<Z;
· (4*D@"^D@*4>"<48";
· *DJ(4, "^D@8@F<4R,F84, >"J84;
· &@BD@FZ @$JR,>4b "^D@8@F<4R,F84< >"J8"<.
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· !^D@8@F<4R,F8@, *4FH">P4@>>@, 2@>*4D@&">4,

· 8"DH@(D"L4b 4 FBJH>48@&"b (,@*,24b;
· <,H,@D@:@(4b 4 8:4<"H@:@(4b;
· @8,">@(D"L4b;
· &@BD@FZ <@>4H@D4>(" 4 @ND">Z @8DJ0"`V,6 FD,*Z;
· <@>4H@D4>( F,:\F8@N@2b6FH&,>>ZN 8J:\HJD 4 :,F@&;
· BD4<,>,>4, FBJH>48@&@(@ <@>4H@D4>(" & BD@,8H"N, 4<,`V4N &"0>@,

(@FJ*"DFH&,>>@, 2>"R,>4,.

· !^D@8@F<4R,F8"b $4@:@(4b 4 <,*4P4>"

· 8@F<4R,F8"b $4@:@(4b 4 <,*4P4>";
· "&4"P4@>>"b <,*4P4>" 4 &@BD@FZ R,:@&,R,F8@(@ L"8H@D";
· <@DF8"b <,*4P4>";
· D"*4@$4@:@(4b;
· ^8@F4FH,<Z 2"<8>JH@(@ P48:".

· 7@F<4R,F8"b F&b2\ 4 >"&4("P4b

· F4FH,<" FBJH>48@&@6 F&b24;
· FBJH>48@&Z, 4>L@D<"P4@>>Z, F4FH,<Z;
· >"&4("P4@>>Z, F4FH,<Z 8@F<4R,F8@(@ $"24D@&">4b;
· >"2,<>Z, FH">P44 BD4,<" 4 @$D"$@H84 FBJH>48@&ZN *">>ZN.

· !^D@8@F<4R,F8@, <"H,D4":@&,*,>4, 4 <48D@(D"&4H"P4@>>Z, H,N>@:@(44

· "&4"P4@>>@-8@F<4R,F84, <"H,D4":Z;
· <48D@(D"&4H"P4@>>Z, H,N>@:@(44.

· !^D@8@F<4R,F84, HD">FB@DH>Z, F4FH,<Z

· FBJH>48@&Z, F4FH,<Z, <48D@- 4 <4>4FBJH>484;
· D,"8H4&>Z, *&4("H,:\>Z, JFH">@&84;
· @D$4H":\>Z, FH">P44;
· &@2*JT>Z, FJ*".

· %@BD@FZ "&4"P44 4 "^D@>"&H484

· JBD"&:,>4, &@2*JT>Z< *&40,>4,< (I%)) 4 >"&4("P4b;
· "&4"P4@>>"b <,H,@D@:@(4b;
· &@BD@FZ $,2@B"F>@FH4 B@:,H@&;
· BD@$:,<Z LJ>8P4@>4D@&">4b:

· &@,>>@-&@2*JT>ZN F4:;
· (D"0*">F8@6 "&4"P44;
· FB@DH4&>@6 "&4"P44;
· R"FH>@6 "&4"P44;

· >"P4@>":\>"b B@4F8@&@-FB"F"H,:\>"b F4FH,<" (E!C);
· B@*(@H@&8" :,HR48@& 4 "&4"P4@>>ZN FB,P4":4FH@&.

· AD4<,>,>4, "^D@8@F<4R,F8@6 >"J84 4 H,N>484 & P,:bN @$,FB,R,>4b (D"0*">F8@6 @$@D@>Z

4 >"P4@>":\>@6 $,2@B"F>@FH4.

· %@BD@FZ, 8"F"`V4,Fb B@$@R>ZN &Z(@* 8@F<4R,F8@6 H,N>@:@(44, BD@<ZT:,>>ZN

BD@(D"<< 4 8@<<,DP4":42"P44 8@F<4R,F8@6 *,bH,:\>@FH4.

· )DJ(4, "^D@8@F<4R,F84, D"2D"$@H84 4 BD@,8HZ.

="P4@>":\>"b "^D@8@F<4R,F8"b BD@(D"<<" D"FFR4H">" >" R,HZD,N:,H>46 B,D4@* *@ 2000(@*".
?>" B@**,D0">" BD"&4H,:\FH&,>>@6 ;,0&,*@<FH&,>>@6 8@<4FF4,6 B@ "^D@8@F<4R,F84< BD@$:,<"<,
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8@H@DJ` &@2(:"&:b,H 2"<,FH4H,:\ BD,<\,D-<4>4FHD", 4 @FJV,FH&:b,HFb #@:("DF84< "^D@8@F<4R,F84<
"(,>HFH&@< (#!7!).

#@:("DF8@, "^D@8@F<4R,F8@, "(,>HFH&@ &ZB@:>b,H DJ8@&@*bV4, LJ>8P44 4:4 JR"FH&J,H &

F:,*J`V4N BD@(D"<<"N 4 BD@,8H"N:

· "=,6D@:^$-%": F4FH,<" @P,>84 & D,":\>@< <"FTH"$, &D,<,>4 BF4N@L424@:@(4R,F8@(@

F@FH@b>4b R:,>@& ^84B"0" &@ &D,<b *:4H,:\>ZN B@:,H@&. IFB,T>Z6 2"BJF8 ^H@(@

@$@DJ*@&">4b & D"<8"N 8@<B:,8F" "AD4D@*"" $Z: BD@42&,*,> 23 "BD,:b 1996(@*", 4 &
>"FH@bV,, &D,<b @>@ BD4<,>b,HFb >" $@DHJ 8@F<4R,F8@6 FH">P44 ";4D".

· C"*4@<,HD C-400: F4FH,<" *4FH">P4@>>@(@ 2@>*4D@&">4b "C"*4@<,HD C-400" $Z:" H"80,
2"BJV,>" & D"<8"N 8@<B:,8F" "AD4D@*"" & "BD,:, 1996(@*" 4 & >"FH@bV,, &D,<b

*,6FH&J,H >" $@DHJ 8@F<4R,F8@6 FH">P44 ";4D".

· E%+G-2: #!7! DJ8@&@*4H @FJV,FH&:,>4,< BD@,8H" "7@F<4R,F846 B"D>48 E%+G-2",
b&:b`V,(@Fb BD@*@:0,>4,< BD@,8H" "7@F<4R,F846 B"D>48 E%+G", 8@H@DZ6

@FJV,FH&:b:Fb >" $@DHJ FH">P44 ";4D" F 1989(@*".

· 7?;A!E: #!7! JR"FH&J,H H"80, & @FJV,FH&:,>44 <,0*J>"D@*>@(@ <48D@FBJH>48@&@(@
BD@,8H" 7?;A!E. 1"BJF8 <48D@FBJH>48" F B@*&@*>@6 :@*84 2"B:">4D@&"> >" >"R":@
1996(@*". C,":42"P4b ^H@(@ BD@,8H" <@0,H BD4>,FH4 D"2&4&"`V4<Fb FHD">"< &Z(@*Z,
F&b2">>Z, F >,*@D@(@FH@bV4< *4FH">P4@>>Z< 2@>*4D@&">4,<.

· #@:("DF8@, "^D@8@F<4R,F8@, "(,>HFH&@ JR"FH&J,H H"80, & @FJV,FH&:,>44 F:,*J`V4N

BD@,8H@&: ";"DF-96", "3>H,D$@:", "'@>,P" (C@FF46F8"b F4FH,<" P4LD@&@6 FBJH>48@&@6
F&b24), "!-33" (̂ 8@:@(4R,F846 "H:"F C,FBJ$:484 #@:("D44).

· !(,>HFH&@ T4D@8@ 4FB@:\2J,H H"80, B@$@R>Z, D,2J:\H"HZ 8@F<4R,F84N BD@,8H@&:
F@2*",HFb &"D4">H <,*48@-$4@:@(4R,F8@(@ 8@<B:,8F" "=,6D@:^$-%" *:b "&4"P4@>>@6 4
<@DF8@6 <,*4P4>Z; >":"0,>@ F,D46>@, BD@42&@*FH&@ 4>*4&4*J":\>@(@ BD4$@D" *:b

@$>"DJ0,>4b J:\HD"L4@:,H@&@(@ (IK) 42:JR,>4b >" $"2, 4>*48"H@D" IK-42:JR,>4b; B@
*"&>,6 HD"*4P44 BD@42&@*4HFb B4V" *:b 8@F<@>"&H@&.

IFH">@&:,>Z <,0*J>"D@*>Z, F&b24 F:

· =!E! 4 7@F<4R,F84< L@>*@< E@,*4>,>>ZN SH"H@& !<,D484;
· +7!/!7! - BD,*FH"&4H,:4 #!7! BD4>b:4 JR"FH4, & D"$@H, :,H>,6 T8@:Z "!:\B$"N-1996";
· ="P4@>":\>Z< "^D@8@F<4R,F84< "(,>HFH&@< 7"2"NFH">" - B@*B4F">@ F@(:"T,>4, @

F@HDJ*>4R,FH&,;
· ="P4@>":\>Z< 8@F<4R,F84< "(,>HFH&@< I8D"4>Z - (@H@&4HFb F@(:"T,>4, @

F@HDJ*>4R,FH&,;
· CJ<Z>F84< 8@F<4R,F84< "(,>HFH&@< - B@*B4F">@ F@(:"T,>4, @ F@HDJ*>4R,FH&,.

Q+SE7!aQ+SE7!a C+EAI#937!C+EAI#937!

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

% >"FH@bV,< *@8:"*, D"FF<"HD4&"`HFb HD4 @H*,:\>Z, &4*" *,bH,:\>@FH4: <48D@-
"8F,:,D@<,HD4R,F84, 42<,D,>4b, BD@*@:0,>4, BD@(D"<<Z <":ZN FBJH>48@& ";"(4@>" 4 BD4<,>,>4,
*4FH">P4@>>@(@ 2@>*4D@&">4b.

!!. ;48D@"8F,:,D@<,HD;48D@"8F,:,D@<,HD
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%3>FH4HJH, "FHD@>@<44Q,TF8@6 "8"*,<44 >"J8 D"2D"$"HZ&"`HFb <,H@*Z "8F,:,D@<,HD4R,F84N

42<,D,>46 & P,:bN &Zb&:,>4b 4 42<,D,>4b &,:4R4>Z >,(D"&4H"P4@>>ZN F4:, &:4b`V4N >" *&40,>4,
4F8JFFH&,>>ZN FBJH>48@& 1,<:4. ;48D@"8F,:,D@<,HD BD,*FH"&:b,H F@$@6 ^:,8HD@FH"H4R,F84

8@<B,>F4DJ,<Z6 B@ HD,< @Fb< BD4$@D F 8@>HD@:\>Z< 8J$4R,F84< (DJ248@<. ?BZH>Z6 @$D"2,P ^H@(@
BD4$@D" $Z: F@2*"> & 3>FH4HJH, "FHD@>@<44, " B@F:,*J`V4, <@*,:4 BD@42&@*4:" @*>" 42

BD@<ZT:,>>ZN (DJBB.

?BZH>Z6 @$D"2,P <48D@"8F,:,D@<,HD" JFB,T>@ BD@T,: 4FBZH">4b >" $@DHJ D@FF46F8@(@

8@F<4R,F8@(@ 8@D"$:b, 2"BJV,>>@(@ & 1992(@*J. )DJ("b <@*,:\ $Z:" B@*(@H@&:,>" & F@HDJ*>4R,FH&,
F !:"$"<F84< J>4&,DF4H,H@< & (. M">HF&4::, *:b BD@&,*,>4b ^8FB,D4<,>H" &@ &D,<b B@:,H" 7GE-79
"!H:">H4F". 1"BJF8 ;G77 "!H:">H4F" F "8F,:,D@<,HD@< >" $@DHJ $Z: BD@42&,*,> 16 F,>Hb$Db
1996(@*". 7@ &D,<,>4 >"B4F">4b *@8:"*" D,2J:\H"HZ "8F,:,D@<,HD4R,F8@(@ ^8FB,D4<,>H" ,V, >,
$Z:4 42&,FH>Z. ?F>@&>"b P,:\ ^H@(@ BD@,8H" F@FH@4H & F@B@FH"&:,>44 42<,D,>46 ^H@(@ "8F,:,D@<,HD"
F 42<,D,>4b<4 *DJ(4N ">":@(4R>ZN BD4$@D@&, D"2<,V,>>ZN >" FH@68, ^8FB,D4<,>H":\>@(@ >"JR>@(@
@$@DJ*@&">4b >" $@DHJ ;G77 "!H:">H4F". C"$@H" >"* F@2*">4,< ^H@(@ "8F,:,D@<,HD" &,:"F\ & 1995-
1996(@*"N. AD,*JF<@HD,>@ *@B@:>4H,:\>@, "HH,FH"P4@>>@, 4FBZH">4, "8F,:,D@<,HD", BD,0*, R,< @>
$J*,H JFH">"&:4&"H\Fb >" $@DHJ >"JR>ZN FBJH>48@&.

A,D&Z< 42 H"84N >"JR>ZN FBJH>48@& $J*,H FBJH>48 "O,2"D\", 8@H@DZ6 & >"FH@bV,, &D,<b
F@2*",HFb & F@HDJ*>4R,FH&, F 3H":\b>F84< 8@F<4R,F84< "(,>HFH&@< (!E3) 4 "(,>HFH&"<4 *DJ(4N FHD">
O,>HD":\>@6 +&D@BZ. % D"<8"N ^H@(@ BD@,8H" BD,*JF<@HD,>@ BD@&,*,>4, "H<@FL,D>ZN, 4@>@FL,D>ZN
4 <"(>4H@FL,D>ZN 4FF:,*@&">46. % >"FH@bV,, &D,<b @FJV,FH&:b,HFb ^H"B % ^H@(@ BD@,8H", " 2"BJF8
FBJH>48" B:">4DJ,HFb BD@42&,FH4 & 1999(@*J.

Q,TF8"b FJ$F4*4DJ`V"b @D(">42"P4b BD,*@FH"&4:" 3>FH4HJHJ "FHD@>@<44 L4>">F@&J`

B@**,D08J *:b @FJV,FH&:,>4b BD@,8H", 8@H@DZ6 >"BD"&:,> >" 42JR,>4, >,(D"&4H"P4@>>ZN F4:,
&:4b`V4N >" *4>"<48J FBJH>48@& >" $:428@6 @8@:@2,<>@6 @D$4H,, BD4 @$,FB,R,>44 &ZF@8@6

RJ&FH&4H,:\>@FH4 B@Db*8" 10-12 G. A@:JR,>>Z, *">>Z, $J*JH 4FB@:\2@&">Z *:b JH@R>,>4b <@*,:4
D"FBD,*,:,>4b 4 8@:,$">46 @$V,6 B:@H>@FH4 "H<@FL,DZ >" &ZF@H, @H 250*@ 700 8<. A@<4<@ &:4b>4b
"H<@FL,DZ, &@2<@0>@, J*"FHFb @BD,*,:4H\ H"80, &:4b>4, *"&:,>4b BDb<@(@ 4 @HD"0,>>@(@ F@:>,R>@(@
42:JR,>4b 4 4>LD"8D"F>@(@ 42:JR,>4b 1,<:4, " H"80, &:4b>4, F@@H&,HFH&J`V4N B@:,6 42:JR,>4b.
A:">4DJ,<Z6 FBJH>48 $J*,H >,$@:\T4< (60 F< & *4"<,HD,) 4 $J*,H 4<,H\ BD"&4:\>J`,
BD,*B@RH4H,:\>@ FL,D4R,F8J`, L@D<J. % P,:bN @F:"$:,>4b &@2<JV"`V,(@ *,6FH&4b *DJ(@6

"BB"D"HJDZ "8F,:,D@<,HD $J*,H ,*4>FH&,>>Z< BD4$@D@< >" $@DHJ FBJH>48". EBJH>48 $J*,H &Z&,*,>
>" ^::4BH4R,F8J` @D$4HJ F B,D4(,,< 8< 4 "B@(,,< 1 4008<. AD,*B@:"(",HFb, RH@ F$@D *">>ZN $J*,H
@FJV,FH&:bH\Fb >" BD@Hb0,>44 >, <,>,, R,HZD,N :,H.

%%. ;":@D"2<,D>Z,;":@D"2<,D>Z, FBJH>484FBJH>484 F,D44F,D44 ";"(4@>;"(4@>"

% 1995-1996(@*"N @FJV,FH&:,>4, >"JR>@6 BD@(D"<<Z F 4FB@:\2@&">4,< <":@D"2<,D>ZN

FBJH>48@& F,D44 ;!'3?= BD@*@:0":@F\ & *&JN @F>@&>ZN >"BD"&:,>4bN:

") @$D"$@H8" 4 L424R,F8@, H@:8@&">4, *">>ZN, B@:JR,>>ZN F@ FBJH>48@& ";"(4@>-2 4 -3",
8@H@DZ, $Z:4 F@2*">Z & Q,TF8@6 C,FBJ$:48, 4 &Z&,*,>Z >" @D$4HJ & D"<8"N BD@(D"<< !7G3%=Y5

4 !A+7E, BD,*JF<"HD4&"`V4N BD@&,*,>4, "8H4&>ZN ^8FB,D4<,>H@& & @$:"FH4 B:"2<Z 4@>@FL,DZ-
<"(>4H@FL,DZ. % D,2J:\H"H, ^H@6 *,bH,:\>@FH4, @FJV,FH&:b&T,6Fb >" @F>@&, <,0*J>"D@*>@(@
F@HDJ*>4R,FH&", $Z:@ B@*(@H@&:,>@ <>@0,FH&@ >"JR>ZN D"$@H. G"8, >" E4<B@24J<, 7?EA!C-1996&
#4D<4>(,<, $Z:@ BD,*FH"&:,>@ 42 *@8J<,>H" B@ D,2J:\H"H"< ^8FB,D4<,>H@&,BD@&,*,>>ZN F B@<@V\`
FBJH>48@& ";"(4@>-2 4 -3";

b) *&" F:,*J`V4, FBJH>48" F,D44 ";"(4@>" $Z:4 2"BJV,>Z & D"<8"N BD@,8H"

<,0*J>"D@*>@(@ F@HDJ*>4R,FH&" "3>H,D$@:", >"BD"&:,>>@(@ >" 42JR,>4, &2"4<@*,6FH&4b F@:>,R>@(@
&,HD" 4 <"(>4H@FL,DZ 4 >" 4FF:,*@&">4, L424R,F84N BD@P,FF@& & D"2:4R>ZN R"FHbN <"(>4H@FL,DZ

1,<:4.
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A,D&"b B"D" FBJH>48@& ("3>H,D$@:-1" 4 ";"(4@>-4") & D"<8"N BD@(D"<<Z "3>H,D$@:" $Z:"
2"BJV,>" 3 "&(JFH" 1995(@*" F 8@F<@*D@<" "A:,F,P8". #:"(@*"Db 4FB@:\2@&">4` F4:\>@-
^::4BH4R,F8@6 "N&@FH@&@6" @D$4HZ F "B@(,,< 193 0008< 2" B,D&Z6 (@* LJ>8P4@>4D@&">4b FBJH>48@&
J*":@F\ 4FF:,*@&"H\ D"6@>Z <"(>4H@B"J2Z 4 (@:@&>@(@ F8"R8" JB:@H>,>4b, " H"80, N&@FH@&J` R"FH\
<"(>4H@FL,DZ BJH,< BD@&,*,>4b @*>@&D,<,>>ZN 42<,D,>46 & *&JN H@R8"N. 3<,`V4,Fb J FBJH>48"
";"(4@>-4" &@2<@0>@FH4 *:b <">,&D4D@&">4b JFB,T>@ 4FB@:\2@&":4F\ *:b 8@>HD@:b 4 B@**,D0">4b
@BH4<":\>@(@ D"FFH@b>4b <,0*J "3>H,D$@:-1" 4 ";"(4@>-4". ]H4 *&" 8@F<4R,F84, "BB"D"H",
@$D"V"bF\ B@ "N&@FH@@$D"2>@6" @D$4H,, BD@*@:0"`H BD@42&@*4H\ 42<,D,>4b. 3N *@B@:>4:" &H@D"b
B"D" 8@F<4R,F84N 8@D"$:,6 "3>H,D$@:-2" 4 ";"(4@>-5", 8@H@DZ, 29 "&(JFH" 1996(@*" & D"<8"N
BD@(D"<<Z "3>H,D$@:" $Z:4 &Z&,*,>Z >" ""&D@D":\>J`" @D$4HJ F "B@(,,< 20 0008<.

EE. ),bH,:\>@FH\),bH,:\>@FH\ && @$:"FH4@$:"FH4 *4FH">P4@>>@(@*4FH">P4@>>@(@ 2@>*4D@&">4b2@>*4D@&">4b

&& 1994-1996(@*"N(@*"N

% D"<8"N >"P4@>":\>ZN <,D@BD4bH46 & @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b @F>@&>@,

&>4<">4, J*,:b:@F\ D"2:4R>Z< BD@(D"<<"< ,(@ BD"8H4R,F8@(@ BD4<,>,>4b. 7 @F>@&>Z< @$:"FHb<
BD4<,>,>4b *4FH">P4@>>@(@ 2@>*4D@&">4b >"Db*J F (,@(D"L4R,F8@6 4>L@D<"P4@>>@6 F4FH,<@6

@H>@FbHFb ^8@:@(4b, :,F>@, 4 F,:\F8@, N@2b6FH&@ 4 8"DH@(D"L4b.

% FHD">, $Z:@ >"R"H@ @FJV,FH&:,>4, *&JN @$V,>"P4@>":\>ZN BD@,8H@&. ?*4> 42 >4N - BD@,8H
8"DH4D@&">4b D"FH4H,:\>@(@ B@8D@&" 7?C3=+ - @FJV,FH&:b,HFb & D"<8"N AD@(D"<<Z PHARE. ?>
BD,*JF<"HD4&",H F@2*">4, P4LD@&@6 $"2Z *">>ZN @ ,*4>4P"N D"FH4H,:\>@(@ B@8D@&" *:b &F,6

H,DD4H@D44 FHD">Z & <"FTH"$, 1:100 000. )">>Z, $Z:4 B@:JR,>Z B@FD,*FH&@< &42J":\>@6

4>H,DBD,H"P44 (,@8@*4D@&">>ZN 42@$D"0,>46 H,<"H4R,F8@(@ 8"DH@(D"L" (G;) "9^>*F"H" 4 4N

*":\>,6T,(@ BD,@$D"2@&">4b & P4LD@&J` L@D<J. %F,(@ *:b @N&"H" H,DD4H@D44 Q,TF8@6 C,FBJ$:484
$Z:4 4FB@:\2@&">Z 42@$D"0,>4b *,&bH4 JR"FH8@&. #"2" *">>ZN $J*,H F@&<,FH4<" F ">":@(4R>@6

BD@*J8P4,6, B@:JR,>>@6 & *DJ(4N FHD">"N +&D@BZ. ]H" $"2" *">>ZN 4FB@:\2J,HFb *:b D,T,>4b

D"2:4R>ZN BD48:"*>ZN 2"*"R, H"84N, 8"8 @P,>8" *,(D"*"P44 B@R&Z 4:4 B@*(@H@&8" $@:,, H@R>ZN
<@*,:,6 2"(Db2>,>4b @8DJ0"`V,6 FD,*Z. % D"<8"N <,D@BD4bH46 B@F:, @FJV,FH&:,>4b ^H@(@ BD@,8H"
$Z:4 D"2D"$@H">Z <,H@* 4 F@@H&,HFH&J`V"b >@<,>8:"HJD" *:b 8"DH4D@&">4b D"FH4H,:\>@(@ B@8D@&"

& $@:,, 8DJB>@< <"FTH"$, 1:50 000. ]H@H <,H@* $Z: @BD@$@&"> & @H>@T,>44 H,DD4H@D44 B:@V"*\`
@8@:@ 10 0008&. 8<.

?FJV,FH&:,>4, &H@D@(@ 8DJB>@<"FTH"$>@(@ BD@,8H" @$,FB,R4&",H @B,D"H4&>@, B@:JR,>4,

;4>4FH,DFH&@< F,:\F8@(@ N@2b6FH&" 4>L@D<"P44 @ B@F,&>ZN B:@V"*bN. =" @F>@&, 8:"FF4L48"P44
42@$D"0,>46, B@:JR",<ZN F@ FBJH>48@& "9^>*F"H" 4:4 "EB@H", FH":@ &@2<@0>Z< B@:JR"H\

@$>@&:,>>J` 4>L@D<"P4` @ FD,*>,< JD@0", @F>@&>ZN 8J:\HJD >" D,(4@>":\>@< 4:4 D"6@>>@< JD@&>,.
%<,FH, F H,< @$:"R>@FH\ >, B@2&@:b,H B@:JR4H\ 4>L@D<"P4` & @H>@T,>44 &F,6 H,DD4H@D44 FHD">Z

& N@*, @*>@(@ &,(,H"P4@>>@(@ B,D4@*". A"D"::,:\>@ ^H@<J 4FB@:\2@&":4F\ B@:JR",<Z, F@ FBJH>48@&
=?!! *">>Z, F >4284< D"2D,T,>4,< *:b 42JR,>4b *4>"<484 42<,>,>4b D"FH4H,:\>@FH4 & H,R,>4,

F,2@>" 4 *:b @P,>84 ,, L"2Z D@FH".

EBJH>48@&Z, *">>Z, HD"*4P4@>>@ 4(D"`H &"0>J` D@:\ & >"$:`*,>44 2" F@FH@b>4,< :,F@&. ="
@F>@&, @$D"$@H84 42@$D"0,>46, B@:JR",<ZN F B@<@V\` G; "9^>*F"H", F@FH"&:b`HFb 8"DHZ

D"FBD,*,:,>4b :,F@& B@ FH,B,>4 >">,F,>>@(@ 4< JV,D$". % 1995(@*J ;4>4FH,DFH&@ F,:\F8@(@
N@2b6FH&" B@*(@H@&4:@ B@:>@FH\` @F>@&">>J` >" FBJH>48@&ZN *">>ZN B,D&J` B@:>J` 8"DHJ

^8@:@(4R,F8@(@ F@FH@b>4b @H,R,FH&,>>ZN :,F@&. % D"<8"N *DJ(@(@ BD@,8H" & P,:bN 8"DH4D@&">4b

:,F>ZN ^8@F4FH,< $Z:4 @$D"$@H">Z *">>Z, G; "9^>*F"H", 8"F"`V4,Fb *&JN @BZH>ZN JR"FH8@&,
8"0*Z6 B:@V"*\` 20N25 8<. #Z:4 &Z*,:,>Z B@RH4 20 8"H,(@D46, @H:4R"`V4N D"2>Z, H4BZ :,F@&
& F@R,H">44 F :,F@N@2b6FH&,>>@6 BD"8H48@6.

7"DHZ, B@*(@H@&:,>>Z, >" @F>@&, FBJH>48@&ZN *">>ZN, &F, R"V, 4FB@:\2J`HFb <,FH>Z<4
D"6@>>Z<4 JRD,0*,>4b<4. AD4 BD@42&@*FH&, H"84N 8"DH @$ZR>@ 4FB@:\2J`HFb H@B@(D"L4R,F84,

8"DHZ 4 F4FH,<" >"2,<>ZN D,B,D>ZN H@R,8. =" 8@<<,DR,F8@6 @F>@&, <@0>@ BD4@$D,FH4 FH">*"DH>Z,
:4FHZ 8"DH D"2:4R>@(@ <"FTH"$". 3N <@0>@ B@:JR4H\ 8"8 & B,R"H>@6, H"8 4 & P4LD@&@6 L@D<,,
(@H@&@6 8 BDb<@<J &&@*J & '3E.
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E BD4<,>,>4,< D"*4@:@8"P4@>>ZN *">>ZN F&b2">Z >@&Z, &4*Z *,bH,:\>@FH4. G"8, *:b
B@*(@H@&84 FBJH>48@&@6 8"DHZ <"FTH"$" 1:200 0004FB@:\2@&":4F\ *">>Z, FBJH>48@& ERS-14 ERS-2.
G"8"b 8"DH" F:J04H @F>@&@6 *:b (,@:@(4R,F8@(@ 4 (,@<@DL@:@(4R,F8@(@ ">":42" <,FH>@FH4 &*@:\

BD@8:"*Z&",<@(@ >@&@(@ >,LH,BD@&@*".

):b B@:JR,>4b P4LD@&@6 <@*,:4 &@2&ZT,>4b $Z:" BD@42&,*,>" @$D"$@H8" B">ND@<"H4R,F84N

FH,D,@42@$D"0,>46 EA?G. E B@<@V\` FD,*FH& 8@<B\`H,D>@(@ BD@(D"<<>@(@ @$,FB,R,>4b $Z:@

B@:JR,>@ 42@$D"0,>4, F,H84 <@*,:4 F BD@FHD">FH&,>>Z< D"2D,T,>4,< 20 < 4 B@(D,T>@FH\` B@

&@2&ZT,>4` 10-20<.

]7%!)?C]7%!)?C

[A@*:4>>Z6 H,8FH >" 4FB">F8@< b2Z8,]

!!. O,>HDO,>HD 8@<B:,8F>ZN8@<B:,8F>ZN 42ZF8">4642ZF8">46 BD4D@*>ZNBD4D@*>ZN D,FJDF@&D,FJDF@& FF B@<@V\`B@<@V\`

*4FH">P4@>>@(@*4FH">P4@>>@(@ 2@>*4D@&">4b2@>*4D@&">4b (793CE+=793CE+=)

% F@@H&,HFH&44 F D"FB@Db0,>4,< 2077">P,:bD44 AD,24*,>H" C,FBJ$:484 & 1977(@*J $Z:
F@2*"> O,>HD 8@<B:,8F>ZN 42ZF8">46 BD4D@*>ZN D,FJDF@& F B@<@V\` *4FH">P4@>>@(@ 2@>*4D@&">4b

(793CE+=) & 8"R,FH&, (@FJ*"DFH&,>>@(@ JRD,0*,>4b, @$:"*"`V,(@ BD"&@FJ$X,8H>@FH\` 4

BD"&@<@R>@FH\` F"<@FH@bH,:\>@ D,T"H\ L4>">F@&Z, 4 "*<4>4FHD"H4&>Z, &@BD@FZ.

O,>HD, 8@H@DZ6 >"N@*4HFb & FH@:4P, C,FBJ$:484 ]8&"*@D (@D@*, 74H@, DJ8@&@*4H *,bH,:\>@FH\`
FH">P44 BD4,<", 2"B4F4 4 @$D"$@H84 FBJH>48@&ZN *">>ZN "7@H@B"N4", 8@H@D"b D"FB@:@0,>" & 70 8<
`0>,, 74H@.

1. ="2>"R,>4,="2>"R,>4, FH">P44FH">P44 " 7@H@B"N47@H@B"N4"

="2,<>"b FH">P4b "7@H@B"N4" D,T",H F:,*J`V4, 2"*"R4:

· BD4,<, 2"B4F\ 4 @$D"$@H8" *">>ZN, B@FHJB"`V4N F@ FBJH>48@& 9]=)E!G, EA?G, ERS4
GOES;

· BD,*@FH"&:,>4, >" H,8JV,6 @F>@&, 4 B@ 2"BD@F"< H"8@6 4>L@D<"P44 *:b 4FF:,*@&">46

& @$:"FH4 BD4D@*>ZN D,FJDF@& 4 @8DJ0"`V,6 FD,*Z FHD">"<, &N@*bV4< & 2@>J

@$F:J04&">4b ^H@6 FH">P44;

· D"2D"$@H8" 4 B,D,*"R" H,N>@:@(44 4FB@:\2@&">4b 4 BD48:"*>@(@ BD4<,>,>4b

*4FH">P4@>>@(@ 2@>*4D@&">4b & P,:bN D"FT4D,>4b 8DJ(" B@:\2@&"H,:,6 H"84<4 *">>Z<4

F B@<@V\` D"2:4R>ZN FD,*FH& <"FF@&@6 4>L@D<"P44;

· F@2*">4, ND">4:4V" H"84N *">>ZN, B@FH@b>>@ B@B@:>b,<@(@ *">>Z<4 42 >@&ZN

4FH@R>48@&;

· F@*,6FH&4, BD@&,*,>4` >"JR>ZN 4FF:,*@&">46 & @$:"FH4 BD4D@*>ZN D,FJDF@& 4

@8DJ0"`V,6 FD,*Z >" @F>@&, F@HDJ*>4R,FH&" <,0*J FHD">"<4 D,(4@>".

EH">P4b "7@H@B"N4" >"N@*4HFb & H@R8, F 8@@D*4>"H"<4 0@37′21″ `.T. 4 78@34′46″ 2.*. EH">P4b
D"FB@:@0,>" >" H,DD4H@D44 B:@V"*\` 64 (", 42 8@H@DZN 17 (" 2">bHZ @F>@&>Z<4 JFH">@&8"<4.

1@>" @$F:J04&">4b FH">P44, 4<,`V"b D"*4JF BD4<,D>@ 2 5008<, BD@FH4D",HFb @H

B@:J@FHD@&" _8"H"> & ;,8F48">F84N E@,*4>,>>ZN SH"H"N *@ !>H@L"("FHZ & C,FBJ$:48, Q4:4 4

@N&"HZ&",H O,>HD":\>J` !<,D48J, 7"D4$F846 $"FF,6> 4 R"FH\ _0>@6 !<,D484.

"") A@:JR,>>Z,A@:JR,>>Z, D,2J:\H"HZD,2J:\H"HZ
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% B,D4@* F 1 4`:b 1995(@*" B@ 30 4`>b 1996(@*" FH">P4b "7@H@B"N4" @FJV,FH&:b:" BD4,<
B,D,*"R F@ F:,*J`V4N FBJH>48@&:
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EBJH>48 7@:4R,FH&@

BD@:,H@&

"9^>*F"H-5" 368

"EB@H-2" 41

ERS-1 49

ERS-2 9

IR4HZ&"b @$:"R>@FH\ & D,(4@>,, BD"8H4R,F84 BD4<,>4<Z<4 FR4H"`HFb 10 BD@P,>H@& &F,N
42@$D"0,>46, B@:JR,>>ZN F@ FBJH>48@& 9]=)E!G 4 EA?G.

Q,D,2 FBJH>484 GOES@FJV,FH&:b,HFb BD4,<<,H,@D@:@(4R,F84N *">>ZN F @8,">F84N 4 >"2,<>ZN
B:"HL@D<, 8@H@DZ, D"FB@:@0,>Z & F:,*J`V4N <,FH"N:

· 9@$@F 4 G":"D" (C,FBJ$:48" A,DJ);
· 7@"FH": 4 !D48" (C,FBJ$:48" Q4:4);
· 3F@$"<$" (C,FBJ$:48" ]8&"*@D).

EH">P4b "7@H@B"N4" B@:JR",H F:,*J`VJ` BD@*J8P4` >" @F>@&, FBJH>48@&ZN *">>ZN:

· <"FF4&Z P4LD@&ZN *">>ZN;
· P4LD@&Z, *">>Z, F (,@(D"L4R,F8@6 BD4&b28@6;
· (,@8@*4D@&">>Z, P4LD@&Z, *">>Z,.

EH">P4b D"FB@:"(",H H"80, L@H@:"$@D"H@D4,6 *:b BD@42&@*FH&":

· R,D>@-$,:ZN 4 P&,H>ZN F>4<8@& F (,@(D"L4R,F8@6 BD4&b28@6;
· R,D>@-$,:ZN 4 P&,H>ZN >,("H4&@& F (,@(D"L4R,F8@6 BD4&b28@6;
· (,@8@*4D@&">>ZN R,D>@-$,:ZN 4 P&,H>ZN F>4<8@&;
· (,@8@*4D@&">>ZN R,D>@-$,:ZN 4 P&,H>ZN >,("H4&@&;
· 42@$D"0,>4b J<,>\T,>>@(@ L@D<"H": <48D@L4:\<Z 4 42@$D"0,>4b *:b $ZFHD@(@

BD@F<@HD".

% B,D4@*, @N&"HZ&",<Z6 *">>Z< *@8:"*@<, 793CE+= 4FB@:\2@&": FBJH>48@&Z, *">>Z, *:b
BD@&,*,>4b F:,*J`V4N 4FF:,*@&">46:

· JR,H D"6@>@& &ZD"V4&">4b $">">@& & ]8&"*@D,;
· B@:JR,>4, F<@>H4D@&">>@(@ P4LD@&@(@ 42@$D"0,>4b D"6@>" D,84 !<"2@>84 & ]8&"*@D,

F J8"2">4,< >" D"FH4H,:\>Z6 B@8D@& 4 H,8JV,, 4FB@:\2@&">4, 2,<,:\;
· 8:4<"H4R,F84, 42<,>,>4b & C,FBJ$:48, ]8&"*@D;
· <>@(@F,2@>>@, 4FF:,*@&">4, <">(D@&ZN $@:@H, 8D,&,H8@&@*>ZN BDJ*@& 4 F@:@>R"8@&;
· @P,>8" "(D@^8@:@(4R,F84N <@*,:,6;
· 2@>4D@&">4, &@*@D@F:,&ZN 2"D@F:,6 & D"6@>, '":"B"(@FF84N @FHD@&@&;
· J(D@2" B"&@*8@& & BD4$D,0>@< D"6@>, ]8&"*@D";
· &2&,T,>>Z, H&,D*Z, &,V,FH&" & 2":4&, 'J"b84:\;
· FHDJ8HJD" $"2Z *">>ZN @ BD4D@*>ZN D,FJDF"N C,FBJ$:484 ]8&"*@D (<"FTH"$ 1:250 000);
· JR,$>Z6 P,>HD:

· D,(J:bD>Z, 8JDFZ B@ *4FH">P4@>>@<J 2@>*4D@&">4`,
· D,(J:bD>Z, 8JDFZ B@ (,@(D"L4R,F8@6 4>L@D<"P4@>>@6 F4FH,<,.
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EGC!=Y, %M?)aU3+ % 1?=I ?#E9I/3%!=3a
EG!=O33 "7?G?A!M3"

EHD">"EHD">"

?$V"b?$V"b

B:@V"*\B:@V"*\

(8&8&. 8<8<)

%
@N&"H"@N&"H"

H,DD4H,DD4-
H@D44H@D44

FHD">ZFHD">Z

A:@V"*\A:@V"*\,
@N&"HZ@N&"HZ-
&",<"b&",<"b

2@>@62@>@6

*,6FH&4b*,6FH&4b

">H,>>Z">H,>>Z

%
@$V,6@$V,6

@N&"@N&"-
R,>>@6R,>>@6

B:@V"*4B:@V"*4

7@:4R,FH&@7@:4R,FH&@

42@$D"0,>4642@$D"0,>46

4:44:4

F,(<,>H@&F,(<,>H@&

42@$D"0,>4642@$D"0,>46

(9]=)E!G9]=)E!G)

7@:4R,FH&@7@:4R,FH&@

42@$D"0,>4642@$D"0,>46

4:44:4

F,(<,>H@&F,(<,>H@&

42@$D"0,>4642@$D"0,>46

(EA?GEA?G)

1 !C'+=G3=! 2 771 300 1% 27 713 0,37 4 66

2 '%!G+;!9! 108 889 100% 108 869 1,46 9 64

3 '?=)IC!E 112 088 100% 112 088 1,45 12 57

4 a;!57! 10 991 100% 10 991 0,15 4 14

5 ;+7E37! 1 958 201 3% 58 746 0,79 26 79

6 =37!C!'I! 140 750 100% 140 750 1,89 11 64

7 A!=!;! 77 080 100% 77 080 1,04 11 50

8 )?;3=37!=E7!

a C+EAI#937! 45 734 100% 45 734 0,62 6 28

9 E!9[%!)?C 21 393 100% 21 393 0,29 4 12

10 GC3=3)!) 3

G?#!'? 4 827 100% 4 827 0,07 2 7

11 Q393 756 945 25% 189 236 2,53 14 83

12 '!5!=! 214 969 98% 210 670 2,82 15 56

13 #C!1393a 8 512 100 20% 1 702 420 22,63 116 1 050

14 7?EG!-C37! 50 700 100% 50 700 0,68 7 34

15 #+931 22 963 100% 22 963 0,31 3 16

16 '!3G3 27 700 100% 27 700 0,38 7 25

17 AI]CG?-C37? 8 897 70% 6 228 0,09 4 9

18 'C+=!)! 311 100% 311 0,01 1 1

19 7I#! 114 471 100% 114 471 1,54 16 74

20 A+CI 1 285 210 100% 1 285 210 17,18 69 508

21 #?93%3a 1 098 581 70% 769 007 10,28 54 388

22 ]7%!)?C 283 561 100% 283 561 3,80 21 130

23 7?9I;#3a 1 138 914 100% 1 138 914 15,23 61 428

24 %+=+EI]9! 912 047 100% 912 047 12,20 56 365

25 EIC3=!; 163 265 100% 163 265 2,19 10 63

3G?'? 7 480 894 100% 543 3 701

31?#C!/+=3a, =! 7?G?CYM AC?M?)aG 'C!=3OY EGC!=, %79_Q+=Y % Q3E9? 31?#C!/+=35

7!/)?5 31 )%IM 393 GC+M G!73M EGC!=.
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K3)/3K3)/3

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

AD"&4H,:\FH&@ K4*04 F@@$V",H, RH@ 8"84N-:4$@ BD@(D"<< 4:4 *,bH,:\>@FH4, F&b2">>ZN F
8@F<4R,F84< BD@FHD">FH&@<, & ,(@ FHD">, >, BD@&@*4HFb.

'+C;!=3a'+C;!=3a

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

AD"&4H,:\FH&@ ',D<">44 F@@$V",H, RH@ @>@ BD,*FH"&4H ="JR>@-H,N>4R,F8@<J B@*8@<4H,HJ >"
">(:46F8@< b2Z8, *@FH"H@R>@, 8@:4R,FH&@ ^82,<B:bD@& ,0,(@*>@(@ *@8:"*" ',D<">F8@(@ 8@F<4R,F8@(@

"(,>HFH&" ()!C!) 2" 1995(@* *:b D"FBD@FHD">,>4b >" F,FF44 A@*8@<4H,H".

3=)3a3=)3a

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

1" B@F:,*>46 (@* 3>*4b *@FH4(:" FJV,FH&,>>@(@ BD@(D,FF" & D"2D"$@H8, 4 BD4<,>,>44

H,N>@:@(46, >"BD"&:,>>ZN >" JF8@D,>4, F@P4":\>@-^8@>@<4R,F8@(@ D"2&4H4b FHD">Z. 3>*4b

BD@*@:0":" H"80, J8D,B:bH\ <,0*J>"D@*>@, F@HDJ*>4R,FH&@ & 4FF:,*@&">44 4 4FB@:\2@&">44

8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN.

!!. E4FH,<"E4FH,<" " 3>F"H3>F"H"

E,*\<@(@ *,8"$Db 1995(@*" 3>*4b BD@42&,:" JFB,T>Z6 2"BJF8 FBJH>48" "3>F"H-2E" - HD,H\,(@
& F,D44 >"P4@>":\>ZN FBJH>48@& "3>F"H-2". "3>F"H" b&:b,HFb <>@(@P,:,&@6 FBJH>48@&@6 F4FH,<@6
*:b BD,*@FH"&:,>4b JF:J( & @$:"FH4 *":\>,6 F&b24, H,:,&424@>>@(@ &,V">4b, <,H,@D@:@(44,
BD@H4&@*,6FH&4b FH4N46>Z<$,*FH&4b< 4 B@4F8@&@-FB"F"H,:\>ZN D"$@H. EBJH>48 "3>F"H-2E" *@B@:>4:
HD4 *DJ(4N 2"BJV,>>ZN D">,, FBJH>48" F4FH,<Z "3>F"H", " 4<,>>@ "3>F"H-1D", B@F:,*>46 42

F,D44 "3>F"H-1", 4 >"P4@>":\>Z, FBJH>484 "3>F"H-2!" 4 "3>F"H-2%", RH@ & 2>"R4H,:\>@6 FH,B,>4
D"FT4D4:@ &@2<@0>@FH4 8@F<4R,F8@(@ F,(<,>H". EBJH>48 "3>F"H-2E" @$,FB,R4&",H H"84,

*@B@:>4H,:\>Z, JF:J(4, 8"8 B@*&40>"b FBJH>48@&"b F&b2\, @$V"b F&b2\ & *4"B"2@>, "Ku" 4 D"FT4D,>4,
2@>Z @$F:J04&">4b H,:,&424@>>Z< &,V">4,< 3>*44.

3>*4b B:">4DJ,H BD@42&,FH4 2"BJF8 B@F:,*J`V4N FBJH>48@& F,D44 "3>F"H-2", " 4<,>>@: &

1996-97(@*J - FBJH>48 "3>F"H-2D", ">":@(4R>Z6 FBJH>48J "3>F"H-2C"; 4 & 1997-98(@*J -
FBJH>48 "3>F"H-2E", >" $@DHJ 8@H@D@(@ B@<4<@ @$@DJ*@&">4b F&b24 $J*,H JFH">@&:,>" F@&D,<,>>"b
<,H,@D@:@(4R,F8"b "BB"D"HJD". ;,0*J>"D@*>@6 @D(">42"P44 FBJH>48@&@6 F&b24 (3=G+9E!G) $J*JH
BD,*@FH"&:,>Z & "D,>*J 11 D,HD">F:bH@D@& FBJH>48" "3>F"H-2E".

3>*4b BD@*@:0",H 4FB@:\2@&"H\ F4FH,<J "3>F"H" *:b B,D,*"R4 JR,$>ZN T8@:\>ZN 4

4>FH4HJHF84N BD@(D"<<. % F4FH,<, "3>F"H" @*4> 42 8">":@& 4FB@:\2J,HFb 4F8:`R4H,:\>@ *:b
4>H,D"8H4&>@(@ @$V,@$D"2@&"H,:\>@(@ @$JR,>4b 4 B@*(@H@&84 8"*D@&, @F@$,>>@ & F,:\F84N D"6@>"N.
% D"6@>, BD@04&">4b B:,<,> & TH"H, ;"*N\b-AD"*,T & O,>HD":\>@6 3>*44 $Z:@ >"R"H@

@FJV,FH&:,>4, *&JN:,H>,(@ ^8FB,D4<,>H":\>@(@ BD@,8H" B@ BD"8H4R,F8@6 *,<@>FHD"P44 FBJH>48@&ZN

FD,*FH& F&b24 *:b B@&ZT,>4b @$D"2@&">4b 4 B@*(@H@&84 8"*D@& & F,:\F84N D"6@>"N.

%%. 3>*46F8463>*46F846 FBJH>48FBJH>48 *4FH">P4@>>@(@*4FH">P4@>>@(@ 2@>*4D@&">4b2@>*4D@&">4b (IRS)

1" BD@T,*T46 (@* 3>*4b *@$4:"F\ *&JN &"0>ZN D,2J:\H"H@& & @$:"FH4 FBJH>48@&@(@

*4FH">P4@>>@(@ 2@>*4D@&">4b: &@-B,D&ZN, ^H@ JFB,T>Z6 2"BJF8 28 *,8"$Db 1995(@*" D@FF46F8@6
D"8,H@6->@F4H,:,< ";@:>4b" F 8@F<@*D@<" & 7"2"NFH">, 4>*46F8@(@ FBJH>48" *4FH">P4@>>@(@
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2@>*4D@&">4b IRS-1C, b&:b`V,(@Fb HD,H\4< FBJH>48@< & F,D44 IRS-1; &@-&H@DZN, ^H@ JFB,T>Z6
2"BJF8 21 <"DH" 1996(@*" F B@<@V\` 4>*46F8@6 D"8,HZ->@F4H,:b, BD,*>"2>"R,>>@6 *:b &Z&@*"
FBJH>48@& >" B@:bD>J` @D$4HJ (PSLV), FBJH>48" IRS-P3. G"84< @$D"2@<, & >"FH@bV,, &D,<b 3>*4b
D"FB@:"(",H R,HZD\<b FBJH>48"<4 *4FH">P4@>>@(@ 2@>*4D@&">4b - IRS-1B, IRS-1C, IRS-P24 IRS-P3,
@$,FB,R4&"`V4<4 B@FHJB:,>4, D"2:4R>ZN *">>ZN *4FH">P4@>>@(@ 2@>*4D@&">4b 42 8@F<@F". A@

FD"&>,>4` F@ F&@4<4 BD,*T,FH&,>>48"<4 IRS-1Cb&:b,HFb $@:,, F@&,DT,>>Z< FBJH>48@<, 4<,`V4<
&ZF@8J` BD@FHD">FH&,>>J` 4 FB,8HD":\>J` D"2D,T"`VJ` FB@F@$>@FH\, FB@F@$>@FH\ B@:JR"H\

FH,D,@42@$D"0,>4b, " H"80, $@DH@&Z, >"8@B4H,:4 *">>ZN. =" FBJH>48, IRS-P3JFH">@&:,>@ <@*J:\>@,
@BH48@-^:,8HD@>>@, F8">4DJ`V,, JFHD@6FH&@, D"2D"$@H">>@, 4 F@2*">>@, ',D<">F8@6 @D(">42"P4,6
"^D@8@F<4R,F84N 4FF:,*@&">46 ()9C), " H"80, F@2*">>"b 3>*4,6 "BB"D"HJD" *:b *4FH">P4@>>@(@
2@>*4D@&">4b 4 D,>H(,>@"FHD@>@<4R,F84N, 4FF:,*@&">46.

% 1997-1998(@*"N 3>*4b B:">4DJ,H BD@42&,FH4 2"BJF8 B@F:,*J`V,(@ FBJH>48" F,D44 IRS-1, "
4<,>>@ IRS-1D, ">":@(4R>@(@ FBJH>48J IRS-1E. 1"B:">4D@&">@ H"80, 4FB@:\2@&">4, *DJ(@6 F,D44
FBJH>48@&, 42&,FH>ZN 8"8 F,D4b IRS-P,& H"84N @$:"FHbN, 8"8 42JR,>4, D,FJDF@& @8,">@&, 8"DH4D@&">4,
F &ZF@84< D"2D,T,>4,< 4 <@>4H@D4>( @8DJ0"`V,6 FD,*Z. 1"BJF8 FBJH>48" IRS-P4 F

@8,">@(D"L4R,F84<4 BD4$@D"<4 >" $@DHJ 2"B:">4D@&"> >" 1997/98(@*.

)">>Z,, B@:JR,>>Z, F B@<@V\` FBJH>48@& IRS, 4FB@:\2J`HFb & FHD">, & H"84N &"0>ZN

BD48:"*>ZN @$:"FHbN, 8"8 @P,>8" B:@V"*,6 B@* F,:\F8@N@2b6FH&,>>Z<4 8J:\HJD"<4 4 @P,>8"

JD@0"6>@FH4, <@>4H@D4>( 4 @P,>8" <"FTH"$@& 2"FJN4, 8"DH4D@&">4, D"6@>@& >"&@*>,>46,
8"DH4D@&">4, 2,<:,B@:\2@&">4b 4 D"FH4H,:\>@(@ B@8D@&", D"P4@>":\>@, 4FB@:\2@&">4, BJFHJ`V4N
2,<,:\, @$F:,*@&">4, 4 D"P4@>":\>@, 4FB@:\2@&">4, @8,">F84N 4 <@DF84N D,FJDF@&, (@D@*F8"b
B:">4D@&8", D"2&,*8" <4>,D":\>ZN D,FJDF@&, @$F:,*@&">4, 4 D"P4@>":\>@, 4FB@:\2@&">4, :,F>ZN
D,FJDF@&.

)">>Z, F@ FBJH>48@& IRS BD,*@FH"&:b`HFb B@:\2@&"H,:b< D"2>ZN FHD"> <4D" R,D,2 @*>J 42
8@<B">46 ES!.

EE. 7@<B:,8F>"b7@<B:,8F>"b BD@(D"<<"BD@(D"<<" && P,:bNP,:bN JFH@6R4&@(@JFH@6R4&@(@ D"2&4H4bD"2&4H4b

AD@*@:0",HFb JFB,T>@, @FJV,FH&:,>4, JR4HZ&"`V4N <,FH>Z, JF:@&4b B:">@& *,6FH&46 & D"<8"N

>"R"H@6 & 1992(@*J 7@<B:,8F>@6 BD@(D"<<Z & P,:bN JFH@6R4&@(@ D"2&4H4b (7AIC). % BD@(D"<<,
7AIC, 8@@D*4>4DJ,<@6 ="P4@>":\>@6 F4FH,<@6 BD4D@*@B@:\2@&">4b (=EA) & D"<8"N ;4>4FH,DFH&"
B@ 8@F<4R,F84< 4FF:,*@&">4b<, (:"&>Z< @$D"2@< 4FB@:\2J`HFb *">>Z, F@ FBJH>48@& IRS 4 *DJ(4,
@$V4, F@P4":\>@-^8@>@<4R,F84, *">>Z,. % >"FH@bV,, &D,<b BD@(D"<<" @N&"HZ&",H 174 D"6@>"
FHD">Z; & R"FH>@FH4, $Z:4 &Zb&:,>Z 92 D"6@>" *:b D"2D"$@H84 B:">@& *,6FH&46 B@ 8@<B:,8F>@<J
@F&@,>4` 2,<,:\>ZN 4 &@*>ZN D,FJDF@&.

D. 3FB@:\2@&">4,3FB@:\2@&">4, D"8,HD"8,H->@F4H,:,6>@F4H,:,6

?F>@&>Z< *@FH40,>4,< BD@T:@(@ (@*" FH":@ 2"&,DT,>4, 4FBZH">46 D"8,HZ->@F4H,:b *:b &Z&@*"
FBJH>48@& >" B@:bD>J` @D$4HJ (PSLV) F JFB,T>Z< HD,H\4< 2"BJF8@< B@ BD@(D"<<, 973 21 <"DH"
1996(@*", 8@(*" D"8,H"->@F4H,:\ PSLV&Z&,:" 4>*46F846 FBJH>48 *4FH">P4@>>@(@ 2@>*4D@&">4b IRS-
P3<"FF@6 922 8( >" 2"*">>J` B@:bD>J` (,:4@F4>ND@>>J` @D$4HJ &ZF@H@6 817 8<. G"84< @$D"2@<,
& >"FH@bV,, &D,<b 3>*4b <@0,H F"<@FH@bH,:\>@ @FJV,FH&:bH\ 2"BJF8 FBJH>48@& *4FH">P4@>>@(@

2@>*4D@&">4b F,D44 IRS <"FF@6 1 000-1 2008(.

1>"R4H,:\>Z6 BD@(D,FF *@FH4(>JH H"80, & D"2D"$@H8, D"8,HZ->@F4H,:b *:b (,@FH"P4@>"D>@(@
FBJH>48" (GSLV), &8:`R"b ,(@ 8D4@(,>>J` &,DN>`` FHJB,>\. C"8,H"->@F4H,:\ GSLV B@2&@:4H 3>*44
BD@42&@*4H\ 2"BJF8 >" (,@F4>ND@>>J` B,D,N@*>J` @D$4HJ FBJH>48@& F&b24 <"FF@6 2 000-2 5008(.
A,D&Z6 B@:,H B@ BD@(D"<<, 973 BD,*B@:"(",HFb @FJV,FH&4H\ & 1997/98(@*J.

++. AD@(D,FFAD@(D,FF && @$:"FH4@$:"FH4 8@F<4R,F8@68@F<4R,F8@6 >"J84>"J84
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1"BJF8 4>*46F8@(@ FBJH>48" *4FH">P4@>>@(@ 2@>*4D@&">4b IRS-P3 F >"N@*bV4<4Fb >" $@DHJ
D,>H(,>@"FHD@>@<4R,F84<4 BD4$@D"<4 B@F:J04: *@B@:>4H,:\>Z< &8:"*@< & D"2&4H4,

&ZF@8@^>,D(,H4R,F8@6 "FHD@>@<44 & FHD">,. ?$@DJ*@&">4, *:b 4FF:,*@&">4b &FB:,F8@& ("<<"-
42:JR,>4b 4 ">":42"H@D H@D<@2bV,(@ B@H,>P4":", JFH">@&:,>>Z, >" $@DHJ FBJH>48" SROSS-C2,
&Z&,*,>>@(@ >" @D$4HJ & 1994(@*J, B@-BD,0>,<J B@2&@:b`H B@:JR"H\ JR,>Z< P,>>Z, *">>Z,. %$:424
G4DJB"H4 & `0>@6 R"FH4 3>*44 &&,*,> & ^8FB:J"H"P4` ="P4@>":\>Z6 D"*4@:@8"P4@>>Z6 P,>HD B@

42JR,>4` <,2@FL,DZ, FHD"H@FL,DZ 4 HD@B@FL,DZ (=CO;), 8@H@DZ6 F@*,6FH&J,H 42JR,>4` D"2:4R>ZN
N"D"8H,D4FH48 &,DN>4N F:@,& "H<@FL,DZ. 3>*4b >"R":" @FJV,FH&:,>4, BD@(D"<<Z 4FF:,*@&">4b

^>,D(44 E@:>P" 4 1,<:4 (EG+A), RH@ b&4HFb &"0>Z< &8:"*@< & <,0*J>"D@*>J` >"JR>J` *,bH,:\>@FH\
& ^H@6 @$:"FH4.

F. ;,0*J>"D@*>@,;,0*J>"D@*>@, F@HDJ*>4R,FH&@F@HDJ*>4R,FH&@

3>*4b BD@*@:0",H B@**,D04&"H\ F@HDJ*>4R,FH&@ & @$:"FH4 8@F<@>"&H484 F Db*@< FHD">. %

D"<8"N F@(:"T,>4b @ F@HDJ*>4R,FH&, >" FBJH>48, IRS-P3, &Z&,*,>>@< 3>*4,6 >" @D$4HJ & <"DH,
1996(@*", $Z:@ JFH">@&:,>@ <@*J:\>@, @BH48@-^:,8HD@>>@, F8">4DJ`V,, JFHD@6FH&@, D"2D"$@H">>@,
',D<">F8@6 @D(">42"P4,6 )9C. %"0>@6 &,N@6 b&:b,HFb @H8DZH4, & >@b$D, 1995(@*" !24"HF8@-
H4N@@8,">F8@(@ D,(4@>":\>@(@ JR,$>@(@ P,>HD" 8@F<4R,F8@6 >"J84. % O,>HD,, 8@H@DZ6 F@2*"> &
),$D"-)J> & 3>*44, J0, @H8DZHZ B,D&Z, 8JDFZ B@ *4FH">P4@>>@<J 2@>*4D@&">4` 4 '3E. % D"$@H,
^H4N 8JDF@& BD4>4<"`H JR"FH4, 26 FHJ*,>H@& 42 15 D"2&4&"`V4NFb FHD">. % D"<8"N BD@(D"<<Z B@
@$<,>J @BZH@< & @$:"FH4 8@F<4R,F84N 4FF:,*@&">46 (S!C+E) 3>*4b BD@*@:0",H B@*(@H@&8J
B,DF@>":" 42 D"2&4&"`V4NFb FHD"> & @$:"FH4 8@F<4R,F8@6 >"J84 4 BD4<,>,>4b 8@F<4R,F8@6 H,N>484.

G. 1"8:`R,>4,1"8:`R,>4,

3>*4b, BD@42&,*b JFB,T>Z6 2"BJF8 FBJH>48@& "3>F"H-2C", IRS-IC 4 IRS-P3, BD@*@:0",H
D"FT4DbH\ BD4<,>,>4, 8@F<4R,F8@6 H,N>484 & P,:bN >"P4@>":\>@(@ D"2&4H4b & H"84N @$:"FHbN, 8"8
*":\>bb F&b2\, H,:,&424@>>@, &,V">4,, <,H,@D@:@(4b, BD,*JBD,0*,>4, @ FH4N46>ZN $,*FH&4bN,
B@4F8@&@-FB"F"H,:\>Z, D"$@HZ 4 4FF:,*@&">4, 4 D"P4@>":\>@, 4FB@:\2@&">4, D,FJDF@&. 3>*4b

F"<@FH@bH,:\>@ @FJV,FH&:b,H H"80, 2"BJF8 FBJH>48@& F,D44 IRS, B@*H&,D0*,>4,< R,<J F:J04H

JFB,T>Z6 2"BJF8 & BD@T:@< (@*J D"8,HZ->@F4H,:b PSLV-D3.

?D(">42"P4b B,D&ZN JR,$>ZN 8JDF@& & D"<8"N !24"HF8@-H4N@@8,">F8@(@ D,(4@>":\>@(@ JR,$>@(@
P,>HD" ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 8@F<4R,F8@6 >"J8, 4 JFB,T>Z6 2"BJF8 FBJH>48" IRS-P3
F B@:,2>@6 >"(DJ28@6, BD,*@FH"&:,>>@6 ',D<">F8@6 @D(">42"P4,6 )9C, F&4*,H,:\FH&J`H @ &"0>@<
2>"R,>44, 8@H@D@, 3>*4b BD4*",H <,0*J>"D@*>@<J F@HDJ*>4R,FH&J & @$:"FH4 8@F<4R,F8@6 >"J84.

3C9!=)3a3C9!=)3a

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

!!. ),H,8H@D),H,8H@D 93?=93?= >">" $@DHJ$@DHJ @$F,D&"H@D44@$F,D&"H@D44 E?M?E?M?

%H@D@(@ *,8"$Db 1995(@*" =!E! BD@42&,:@ 2"BJF8 8@F<4R,F8@(@ 8@D"$:b E?M? (E@:>,R>@-
(,:4@FL,D>"b @$F,D&"H@D4b) +&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&" FH@4<@FH\` 1 <:D*. *@::. ES! *:b
4FF:,*@&">4b E@:>P". =" $@DHJ JFH">@&:,>" >@&,6T"b "BB"D"HJD", & H@< R4F:, 4D:">*F846

>428@^>,D(,H4R,F846 4@>>Z6 *,H,8H@D 93?=, 8@H@DZ6 $Z: D"2D"$@H">/F@2*"> L4D<@6 Space
Technology Ireland, Ltd. (STIL).

%B,D&Z, *,H,8H@D 93?= $Z: &8:`R,> &,R,D@< & R,H&,D(, 7 *,8"$Db 1995(@*". % >"FH@bV46

<@<,>H BD4$@D 42<,Db,H 2"Db0,>>Z, R"FH4PZ, D"FBD@FHD">b`V4,Fb @H E@:>P" (F@:>,R>Z6 &,H,D) &
<,0B:">,H>@, 8@F<4R,F8@, BD@FHD">FH&@ (D"*4JF @$>"DJ0,>4b @H 40 keV*@ >,F8@:\84N *,FbH8@&MeV).

%%. AD4$@DAD4$@D C!A3)C!A3) >">" $@DHJ$@DHJ 7!7! " 7:"FH,D7:"FH,D"
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% D"<8"N BD@(D"<<Z "7:"FH,D" BD@42&,*,> 2"BJF8 R,HZD,N 4*,>H4R>ZN FBJH>48@& F P,:\`
@$@$V,>>@(@ 8@>HD@:b & D"2:4R>ZN (,@D,04<"N 2" <,:\R"6T4<4 42<,>,>4b<4 &2"4<@*,6FH&4b 1,<:4

4 E@:>P". % B@:,2>J` >"(DJ28J 8"0*@(@ 42 R,HZD,N FBJH>48@& &8:`R,> BD4$@D C!A3),
BD,*FH"&:b`V46 F@$@6 FB,8HD@<,HD &ZF@8@^>,D(,H4R,F84N R"FH4P F L@D<4D@&">4,< 42@$D"0,>4b.
C!A3) $Z: D"2D"$@H"> B@* ^(4*@6 <,0*J>"D@*>@(@ 8@>F@DP4J<", &@2(:"&:b,<@(@ 3>FH4HJH@<
"^D@>@<44 4<. ;"8F" A:">8" & 94>*"J, ',D<">4b. %F:,*FH&4, >,J*"R>@(@ B,D&@(@ 2"BJF8" & <",

1996(@*" D"8,HZ->@F4H,:b "!D4">-V" $Z:" JH,Db>" F&b2\ F@ &2"4<@F&b2">>Z<4 FBJH>48"<4 "7:"FH,D".
% >"FH@bV,, &D,<b D"2D"$"HZ&"`HFb B:">Z @D(">42"P44 FB"F"H,:\>@6 ^8FB,*4P44 (E-5); BD4$@D

C!A3) $J*,H &8:`R,> & B@:,2>J` >"(DJ28J :`$@(@ 2"<,>b`V,(@ FBJH>48".

C. AD4$@DAD4$@D " I^6&2I^6&2" >">" $@DHJ$@DHJ 8@F<4R,F8@(@8@F<4R,F8@(@ "BB"D"H""BB"D"H" =!E!=!E! " I4>*I4>*"

E <@<,>H" 2"BJF8" & 1994(@*J 7! =!E! "I4>*" >"N@*bV46Fb >" ,(@ $@DHJ BD4$@D "I^6&2", &
D"2D"$@H8J/BD@42&@*FH&@ 8@H@D@(@ <,0*J>"D@*>Z< 8@>F@DP4J<@<, &@2(:"&:b,<Z< IBD"&:,>4,<

8@F<4R,F84N 4FF:,*@&">46 & A"D40,,KD">P4b, L4D<" STIL &>,F:" FJV,FH&,>>Z6 &8:"*, BD@*@:0",H
B@FH"&:bH\ >" 1,<:` &"0>Z, *">>Z, @ D"*4@&@:>@&ZN 4 B:"2<,>>ZN BD@P,FF"N & F@:>,R>@6

"H<@FL,D,.

D. C@FF46F846C@FF46F846 8@F<4R,F8468@F<4R,F846 "BB"D"H"BB"D"H *:b*:b 4FF:,*@&">4b4FF:,*@&">4b B:">,HZB:">,HZ ;"DF;"DF

% >@b$D, 1996(@*" B:">4DJ,HFb BD@42&,FH4 2"BJF8 D@FF46F8@(@ 7! 8 B:">,H, ;"DF. =" ,(@ $@DHJ
$J*,H JFH">@&:,> 4D:">*F846 BD4$@D SLED-II, 8@H@DZ6 $Z: D"2D"$@H"> 4 F@2*"> 8@<B">4,6 STIL *:b
J(:J$:,>>@(@ 42JR,>4b F8@B:,>4b &ZF@8@^>,D(,H4R,F84N R"FH4P, @$>"DJ0,>>ZN &$:424 ;"DF" B,D&Z<
4D:">*F84< BD4$@D@< SLED, JFH">@&:,>>Z< >" 7! "K@$@F", 8@H@DZ6 $Z: >"BD"&:,> 8 ;"DFJ 4 ,(@
FBJH>48"< (1988/89(@*).

3D:">*4b @H 4<,>4 <,0*J>"D@*>@(@ 8@>F@DP4J<", &@2(:"&:b,<@(@ 3>FH4HJH@< 8@F<4R,F84N
4FF:,*@&">46 & ;@F8&,, C@FF4b, b&:b,HFb H"80, @L4P4":\>Z< BD@42&@*4H,:,< BD4$@D" ";"D4BD@$"
(*:b 4FF:,*@&">4b N@:@*>@6 B:"2<Z) *:b 7! ";"DF-96". E B@<@V\` ^H@(@ BD4$@D" &B,D&Z, $J*,H
42JR,>" 2"H,<>,>>"b R"FH\ 4@>@FL,DZ ;"DF".

7D@<, H@(@, 8@<B">4b STIL D"2D"$@H":" 4 F8@>FHDJ4D@&":" @H8"2@JFH@6R4&Z6 BD4$@D @$D"$@H84
*">>ZN *:b BD4$@D" K?=+;!. ?> BD,*FH"&:b,H F@$@6 F&,DNF8@D@FH>@6 4@>>Z6 ">":42"H@D, F
B@<@V\` 8@H@D@(@ $J*JH 4FF:,*@&"H\Fb B:"2<,>>Z, BD@P,FFZ & D"6@>, B:">,HZ ;"DF *:b

<,0*J>"D@*>@(@ 8@>F@DP4J<", &@2(:"&:b,<@(@ ;`::"D*@&F8@6 :"$@D"H@D4,6 8@F<@>"&H484,!>(:4b.

++. ;@>4H@D;@>4H@D &ZF@8@^>,D(,H4R,F84N&ZF@8@^>,D(,H4R,F84N R"FH4PR"FH4P >">" 8@F<4R,F8@<8@F<4R,F8@< "BB"D"H,"BB"D"H, =!E!=!E!

*:b*:b D,:bH4&4FHF84ND,:bH4&4FHF84N 4FF:,*@&">464FF:,*@&">46

=,*"&>@ & N@*, <,0*J>"D@*>ZN H@D(@& F 8@<B">4,6 STIL $Z: 2"8:`R,> BD,FH40>Z6 8@>HD"8H
(B,D&Z6 H"8@(@ D@*" 8@>HD"8H & 3D:">*44) B@ D"2D"$@H8, 4 BD@42&@*FH&J *,H,8H@D"

&ZF@8@^>,D(,H4R,F84N BD@H@>@& 4 BD4$@D" B@ @$D"$@H8, *">>ZN *:b EH^>L@D*F8@(@ J>4&,DF4H,H",
7":4L@D>4b. ]H@H BD4$@D $J*,H JFH">@&:,> >" (D"&4H"P4@>>@< (D,:bH4&4FHF8@<) 8@F<4R,F8@<
2@>*, B =!E! *:b 42JR,>4b &"0>ZN "FB,8H@& H,@D44 @$V,6 @H>@F4H,:\>@FH4 ]6>TH,6>". 1"BJF8
^H@(@ "BB"D"H" B:">4DJ,HFb @FJV,FH&4H\ *@ @8@>R">4b FH@:,H4b.

E B@<@V\` (D"&4H"P4@>>@(@ 8@F<4R,F8@(@ 2@>*" B $J*JH 42JR,>Z *&" 8:`R,&ZN BD,*B@:@0,>4b
@$V,6 H,@D44 !:\$,DH" ]6>TH,6>" @ &Z2Z&",<@< 1,<:,6 BD@FHD">FH&,>>@-&D,<,>>@< 4F8"0,>44 4
@ &Z2Z&",<@< &D"V,>4,< 1,<:4 H@D<@0,>44 BD@FHD">FH&,>>@-&D,<,>>@6 FD,*Z &@8DJ( >,,.
32<,D,>4b $J*JH >"FH@:\8@ H@R>Z<4, RH@ <":,6T4, 42<,>,>4b, @$JF:@&:,>>Z, BD@FHD">FH&,>>@-
&D,<,>>Z< 4F8"0,>4,<, <@(JH $ZH\ @$>"DJ0,>Z F B@<@V\` >"N@*bV,(@Fb >" $@DHJ @$@DJ*@&">4b F
B@(D,T>@FH\`, ^8&4&":,>H>@6 H@:V4>, R,:@&,R,F8@(@ &@:@F", >"$:`*",<@(@ F D"FFH@b>4b 160 8<.

]H4 F&,DNH@R>Z, 42<,D,>4b <@(JH $ZH\ >"DJT,>Z ^:,8HD4R,F84< 2"Db*@< 4 H,B:@&Z<

&@2*,6FH&4,<,BD@42&@*4<Z< &ZF@8@^>,D(,H4R,F84<4 R"FH4P"<4,B@B"&T4<4 & <"(>4H>@, B@:, 1,<:4,
4 ^>,D(,H4R,F84<4 R"FH4P"<4, &@2>48"`V4<4 & F&b24 F@ &2DZ&"<4 >" E@:>P,, >"2Z&",<Z<4
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F@:>,R>Z<4 &FBZT8"<4. 7@>HD@:\ 4 JR,H &@2*,6FH&4b H"84N &ZF@8@^>,D(,H4R,F84N R"FH4P 4<,,H
@F@$@ &"0>@, 2>"R,>4, *:b JFB,T>@(@ D,(4FHD4D@&">4b H@R>ZN 42<,D,>46, HD,$J,<ZN *:b BD@&,D84
H,@D44 ]6>TH,6>". G"8"b &"0>"b 2"*"R" 8@>HD@:b $J*,H @FJV,FH&:bH\Fb F B@<@V\` >@&,6T,6

8@F<4R,F8@6 H,N>484, 8 8@H@D@6 @H>@F4HFb &ZF@8@>"*,0>"b 4 @H8"2@JFH@6R4&"b ^:,8HD@>48".

F. %ZF@8@^>,D(,H4R,F846%ZF@8@^>,D(,H4R,F846 ^:,8HD@>>Z6^:,8HD@>>Z6 <@>4H@D<@>4H@D *:b*:b +7!+7!

% D"<8"N 8@>HD"8H" F +&D@B,6F84< 8@F<4R,F84< "(,>HFH&@< 8@<B">4bSTIL JFB,T>@ D"2D"$@H":"
4 B@FH"&4:" ^:,8HD@>>@-<,N">4R,F846 <"8,H &ZF@8@^>,D(,H4R,F8@(@ ^:,8HD@>>@(@ <@>4H@D" *:b
+&D@B,6F8@(@ P,>HD" 8@F<4R,F84N 4FF:,*@&">46 4 H,N>@:@(46 +7! & =@D*&,68,, '@::">*4b. ]H@H
:,(846 4 >,*@D@(@FH@bV46 *,H,8H@D, HD,$J`V46 <4>4<":\>ZN $@DH@&ZN D,FJDF@& *:b ,(@

LJ>8P4@>4D@&">4b, $Z: D"2D"$@H"> *:b JFH">@&84 >" ,&D@B,6F84N <4>4- 4 <48D@FBJH>48"N

F:,*J`V,(@ B@8@:,>4b.

G. #J*JV4,#J*JV4, B:">ZB:">Z

1. 7@F<4R,F8"b7@F<4R,F8"b $@H">48"$@H">48"

7@<B">4b STIL 4 '. M4,>(" 42 ="JR>@-4FF:,*@&"H,:\F8@(@ P,>HD" =!E! 4<. ]6<F" BD4FHJB4:4
8 F@&<,FH>@6 *,bH,:\>@FH4 F P,:\` @BD,*,:,>4b @$:"FH,6 BD@,8H4D@&">4b B@*F4FH,< D"FH4H,:\>@6

FD,*Z @$4H">4b 4 ,FH,FH&,>>@(@ D"2&4H4b D"FH,>46 & JF:@&4bN *:4H,:\>ZN B@:,H@&. AD,*B@:"(",HFb,
RH@ D"2&4H4, 4 BD4<,>,>4, 8@F<4R,F8@6 $@H">484 $J*,H & 2>"R4H,:\>@6 FH,B,>4 F@*,6FH&@&"H\

F@2*">4` 8@F<4R,F84N F4FH,< 042>,@$,FB,R,>4b, " H"80, F@*,6FH&@&"H\ J*@&:,H&@D,>4`

$4@:@(4R,F84N 4 $4@<,*4P4>F84N B@HD,$>@FH,6 >" 1,<:,.

2. E,<4>"DE,<4>"D ;!!;!! B@B@ <":Z<<":Z< FBJH>48"<FBJH>48"<

% 7@::,*0, ";^6>JH" 4<.E&bH@(@ A"HD48",3D:">*4b, 7-10<"b 1996(@*" $Z: BD@&,*,> F,<4>"D
;,0*J>"D@*>@6 "8"*,<44 "FHD@>"&H484 B@ H,<, ";":Z, FBJH>484 *:b ,&D@B,6F84N FHD">,
D"2D"$"HZ&"`V4N 8@F<4R,F8J` H,N>48J". % F,<4>"D, BD4>b:4 JR"FH4, BD,*FH"&4H,:4 12 FHD">, "
4<,>>@ !&FHD44,!>(:44,%,>(D44, ',D<">44,)">44,3D:">*44,=4*,D:">*@&,=@D&,(44,A@DHJ(":44,
C@FF46F8@6 K,*,D"P44, S&,P44 4 S&,6P"D44; BD@b&4:4 4>H,D,F 4 @8"2":4 B@**,D08J & D"2&4H44
^H@6 H,<Z #@:("D4b, Q,TF8"b C,FBJ$:48", K4>:b>*4b, 3FB">4b 4 GJDP4b.

7@::,*0 ";^6>JH" 42*": & *&JN H@<"N N@* BD,*&"D4H,:\>ZN @$FJ0*,>46 4 @$2@D 22 >"JR>@-
H,N>4R,F84N *@8:"*@&, BD,*FH"&:,>>ZN >" F,<4>"D,, " H"80, &ZFHJB:,>4b JR"FH>48@&, 8"F"`V4,Fb
$J*JV,6 2"B:">4D@&">>@6 *,bH,:\>@FH4.

aA?=3aaA?=3a

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

!!. ="P4@>":\>Z,="P4@>":\>Z, @D(">42"P44@D(">42"P44, 2">4<"`V4,Fb2">4<"`V4,Fb 8@F<4R,F8@68@F<4R,F8@6 *,bH,:\>@FH\`*,bH,:\>@FH\`

1. 7@<4FF4b7@<4FF4b B@B@ 8@F<4R,F8@68@F<4R,F8@6 *,bH,:\>@FH4*,bH,:\>@FH4

7@<4FF4b B@ 8@F<4R,F8@6 *,bH,:\>@FH4 (77)) $Z:" F@2*">" & 1968(@*J BD4 8">P,:bD44
BD,<\,D-<4>4FHD" >" @F>@&">44 1"8@>" @$ JRD,0*,>44 7@<4FF44 B@ 8@F<4R,F8@6 *,bH,:\>@FH4.
A,D,* >,6 $Z:" B@FH"&:,>" 2"*"R" @$X,*4>4H\ 8@F<4R,F8J` *,bH,:\>@FH\ D"2:4R>ZN

BD"&4H,:\FH&,>>ZN JRD,0*,>46 4 "8H4&>@ F@*,6FH&@&"H\ H"8@6 *,bH,:\>@FH4.

77) D"2D"$"HZ&",H B:">Z, BD@&@*4H @$FJ0*,>4b 4 BD4>4<",H D,T,>4b B@ >40,B,D,R4F:,>>Z<
&@BD@F"< 4 BD,*FH"&:b,H F&@4 2"8:`R,>4b BD,<\,D-<4>4FHDJ, 8@H@DZ6 & F&@4N D,T,>4bN

DJ8@&@*FH&J,HFb &ZD"0,>>Z< H"84< @$D"2@< <>,>4,< 77). 77) 2">4<",HFb F:,*J`V4<4

&@BD@F"<4:
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· &"0>Z, BD@(D"<<>Z, &@BD@FZ, 8"F"`V4,Fb 8@F<4R,F8@6 *,bH,:\>@FH4;

· &"0>Z, &@BD@FZ, HD,$J`V4, 8@@D*4>"P44 *,bH,:\>@FH4 F@@H&,HFH&J`V4N

BD"&4H,:\FH&,>>ZN JRD,0*,>46 & @$:"FH4 @F&@,>4b 8@F<@F";

· F<,HZ D"FN@*@& F@@H&,HFH&J`V4N BD"&4H,:\FH&,>>ZN JRD,0*,>46 >" @FJV,FH&:,>4,

8@F<4R,F8@6 *,bH,:\>@FH4;

· &@BD@FZ, 8"F"`V4,Fb @$D"2@&">4b 4 B@*(@H@&84 >"JR>ZN 4 H,N>4R,F84N 8"*D@& *:b
8@F<4R,F8@6 *,bH,:\>@FH4 (2" 4F8:`R,>4,< @$JR,>4b 4 >"JR>ZN 4FF:,*@&">46 &

J>4&,DF4H,H"N 4 8@::,*0"N);

· BD@R4, &"0>Z, &@BD@FZ, 8"F"`V4,Fb 8@F<4R,F8@6 *,bH,:\>@FH4.

77) F@FH@4H 42 BbH4 R,:@&,8, 42&,FH>ZN F&@4<4 >"JR>Z<4 *@FH40,>4b<4, 8@H@DZ, >"2>"R"`HFb
BD,<\,D-<4>4FHD@< F @*@$D,>4b B"D:"<,>H" 4 & R4F:@ 8@H@DZN & 8"R,FH&, AD,*F,*"H,:b &N@*4H

(@FJ*"DFH&,>>Z6 <4>4FHD B@ >"J8, 4 H,N>48,. E,8D,H"D4"HF84, LJ>8P44 *:b 7@<4FF44 &ZB@:>b,H
?H*,: 8@F<4R,F8@6 B@:4H484 #`D@ >"JR>ZN 4FF:,*@&">46 4 D"2D"$@H@8 !(,>HFH&" B@ >"J8, 4 H,N>48,

(!=G).

2. !(,>HFH&@!(,>HFH&@ B@B@ >"J8,>"J8, 44 H,N>48,H,N>48,

% 4`:, 1959(@*" !=G F@2*":@ IBD"&:,>4, B@ 8@F<4R,F8@6 >"J8, 4 D"2&4H4` H,N>484. % 4`:,
1964(@*" !=G @D(">42@&":@ ="P4@>":\>Z6 P,>HD B@ @F&@,>4` 8@F<4R,F8@(@ BD@FHD">FH&",
BD42&">>Z6 4(D"H\ D@:\ (:"&>@(@ @D(">" B@ F@*,6FH&4` 8@F<4R,F8@6 *,bH,:\>@FH4 & aB@>44.

):b B@F:,*@&"H,:\>@(@ 4 ^LL,8H4&>@(@ @FJV,FH&:,>4b 8@F<4R,F8@6 *,bH,:\>@FH4 >,@$N@*4<@

BD4&:,8"H\ 8&":4L4P4D@&">>Z6 B,DF@>": 42 BD@<ZT:,>>@(@ F,8H@D", >"JR>ZN 8DJ(@& 4

(@FJ*"DFH&,>>ZN JRD,0*,>46, " H"80, B@**,D04&"H\ (4$8@FH\ $`*0,H>ZN 4 @D(">42"P4@>>ZN

BD@P,*JD 4 <,N">42<@&. E ^H@6 P,:\` !=G D,@D(">42@&":@ ="P4@>":\>Z6 P,>HD B@ @F&@,>4`

8@F<4R,F8@(@ BD@FHD">FH&" & bB@>F8@, ="P4@>":\>@, "(,>HFH&@ B@ @F&@,>4` 8@F<4R,F8@(@

BD@FHD">FH&" (=!E)!), FB,P4":\>@, JRD,0*,>4,,*,6FH&J`V,, F 1969(@*" >" @F>@&">44 FB,P4":\>@(@
BD4>bH@(@ 2"8@>".

% >"FH@bV,, &D,<b !=G @BD,*,:b,H @F>@&>Z, >"BD"&:,>4b B@:4H484 & @$:"FH4 @F&@,>4b

8@F<4R,F8@(@ BD@FHD">FH&" 4 @$,FB,R4&",H @$VJ` 8@@D*4>"P4` 8@F<4R,F8@6 *,bH,:\>@FH4 D"2:4R>ZN

(@FJ*"DFH&,>>ZN JRD,0*,>46, " H"80, @FJV,FH&:b,H >"JR>Z, 4FF:,*@&">4b 4 D"2D"$@H84 & D"<8"N
="P4@>":\>@6 "^D@8@F<4R,F8@6 :"$@D"H@D44 (=9C), BD4*">>@6 ,<J 4FF:,*@&"H,:\F8@6 @D(">42"P44,
4 =!E)!. G"84< @$D"2@<, @>@ 4(D",H P,>HD":\>J` D@:\ & 8@F<4R,F8@6 *,bH,:\>@FH4 aB@>44.

a&:bbF\ F,8D,H"D4"H@< 77), !=G H"80, B@**,D04&",H F&b2\ 4 &,*,H B,D,(@&@DZ F D"2:4R>Z<4
(@FJ*"DFH&,>>Z<4 JRD,0*,>4b<4, @$,FB,R4&"b H,< F"<Z< $,FB,D,$@6>@, 4 ^LL,8H4&>@, D"2&4H4,
8@F<4R,F8@6 >"J84 4 4FB@:\2@&">4, 8@F<4R,F8@6 H,N>484.

3. ="P4@>":\>"b="P4@>":\>"b "^D@8@F<4R,F8"b"^D@8@F<4R,F8"b :"$@D"H@D4b:"$@D"H@D4b

=!9,>"2Z&"&T"bFb D">,,="P4@>":\>@6 "^D@>"&4("P4@>>@6 :"$@D"H@D4,6,$Z:" F@2*">" & 4`:,
1955(@*" & 8"R,FH&, &FB@<@("H,:\>@6 @D(">42"P44 BD4 8">P,:bD44 BD,<\,D-<4>4FHD" F P,:\`
JF8@D,>4b D"2&4H4b "^D@>"&4("P4@>>@6 H,N>484 & aB@>44. A@F:, F@2*">4b !=G & 1956(@*J =!9
B,D,T:" & ,, B@*R4>,>4,. % 1963(@*J >" =!9 $Z:" &@2:@0,>" *@B@:>4H,:\>"b 2"*"R" B@ BD@&,*,>4`
>"JR>ZN 4FF:,*@&">46 & @$:"FH4 8@F<4R,F8@6 H,N>484, &F:,*FH&4, R,(@ @>" $Z:" B,D,4<,>@&">" &
="P4@>":\>J` "^D@8@F<4R,F8J` :"$@D"H@D4`.

% 1963(@*J =!9 F@2*":" F&@6 C"8,H>Z6 @H*,:, " & 1966(@*J - 7"8J*F846 4FF:,*@&"H,:\F846
P,>HD, RH@ B@2&@:4:@ ,6 D"FT4D4H\ <"FTH"$Z F&@4N 4FF:,*@&">46. ):b JF8@D,>4b BD@(D,FF" & @$:"FH4
8@F<4R,F84N 4FF:,*@&">46 & D"<8"N $@:,, <@V>@6 4 FHDJ8HJD>@ P,:@FH>@6 @D(">42"P44 & @8Hb$D,
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1969(@*" C"8,H>Z6 @H*,: $Z: BD,@$D"2@&"> & 3FF:,*@&"H,:\F8J` (DJBBJ B@ 8@F<4R,F8@6 H,N>48,.
E H,N B@D 3FF:,*@&"H,:\F8"b (DJBB" B@ 8@F<4R,F8@6 H,N>48, 4 7"8J*F846 4FF:,*@&"H,:\F846 P,>HD

4(D"`H &,*JVJ` D@:\ & D"2&4H44 8@F<4R,F8@6 H,N>484 & =!9, N@Hb &D,<b @H &D,<,>4 &@2>48",H
>,@$N@*4<@FH\ & 4N H,F>@< F@HDJ*>4R,FH&, F *DJ(4<4 B@*D"2*,:,>4b<4. #@:\T4>FH&@ B@*D"2*,:,>46
=!9 BD@&@*bH 4FF:,*@&">4b B@ 8:`R,&Z< H,N>@:@(4b<, F&b2">>Z< F 8DZ:"HZ<4 7GE, 8@H@DZ, =!9
FR4H",H F@&,DT,>>@ >,@$N@*4<Z<4 *:b BD@*@:0,>4b F"<@FH@bH,:\>@6 8@F<4R,F8@6 *,bH,:\>@FH4

aB@>44 & F:,*J`V,< &,8,.

=!9 B@**,D04&",H H,F>Z, F&b24 F =!E)!, F@&<,FH>@ F 8@H@DZ< @>" BD@&@*4H D"2:4R>Z,

^8FB,D4<,>HZ, HD,$J,<Z, *:b D"2&4H4b 8@F<4R,F8@6 H,N>484. =!9 D"FBD@FHD">b,H F&@4 >"JR>Z,

*">>Z, FD,*4 *DJ(4N @D(">42"P46 & P,:bN F@*,6FH&4b *":\>,6T,<J BD@(D,FFJ & ^H@6 @$:"FH4 4

@FJV,FH&:b,H LJ>*"<,>H":\>Z,, " H"80, B,DFB,8H4&>Z, 4FF:,*@&">4b, 8@H@DZ, FR4H"`HFb 042>,>>@
&"0>Z<4 *:b $J*JV,(@ D"2&4H4b. C"2D"$@H">>Z6 & 7"8J*F8@< 4FF:,*@&"H,:\F8@< P,>HD,

HJD$@>"F@F>Z6 "(D,("H *:b B@*"R4 /7 4FB@:\2J,HFb & *&4("H,:, LE-7.

),bH,:\>@FH\ =!9 & @$:"FH4 D"2&4H4b 8@F<4R,F8@6 H,N>484 &,*,HFb B@ F:,*J`V4< (:"&>Z<

>"BD"&:,>4b<:

• 4FF:,*@&">4b B@ $"2@&Z< H,N>@:@(4b< *:b 79! F J*,:,>4,< @F@$@(@ &>4<">4b

"^D@*4>"<48,, >@&,6T4< 8@>FHDJ8P4b< 42 8@<B@24H>ZN <"H,D4":@&, JBD"&:,>4`

B@:,H"<4, )I, B4:@H4DJ,<Z< 8@F<4R,F84< B@:,H"< 4 *&4("H,:b< @D$4H":\>@(@

<">,&D4D@&">4b;

• F@&<,FH>Z, F =!E)! 4FF:,*@&">4b B@ "^D@*4>"<48,, >"&,*,>4` 4 JBD"&:,>4` 4

8@>FHDJ8P44 @D$4H":\>@(@ %7E H-II (HOPE);

• 4FF:,*@&">4b B@ 8@<B@>,>H"< 84F:@D@*>@-&@*@D@*>@(@ /C);

• 4FF:,*@&">4b B@ F4FH,<"< @D$4H":\>@(@ $"24D@&">4b 4 4FB@:\2@&">4` 8@F<4R,F8@6 FD,*Z.

4. ="P4@>":\>@,="P4@>":\>@, "(,>HFH&@"(,>HFH&@ B@B@ @F&@,>4`@F&@,>4` 8@F<4R,F8@(@8@F<4R,F8@(@ BD@FHD">FH&"BD@FHD">FH&" aB@>44aB@>44 (=!E)!=!E)!)

=!E)! $Z:@ F@2*">@ >" @F>@&">44 FB,P4":\>@ BD4>bH@(@ 2"8@>" & @8Hb$D, 1969(@*" & 8"R,FH&,
P,>HD":\>@(@ @D(">", @H&,R"`V,(@ 2" D"2&4H4, 8@F<4R,F8@6 H,N>484 & aB@>44 4 F@*,6FH&4,

8@F<4R,F8@6 *,bH,:\>@FH4 4F8:`R4H,:\>@ & <4D>ZN P,:bN.

=" =!E)! &@2:@0,>Z F:,*J`V4, @F>@&>Z, 2"*"R4: F@2*">4, FBJH>48@& 4 4N D"8,H->@F4H,:,6;
2"BJF8 4 F@BD@&@0*,>4, FBJH>48@& 4 F@*,6FH&4, 4FB@:\2@&">4` 8@F<4R,F8@6 H,N>484; 4 D"2D"$@H8"
D,8@<,>*"P46 @H>@F4H,:\>@ <,H@*@& 4 FD,*FH&, >,@$N@*4<ZN *:b @FJV,FH&:,>4b J8"2">>@6

*,bH,:\>@FH4. E B@<@V\` D"8,H->@F4H,:,6 N-I, N-II 4 H-I =!E)! &Z&,:@ >" @D$4HJ D"2:4R>Z,

FBJH>484. ):b J*@&:,H&@D,>4b B@HD,$>@FH,6 & 2"BJF8, $@:\T4N FBJH>48@& & 90-, (@*Z =!E)!

D"2D"$@H":@ D"8,HJ->@F4H,:\ H-II, B@:>@FH\` @F>@&">>J` >" bB@>F84N H,N>@:@(4bN, 4 & L,&D":,
1994(@*" BD@42&,:@ ,, JFB,T>Z6 B,D&Z6 2"BJF8.

7D@<, H@(@, =!E)! FHD,<4HFb F@*,6FH&@&"H\ 4FF:,*@&">4b< 4 D"2D"$@H8, ^8FB,D4<,>H":\>ZN
H,N>@:@(46 & @$:"FH4 8@F<4R,F8@(@ BD@FHD">FH&" 4 @FJV,FH&:bH\ BD@(D"<<J F@2*">4b 8@F<4R,F8@6

FH">P44 F@&<,FH>@ F *DJ(4<4 FHD">"<4.

=!E)! D"FB@:"(",H R,HZD\<b P,>HD"<4 *:b @FJV,FH&:,>4b F&@,6 *,bH,:\>@FH4.

"") G">,("F4<F846G">,("F4<F846 8@F<4R,F8468@F<4R,F846 P,>HDP,>HD

G">,("F4<F846 8@F<4R,F846 P,>HD b&:b,HFb 8DJB>,6T4< @$X,8H@< =!E)!, D"FB@:@0,>>Z< >"
@FHD@&, G">,("F4<" & 115 84:@<,HD"N 8 `(J @H @FHD@&" 7`F`. O,>HD D"FB@:"(",H FH"DH@&Z<4

B:@V"*8"<4, 4FBZH"H,:\>Z<4 FH,>*"<4 4 F4FH,<"<4 F:,0,>4b.
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b) OJ8J$F846OJ8J$F846 8@F<4R,F8468@F<4R,F846 P,>HDP,>HD

O,>HD BD@&@*4H BD@(D"<<J 4FF:,*@&">46 4 D"2D"$@H@8 !(,>HFH&" 4 D"FB@:"(",H F@&D,<,>>Z<4

4FBZH"H,:\>Z<4 FH,>*"<4. 7D@<, H@(@, @> 4(D",H &"0>J` D@:\ 8"8 P,>HD":\>Z6 @D("> & aB@>44 B@
F:,0,>4` 2" FBJH>48"<4 4 JBD"&:,>4` 4<4.
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FF) 7"8J*F8467"8J*F846 P,>HDP,>HD D,"8H4&>ZND,"8H4&>ZN *&4("H,:,6*&4("H,:,6

]H@H P,>HD 2">4<",HFb >"JR>Z<4 4FF:,*@&">4b<4 4 D"2D"$@H8@6 F@FH"&>ZN ^:,<,>H@& D"8,H>ZN

*&4("H,:,6.

d) O,>HDO,>HD >"$:`*,>46>"$:`*,>46 2"2" 1,<:,61,<:,6

O,>HD >"$:`*,>46 2" 1,<:,6 B@:JR",H 4 @$D"$"HZ&",H *">>Z, *4FH">P4@>>@(@ 2@>*4D@&">4b,
B@FHJB",<Z, F@ FBJH>48@& >"$:`*,>4b 1,<:4.

5. 3>FH4HJH3>FH4HJH 8@F<@>"&H4848@F<@>"&H484 44 "FHD@>"&H484"FHD@>"&H484

=,B@FD,*FH&,>>@ B@* ^(4*@6 ;4>4FH,DFH&" @$D"2@&">4b, >"J84, FB@DH" 4 8J:\HJDZ *,6FH&J,H
3>FH4HJH 8@F<@>"&H484 4 "FHD@>"&H484 (3E!E), &,*JV46 4>FH4HJH aB@>44 & @$:"FH4 8@F<4R,F84N
4 "FHD@>"&H4R,F84N >"J8. 3E!E @FJV,FH&:b,H >"JR>Z, 4FF:,*@&">4b F 4FB@:\2@&">4,< 7!. E ^H@6
P,:\` @> D"2D"$"HZ&",H 4 4FB@:\2J,H 2@>*4DJ`V4, D"8,HZ, D"8,HZ->@F4H,:4, >"JR>Z, FBJH>484,
"&H@<"H4R,F84, <,0B:">,H>Z, FH">P44 4 T"DZ-2@>*Z. A@ F@FH@b>4` >" "&(JFH 1996(@*" $Z:
2"BJV,> 21 >"JR>Z6 4 4FBZH"H,:\>Z6 7!, &8:`R"b "EJ4F,6" 4 "E"84("8,", 8@H@DZ, 4FF:,*@&":4
8@<,HJ '"::,b & 1986(@*J.

3E!E $Z: @$D"2@&"> & "BD,:, 1981(@*" & D,2J:\H"H, D,@D(">42"P44 3>FH4HJH" 8@F<4R,F8@6 4
"^D@>"&H4R,F8@6 >"J8, G@846F846 J>4&,DF4H,H, 8@H@DZ6 F 1964B@ 1981(@* b&:b:Fb (:"&>Z< >"JR>@-
4FF:,*@&"H,:\F84< P,>HD@< & aB@>44. % 1970(@*J @> @FJV,FH&4: 2"BJF8 B,D&@(@ bB@>F8@(@ FBJH>48"
"?FJ<4". a&:bbF\ @*>4< 42 <,0J>4&,DF4H,HF84N >"JR>@-4FF:,*@&"H,:\F84N 4>FH4HJH@&, JBD"&:b,<ZN
& F@HDJ*>4R,FH&, F JR,>Z<4 D"2:4R>ZN J>4&,DF4H,H@&,3E!E BD4>4<",H JR"FH4, & @$JR,>44 FHJ*,>H@&
FH"DT4N 8JDF@&. G"8, & >,< @$JR"`HFb FHJ*,>HZ 42 G@846F8@(@ J>4&,DF4H,H", (*, Db* BD,B@*"&"H,:,6
42 3E!E 2">4<"`H *@:0>@FH4 BD@L,FF@D@& 4 "FF4FH,>H@& BD@L,FF@D@&. 7D@<, H@(@, B@*
DJ8@&@*FH&@< F@HDJ*>48@& 3E!E & ^H@< 4>FH4HJH, BD@N@*bH R"FH4R>@, @$JR,>4, FHJ*,>HZ 42

D"2:4R>ZN J>4&,DF4H,H@&.

':"&>Z6 FHJ*,>R,F846 (@D@*@8 3E!E >"N@*4HFb & E"("<4N"D,, BD4<,D>@ & 20 8< 8 2"B"*J @H
P,>HD":\>@6 R"FH4 G@84@. =,F8@:\8@ P,>HD@& 3E!E D"2$D@F">Z B@ H,DD4H@D44 FHD">Z.

"") 7"(@F4<F8467"(@F4<F846 8@F<4R,F8468@F<4R,F846 P,>HDP,>HD

7"(@F4<F846 8@F<4R,F846 P,>HD (77O) D"FB@:@0,> BD,4<JV,FH&,>>@ & N@:<4FH@< D"6@>,

IR4>JD"-<"R4 >" &@FH@R>@< B@$,D,0\, B@:J@FHD@&" ?FJ<4, BD,L,8HJD" 7"(@F4<". 77O, 2">4<"`V46
@$VJ` B:@V"*\ & 72 (", &8:`R",H D"2:4R>Z, @$X,8HZ *:b 2"BJF8" D"8,H, H,:,<,HD44 4 F@BD@&@0*,>4b,
FH">P44 JBD"&:,>4b D"8,H"<4 4 FBJH>48"<4 4 @BH4R,F84, >"$:`*"H,:\>Z, BJ>8HZ, D"2<,V,>>Z, >"
FB,P4":\>@ F@@DJ0,>>ZN B:@V"*8"N >" &,DT4>"N >,F8@:\84N N@:<@&. ?$V"b B@:,2>"b B:@V"*\

2*">46 77O F@FH"&:b,H 17 0388&. <,HD@&.

b) =@F4DF846=@F4DF846 4FBZH"H,:\>Z64FBZH"H,:\>Z6 P,>HDP,>HD

=@F4DF846 4FBZH"H,:\>Z6 P,>HD (=3O) $Z: F@2*"> & 1962 (@*J >" B:b0>@6 B@:@F, !F">"6 &
=@F4D@, BD,L,8HJD" !84H". ):b >"2,<>ZN @(>,&ZN 4FBZH">46 $@:\T4N C)GG P,>HD D"FB@:"(",H

>"2,<>Z< @(>,&Z< 4FBZH"H,:\>Z< FH,>*@<, <"FH,DF8@6, 42<,D4H,:\>Z< P,>HD@<, @BH4R,F8@6
@$F,D&"H@D4,6 4 *DJ(4<4 @$X,8H"<4. KJ>*"<,>H":\>Z, 4FF:,*@&">4b B@/% 4/7 *&4("H,:b< $Z:4
>"R"HZ & 1975(@*J, 4 & F&b24 F ^H4< $Z:@ F@@DJ0,>@ >,F8@:\8@ >"JR>@-4FF:,*@&"H,:\F84N @$X,8H@&.
% 1990-1996(@*"N 3E!E, 8@H@DZ6 & 1976(@*J BD4FHJB4: 8 4FF:,*@&">4b< F P,:\` F@2*">4b

HJD$@BDb<@H@R>@(@ *&4("H,:b, BD@&,: & =3O >"2,<>Z, FH"H4R,F84, @(>,&Z, 4FBZH">4b <@*,:4 ^H@(@
*&4("H,:b, 4FB@:>,>>@6 & <"FTH"$, 1:4. =3O, @$V"b B@:,2>"b B:@V"*\ 2*">46 8@H@D@(@ B@

F@FH@b>4` >" "&(JFH 1996(@*" F@FH"&:b:" 3 8358&. <, D"FB@:@0,> >" $,D,(J aB@>F8@(@ <@Db &*":4 @H
(@D@*@& 4 "&H@<@$4:\>ZN <"(4FHD":,6, RH@ @$,FB,R4&",H $,2@B"F>J` ^8FB:J"H"P4` ,(@ @(>,&@(@

4FBZH"H,:\>@(@ FH,>*".



A/AC.105/661
Page 38



A/AC.105/661
Page 39

FF) IFJ*F846IFJ*F846 P,>HDP,>HD B@B@ 4FF:,*@&">4`4FF:,*@&">4` *":\>,(@*":\>,(@ 8@F<@F"8@F<@F"

IFJ*F846 P,>HD B@ 4FF:,*@&">4` *":\>,(@ 8@F<@F", @8DJ0,>>Z6 (@D"<4, $:@84DJ`V4<4
(@D@*F84, TJ<Z, D"FB@:@0,> >" &ZF@H, 1 456< >"* JD@&>,< <@Db & IFJ*"-<"R4, BD,L,8HJD" ="(">@.
?> >"R": LJ>8P4@>4D@&"H\ & @8Hb$D, 1984(@*". O,>HD @$@DJ*@&"> $@:\T@6 B"D"$@:4R,F8@6 ">H,>>@6,
F@FH"&:b`V,6 64 < & *4"<,HD,, BD4,<>48@<, B,D,*"HR48@< 4 F4FH,<@6 42<,D,>4b *":\>@FH4,
*,6FH&J`V,6 & *4"B"2@>, S, RH@ B@2&@:b,H ,<J F:J04H\ FH">P4,6 F@BD@&@0*,>4b, H,:,<,HD44 4
JBD"&:,>4b & *":\>,< 8@F<@F,. ]H4 @$X,8HZ <@(JH 8@>HD@:4D@&"H\Fb O,>HD@< @B,D"P46 & *":\>,<
8@F<@F,, 8@H@DZ6 >"N@*4HFb >" H,DD4H@D44 (:"&>@(@ >"JR>@(@ (@D@*8" 3E!E & E"("<4N"D,,7">"("&".

d) E">D48F846E">D48F846 P,>HDP,>HD B@B@ 2"BJF8J2"BJF8J T"D@&T"D@&-2@>*@&2@>*@&

E">D48F846 P,>HD B@ 2"BJF8J T"D@&-2@>*@& >"N@*4HFb & E">D48J-<"R4 >" H4N@@8,">F8@<
B@$,D,0\, BD,L,8HJDZ 3&"H,. A:@V"*8" *:b 2"BJF8" T"D@&-2@>*@& D"FB@:@0,>" >" N@:<, >" &ZF@H,
230< >"* JD@&>,< <@Db. Cb*@< F >,6 F@@DJ0,> P,>HD JBD"&:,>4b, @H8J*" @FJV,FH&:b,HFb JBD"&:,>4,
2"BJF8@< 4 (*, BD@42&@*4HFb F$@D8" T"D@&-2@>*@& 4 JFH">@&8" >" >4N @$@DJ*@&">4b. =" N@:<,

BD4<,D>@ & 700< 8 `(@-2"B"*J @H BJF8@&@6 B:@V"*84 >"N@*4HFb H,:,<,HD4R,F846 P,>HD, 8@H@DZ6
F:,*4H 2" 2"BJV,>>Z<4 T"D"<4-2@>*"<4, B@:JR",H H,:,<,HD4R,F8J` 4>L@D<"P4` 4 @FJV,FH&:b,H

JBD"&:,>4, 4<4. % <", 1987(@*" >" &,DT4>, (@DZ ?8J$@ & 4,1 8< 8 2"B"*J @H BJF8@&@6 B:@V"*84 $Z:
B@FHD@,> >@&Z6 H,:,<,HD4R,F846 P,>HD.

,,) E@HDJ*>4R,FH&@E@HDJ*>4R,FH&@ 3E!E3E!E 44 =!E!=!E! && BD@&,*,>44BD@&,*,>44 8@F<4R,F84N8@F<4R,F84N ^8FB,D4<,>H@&^8FB,D4<,>H@&

FF JF8@D4H,:b<4JF8@D4H,:b<4 R"FH4PR"FH4P 44 FBJH>48@<FBJH>48@< " ',@H^6:',@H^6:"

% 1983 4 1992(@*"N 3E!E F@&<,FH>@ F =!E! BD@&,: 8@F<4R,F84, ^8FB,D4<,>HZ F

4FB@:\2@&">4,< JF8@D4H,:b R"FH4P (SEPAC). % N@*, ^8FB,D4<,>H@& F ;G77 "S"HH:" 4<4H4D@&":4F\
B@H@84 JF8@D,>>ZN 4@>@& 4 ^:,8HD@>@&. % 1992(@*J F B@<@V\` D"8,HZ->@F4H,:b "Delta II" =!E!
2"BJFH4:@ FBJH>48 "',@H^6:", D"2D"$@H">>Z6 3E!E. =" FBJH>48, "',@H^6:" JFH">@&:,>@ >"JR>@,
@$@DJ*@&">4,, F@2*">>@, 8"8 3E!E, H"8 4 =!E!.

6. ;4>4FH,DFH&@;4>4FH,DFH&@ HD">FB@DH"HD">FB@DH"

A@* ^(4*@6;4>4FH,DFH&" HD">FB@DH" *,6FH&J`H H"84, @D(">42"P44, 2">4<"`V4,Fb 8@F<4R,F8@6
BD@$:,<"H48@6, 8"8 #`D@ B@:4H484 & @$:"FH4 HD">FB@DH", 8@H@D@, &ZB@:>b,H D@:\ TH"$-8&"DH4DZ,
="JR>@-4FF:,*@&"H,:\F846 4>FH4HJH ^:,8HD@>>@6 >"&4("P44, 8@H@DZ6 &ZFHJB",H & 8"R,FH&,

&FB@<@("H,:\>@(@ @D(">", " H"80, !(,>HFH&@ B@ &@BD@F"< $,2@B"F>@FH4 >" <@D, 4 aB@>F8@,

<,H,@D@:@(4R,F8@, "(,>HFH&@, 8@H@DZ, b&:b`HFb "FF@P44D@&">>Z<4 @D(">42"P4b<4. ]H4 @D(">Z

4FB@:\2J`H <,H,@D@:@(4R,F84,, (,@*,24R,F84, 4 "^D@>"&4("P4@>>Z, FBJH>484 4 >"8"B:4&"`H 2>">4b
@$ 4N 4FB@:\2@&">44.

% B@F:,*>,, &D,<b 2>"R,>4, 8@F<4R,F8@6 H,N>484 4 ,, BD4<,>,>4, & FL,D, HD">FB@DH" &@2D@F:@,
@ R,< F&4*,H,:\FH&J`H H"84, @$:"FH4, 8"8 <,H,@D@:@(4R,F84, 4 <@DF84, >"$:`*,>4b, <@DF8@6
(,@*,24R,F846 8@>HD@:\, B@4F8 4 FB"F,>4, <@DF84N 4 &@2*JT>ZN FJ*@&, JBD"&:,>4, &@2*JT>Z<
*&40,>4,< 4 @B,D"H4&>@, JBD"&:,>4, <@DF84<4 4 &@2*JT>Z<4 FJ*"<4, " H"80, >"2,<>Z<

HD">FB@DH@<. 7D@<, H@(@, B@FH,B,>>@ D"2&4&",HFb H"8"b 8@F<4R,F8"b H,N>48", 8"8, >"BD4<,D, $@:\T4,
(,@FH"P4@>"D>Z, FBJH>484.

% >"FH@bV,, &D,<b FR4H",HFb, RH@ *:b BD@&,*,>4b <,H,@D@:@(4R,F84N >"$:`*,>46 4 JBD"&:,>4b
&@2*JT>Z< *&40,>4,< $Z:@ $Z >"<>@(@ ^8@>@<4R>,6 4 ^LL,8H4&>,6 2"BJF8"H\ >, >,F8@:\8@

@H*,:\>ZN FBJH>48@& D"2:4R>@(@ >"2>"R,>4b, " @*4> $@:\T@6 <>@(@P,:,&@6 FBJH>48. 7"8 F:,*FH&4,,
;4>4FH,DFH&@ HD">FB@DH" 2"8:`R4:@ *@(@&@D @ BD@42&@*FH&, <>@(@LJ>8P4@>":\>@(@ HD">FB@DH>@(@

FBJH>48" (MTSAT), 8@H@DZ6 $J*,H 2"BJV,> & 1999(@*J *:b &ZB@:>,>4b FH@bV4N B,D,*;4>4FH,DFH&@<
2"*"R.
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;4>4FH,DFH&@ @FJV,FH&:b,H H"80, >"*2@D 2" *,bH,:\>@FH\` =!E)!, B@:J(@FJ*"DFH&,>>Z<
"(,>HFH&@<, 8@>HD@:4DJb H,< F"<Z< D"$@HZ B@ F@2*">4` FBJH>48". %"0>,6T4, D,":42J,<Z, BD@,8HZ
&8:`R"`H F:,*J`V,,:

"") ="JR>@="JR>@-4FF:,*@&"H,:\F8464FF:,*@&"H,:\F846 4>FH4HJH4>FH4HJH ^:,8HD@>>@6^:,8HD@>>@6 >"&4("P44>"&4("P44

% >"FH@bV,, &D,<b ="JR>@-4FF:,*@&"H,:\F846 4>FH4HJH ^:,8HD@>>@6 >"&4("P44 (]=C3)
@FJV,FH&:b,H 4FF:,*@&">4b 4 D"2D"$@H84 B@ 4FB@:\2@&">4` FBJH>48@&ZN H,N>@:@(46 & P,:bN

&@2*JT>@6 >"&4("P44 4 JBD"&:,>4b &@2*JT>Z< *&40,>4,<.

7DJB>Z, >"JR>@-4FF:,*@&"H,:\F84, BD@,8HZ 4 D"2D"$@H84 & ^H@6 @$:"FH4 &8:`R"`H F:,*J`V,,:

• E4FH,<J "&H@<"H4R,F8@(@ 2"&4F4<@(@ >"$:`*,>4b (!1=), B@2&@:b`VJ` "&4"*4FB,HR,DJ
>" @F>@&, *">>ZN @ <,FH@B@:@0,>44 F"<@:,H", B,D,*"&",<ZN B@ :4>44 FBJH>48@&@6 F&b24,
B@:JR"H\ BF,&*@D"*4@:@8"P4@>>Z, 42@$D"0,>4b;

• E4FH,<J T4D@8@B@:\>@(@ J&,:4R,>4b (ESI), ':@$":\>@6 F4FH,<Z @BD,*,:,>4b

<,FH@>"N@0*,>4b ('AE), 8@H@D"b J8D,B:b,H FHDJ8HJDJ, B@&ZT",H >"*,0>@FH\ 4 D"FT4Db,H
FL,DJ BD4<,>,>4b 'AE & (D"0*">F8@6 "&4"P44 aB@>44;

• ":\H4<,HD4` >" $"2, 'AE - <,H@* 42<,D,>4b &ZF@HZ, 8@H@DZ6 @$,FB,R4&",H &ZF@8J`
H@R>@FH\ 4 "$F@:`H>J` &ZF@HJ *:b :,H"H,:\>ZN "BB"D"H@& F B@<@V\` 'AE;

• FBJH>48@&Z6 8">": B,D,*"R4 *">>ZN - F4FH,<", B@&ZT"`V"b 8"R,FH&@ F&b24 4

D"FT4Db`V"b &@2<@0>@FH4 B@ JBD"&:,>4` &@2*JT>Z< *&40,>4,< 4, H,< F"<Z<,
@$,FB,R,>4` $,2@B"F>@FH4 HD">F@8,">F84N B@:,H@&.

b) aB@>F8@,aB@>F8@, "(,>HFH&@"(,>HFH&@ B@B@ &@BD@F"<&@BD@F"< $,2@B"F>@FH4$,2@B"F>@FH4 >">" <@D,<@D, (a!#;a!#;)

):b JFH">@&:,>4b (D">4PZ H,DD4H@D4":\>ZN &@* aB@>44 >,@$N@*4<@ 2"D,(4FHD4D@&"H\

<,FH@B@:@0,>4, ,, @F>@&>ZN 4 <,:84N @FHD@&@& &@ %F,<4D>@6 (,@*,24R,F8@6 F4FH,<, (%'E). % F&b24
F ^H4< F 1982(@*" !(,>HFH&@ B@ &@BD@F"< $,2@B"F>@FH4 >" <@D, BD4>4<",H JR"FH4, & D,":42"P44
F@&<,FH>@(@ <,0*J>"D@*>@(@ B:">" & @$:"FH4 >"$:`*,>4b F 4FB@:\2@&">4,< "<,D48">F8@(@ FBJH>48"

*:b :"2,D>ZN 42<,D,>46 (,@*4>"<4R,F84N BD@P,FF@& ("9"(,@F"), F H,< RH@$Z 2"L48F4D@&"H\ H@R>@,
<,FH@B@:@0,>4, @F>@&>ZN @FHD@&@& & %'E. !(,>HFH&@ BD@&@*4H <@DF84, (,@*,24R,F84, @$F:,*@&">4b
*:b JFH">@&:,>4b F &ZF@8@6 FH,B,>\` H@R>@FH4 <,FH@B@:@0,>4b @F>@&>ZN 4 <,:84N @FHD@&@& 4

D"FFH@b>46 <,0*J >4<4 F 4FB@:\2@&">4,< bB@>F8@(@ (,@*,24R,F8@(@ FBJH>48" AJISAI, 2"BJV,>>@(@
& "&(JFH, 1986(@*".

FF) aB@>F8@,aB@>F8@, <,H,@D@:@(4R,F8@,<,H,@D@:@(4R,F8@, "(,>HFH&@"(,>HFH&@ (a;!a;!)

aB@>F8@,<,H,@D@:@(4R,F8@, "(,>HFH&@ @FJV,FH&:b,H<,H,@D@:@(4R,F84, >"$:`*,>4b 42 8@F<@F"

F B@<@V\` (,@FH"P4@>"D>@(@ <,H,@D@:@(4R,F8@(@ FBJH>48"GMS4 <,H,@D@:@(4R,F84N D"8,H & D"<8"N
BD@(D"<<Z %F,<4D>@6 F:J0$Z B@(@*Z (%EA) %F,<4D>@6 <,H,@D@:@(4R,F8@6 @D(">42"P44 (%;?).

E B@<@V\` FBJH>48" GMS &,*JHFb >"$:`*,>4b 2" @$:"R>@FH\` 4 H,<B,D"HJD@6 B@&,DN>@FH4

@8,">" 4 &,DN>4N F:@,& @$:"R>@(@ B@8D@&", " H"80, F@$4D"`HFb <,H,@D@:@(4R,F84, *">>Z,,
B@FHJB"`V4, F &@2*JT>ZN FJ*@&, $J,& 4 <,H,@D@:@(4R,F84N >"$:`*"H,:\>ZN FH">P46 & @H*":,>>ZN
D"6@>"N. 7D@<, H@(@, B@:JR,>>Z, 42@$D"0,>4b @$:"R>@(@ B@8D@&" D"FBD@FHD">b`HFb F B@<@V\`
^H@(@ FBJH>48" B@ L"8F4<4:\>@6 F&b24.

a&:bbF\ >"2,<>Z< @D(">@< B@ JBD"&:,>4` FBJH>48@< GMS, !(,>HFH&@ D"FB@:"(",H O,>HD@<
FBJH>48@&@6 <,H,@D@:@(44, & F@FH"& 8@H@D@(@ &N@*bH O,>HD @$D"$@H84 *">>ZN, 8@H@DZ6 @$D"$"HZ&",H
&4*,@*">>Z,, 4 EH">P4b JBD"&:,>4b 4 BD4,<" *">>ZN, 8@H@D"b @FJV,FH&:b,H F&b2\ <,0*J O,>HD@<
@$D"$@H84 *">>ZN 4 GMS.
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EBJH>48@&Z, *">>Z, B@2&@:b`H @B,D"H4&>@ BD@(>@24D@&"H\ B@(@*J 4 4FB@:\2J`HFb & D"<8"N

;,0*J>"D@*>@(@ BD@,8H" 8:4<"H@:@(4R,F8@(@ 4FF:,*@&">4b @$:"8@& F B@<@V\` FBJH>48@&

(;A73?E) 4 ':@$":\>@(@ BD@,8H" 8:4<"H@:@(4R,F8@(@ 4FF:,*@&">4b @F"*8@& ('A73?) %;?. 7D@<,
H@(@, O,>HD @$D"$@H84 *">>ZN B@:JR",H 4 ">":424DJ,H *">>Z, F <,H,@D@:@(4R,F84N FBJH>48@& F
B@:bD>@6 @D$4H@6, BD4>"*:,0"V4N ="P4@>":\>@<J JBD"&:,>4` ES! B@ 4FF:,*@&">4` @8,">@& 4

"H<@FL,DZ.

E B@<@V\` <,H,@D@:@(4R,F84N D"8,H &,*JHFb >"$:`*,>4b 2" H,<B,D"HJD@6, "H<@FL,D>Z<
*"&:,>4,<, >"BD"&:,>4,< 4 F4:@6 &,HD" 4 H.*. >" &ZF@H, 30-608<. 1"BJF8 <,H,@D@:@(4R,F84N D"8,H
BD@42&@*4HFb EH">P4,6 >"$:`*,>4b 2" <,H,@D@:@(4R,F84<4 D"8,H"<4, ,*4>FH&,>>Z< @D(">@<,
FB@F@$>Z< >"$:`*"H\ 2" <,H,@D@:@(4R,F84<4 D"8,H"<4 & %@FH@R>@6 !244 4 2"B"*>@6 R"FH4 G4N@(@

@8,">".

="JR>@-4FF:,*@&"H,:\F846 <,H,@D@:@(4R,F846 4>FH4HJH D"2D"$"HZ&",H <,H@*Z $@:,,

^LL,8H4&>@(@ 4FB@:\2@&">4b FBJH>48@&ZN <,H,@D@:@(4R,F84N *">>ZN 4 BD@&@*4H 4FF:,*@&">4b,
8"F"`V4,Fb *"HR48@& *:b F:,*J`V,(@ B@8@:,>4b FBJH>48@& >"$:`*,>4b 1,<:4.

7. ;4>4FH,DFH&@;4>4FH,DFH&@ B@RHB@RH 44 H,:,(D"L"H,:,(D"L"

;4>4FH,DFH&@ B@RH 4 H,:,(D"L" B:">4DJ,H 4 BD@&@*4H B@:4H48J & @$:"FH4 4FB@:\2@&">4b

D"*4@&@:> 4 @FJV,FH&:,>4b >"JR>ZN 4FF:,*@&">46 4 D"2D"$@H@8, F&b2">>ZN F 8@F<@F@<.
;4>4FH,DFH&J BD4*">"9"$@D"H@D4b 4FF:,*@&">46 & @$:"FH4 F&b24, " H"80, @>@ @FJV,FH&:b,H 8@>HD@:\
2" *,bH,:\>@FH\` 8@DB@D"P44 "7@8JF"4 *,>F4> *,>&" 7@, 9H*." (7))), bB@>F8@6 &,V"H,:\>@6

8@DB@D"P44 (]>-]6R-7,6), =!E)!, 8@DB@D"P4,6 "=4BB@> H,:,(D"L ^>* H,:,L@>" (=GG) 4 bB@>F8@6
?D(">42"P4,6 D"2&4H4b F&b24 (?CE, D">,, 42&,FH>@6 8"8 TSCJ). ?F>@&>Z, >"BD"&:,>4b *,bH,:\>@FH4
;4>4FH,DFH&" &8:`R"`H >"JR>Z, 4FF:,*@&">4b 4 D"2D"$@H8J *@:(@FD@R>ZN 8@>P,BP46 D"2&4H4b

8@F<4R,F8@6 F&b24, 8@<B:,8F>ZN FBJH>48@&ZN F4FH,< 4 ^8FB,D4<,>H":\>@(@ B:">" B@ D"FT4D,>4`
4FB@:\2@&">4b FBJH>48@& 4 F@&D,<,>>ZN FBJH>48@&ZN F4FH,< F&b24.

"") 9"$@D"H@D4b9"$@D"H@D4b 4FF:,*@&">464FF:,*@&">46 && @$:"FH4@$:"FH4 F&b24F&b24

9"$@D"H@D4b 4FF:,*@&">46 & @$:"FH4 F&b24 @FJV,FH&:b,H 4FF:,*@&">4b 4 D"2D"$@H84 B@

D"2:4R>Z< &4*"< 8@F<4R,F8@6 H,N>484, BD,*>"2>"R,>>@6 *:b J*@&:,H&@D,>4b D"2>@@$D"2>ZN

B@HD,$>@FH,6 & @$:"FH4 H,:,8@<<J>48"P46 & ^B@NJ $ZFHD@(@ D"2&4H4b 4>L@D<"P4@>>ZN H,N>@:@(46

4 B4:@H4DJ,<ZN 8@F<4R,F84N B@:,H@&.7@>8D,H>Z, >"BD"&:,>4b *,bH,:\>@FH49"$@D"H@D44 &8:`R"`H
F:,*J`V,,:

• =3?7C & @$:"FH4 8@<<J>48"P4@>>ZN F4FH,< F 4FB@:\2@&">4,< <":ZN >428@@D$4H":\>ZN

FBJH>48@&;

• >"JR>Z, 4FF:,*@&">4b & @$:"FH4 F&b24 F 4FB@:\2@&">4,< F4FH,< &2"4<@F&b2">>ZN

FBJH>48@&;

• >"JR>Z, 4FF:,*@&">4b 4 D"2D"$@H84 B@ >@&,6T4< &4*"< B@*&40>@6 FBJH>48@&@6 F&b24 &

*4"B"2@>, "7"" 4 <4::4<,HD@&@< *4"B"2@>, 4 >@&,6T4N &4*@& FBJH>48@&@(@ &,V">4b F
4FB@:\2@&">4,< FBJH>48" *:b 42JR,>4b H,N>@:@(44 F&b24 4 &,V">4b (COMETS);

• =3?7C & @$:"FH4 B@*&40>@6 FBJH>48@&@6 F&b24 4 FBJH>48@&@(@ D"*4@&,V">4b F

4FB@:\2@&">4,< H,N>@:@(44 $@:\T4N D"2&,DHZ&",<ZN ">H,>>, D"$@H"`V4N & *4"B"2@>, S,
" H"80, ^8FB,D4<,>H":\>@-H,N>@:@(4R,F8@(@ FBJH>48" ETS-VIII;

• >"JR>Z, 4FF:,*@&">4b B@ FBJH>48@&Z< F4FH,<"< F&b24 *:b &ZF@8@^LL,8H4&>@6 B,D,*"R4

*">>ZN & *4"B"2@>, "7"" F 4FB@:\2@&">4,< @BH4R,F84N H,N>@:@(46;

• >"JR>Z, 4FF:,*@&">4b B@ ^8FB:J"H"P4@>>Z< (,@FH"P4@>"D>Z< FBJH>48@&Z< F4FH,<"< 4

H,N>@:@(44 @$>"DJ0,>4b 8@F<4R,F8@(@ <JF@D";
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• >"JR>Z, 4FF:,*@&">4b 4 D"2D"$@H84 B@ F4FH,<"< BD@(>@24D@&">4b F@FH@b>4b 8@F<4R,F8@6

FD,*Z, " 4<,>>@ *:b BD@(>@24D@&">4b F@:>,R>ZN &FBZT,8;

• =3?7C & @$:"FH4 4FB@:\2@&">4b "&4"P4@>>@6 *&JNR"FH@H>@6 *@B:,D@&F8@6 C9E 4

FBJH>48@&@6 C9E *:b >"$:`*,>4b 42 8@F<@F" 2" (:@$":\>Z<4 *@0*,&Z<4 @F"*8"<4 &

D"<8"N BD@,8H" 42<,D,>4b 8@:4R,FH&" @F"*8@& & HD@B48"N (TRMM);

• ^8FB,D4<,>HZ & P,:bN H@R>@(@ 42<,D,>4b *&40,>4b 2,<>@6 8@DZ 4 &D"V,>4b 1,<:4 F

4FB@:\2@&">4,< 4>H,DL,D@<,HD" F@ F&,DN*:4>>@6 $"2@6 (VLBI) 4 FBJH>48@&ZN F4FH,< *:b
:"2,D>ZN 42<,D,>46 D"FFH@b>46 (SLR), 8@H@DZ, 4FB@:\2J`HFb H"80, *:b 8@>HD@:b 2"
&@2<@0>Z<4 b&:,>4b<4, BD,*T,FH&J`V4<4 F:,*J`V,<J 8DJB>@<J 2,<:,HDbF,>4` &

D"6@>, G@84@.

b) ?D(">42"P4b?D(">42"P4b D"2&4H4bD"2&4H4b F&b24F&b24 aB@>44aB@>44

% 1992(@*J aB@>F8"b 8@DB@D"P4b FBJH>48@&@6 F&b24 $Z:" BD,@$D"2@&">" & ?CE. 7@DB@D"P4b
$Z:" F@2*">" & 1979(@*J & P,:bN D"2&4H4b D"*4@F&b24 4 42ZF8">4b BJH,6 ^LL,8H4&>@(@ 4FB@:\2@&">4b
D"*4@&@:> & 8@F<@F, BJH,< 8@>HD@:4D@&">4b <,FH@B@:@0,>4b, @D4,>H"P44 4 H.*. FBJH>48@& F&b24 4
&,V">4b 4 ^LL,8H4&>@(@ 4FB@:\2@&">4b H,:,8@<<J>48"P4@>>ZN FD,*FH&, JFH">@&:,>>ZN >" $@DHJ
H"84N FBJH>48@&. ':"&>Z, 2"*"R4 ?CE &8:`R"`H F:,*J`V,,:

• 8@>HD@:\ 2" <,FH@B@:@0,>4,<, @D4,>H"P4,6 4 H.*. 8@<<J>48"P4@>>ZN 4 &,V"H,:\>ZN
FBJH>48@&;

• @$,FB,R,>4, 4FB@:\2@&">4b D"*4@F4FH,<, JFH">@&:,>>ZN >" FBJH>48"N F&b24 4 &,V">4b,
@B,D"H@D"<4 D"*4@FH">P46.

O,>HD JBD"&:,>4b FBJH>48"<4 & 74<4PJ F:,*4H 2" FBJH>48"<4 4 JBD"&:b,H 4<4. % >"FH@bV,,
&D,<b F:,0,>4, 2" FBJH>48"<4 N-STAR a/b4 BS-3"/3b/3n4 JBD"&:,>4, 4<4 @FJV,FH&:b,HFb F B@<@V\`
&@F\<4 ">H,>> (F *4"<,HD@< 8:"FF" 6-18). % P,:bN F@*,6FH&4b H,:,&424@>>@<J &,V">4` F &ZF@8@6
R,H8@FH\` (G%%Q) ?CE F*",H & "D,>*J ]>-]6R-7,6 4 8@<<,DR,F84< &,V"H,:\>Z< 8@<B">4b< @*4> 42
BD4>"*:,0"V4N ,6 D,HD">F:bH@D@&, 8@H@DZ6 JFH">@&:,> >" $@DHJ FBJH>48" BS-3b.

8. )DJ(4,)DJ(4, @D(">42"P44@D(">42"P44

A@<4<@ &ZT,B,D,R4F:,>>ZN @D(">42"P46 $`*0,H>Z, "FF4(>@&">4b >" P,:4, F&b2">>Z, F
@F&@,>4,< 8@F<4R,F8@(@ BD@FHD">FH&", BD@42&@*4:4F\ ;4>4FH,DFH&@< &>,T>,6 H@D(@&:4 4

BD@<ZT:,>>@FH4, ="P4@>":\>Z< B@:4P,6F84< JBD"&:,>4,<, 3>FH4HJH@< (,@(D"L4R,F84N

4FF:,*@&">46 ;4>4FH,DFH&" FHD@4H,:\FH&" 4 IBD"&:,>4,< B@0"D>@6 $,2@B"F>@FH4 ;4>4FH,DFH&"

&>JHD,>>4N *,:.

%%. C"2&4H4,C"2&4H4, 8@F<4R,F8@68@F<4R,F8@6 >"J84>"J84 44 H,N>484H,N>484 && aB@>44aB@>44

1. 3FF:,*@&">4,3FF:,*@&">4, 9J>Z9J>Z 44 B:">,HB:">,H

"") AD@,8HAD@,8H "LUNAR-A" ( !;E!;E *:b*:b 4FF:,*@&">4b4FF:,*@&">4b &>JHD,>>,6&>JHD,>>,6 FHDJ8HJDZFHDJ8HJDZ 9J>Z9J>Z)

3E!E B:">4DJ,H 2"BJFH4H\ & 1997(@*J >" 9J>J !;E B@* >"2&">4,< "LUNAR-A". ]H@ $J*,H
&H@DZ< 2"BJF8@< D"8,HZ->@F4H,:b ;-V, D"2D"$"HZ&",<@6 3E!E. !;E F$D@F4H >" 9J>J HD4

B,>,HD"H@D". AD,*B@:"(",HFb, RH@ @>4 2"(:J$bHFb & :J>>J` B@&,DN>@FH\ 4 @$D"2J`H F4FH,<J,
B@2&@:b`VJ` 42JR"H\ &>JHD,>>`` FHDJ8HJDJ 9J>Z F 4FB@:\2@&">4,< $@DH@&ZN F,6F<@BD4,<>48@& 4

42<,D4H,:,6 H,B:@&ZN B@H@8@&.

b) AD@,8HAD@,8H "PLANET-B" ( !;E!;E *:b*:b 42JR,>4b42JR,>4b "H<@FL,DZ"H<@FL,DZ/B:"2<ZB:"2<Z ;"DF";"DF")
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% D"<8"N BD@,8H" "PLANET-B" F B@<@V\` D"8,HZ->@F4H,:b M-V-3 & 1998(@*J B:">4DJ,HFb
@FJV,FH&4H\ B,D&Z6 2"BJF8 bB@>F8@6 !;E >" ;"DF. !;E $J*,H &Z&,*,>" >" @D$4HJ &@8DJ( ;"DF", 4
F ,, B@<@V\` $J*JH BD@&@*4H\Fb 4FF:,*@&">4b &,DN>4N F:@,& <"DF4">F8@6 "H<@FL,DZ, @F@$,>>@ 4N
&2"4<@*,6FH&4b F F@:>,R>Z< &,HD@<.
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FF) AD@,8HAD@,8H MUSE-C (7!7! *:b*:b 2"$@D"2"$@D" 44 &@2&D"V,>4b&@2&D"V,>4b BD@$BD@$ "FH,D@4*""FH,D@4*")

AD@,8H MUSE-C BD,*JF<"HD4&",H 2"BJF8 4 &@2&D"V,>4, 7! F BD@$"<4 @8@:@2,<>@(@ "FH,D@4-
*" 4660=,D,JF, 8@H@DZ6, 8"8 BD,*B@:"(",HFb, b&:b,HFb @*>4< 42 >"4$@:,, ^:,<,>H"D>ZN H,: >"T,6
E@:>,R>@6 F4FH,<Z.

d) AD@,8HZAD@,8HZ, >"N@*bV4,Fb>"N@*bV4,Fb && FH"*44FH"*44 D"FF<@HD,>4bD"FF<@HD,>4b

% >"FH@bV,, &D,<b 3E!E @$FJ0*",H F:,*J`V4, BD@,8HZ B@ 42JR,>4` 9J>Z 4 B:">,H: BD@,8H
2"BJF8" 4 &@2&D"V,>4b 7! F BD@$"<4 8@<Z 8@<,HZ; BD@,8H "Mars Rover" (<"DF@N@*) 4 BD@,8H &Z&@*"
>" @D$4HJ &@8DJ( %,>,DZ T"D"-2@>*" F B@<@V\` "^D@*4>"<4R,F8@(@ H@D<@0,>4b.

2. !FHD@L4248"!FHD@L4248"

"") EBJH>48EBJH>48 F,D44F,D44 "ASTRAY" ( FBJH>484FBJH>484 *:b*:b "FHD@>@<4R,F84N"FHD@>@<4R,F84N >"$:`*,>46>"$:`*,>46)

A@*(@H"&:4&",HFb *:b 2"BJF8" & 1999(@*J BbHZ6 D,>H(,>@"FHD@>@<4R,F846 FBJH>48 (ASTRAY-E);
8D@<, H@(@, BD@&@*bHFb 4FF:,*@&">4b & B@Db*8, B@*(@H@&84 8 B,D&@<J 2"BJF8J & XXI &,8,
4>LD"8D"F>@(@ "FHD@>@<4R,F8@(@ FBJH>48".% @$:"FH4 4>LD"8D"F>@6 "FHD@>@<44 &,*JHFb >"$:`*,>4b
F B@<@V\` FHD"H@FL,D>ZN T"D@& 4 D"8,H-2@>*@&. ?FJV,FH&:b:4F\ >"$:`*,>4b F 79!, 2"BJV,>>@(@
& <"DH, 1995(@*".

b) AD@(D"<<"AD@(D"<<" 8@F<4R,F8@68@F<4R,F8@6 @$F,D&"H@D44@$F,D&"H@D44 VLBI

% 1997(@*J 3E!E BD@42&,*,H 2"BJF8 FBJH>48" *:b 8@F<4R,F8@6 4>H,DL,D@<,HD44 F@

F&,DN*:4>>@6 $"2@6 (VLBI) B@* >"2&">4,< "MUSES-B". ]H@ $J*,H B,D&Z< 2"BJF8@< D"8,HZ-
>@F4H,:b M-V, D"2D"$"HZ&",<@6 3E!E.

3. E&b2\E&b2\

% "&(JFH, 1995(@*" F B@<@V\` D"8,HZ->@F4H,:b "!D4">" BD@42&,*,> 2"BJF8 FBJH>48" F&b24 N-
STAR (N-STARa),2"8JB:,>>Z6 8@DB@D"P4,6 "=4BB@> H,:,(D"L ^>* H,:,L@>" & E@,*4>,>>ZN SH"H"N,
*:b *":\>,6T,(@ @8"2">4b JF:J( & @$:"FH4 FBJH>48@&@6 F&b24, 8@H@DZ, & >"FH@bV,, &D,<b

@$,FB,R4&"`HFb F B@<@V\` FBJH>48" CS-3.

4. %,V">4,%,V">4,

% P,:bN B@&ZT,>4b >"*,0>@FH4 F4FH,<Z FBJH>48@&@(@ &,V">4b "]>-]6R-7,6" 4 aB@>F8"b
8@<B">4b FBJH>48@&@(@ &,V">4b (")0,6-]F-#4") BD4@$D,H"`H J E@,*4>,>>ZN SH"H@& !<,D484
D,2,D&>Z6 FBJH>48 &,V">4b BS-3N. 1"BJF8 ^H@(@ FBJH>48" B:">4DJ,HFb @FJV,FH&4H\ F B@<@V\`
D"8,HZ "!D4">". "]>-]6R-7,6", ")0,6-]F-#4" 4 *DJ(4, 8@<B">44 BD4@$D,H"`H H"80, FBJH>484
&,V">4b BSAT (BSAT-1a4 BSAT-1b), 2"BJF8 8@H@DZN >"<,R,> >" 19974 1998(@*Z *:b *":\>,6T,(@
BD,*@FH"&:,>4b JF:J( & @$:"FH4 FBJH>48@&@(@ &,V">4b, @$,FB,R4&",<ZN & >"FH@bV,, &D,<b FBJH>48@<
BS-3.

5. ="JR>@="JR>@-4FF:,*@&"H,:\F84,4FF:,*@&"H,:\F84, FBJH>484FBJH>484 *:b*:b D"2&4H4bD"2&4H4b H,N>@:@(44H,N>@:@(44 F&b24F&b24 44 &,V">4b&,V">4b

"") 7@<<J>48"P4@>>Z,7@<<J>48"P4@>>Z, 44 &,V"H,:\>Z,&,V"H,:\>Z, ^8FB,D4<,>H":\>@^8FB,D4<,>H":\>@-H,N>@:@(4R,F84,H,N>@:@(4R,F84, FBJH>484FBJH>484 (COMETS)

O,:4 FBJH>48@& COMETS F@FH@bH & D"2D"$@H8, 4 ^8FB,D4<,>H":\>@6 *,<@>FHD"P44 >@&ZN
H,N>@:@(46 JF@&,DT,>FH&@&">>@6 FBJH>48@&@6 <@$4:\>@6 F&b24, <,0@D$4H":\>@6 F&b24 4

JF@&,DT,>FH&@&">>@(@ FBJH>48@&@(@ &,V">4b. ;"FF" FBJH>48" BD4 &Z&@*, >" @D$4HJ F@FH"&:b,H @8@:@
2 000 8(; 2"BJF8 ^H@(@ FBJH>48" F B@<@V\` D"8,HZ->@F4H,:b H-II 2"B:">4D@&"> >" F,D,*4>J 1997(@*",
4 @> $J*,H &Z&,*,> >" (,@FH"P4@>"D>J` @D$4HJ.
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b) ]8FB,D4<,>H":\>@]8FB,D4<,>H":\>@-H,N>@:@(4R,F846H,N>@:@(4R,F846 FBJH>48FBJH>48 @BH4R,F8@6@BH4R,F8@6

<,0@D$4H":\>@6<,0@D$4H":\>@6 F&b24F&b24 (OICETS)

EBJH>48 OICETS$J*,H &&,*,> >" >428J` @8@:@2,<>J` @D$4HJ F B@<@V\` D"8,HZ->@F4H,:b J-1
& F,D,*4>, 2000(@*" *:b BD@&,*,>4b >" @D$4H, *,<@>FHD"P4@>>ZN 4FBZH">46 2"N&"H" 4 F:,0,>4b 4
*DJ(4N 8:`R,&ZN H,N>@:@(4R,F84N ^:,<,>H@& *:b @BH4R,F8@6 F&b24. ),<@>FHD"P4@>>Z, 4FBZH">4b
>" @D$4H, $J*JH BD@&,*,>Z F 4FB@:\2@&">4,< (,@FH"P4@>"D>@(@ FBJH>48" +7! "!DH,<4F".

6. ="$:`*,>4,="$:`*,>4, 1,<:41,<:4

% <"DH, 1995 (@*" >" F<,>J FBJH>48" G;S-4 $Z: 2"BJV,> GMS-5. A@ FD"&>,>4` F F4FH,<@6

G;S-4 >" GMS-5 J:JRT,> D"*4@<,HD &4*4<@(@ 4 UK-*4"B"2@>@& FB,8HD" F &D"V"H,:\>Z<

F8">4D@&">4,< (VISSR). G"8, & *@B@:>,>4, 8 8">":"<, D"$@H"`V4< & &4*4<@< 4 UK-*4"B"2@>"N
FB,8HD", F@2*"> >@&Z6 8">": *:b 42<,D,>46 & B@:@F, B@(:@V,>4b &@*b>@(@ B"D". 7D@<, H@(@,
4>LD"8D"F>@, @8>@ D"2*,:,>@ >" *&" 8">":". A@ @*>@<J 8">":J BD@N@*4H 4>L@D<"P4b @

D"FBD,*,:,>44 &@*b>ZN B"D@& & "H<@FL,D,, B@ *DJ(@<J BD@&@*4HFb $@:,, H@R>@, 42<,D,>4,

H,<B,D"HJDZ B@&,DN>@FH4 <@Db 4 @BD,*,:b,HFb <,FH@>"N@0*,>4, &Z$D@F@& &J:8">4R,F8@(@ B,B:" &

"H<@FL,D,.

;>@(@LJ>8P4@>":\>Z6 HD">FB@DH>Z6 FBJH>48 (;GS!G): F 1994 (@*" a;! >"<,D,>@ &

F@HDJ*>4R,FH&, F aB@>F84< JBD"&:,>4,< (D"0*">F8@6 "&4"P44 (aI'!) 4 ;4>4FH,DFH&@< HD">FB@DH"
BD4FHJB4H\ 8 BD@42&@*FH&J ;GSAG, 8@H@DZ6 *@:0,> BD46H4 >" F<,>JG;S-5. KJ>8P4@>":\>@ ;GS!G
*@:0,> &ZB@:>bH\ *&" &4*" @B,D"P46: BD@*@:0"H\ <,H,@D@:@(4R,F84, >"$:`*,>4b *:b a;! 4

BD,*FH"&:bH\ 4>L@D<"P4` *:b *4FB,HR,DF8@6 F:J0$Z &@2*JT>@(@ *&40,>4b aI'!. ="P4@>":\>@,
"(,>HFH&@ B@ @F&@,>4` 8@F<4R,F8@(@ BD@FHD">FH&" aB@>44 (=!E)!) >"<,D,>@ @FJV,FH&4H\ 2"BJF8
;GS!G F B@<@V\` D"8,HZ H-II @D4,>H4D@&@R>@ & "&(JFH, 1999(@*". EBJH>48 $J*,H &Z&,*,> >"

(,@FH"P4@>"D>J` @D$4HJ & H@R8J 140(D"*. &.*. ;GS!G BD,*FH"&:b,H F@$@6 FH"$4:424DJ,<Z6 B@ HD,<
@Fb< FBJH>48. =" >,< $J*,H JFH">@&:,> H"8@6 0, L@D<4D@&"H,:\ 42@$D"0,>46, 8"8 4 >" G?ES-8. ):b
F$@D" <,H,@D@:@(4R,F84N *">>ZN $J*,H BD4<,>bH\Fb "BB"D"HJD", & @F>@&>@< ">":@(4R>"b 4<,`V,6Fb
>" G;S-5," H"80, $J*,H JFH">@&:,> *,H,8H@D $:40>,(@ UK-42:JR,>4b.

"") IF@&,DT,>FH&@&">>Z6IF@&,DT,>FH&@&">>Z6 FBJH>48FBJH>48 >"$:`*,>4b>"$:`*,>4b 1,<:41,<:4 (!!D+?+?S)

% "&(JFH, 1996 (@*" =!E)! @FJV,FH&4:@ 2"BJF8 FBJH>48" !D+?S, &Z&,*,>>@(@ >" @D$4HJ F
B@<@V\` D"8,HZ->@F4H,:b H-II. ?F>@&>Z<4 2"*"R"<4 !D+?S b&:b`HFb: ") F@2*">4,

JF@&,DT,>FH&@&">>@6 "BB"D"HJDZ *:b >"$:`*,>4b 1,<:4; b) F@2*">4, <@*J:\>@(@ FBJH>48",
H,N>@:@(4b 8@H@D@(@ b&:b,HFb 8:`R,&@6 *:b F@2*">4b $J*JV,6 B:"HL@D<Z; c) &>,F,>4, &8:"*" &
>"P4@>":\>@, 4 <,0*J>"D@*>@, F@HDJ*>4R,FH&@ B@FD,*FH&@< 4FB@:\2@&">4b BD4$@D@& >"$:`*,>4b,
D"2D"$@H">>ZN @H,R,FH&,>>Z<4 4 4>@FHD">>Z<4 @D(">42"P4b<4-JR"FH>48"<4 ^H@(@ BD@,8H" (BD4$@D@&
!?); d) F$@D *">>ZN @$ ^8@:@(4R,F84N 42<,>,>4bN & <4D, & D"<8"N <,0*J>"D@*>@(@ (:@$":\>@(@
<@>4H@D4>(" @8DJ0"`V,6 FD,*Z.

=" $@DHJ FBJH>48" !D+?S JFH">@&:,>Z *&" @F>@&>ZN BD4$@D" >"$:`*,>4b: F8">,D P&,H" 4

H,<B,D"HJDZ B@&,DN>@FH4 @8,">" (?7GE) 4 JF@&,DT,>FH&@&">>Z6 D"*4@<,HD &4*4<@(@ 4 $:40>,(@
UK-*4"B"2@>@& FB,8HD" (!%=3C), " H"80, ,V, T,FH\ BD4$@D@& !?. ?04*",HFb, RH@ *">>Z,,
B@:JR,>>Z, F B@<@V\` ^H4N BD4$@D@&, B@2&@:bH :JRT, B@>bH\ <,N">42< (:@$":\>ZN ^8@:@(4R,F84N
42<,>,>46.

b) EBJH>48EBJH>48 *:b*:b 42<,D,>4b42<,D,>4b 8@:4R,FH&"8@:4R,FH&" @F"*8@&@F"*8@& && HD@B48"NHD@B48"N (GGR;;;;)

aB@>4,6 4 E@,*4>,>>Z<4 SH"H"<4 !<,D484 @FJV,FH&:b,HFb F@&<,FH>"b BD@(D"<<" 42<,D,>46

8@:4R,FH&" @F"*8@& & HD@B48"N. =" HD@B4R,F84, D"6@>Z BD4N@*4HFb F&ZT, *&JN HD,H,6 &F,N @F"*8@&,
8@H@DZ, 4 b&:b`HFb @*>@6 42 @F>@&>ZN BD4R4> (:@$":\>ZN 8:4<"H4R,F84N 42<,>,>46. % D"<8"N

BD@(D"<<Z GR;; $J*,H &B,D&Z, 4FB@:\2@&">" C9E *:b @BD,*,:,>4b 42 8@F<@F" 8@:4R,FH&" @F"*8@&

& HD@B48"N. EBJH>48 GR;; $J*,H 2"BJV,> & F,D,*4>, 1997(@*" F B@<@V\` D"8,HZ->@F4H,:b H-II.
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FF) IF@&,DT,>FH&@&">>Z6IF@&,DT,>FH&@&">>Z6 FBJH>48FBJH>48 >"$:`*,>4b>"$:`*,>4b 1,<:41,<:4 II
(!!D+?+?S-II )

IF@&,DT,>FH&@&">>Z6 FBJH>48 >"$:`*,>4b 1,<:4 (!D+?S-II), 8@H@DZ6 2"<,>4H FBJH>48 !D+?S,
$J*,H 2"BJV,> F B@<@V\` D"8,HZ->@F4H,:b H-II @D4,>H4D@&@R>@ & L,&D":, 1999(@*". O,:\ 2"BJF8"
!D+?S 2"8:`R",HFb & BD@&,*,>44 >"$:`*,>46 2" (:@$":\>Z<4 ^8@:@(4R,F84<4 42<,>,>4b<4, &
F@*,6FH&44 @FJV,FH&:,>4` H"84N <,0*J>"D@*>ZN >"JR>ZN BD@(D"<<, 8"8;,0*J>"D@*>"b BD@(D"<<"
42JR,>4b "(,@FL,DZ-$4@FL,DZ", 4 & @FJV,FH&:,>44 B@F:,*J`V4N ^8FB,D4<,>H@& >" @F>@&, *">>ZN,
B@:JR,>>ZN F@ FBJH>48" !D+?S. !D+?S-II b&:b,HFb FBJH>48@< <@*J:\>@(@ H4B" F (4$8@6 @B@D@6
B">,:4 F@:>,R>ZN $"H"D,6. =" $@DHJ FBJH>48" $J*JH JFH">@&:,>Z *&" @F>@&>ZN BD4$@D" >"$:`*,>4b,
D"2D"$@H">>ZN =!E)!: JF@&,DT,>FH&@&">>Z6 <48D@&@:>@&Z6 F8">4DJ`V46 D"*4@<,HD (!;SR) 4
L@D<4D@&"H,:\ (:@$":\>ZN 42@$D"0,>46 (GLI).

7. C"2D"$@H8"C"2D"$@H8" ^8FB,D4<,>H":\>@^8FB,D4<,>H":\>@-H,N>@:@(4R,F84NH,N>@:@(4R,F84N

FBJH>48@&FBJH>48@& (ETS)

O,:\ BD@(D"<<Z +GS 2"8:`R",HFb & D"2D"$@H8, &ZF@84N H,N>@:@(46, >,@$N@*4<ZN *:b
BD"8H4R,F8@(@ 4FB@:\2@&">4b FBJH>48@&. AD,*B@:"(",HFb, RH@ FBJH>48 +GS-VII $J*,H 2"BJV,>
F@&<,FH>@ F@ FBJH>48@< *:b 42<,D,>4b 8@:4R,FH&" @F"*8@& & HD@B48"N (GR;;) F 8@F<4R,F8@(@ P,>HD"
G">,("F4<". 1"*"R" FBJH>48" +GS-VII 2"8:`R",HFb & @BD@$@&">44 @F>@&>ZN <,H@*@& F$:40,>4b 4
FHZ8@&84 4 8@F<4R,F8@6 D@$@H@H,N>484, 8@H@DZ, &"0>Z *:b $J*JV,6 8@F<4R,F8@6 *,bH,:\>@FH4.
+GS-VII F@FH@4H 42 ""8H4&>@(@" 4 "B"FF4&>@(@" FBJH>48@&.

8. 7@F<4R,F8"b7@F<4R,F8"b HD">FB@DH>"bHD">FB@DH>"b F4FH,<"F4FH,<"

=!E)! B:">4DJ,H JF@&,DT,>FH&@&"H\ D"8,HJ->@F4H,:\ H-II, F H,< RH@$Z ,, <@0>@ $Z:@ $@:,,
(4$8@ 4FB@:\2@&"H\ & D"2:4R>ZN P,:bN. =" @F>@&, H-II $J*,H D"2D"$@H">" JF@&,DT,>FH&@&">>"b
D"8,H"->@F4H,:\ H-II (H-II!) 42<,>,>>@6 8@>L4(JD"P44 F *@B@:>4H,:\>Z<4 JF8@D4H,:b<4.

"") C"8,HZC"8,HZ->@F4H,:4>@F4H,:4 F,D44F,D44 ";;" 4:44:4 ";;u"

3E!E BD4FHJB4: 8 D"2D"$@H8, D"8,HZ->@F4H,:b H4B" M-V $@:\T,6 (DJ2@B@*X,<>@FH4, 8@H@D"b
$J*,H BD4<,>bH\Fb & 4>H,D,F"N 8@F<4R,F8@6 >"J84 & 8@>P, 90-N (@*@& 4 & XXI &,8,. C"8,H" M-V $J*,H
2,5<,HD" & *4"<,HD,, 30<,HD@& & *:4>J 4 $J*,H &,F4H\ 35 H@>>. ?>" F<@0,H &Z&@*4H\ >" >428J`
@8@:@2,<>J` @D$4HJ 1 8008( B@:,2>@6 >"(DJ284 4:4 400 8( 2" BD,*,:Z (D"&4H"P4@>>@(@ B@:b 1,<:4.
A,D&Z6 2"BJF8 M-V B:">4DJ,HFb >" 1997(@*. AD4>bH@ D,T,>4, @ 2"BJF8, F B@<@V\` ;-V BbH4

8@F<4R,F84N "BB"D"H@&: MUSES-B*:b 4>H,DL,D@<,HD4R,F84N 4FF:,*@&">46 (1997(@*), LUNAR-A *:b
4FF:,*@&">4b &>JHD,>>,6 FHDJ8HJDZ 9J>Z (1997(@*) 4 PLANET-B *:b &ZN@*" >" @D$4HJ &@8DJ( ;"DF"
(1998(@*), ASTRAY-E *:b D,>H(,>@"FHD@>@<4R,F84N 4FF:,*@&">46 (1999(@*) 4 MUSES-C*:b 2"$@D"
4 &@2&D"V,>4b BD@$ "FH,D@4*" (2001(@*).

% >"FH@bV,, &D,<b 42JR",HFb &@2<@0>@FH\ 4FB@:\2@&">4b D"8,H->@F4H,:,6 H4B" M-V *:b

@FJV,FH&:,>4b & $:40"6T,< $J*JV,< Db*" BD@,8H@& & @$:"FH4 H,N>4R,F8@6 >"J84, & H@< R4F:,
BD@,8H" &@2&D"V,>4b 7! F BD@$"<4 8@<Z 8@<,HZ; BD@,8H" Lunar/Mars Rover (<"DF@N@*); BD@,8H"

&Z&@*" >" @D$4HJ %,>,DZ T"D"-2@>*" F 4FB@:\2@&">4,< "^D@*4>"<4R,F8@(@ H@D<@0,>4b; BD@,8H" &
@$:"FH4 4>LD"8D"F>@6 "FHD@>@<44; BD@,8H" & @$:"FH4 L42484 E@:>P" 4 BD@,8H" & @$:"FH4 >"J84 @$
"H<@FL,D,.

9. 7@F<4R,F84,7@F<4R,F84, ^8FB,D4<,>HZ^8FB,D4<,>HZ 44 4FB@:\2@&">4,4FB@:\2@&">4, 8@F<4R,F8@68@F<4R,F8@6 FD,*ZFD,*Z

"") 7@F<4R,F8467@F<4R,F846 :,H"H,:\>Z6:,H"H,:\>Z6 "BB"D"H"BB"D"H (79!79!)

79!BD,*FH"&:b,H F@$@6 >,B4:@H4DJ,<J`<>@(@P,:,&J` @D$4H":\>J`B:"HL@D<J<>@(@D"2@&@(@

4FB@:\2@&">4b, D"$@HJ B@ D"2D"$@H8, 8@H@D@6 F 1987(@*" &,*JH 3E!E, ;%GA 4 !(,>HFH&@ B@ >"J8,
4 H,N>48, (R,D,2 =!E)!). 79! $Z: &Z&,*,> >" @D$4HJ & <"DH, 1995(@*", " & b>&"D, 1996(@*" $Z:
F>bH bB@>F84< "FHD@>"&H@< F @D$4HZ F B@<@V\` ;G77 "EB,6F T"HH:".
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b) AD@,8HAD@,8H F@2*">4bF@2*">4b 8@F<4R,F8@68@F<4R,F8@6 FH">P44FH">P44

IR"FH4, aB@>44 & @FJV,FH&:,>44 BD@(D"<<Z F@2*">4b <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44

2"8:`R",HFb & D"2D"$@H8, 4 F@2*">44 bB@>F8@(@ ^8FB,D4<,>H":\>@(@ <@*J:b (a];), F@FH@bV,(@ 42
R,HZD,N @F>@&>ZN R"FH,6: (,D<,H4R,F8@(@ <@*J:b, &>,T>,(@ @HF,8", ^8FB,D4<,>H":\>@(@ <@*J:b
<"H,D4":\>@-H,N>4R,F8@(@ @$,FB,R,>4b 4 <">4BJ:bH@D". 7D@<, H@(@, & >,(@ $J*JH &N@*4H\ B@*F4FH,<Z
^:,8HD@@$,FB,R,>4b, ^8@:@(4R,F8@(@ 8@>HD@:b, F&b24 4 H,B:@&@(@ 8@>HD@:b. a]; $J*,H &Z&,*,> &

8@F<4R,F8@, BD@FHD">FH&@ F B@<@V\` ;G77 "EB,6F T"HH:" 4 2"H,< F@$D"> >" @D$4H, F B@<@V\`
<">4BJ:bH@D" 8@F<4R,F8@6 FH">P44 4 R:,>"<4 ^84B"0" & N@*, D"$@H & @H8DZH@< 8@F<@F,.

10. ?F>@&@B@:"("`V4,?F>@&@B@:"("`V4, ^8FB,D4<,>HZ^8FB,D4<,>HZ 44 42ZF8">4b42ZF8">4b && @$:"FH4@$:"FH4 8@F<4R,F8@68@F<4R,F8@6 H,N>484H,N>484

"") '4B,D2&J8@&@6'4B,D2&J8@&@6 :,H>Z6:,H>Z6 ^8FB,D4<,>H^8FB,D4<,>H (HYFLEX )

HYFLEX - @*4> 42 :,H>ZN ^8FB,D4<,>H@& & D"<8"N BD@,8H" HOPE-M. E ,(@ B@<@V\`

BD,*B@:"(":@F\ F@$D"H\ *">>Z, @ 8@>FHDJ8H4&>ZN @F@$,>>@FHbN, H,N>@:@(44 BD@42&@*FH&", :,H>ZN
D,04<"N 4 N"D"8H,D4FH48"N "BB"D"H", :,HbV,(@ F (4B,D2&J8@&@6 F8@D@FH\`. % L,&D":, 1996(@*"
H"8@6 "BB"D"H $Z: 2"BJV,> F B@<@V\` D"8,HZ->@F4H,:b J-I, @H 8@H@D@6 @> @H*,:4:Fb >" &ZF@H,
110 84:@<,HD@&. 7 F@0":,>4`, HD@F @$@D&":Fb 4 "BB"D"H JB": & <@D,. A@:JR,>>Z, F ,(@ B@<@V\`
*">>Z, B@*H&,D*4:4 BD,*B@:@0,>4b JR,>ZN.

b) ]8FB,D4<,>H]8FB,D4<,>H B@B@ F@2*">4`F@2*">4` "BB"D"H""BB"D"H" FF F4FH,<@6F4FH,<@6 "&H@<"H4R,F8@6"&H@<"H4R,F8@6

B@F"*84B@F"*84 (ALFLEX )

O,:\ BD@,8H" ALFLEX - 8@>FHDJ4D@&">4, 4 D"2D"$@H8" H,N>@:@(44 BD@42&@*FH&" "BB"D"H" *:b
B@:,H@& >" >4284N &ZF@H"N F B@F"*8@6. AD,*B@:"(",HFb H"80, D"2D"$@H"H\ H,N>48J "&H@<"H4R,F8@6
B@F"*84. =" "^D@*D@<, %J<,D", !&FHD":4b, F 4`:b B@ "&(JFH 1996(@*" $Z:4 JFB,T>@ BD@&,*,>Z &F,
:,H>Z, 4FBZH">4b. 9,H"H,:\>Z6 "BB"D"H $Z: B@*>bH &,DH@:,H@< >" $@:\TJ` &ZF@HJ, @H8J*" @>
FB:">4D@&": 4 & "&H@<"H4R,F8@< D,04<, F@&,DT4: B@F"*8J >" 4FBZH"H,:\>@6 B:@V"*8,. E@$D">>Z,
*">>Z, $J*JH 4FB@:\2@&">Z *:b D"2D"$@H84 $"2@&@6 H,N>484 "&H@<"H4R,F8@6 B@F"*84 $,FB4:@H>ZN

"BB"D"H@&.

FF) HOPE-X

A@F:, :,H>ZN 4FBZH">46 @D$4H":\>Z6 &@2*JT>@-8@F<4R,F846 F"<@:,H HOPE-X $J*,H

BD4<,>bH\Fb & D"<8"N HD">FB@DH>@6 F4FH,<Z <>@(@8D"H>@(@ 4FB@:\2@&">4b, RH@ B@2&@:4H FJV,FH&,>>@
F>424H\ D"FN@*Z >" &Z&@* A= >" @D$4HJ. AD4 F@2*">44 HOPE-X $J*JH D"2D"$@H">Z $"2@&Z,

H,N>@:@(44, >,@$N@*4<Z, *:b F@2*">4b $,FB4:@H>@(@ 8DZ:"H@(@ @D$4H":\>@(@ F"<@:,H" 4 $J*,H
>"8@B:,> H,N>@:@(4R,F846 @BZH *:b B,DFB,8H4&>ZN 4FF:,*@&">46 HD">FB@DH>ZN F4FH,< <>@(@8D"H>@(@

4FB@:\2@&">4b.

EE. ;,0*J>"D@*>@,;,0*J>"D@*>@, F@HDJ*>4R,FH&@F@HDJ*>4R,FH&@

% F@@H&,HFH&44 F @F>@&>Z<4 BD4>P4B"<4 F&@,6 B@:4H484 & @$:"FH4 @F&@,>4b 8@F<4R,F8@(@

BD@FHD">FH&" aB@>4b BD4*",H $@:\T@, 2>"R,>4, <,0*J>"D@*>@<J F@HDJ*>4R,FH&J & 8@F<4R,F8@6

*,bH,:\>@FH4.

aB@>4,6 2"BJV,>Z HD4 FBJH>48" >"$:`*,>4b 1,<:4; FBJH>48 <@DF84N >"$:`*,>46 (;?S-1),
FBJH>48;?S-1b4 bB@>F846 FBJH>48 *4FH">P4@>>@(@ 2@>*4D@&">4b 2,<>ZN D,FJDF@& (JERS-1).)">>Z,
>"$:`*,>46 F@ FBJH>48@& ;?S-1, ;?S-1b 4 JERS-1 BD4>4<"`HFb >,B@FD,*FH&,>>@ !&FHD":4,6,
7">"*@6, 74H",<, 3>*@>,24,6, C,FBJ$:48@6 7@D,,6, G"4:">*@<, E@,*4>,>>Z<4 SH"H"<4 !<,D484
4 +&D@B,6F84< 8@F<4R,F84< "(,>HFH&@<.
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1. E@HDJ*>4R,FH&@E@HDJ*>4R,FH&@ >">" @F>@&,@F>@&, 4FB@:\2@&">4b4FB@:\2@&">4b ASTER

=!E! B:">4DJ,H D"2D"$@H"H\ 4 4FB@:\2@&"H\ F4FH,<J >"$:`*,>4b 1,<:4 !;1 (E?S-!;1),
JFH">@&:,>>J` >" B:"HL@D<, >" B@:bD>@6 @D$4H,, 4 H,< F"<Z< F@2*"H\ >" @F>@&, <,0*J>"D@*>@(@
F@HDJ*>4R,FH&" 8@<B:,8F>J` F4FH,<J >"JR>ZN >"$:`*,>46. =" E?S-!;1 $J*,H JFH">@&:,>

JF@&,DT,>FH&@&">>Z6 BD4$@D ;%GA *:b 4FF:,*@&">4b D,FJDF@&.

2. ;,0JRD,0*,>R,F8"b;,0JRD,0*,>R,F8"b 8@>FJ:\H"H4&>"b8@>FJ:\H"H4&>"b (DJBB"(DJBB" B@B@ 8@F<@>"&H48,8@F<@>"&H48,

% 1981 (@*J, 8@(*" *@:0>" $Z:" >"R"H\Fb B@*(@H@&8" 8 2"BJF8J 7! *:b F:,0,>4b 2" 8@<,H@6
'"::,b, R,HZD, 8@F<4R,F84N "(,>HFH&" - +7!, "3>H,D8@F<@F" !8"*,<44 >"J8 $Z&T,(@ E@`2"

E@&,HF84N E@P4":4FH4R,F84N C,FBJ$:48, 3E!E 4 =!E! - F@2*":4 ;,0JRD,0*,>R,F8J`

8@>FJ:\H"H4&>J` (DJBBJ B@ 8@F<@>"&H48, (;I7') & P,:bN >,@L4P4":\>@6 8@@D*4>"P44 &F,N &@BD@F@&,
F&b2">>ZN F 2"BJF8@< 7! 8 8@<,H, '"::,b 4 >"$:`*,>4,< 2" 8@<,H@6 42 8@F<@F".

E@HDJ*>4R,FH&@ & D"<8"N;I7' @8"2":@F\ 8D"6>, B@:,2>Z< *:b JFB,T>@(@ 4FF:,*@&">4b 8@<,HZ

4 @$<,>" &"0>@6 4>L@D<"P4,6 @ ,, HD",8H@D44, 8@<,H"D>@6 BZ:4 4 @F@$,>>@FHbN 4FF:,*@&">4b.
A@^H@<J B@F:, @8@>R">4b D"$@HZ &F, FH@D@>Z BD42>":4 BD,4<JV,FH&@ H"8@(@ H,F>@(@ F@HDJ*>4R,FH&"

4 D,T4:4, RH@ D"$@HJ ;I7' F:,*J,H BD@*@:04H\.

=" F@&,V">44 & A"*J,, 3H":4b, & 1986(@*J ;I7' JH&,D*4:" & 8"R,FH&, @R,D,*>@(@ BD@,8H"
AD@(D"<<J F@:>,R>@-2,<>ZN 4FF:,*@&">46 *:b 42JR,>4b &@2*,6FH&4b F@:>,R>ZN J:\HD"L4@:,H@&ZN
4 B:"2<,>>ZN 42:JR,>46 >" "H<@FL,DJ 4 <"(>4H>@, B@:, 1,<:4. ="R4>"b F BD@,8H" AKEBONO &

1989(@*J, 2" B,D4@* F 1989 B@ 1996(@*Z $Z: JH&,D0*,> 4:4 2"B:">4D@&"> 2"BJF8 20 8@F<4R,F84N
"BB"D"H@&. 3E!E BD4>4<",H JR"FH4, & BD@(D"<<"N AKEBONO (EXOS-D), "',@H^6:" 4 YOHKOH
(SOLAR-A).

aB@>4b JR"FH&J,H & F,FF4bN 7@<4H,H" ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 4FB@:\2@&">4`

8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN, " H"80, ,(@ _D4*4R,F8@(@ 4 ="JR>@-H,N>4R,F8@(@
B@*8@<4H,H@&. aB@>4b BD4>4<",H H"80, JR"FH4, & <,D@BD4bH4bN ]E7!G?.

3?C)!=3a3?C)!=3a

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

M"T,<4HF8@, 7@D@:,&FH&@ 3@D*">44 >"<,D,>@ & D"<8"N B@*(@H@&84 B:">" 37!?

(;,0*J>"D@*>"b @D(">42"P4b (D"0*">F8@6 "&4"P44) & @$:"FH4 F&b24, >"&4("P44 4

>"$:`*,>4b/JBD"&:,>4b &@2*JT>Z< *&40,>4,< (E==/I%)) *:b D,(4@>" #:40>,(@ %@FH@8" BD4FHJB4H\
8 ^8FB,D4<,>H":\>@<J 4FB@:\2@&">4` ':@$":\>@6 F4FH,<Z @BD,*,:,>4b <,FH@B@:@0,>4b ('AE)
FBJH>48@&@(@ $"24D@&">4b. I:JRT,>>"b F4FH,<" E==/I%) B@2&@:4H 4FB@:\2@&"H\ $@:,, BDb<Z,
<"DTDJHZ &@2*JT>@(@ *&40,>4b, @$,FB,R4H ^8@>@<4` (@D`R,(@ 4 F@8D"H4H *DJ(4, D"FN@*Z, F&b2">>Z,
F ^8FB:J"H"P4,6 F"<@:,H@&.

A@*D@$>Z, F&,*,>4b @$ ^H@< B:">, $Z:4 BD,*FH"&:,>Z >" E@&,V">44 B@ &@BD@F"< &@2*JT>@6

>"&4("P44 *:b D,(4@>" #:40>,(@ %@FH@8", F@FH@b&T,<Fb 7-17 b>&"Db 1996(@*" & 7"4D,.

93%!=93%!=

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

!!. %&,*,>4,%&,*,>4,

94&"> BD4FHJB4: 8 8@F<4R,F8@6 *,bH,:\>@FH4 & 60-, (@*Z, 8@(*" & FHD">, $Z:" F@2*">" >"2,<>"b
FH">P4b FBJH>48@&@6 H,:,L@>>@6 F&b24. 7"8 @H<,R":@F\ & >"T,< BD,*Z*JV,< *@8:"*, 7@<4H,HJ
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?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN,
8@F<4R,F8"b *,bH,:\>@FH\ 94&">" >"BD"&:,>" >" 4FB@:\2@&">4, &@2<@0>@FH,6 FBJH>48@&ZN

H,N>@:@(46 & @$:"FH4 F&b24, H,:,&,V">4b 4 <,H,@D@:@(44.

% 8"0*@6 42 ^H4N @$:"FH,6 2" (@* BD@42@T:4 2"<,H>Z, 42<,>,>4b & 4>LD"FHDJ8HJD,, @F@$,>>@
& F,8H@D, FBJH>48@&@6 8@F<4R,F8@6 F&b24. 7D@<, H@(@, $@:,, T4D@8@ FH":4 4FB@:\2@&"H\Fb FBJH>484
*:b F&b24 F &>,T>4< <4D@< R,D,2 "3>H,D>,H".

% 94&">, 4FF:,*@&">4b 8@F<4R,F8@(@ BD@FHD">FH&" >, BD@&@*4:4F\ *@ 1995(@*", 8@(*"
="P4@>":\>Z< F@&,H@< B@ >"JR>Z< 4FF:,*@&">4b< (=E=3) $Z: F@2*"> ="P4@>":\>Z6 P,>HD

*4FH">P4@>>@(@ 2@>*4D@&">4b. E ^H@(@ &D,<,>4 O,>HD 4(D",H &"0>J` D@:\ & D"2D"$@H8, BD@(D"<<,
BD,*JF<"HD4&"`V4N 4FB@:\2@&">4, H,N>@:@(46 *4FH">P4@>>@(@ 2@>*4D@&">4b.

="FH@bV46 *@8:"* @ 8@F<4R,F8@6 *,bH,:\>@FH4 94&">" B@*(@H@&:,> ="P4@>":\>Z< F@&,H@< B@

>"JR>Z< 4FF:,*@&">4b<. ?> B@*D"2*,:b,HFb >" *&, R"FH4:

· FBJH>48@&"b F&b2\, &,V">4, 4 <,H,@D@:@(4b
· ="P4@>":\>Z6 P,>HD *4FH">P4@>>@(@ 2@>*4D@&">4b

%%. 7@F<4R,F8"b7@F<4R,F8"b *,bH,:\>@FH\*,bH,:\>@FH\ BD4<,>4H,:\>@BD4<,>4H,:\>@ 88 ^8@>@<48,^8@>@<48, 94&">"94&">"

1. EBJH>48@&"bEBJH>48@&"b F&b2\F&b2\

% >"FH@bV,, &D,<b ;4>4FH,DFH&@ B@RH 4 8@<<J>48"P46 D"FB@:"(",H BbH\` >"2,<>Z<4

FH">P4b<4 FBJH>48@&@6 F&b24, D"FB@:@0,>>Z<4 & *&JN <,FH"N - !D$">44 4 /JD-^:\-#"::J.
;4>4FH,DFH&@< BD,*JF<@HD,> B,D,N@* F ">":@(@&@6 F4FH,<Z >" P4LD@&J`. ="2,<>Z, FH">P44

4FB@:\2J`HFb *:b @$,FB,R,>4b H,:,L@>>@6 F&b24 4 H,:,&,V">4b.

"") !D$">4b!D$">4b

% !D$">44 F&b2\ F 3=G+9E!G @FJV,FH&:b,HFb R,D,2 *&, >"2,<>Z, FH">P44, 4FB@:\2J`V4,
P4LD@&J` F4FH,<J F&b24. ]H4 FH">P44 F@2*">Z 8@<B">4b<4 "!:8"H,:" 4 "G,:FB,6F". 7"0*"b FH">P4b
@$,FB,R4&",H F&b2\ B@ 10 8">":"<4 (1 4 2 ;$4H/F).

b) /JD/JD-^:\^:\-#"::J#"::J

% /JD-^:\-#"::J >"N@*bHFb HD4 >"2,<>Z, FH">P44. ?*>" 42 >4N 4FB@:\2J,HFb *:b BDb<@(@

H,:,&,V">4b. ?FH":\>Z, *&, FH">P44 F&b2">Z F 3=G+9E!G 4 4FB@:\2J`HFb *:b @$,FB,R,>4b

H,:,L@>>@6 F&b24. ?*>" D"$@H",H & D,04<, ">":@(@&@6 F&b24, " &H@D"b - P4LD@&@6. % $:40"6T,,
&D,<b BD,*JF<@HD,> B,D,N@* F ">":@(@&@6 F4FH,<Z F&b24 >" P4LD@&J`. ="2,<>"b FH">P4b P4LD@&@6
F&b24 <@0,H B@**,D04&"H\ F&b2\ F@ FBJH>48@< B@ &@F\<4 8">":"< (1 ;$4H/F 4 2 ;$4H/F). ="2,<>"b
FH">P4b, 4FB@:\2J,<"b *:b H,:,&,V">4b, F&b2">" F@ FBJH>48@< !C!#E!G ">":@(@&@6 F4FH,<@6 F&b24.

2. G,:,&,V">4,G,:,&,V">4,

7"8 J0, JB@<4>":@F\ &ZT,,;4>4FH,DFH&@ B@RH 4 8@<<J>48"P46 D"FB@:"(",H >"2,<>@6 FH">P4,6,
BD,*>"2>"R,>>@6 *:b H,:,&,V">4b. % 94&">, 4<,`HFb *&, H,:,&424@>>Z, FH">P44, HD">F:4DJ`V4,
F&@4 BD@(D"<<Z >" *DJ(4, FHD">Z R,D,2 FBJH>484 !C!#E!G 4 A!=!;E!G.

% F8@D@< &D,<,>4 & FHD">, $J*,H BD4>bH@ >@&@, 2"8@>@*"H,:\FH&@ B@ D,(J:4D@&">4` *,bH,:\>@FH4

H,:,&424@>>ZN FH">P46, &,V"`V4N 2" BD,*,:Z 94&">".

3. ;,H,@D@:@(4R,F8"b;,H,@D@:@(4R,F8"b 4>L@D<"P4b4>L@D<"P4b

94&">F8@, JBD"&:,>4, 8:4<"H@:@(44 D"FB@:"(",H >"2,<>@6 FH">P4,6 *:b F$@D" ">":@(@&ZN

42@$D"0,>46 (L@D<"H Wefax), B@:JR",<ZN F ((,@FH"P4@>"D>ZN) <,H,@D@:@(4R,F84N FBJH>48@&. %
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1997(@*J IBD"&:,>4, B@:JR4H >@&J` >"2,<>J` FH">P4`, B@2&@:b`VJ` @FJV,FH&:bH\ &ZF@8@H@R>J`
2"B4F\ P4LD@&ZN 42@$D"0,>46. IBD"&:,>4, 8:4<"H@:@(44 "8H4&>@ F@HDJ*>4R",H F =O=3 94&">" &
BD,*@FH"&:,>44 HD,$J,<ZN <,H,@D@:@(4R,F84N *">>ZN.

4. 3>H,D>,H3>H,D>,H

% ^H@< (@*J B@*8:`R,>4, 8 3>H,D>,H @$,FB,R4&",HFb T,FH\` R"FH>Z<4 BD,*BD4bH4b<4, 8"0*@,
42 8@H@DZN 4FB@:\2J,H F&@` F@$FH&,>>J` FH">P4` *:b F&b24 F@ FBJH>48"<4. % >"FH@bV,, &D,<b &
94&">, >"FR4HZ&",HFb @8@:@ 5 000B@*B4FR48@&. ="4$@:\T,, R4F:@ B@*B4FR48@& BD4N@*4HFb >"

#,6DJH.

94&">F846 =O=3 b&:b,HFb @*>4< 42 @F>@&>ZN R:,>@& - @F>@&"H,:,6 94&">F8@6 >"JR>@-
4FF:,*@&"H,:\F8@6 F,H4 (9=3E), @$,FB,R4&"`V,6 8@<B\`H,D>J` F&b2\ & @$V,>"P4@>":\>@<<"FTH"$,
F@ &F,<4 &ZFT4<4 JR,$>Z<4 2"&,*,>4b<4, 4FF:,*@&"H,:\F84<4 4 >,8@<<,DR,F84<4 >"JR>@-
4FF:,*@&"H,:\F84<4 JRD,0*,>4b<4.

=O=3 >"<,D,> & $:40"6T,, &D,<b @$,FB,R4H\ B@:>Z6 *@FHJB 8 3>H,D>,H *:b &F,N F&@4N R:,>@&

& 4>*4&4*J":\>@< B@Db*8,; F ^H@6 P,:\` BD,*JF<@HD,>" 2"8JB8" F,D&,D" SUN NETRA, F B@<@V\`
8@H@D@(@ BD,*B@:"(",HFb @$X,*4>4H\ &F, J>4&,DF4H,HZ 4 4>FH4HJHZ. % D,2J:\H"H, $J*,H @$,FB,R,>"
&ZF@8@F8@D@FH>"b T4D@8@R"FH@H>"b F&b2\ F &>,T>4< <4D@< 4 F@ 2>"R4H,:\>Z< R4F:@< 8:4,>H@& >"

<,FH"N. % >"FH@bV,, &D,<b &,*JHFb B,D,(@&@DZ, 8"F"`V4,Fb H"8@(@ @$X,*4>,>4b, & F&b24 F R,<
D"FF<"HD4&",HFb P,:Z6 Db* &@2<@0>ZN &"D4">H@&.

C. ="P4@>":\>Z6="P4@>":\>Z6 P,>HDP,>HD *4FH">P4@>>@(@*4FH">P4@>>@(@ 2@>*4D@&">4b2@>*4D@&">4b

1. ?$@F>@&">4,?$@F>@&">4,

E@2*">4, & 94&">, ="P4@>":\>@(@ P,>HD" *4FH">P4@>>@(@ 2@>*4D@&">4b @HD"0",H JF4:4b ^H@6

FHD">Z, FHD,<bV,6Fb >, @HFH"&"H\ @H @(D@<>ZN >"JR>ZN *@FH40,>46, BD,0*, &F,(@ & @$:"FH4 F$@D"
*">>ZN 4 4FB@:\2@&">4b 4>L@D<"P44. ]H@ D,T,>4, BD4>bH@ & F@@H&,HFH&44 F 2"*"R"<4,
B@FH"&:,>>Z<4 ="P4@>":\>Z< F@&,H@< B@ >"JR>Z< 4FF:,*@&">4b<. E:@0>Z6 N"D"8H,D <,FH>@FH4
94&">" HD,$J,H BD4<,>,>4b H"84N <,H@*@&,8"8 *4FH">P4@>>@, 2@>*4D@&">4,,4 H,N>@:@(46 & F<,0>ZN
@$:"FHbN, H"84N, 8"8 (,@(D"L4R,F84, 4>L@D<"P4@>>Z, F4FH,<Z ('3E).

2. O,:4O,:4

':"&>"b P,:\ O,>HD" 2"8:`R",HFb & BD4<,>,>44 >@&ZN H,N>@:@(46 & D"<8"N BD@,8H@& & @$:"FH4

D"2&4H4b, 8@H@DZ, B:">4DJ`HFb 4:4 @FJV,FH&:b`HFb & 94&">,, 8"8 >" FH"*44 B:">4D@&">4b, H"8 4 >"
BD@Hb0,>44 &F,(@ ^H"B" @FJV,FH&:,>4b. O,>HD @8"2Z&",H (@FJ*"DFH&,>>Z< 4 R"FH>Z< @D(">42"P4b<
B@<@V\ & B:">4D@&">44 BD4<,>,>4b 4 BD4<,>,>44 >" BD"8H48, *4FH">P4@>>@(@ 2@>*4D@&">4b & 4N

*,bH,:\>@FH4, J*,:bb @F@$@, &>4<">4, ^8@:@(4R,F84< "FB,8H"<. ':"&>"b 2"*"R" O,>HD" 2"8:`R",HFb
& @$,FB,R,>44 F&@,&D,<,>>@(@ B@B@:>,>4b >,@$N@*4<ZN $"2 *">>ZN H@R>@6 4>L@D<"P4,6 @ 2,<,:\>ZN

4 <@DF84N D,FJDF"N &F,6 >"P4@>":\>@6 H,DD4H@D44, 8@H@D"b F@@H&,HFH&@&":" $Z D"2:4R>Z< 2"*"R"<
& @$:"FH4 D"2&4H4b. QD,2&ZR"6>@ &"0>@, 2>"R,>4, 4<,,H &2"4<@*,6FH&4, F D"2:4R>Z<4

>"P4@>":\>Z<4, D,(4@>":\>Z<4 4 <,0*J>"D@*>Z<4 JRD,0*,>4b<4, 2">4<"`V4<4Fb &@BD@F"<4
*4FH">P4@>>@(@ 2@>*4D@&">4b. ]H@ b&:b,HFb ("D">H4,6 B@FH@b>>@(@ F@$:`*,>4b O,>HD@< FH">*"DH@&
8"R,FH&". ]H@ @$,FB,R4H H"80, >,BD,DZ&>@FH\ BD@P,FF" B@*(@H@&84 8"*D@& 4 >"D"V4&">4b

B@H,>P4":". G"84< @$D"2@<, >":4R4, J O,>HD" 8&":4L4P4D@&">>ZN FB,P4":4FH@& 4 FB,P4":\>@(@
@BZH" B@2&@:4H :4P"<, @H&,HFH&,>>Z< 2" BD4>bH4, D,T,>46, B@:JR"H\ >"*:,0"V4, D,8@<,>*"P44
@H>@F4H,:\>@ <,D 4 B@:4H484, 8"F"`V4NFb *4FH">P4@>>@(@ 2@>*4D@&">4b 4 4FB@:\2@&">4b

8@F<4R,F8@(@ BD@FHD">FH&".

3. KJ>8P44KJ>8P44

=" O,>HD &@2:@0,>Z HD4 @F>@&>Z, LJ>8P44:
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· 4FB@:\2@&">4, &F,(@ $@("HFH&" *">>ZN, B@:JR",<ZN F B:"HL@D< *:b *4FH">P4@>>@(@

2@>*4D@&">4b, B@F:, F@@H&,HFH&J`V,(@ BD,@$D"2@&">4b, 8@DD,8H4D@&84 4 @$D"$@H84;

· B@*(@H@&8" >" D,(J:bD>@6 @F>@&, >,@$N@*4<@6 *@8J<,>H"P44 (,@(D"L4R,F8@(@ 4 >"JR>@(@

N"D"8H,D", @H&,R"`V,6 2"*"R"< >"*:,0"V,6 *4D,8H4&>@6 *,bH,:\>@FH4 & P,:bN D"2&4H4b;

· >"2,<>Z6 8@>HD@:\ *">>ZN 4 4FBZH">4, <"H,D4":@& & P,:bN @$,FB,R,>4b H@R>@FH4 4

8"R,FH&".

4. ?D(">42"P4b?D(">42"P4b

O,>HD &N@*4H & F@FH"& 4>0,>,D>@-H,N>4R,F8@(@ @H*,:" ="P4@>":\>@(@ F@&,H" B@ >"JR>Z<
4FF:,*@&">4b<. % O,>HD, 2">bHZ FB,P4":4FHZ *&JN 8"H,(@D46: @HD"F:,&Z, FB,P4":4FHZ, H.,.
FB,P4":4FHZ & @$:"FH4 (,@:@(44, BD4D@*>ZN D,FJDF@&, F,:\F8@(@ N@2b6FH&", (4*D@FL,DZ 4 H.*., 4
F4FH,<>Z, FB,P4":4FHZ, H.,. FB,P4":4FHZ & @$:"FH4 &ZR4F:4H,:\>@6 H,N>484,@$D"$@H84 42@$D"0,>46
4 '3E.

5. EHD"H,(4bEHD"H,(4b 44 B@:4H48"B@:4H48"

EHD"H,(4b *,bH,:\>@FH4 O,>HD" FHD@4HFb >" @F>@&, FHD"H,(44 *,bH,:\>@FH4 =E=3, 8@H@D"b
>"BD"&:,>" >" F@*,6FH&4, D"2&4H4` 94&">" >" @F>@&, BD4<,>,>4b >"J84 4 H,N>484. ]H" FHD"H,(4b
BD,*JF<"HD4&",H BD4>bH4, H"84N <,D, 8"8 F@2*">4, >"JR>@-4FF:,*@&"H,:\F84N P,>HD@&, D"FT4D,>4,
>"JR>@(@ 8@<B@>,>H" BD@,8H@& & @$:"FH4 D"2&4H4b 4 >"D"V4&">4, B@H,>P4":".

6. AD@,8HZAD@,8HZ

M@Hb O,>HD &F, ,V, >"N@*4HFb >" @D(">42"P4@>>@< ^H"B,, @> J0, &ZT,: >" BJH\ 42&:,R,>4b 42
>"JR>@6 *,bH,:\>@FH4 8@>8D,H>ZN D,2J:\H"H@& 4 ^8@>@<4R,F8@6 &Z(@*Z, BD4>4<"b JR"FH4, &

@FJV,FH&:,>44 >,8@H@DZN BD@,8H@& 4 B:">4DJb & H@ 0, &D,<b *DJ(4, BD@,8HZ. =":"0,>@

F@HDJ*>4R,FH&@ F >,F8@:\84<4 <4>4FH,DFH&"<4, " H"80, D,(4@>":\>Z<4 4 <,0*J>"D@*>Z<4

JRD,0*,>4b<4. % D"<8"N ^H4N BD@,8H@& 2"HD"(4&"`HFb H"84, H,<Z, 8"8 &@*>Z, D,FJDFZ, F,:\F8@,
N@2b6FH&@, 0,:,2>"b DJ*", ^8@:@(4R,F84, BD@$:,<Z 4 <,FH" BD@&,*,>4b "DN,@:@(4R,F84N D"F8@B@8.
O,>HD >"<,D,> 4 *":,, D"FT4DbH\ 8DJ( F&@4N B"DH>,D@&.

D. 1"8:`R,>4,1"8:`R,>4,

="FH@bV46 *@8:"* F&4*,H,:\FH&J,H @ H@<, RH@ 94&"> *@FH"H@R>@ $ZFHDZ<4 H,<B"<4 D"2&4&",H
@HD"F:4, F&b2">>Z, F 4FB@:\2@&">4,< FBJH>48@&.

C"2&4H4, 8@F<4R,F8@6 H,N>484 4 ,, BD4<,>,>4, &>@F4H FJV,FH&,>>Z6 &8:"* & D"2&4H4, 8:`R,&ZN

@HD"F:,6 >"P4@>":\>@6 ^8@>@<484 94&">".

A!AI!A!AI!-=?%!a=?%!a '%3=+a'%3=+a

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

AD"&4H,:\FH&@ A"BJ"-=@&@6 '&4>,4 F@@$V",H @ H@<, RH@ @>@ >, @FJV,FH&:b,H >48"84N BD@(D"<<
4:4 *,bH,:\>@FH4, F&b2">>ZN F 4FB@:\2@&">4,< 8@F<4R,F8@(@ BD@FHD">FH&".
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S%+O3aS%+O3a

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

!!. ="P4@>":\>"b="P4@>":\>"b @D(">42"P4b@D(">42"P4b 8@F<4R,F8@68@F<4R,F8@6 *,bH,:\>@FH4*,bH,:\>@FH4

1. S&,*F846S&,*F846 >"P4@>":\>Z6>"P4@>":\>Z6 8@F<4R,F8468@F<4R,F846 F@&,HF@&,H (S=7ES=7E)

S&,*F846 >"P4@>":\>Z6 8@F<4R,F846 F@&,H, F@2*">>Z6 & 1972(@*J BD4 ;4>4FH,DFH&,

BD@<ZT:,>>@FH4 4 H@D(@&:4, b&:b,HFb P,>HD":\>Z< BD"&4H,:\FH&,>>Z< JRD,0*,>4,< S&,P44,
@H&,R"`V4< 2" >"P4@>":\>Z, 4 <,0*J>"D@*>Z, BD@(D"<<Z 8@F<4R,F8@6 *,bH,:\>@FH4 4

*4FH">P4@>>@(@ 2@>*4D@&">4b. ED,*FH&" >" @FJV,FH&:,>4, BD@(D"<< 4 4FF:,*@&">46 E@&,H B@:JR",H
@H ;4>4FH,DFH&" BD@F&,V,>4b 4 >"J84.

% 2"*"RJ E@&,H" &N@*bH:

• @D(">42"P4b =3?7C 4 *DJ(4N <,D@BD4bH46, F&b2">>ZN F@ S&,*F8@6 BD@(D"<<@6

8@F<4R,F8@6 *,bH,:\>@FH4 4 *4FH">P4@>>@(@ 2@>*4D@&">4b;

• 8@@D*4>"P4b @FJV,FH&:b,<@6 & S&,P44 *,bH,:\>@FH4 & @$:"FH4 8@F<4R,F8@6 H,N>484 4

4FF:,*@&">46, " H"80, *4FH">P4@>>@(@ 2@>*4D@&">4b;

• D"FBD,*,:,>4, BD"&4H,:\FH&,>>ZN "FF4(>@&">46 >" 8@F<4R,F8J` *,bH,:\>@FH\ & S&,P44;

• &Z*"R" D"2D,T,>46 >" 8@F<4R,F8J` *,bH,:\>@FH\ 4 8@>HD@:\ 2" ,, @FJV,FH&:,>4,< &

F@@H&,HFH&44 F 8@F<4R,F84< BD"&@<;

• B@**,D0">4, 8@>H"8H@& F <,0*J>"D@*>Z<4 @D(">42"P4b<4 4 JRD,0*,>4b<4,
2">4<"`V4<4Fb &@BD@F"<4 8@F<4R,F8@6 *,bH,:\>@FH4 4 *4FH">P4@>>@(@ 2@>*4D@&">4b.

E@&,H, D"FB@:@0,>>Z6 & EH@8(@:\<,, 4<,,H HD4 8@>FJ:\H"H4&>ZN 8@<4H,H": F@@H&,HFH&,>>@, B@
BD@<ZT:,>>@6 B@:4H48,,B@ >"J8, (&8:`R"b<48D@(D"&4H@:@(4`) 4 B@ *4FH">P4@>>@<J 2@>*4D@&">4`.

AD"8H4R,F84< @FJV,FH&:,>4,< >"P4@>":\>ZN BD@(D"<< & @$:"FH4 8@F<4R,F8@6 *,bH,:\>@FH4 4

*4FH">P4@>>@(@ 2@>*4D@&">4b 2">4<",HFb (:"&>Z< @$D"2@< (@FJ*"DFH&,>>"b S&,*F8"b 8@F<4R,F8"b

8@DB@D"P4b (S77), F 8@H@D@6 E@&,H 2"8:`R",H ,0,(@*>Z, 8@>HD"8HZ.

2. S&,*F8"bS&,*F8"b 8@F<4R,F8"b8@F<4R,F8"b 8@DB@D"P4b8@DB@D"P4b (S77S77)

A@<4<@ &ZB@:>,>4b 2"*">46 E@&,H" S&,*F8"b 8@F<4R,F8"b 8@DB@D"P4b & >"FH@bV,, &D,<b

2">bH" "8H4&>@6 *,bH,:\>@FH\` & Db*, @$:"FH,6, F&b2">>ZN F 8@F<4R,F8@6 H,N>48@6 4 *4FH">P4@>>Z<
2@>*4D@&">4,<. 7@DB@D"P4b F@FH@4H 42 BbH4 @H*,:@&, >" 8@H@DZ, &@2:@0,>Z F:,*J`V4, @F>@&>Z,
LJ>8P44:

• ?H*,: "]FD,6>*0": 2"BJF8 2@>*4DJ`V4N D"8,H 4 T"D@&-2@>*@&, >"JR>@, @$,FB,R,>4,
FBJH>48@&ZN BD@(D"<<;

• ?H*,: >"$:`*,>4b 1,<:4: F:J0$Z FBJH>48@&@(@ F:,0,>4b, H,:,<,HD44 4 JBD"&:,>4b, F$@D
*">>ZN, "DN4&42"P4b 4 @$D"$@H8" *">>ZN FBJH>48@& >"$:`*,>4b 1,<:4, B@*(@H@&8" 4
8@<<,DP4":42"P4b FBJH>48@&ZN *">>ZN 4 JF@&,DT,>FH&@&">>ZN BD@*J8H@&;

• ?H*,: >"JR>ZN F4FH,<: B:">4D@&">4, 4 DJ8@&@*FH&@ @FJV,FH&:,>4,< BD@,8H@&

8@F<4R,F84N >"JR>@-4FF:,*@&"H,:\F84N FBJH>48@&, D"2D"$@H8" B@:,2>@6 >"(DJ284 *:b
2@>*4DJ`V4N D"8,H 4 T"D@&-2@>*@&, BD,*@FH"&:,>4, JF:J(, F&b2">>ZN F JF:@&4b<4
<48D@(D"&4H"P44 4 FBJH>48@&ZN >"&4("P4@>>ZN F4FH,<;
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• ?H*,: H,:,8@<<J>48"P46: F:J0$Z H,:,&424@>>@(@ &,V">4b, *,:@&@(@ H,:,&4*,>4b 4
B,D,*"R" *">>ZN, F$@D 4 B,D,*"R" >@&@FH,6;

• ?H*,: *4FH">P4@>>@(@ 2@>*4D@&">4b 4 H,N>@:@(46: @8"2">4, F@*,6FH&4b S=7E 4 *DJ(4<
>"P4@>":\>Z< 4 <,0*J>"D@*>Z< BD"&4H,:\FH&,>>Z< JRD,0*,>4b<, D"2D"$@H8" F4FH,< 4
<,H@*@& & @$:"FH4 >"$:`*,>4b 1,<:4, D"2D"$@H8" 4 F$ZH $@DH@&ZN F4FH,< *:b <@DF8@(@
>"$:`*,>4b 4 ^8@:@(4R,F8@(@ <@>4H@D4>(".

?$X,8HZ S&,*F8@6 8@F<4R,F8@6 8@DB@D"P44 D"FB@:@0,>Z & HD,N <,FH"N: *&" & 74DJ>,

("]FD,6>*0" 4 "E"H,::4H$4:\*") 4 @*4> & EH@8(@:\<, (TH"$-8&"DH4D").

B. AD@(D"<<ZAD@(D"<<Z BD4<,>,>4bBD4<,>,>4b 8@F<4R,F8@68@F<4R,F8@6 H,N>484H,N>484

1. 3FF:,*@&">4b3FF:,*@&">4b D,FJDF@&D,FJDF@& 1,<:41,<:4 44 @8DJ0"`V,6@8DJ0"`V,6 FD,*ZFD,*Z FF B@<@V\`B@<@V\`

*4FH">P4@>>@(@*4FH">P4@>>@(@ 2@>*4D@&">4b2@>*4D@&">4b

S&,P4b >, BD,8D"V",H JF4:4b B@ D"2&4H4` 4 D"FT4D,>4` *,bH,:\>@FH4 & @$:"FH4

*4FH">P4@>>@(@ 2@>*4D@&">4b. #:"(@*"Db F@$FH&,>>Z< D"2D"$@H8"<, 2"8JB8"< 4 <,0*J>"D@*>@<J
F@HDJ*>4R,FH&J B@:JR,>@ >@&@, F@&D,<,>>@, @$@DJ*@&">4,. ?FJV,FH&:,>@ >,F8@:\8@ 8DJB>ZN

F@&<,FH>ZN B@:,&ZN ^8FB,D4<,>H@&, BD42&">>ZN @P,>4H\ &@2<@0>@FH4 BD4<,>,>4b ^H@6 H,N>@:@(44
& D"2:4R>ZN P,:bN 4, BD,0*, &F,(@, @2>"8@<4H\ B@H,>P4":\>ZN B@:\2@&"H,:,6 F 4<,`V,6Fb

H,N>@:@(4,6 >" D">>,< ^H"B,.

O,>HD "]FD,6>*0", 8@H@DZ6 F 1978 (@*" @FJV,FH&:b,H BD4,< 4 @$D"$@H8J *">>ZN FBJH>48@&
"9^>*F"H" *:b +7!, BD4>4<",H H"80, *">>Z, F@ FBJH>48@& EA?G F F@(:"F4b 8@<B">44 "EA?G3<"0",
KD">P4b. 7D@<, H@(@, @FJV,FH&:b,HFb D,(J:bD>Z6 BD4,< *">>ZN F >"N@*bV4NFb >" B@:bD>@6 @D$4H,
FBJH>48@& JERS-14 EXOS-D (aB@>4b) 4 F@ FBJH>48" "C,FJDF" (C@FF46F8"b K,*,D"P4b).

E +7! 2"8:`R,>@ F@(:"T,>4, @ BD4,<, 4 @$D"$@H8, *">>ZN F@ FBJH>48@& ERS-14 ERS-2.E ^H@6
P,:\` & E":\<4bD&4 (& D"6@>, "]FD,6>*0") F@2*"> FB,P4":\>Z6 P,>HD +7!.

% F@HDJ*>4R,FH&, F LD">PJ2F8@6 8@<B">4,6 "EA?G 3<"0" D"FB@:@0,>>Z6 & 74DJ>,

"E"H,::4H$4:\*" S77 @FJV,FH&:b,H @$D"$@H8J 4 D"FBD@FHD">,>4, *">>ZN, B@:JR,>>ZN F@ FBJH>48"
F,D44 EA?G. "E"H,::4H$4:\*" S77 FB,P4":424DJ,HFb >" BD,*@FH"&:,>44 (,@<,HD4R,F84

F8@DD,8H4D@&">>ZN 4 BD@">":424D@&">>ZN *">>ZN "9^>*F"H" 4 EA?G *:b F$ZH" >" <4D@&@< DZ>8,.

S&,P4b F@HDJ*>4R",H F KD">P4,6 & @FJV,FH&:,>44 FBJH>48@&@6 BD@(D"<<Z *4FH">P4@>>@(@

2@>*4D@&">4b EA?G, " P,>HD & 74DJ>, b&:b,HFb @*>@6 42 *&JN @F>@&>ZN FH">P46 & F,H4 EA?G.

S&,P4b JR"FH&J,H & BD@(D"<<, +7! B@ BD4,<J, B,D&4R>@6 @$D"$@H8,, "DN4&42"P44 4

D"FBD@FHD">,>4` 42@$D"0,>46, B@:JR",<ZN F@ FBJH>48@& *4FH">P4@>>@(@ 2@>*4D@&">4b (F,H\
"]DH>,H"). S&,*F8"b >"2,<>"b FH">P4b & "]FD,6>*0", 74DJ>", b&:b,HFb R"FH\` ^H@6 F4FH,<Z 4

2">4<",HFb D,(J:bD>Z< F$@D@< *">>ZN, B@FHJB"`V4N F@ FBJH>48" "9^>*F"H".

S&,P4b BD4>4<",H H"80, JR"FH4, & H"84N BD@(D"<<"N *4FH">P4@>>@(@ 2@>*4D@&">4b +7!, 8"8
BD@(D"<<" D"2D"$@H84 FBJH>48@&@(@ *4FH">P4@>>@(@ 2@>*4D@&">4b ("]>&4F"H-1"/"A@:bD>"b
B:"HL@D<"") 4 B@*(@H@&4H,:\>"b BD@(D"<<" >"$:`*,>4b 1,<:4 (AA=1).

% F@HDJ*>4R,FH&, F@ S&,*F84< >"P4@>":\>Z< "(,>HFH&@< B@ @ND">, @8DJ0"`V,6 FD,*Z 4

<,FH>Z<4 @D(">"<4 &:"FH4 S&,*F8"b 8@F<4R,F8"b 8@DB@D"P4b & >"FH@bV,, &D,<b F@2*",H & 74DJ>,

O,>HD ^8@:@(4R,F84N FBJH>48@&ZN *">>ZN (O]E)). ?F>@&>@6 2"*"R,6 O,>HD" $J*,H F@2*">4, $"2

^8@:@(4R,F84N *">>ZN 4 JBD"&:,>4, 4<4. 7D@<, H@(@, @> $J*,H D"2D"$"HZ&"H\ >@&Z, $"2Z *">>ZN 4
BD@&@*4H\ <,D@BD4bH4b B@ >"$:`*,>4` 2" @8DJ0"`V,6 FD,*@6.
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2. ;,H,@D@:@(4b;,H,@D@:@(4b

E B@<@V\` FH">P46 B,D,*"R4 42@$D"0,>46 F &ZF@84< D"2D,T,>4,< (MCGA) 4 FH">P46

"&H@<"H4R,F8@6 B,D,*"R4 42@$D"0,>46 (AAT) S&,*F8"b F:J0$" B@(@*Z @FJV,FH&:b,H D,(J:bD>Z6

BD4,< F>4<8@& @$:"R>@(@ B@8D@&" 4 *DJ(4N <,H,@D@:@(4R,F84N *">>ZN F <,H,@D@:@(4R,F84N FBJH>48@&

+7!, E@,*4>,>>ZN SH"H@& !<,D484 4 C@FF46F8@6 K,*,D"P44, 8@H@DZ, 4FB@:\2J`HFb *:b

BD@(>@24D@&">4b B@(@*Z.

=" FH"*44 BD"8H4R,F8@6 D,":42"P44 >"N@*4HFb BD@,8H F@2*">4b F:J0$Z 8D"H8@FD@R>ZN

BD@(>@2@& B@(@*Z 4 D,(4@>":\>@6 <,H,@D@:@(44, 8@H@D"b $J*,H 4FB@:\2@&"H\ >@&,6TJ` 8@F<4R,F8J`
H,N>48J 4 FD,*FH&" *4FH">P4@>>@(@ 2@>*4D@&">4b, &8:`R"b <,H,@D@:@(4R,F84, C9E, "8JFH4R,F84, C9E
(E?)!C), FD,*FH&" <48D@&@:>@&@6 D"*4@<,HD44 4 <,H,@D@:@(4R,F84, FBJH>484.

AD@*@:0",HFb D"2D"$@H8" BD@,8H" B@ @B,D"H4&>@<J 4FB@:\2@&">4` JF@&,DT,>FH&@&">>@(@

P4LD@&@(@ ">":42" 42@$D"0,>46, B@FHJB"`V4N F <,H,@D@:@(4R,F84N FBJH>48@& >" B@:bD>@6 @D$4H,.
A@*(@H@&:,> 8 ^8FB:J"H"P44 <48D@&@:>@&Z6 D"*4@<,HD *:b @BD,*,:,>4b H,<B,D"HJDZ 4 &:"0>@FH4

"H<@FL,DZ.

S&,P4b JR"FH&J,H & @FJV,FH&:,>44 H"84N <,H,@D@:@(4R,F84N BD@(D"<< +7! 4 +%;+GE!G, 8"8
BD@(D"<<Z D"2D"$@H84 (,@FH"P4@>"D>ZN FBJH>48@& ";,H,@F"H" &H@D@(@ B@8@:,>4b (;%A) 4 FBJH>48@&
";,H@B", D"FB@:@0,>>ZN >" B@:bD>@6 @D$4H,.

3. E&b2\E&b2\

S&,P4b JR"FH&J,H & D,":42"P44 H"84N BD@(D"<< +7! & @$:"FH4 F&b24, 8"8 BD@(D"<<" >@&,6T4N
4FF:,*@&">46 & @$:"FH4 F4FH,< H,:,8@<<J>48"P46 (!CG+E), BD@(D"<<" B@:,H" & P,:bN *,<@>FHD"P44
H,N>484 ("!DH,<4F") 4 BD@(D"<<" FBJH>48@&@6 D,HD">F:bP44 *">>ZN (EC)).

=" >"P4@>":\>@< JD@&>, S&,*F8"b 8@F<4R,F8"b 8@DB@D"P4b @FJV,FH&:b,H ^8FB:J"H"P4`

FBJH>48@&@6 F4FH,<Z F&b24 "G,:,-X/E4D4JF", 8@H@D"b BD,*@FH"&:b,H F:,*J`V4, JF:J(4:

") F8@D@FH>"b B,D,*"R" P4LD@&ZN *">>ZN 4 F@@$V,>46 (647$4H/F,8 - 2 M$4H/F,8) >" @F>@&,
4FB@:\2@&">4b >,$@:\T4N >"2,<>ZN FH">P46;

b) >,B@FD,*FH&,>>@, H,:,&,V">4, B@FD,*FH&@< B,D,*"R4 F4(>":" >" >,$@:\T4, $ZH@&Z,

BD4,<>Z, JFHD@6FH&" (*4"<,HD ">H,>>Z 50 F<.).

4. ="&4("P4b="&4("P4b

EBJH>48@&@, >"&4("P4@>>@, @$@DJ*@&">4,T4D@8@ 4FB@:\2J,HFb >"T&,*F84N H@D(@&ZN FJ*"N *:b

BD4,<" F4(>":@& F@ FBJH>48@& H4B" "GD">24H"/"="&FH"D".

S&,P4b (S77) BD4>4<",H "8H4&>@, JR"FH4, & D"2D"$@H8, H,N>@:@(46 ':@$":\>@6 F4FH,<Z
@BD,*,:,>4b <,FH@B@:@0,>4b ('AE) BD4<,>4H,:\>@ 8 &@2*JT>Z<,<@DF84< 4 FJN@BJH>Z< B@*&40>Z<
FD,*FH&"< >" @F>@&, 4FB@:\2@&">4b T&,*F8@6 H,N>@:@(44 (:@$":\>@6 F&b24 4 @BD,*,:,>4b

<,FH@B@:@0,>4b. ]H" H,N>@:@(4b B@2&@:b,H 4FB@:\2@&"H\ @*4> 8">": D"*4@F&b24 *:b @BD,*,:,>4b
<,FH@B@:@0,>4b >,F8@:\84N HZFbR B@*&40>ZN @$X,8H@&.

S&,P4b JR"FH&J,H & D,":42"P44 @*>@(@ 42 ^:,<,>H@& BD@(D"<<Z *,bH,:\>@FH4 +7! (!CG+E-9),
b&:b`V,(@Fb R"FH\` BD@,8H" F@HDJ*>4R,FH&" <,0*J +7!, ?D(">42"P4,6 "+&D@8@>HD@:\" 4

+&D@B,6F8@6 8@<4FF4,6, 8@H@DZ6 BD,F:,*J,H P,:\ D"FT4D,>4b &8:"*" ,&D@B,6F84N FHD"> & F@2*">4,
':@$":\>@6 >"&4("P4@>>@6 FBJH>48@&@6 F4FH,<Z.
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5. 7@F<4R,F84,7@F<4R,F84, HD">FB@DH>Z,HD">FB@DH>Z, F4FH,<ZF4FH,<Z

S&,P4b JR"FH&J,H & @FJV,FH&:,>44 BD@(D"<< +7! & @$:"FH4 D"2D"$@H84 D"8,H->@F4H,:,6 F,D44
"!D4">", & R"FH>@FH4 "!D4">-5", " H"80, & @FJV,FH&:,>44 BD@(D"<<, BD,F:,*J`V4N P,:\

JF@&,DT,>FH&@&">4b ^H@6 D"8,HZ->@F4H,:b.

EE. ="P4@>":\>Z,="P4@>":\>Z, >"JR>Z,>"JR>Z, 8@F<4R,F84,8@F<4R,F84, BD@(D"<<ZBD@(D"<<Z

1. EBJH>484EBJH>484

"") " %484>(%484>("

A,D&Z6 T&,*F846 FBJH>48 $Z: 2"BJV,> F B@:4(@>" 7JDJ & L,&D":, 1986(@*". +(@ B@:,H

2"&,DT4:Fb & <", 1987(@*". ="JR>@6 P,:\` 2"BJF8" FBJH>48" "%484>(" $Z:@ 42JR,>4, 4@>@FL,D>ZN
4 <"(>4H@FL,D>ZN b&:,>46 & &ZF@84N (,@<"(>4H>ZN T4D@H"N >" &ZF@H"N B@Db*8" *&JN D"*4JF@&

1,<:4. ?*>@&D,<,>>@ BD@42&@*4:4F\ 2"<,DZ ^:,8HD4R,F8@(@ 4 <"(>4H>@(@ B@:,6, D"FBD,*,:,>4b
R"FH4P, F@FH"&" B:"2<Z, &@:>, " H"80, BD@42&@*4:"F\ FX,<8" B@:bD>ZN F4b>46 & J:\HD"L4@:,H@&@<
FB,8HD,.

b) " KD,bKD,b"

]H@H &H@D@6 T&,*F846 FBJH>48 H"80, b&:b,HFb >"JR>Z< FBJH>48@<, @F>"V,>>Z< BD4$@D"<4 *:b
4FF:,*@&">4b B@:bD>@(@ F4b>4b 4 *DJ(4N <"(>4H@FL,D>ZN/4@>@FL,D>ZN b&:,>46. 1"BJF8 ^H@(@

>,*@D@(@FH@bV,(@ FBJH>48" $Z: BD@42&,*,> 6 @8Hb$Db 1992(@*" F B@<@V\` 84H"6F8@6 D"8,HZ-
>@F4H,:b "9@>( ;"DR-2", 4 @> BD@*@:0",H LJ>8P4@>4D@&"H\. AD@,8H $Z: @FJV,FH&:,> &

F@HDJ*>4R,FH&, F ',D<">4,6.

%,F FBJH>48" >" ,(@ 8@>,R>@6 @D$4H,, &ZF@H" 8@H@D@6 8@:,$:,HFb & BD,*,:"N @H 600*@ 1 7568<,
F@FH"&:b,H 214 8(. I(@: >"8:@>" @D$4HZ - 63 (D"*JF". ="JR>"b 2"*"R" FBJH>48" "KD,b" 4<,,H <>@(@
@$V,(@ F <4FF4,6 "%484>("". "A@:,H>@6 2"*"R,6" FBJH>48" b&:b,HFb 42JR,>4, 2@>Z B@:bD>ZN F4b>46,
4 >" $@DHJ FBJH>48" D"2<,V,>Z *,H,8H@DZ ^>,D(,H4R,F84N R"FH4P, @$@DJ*@&">4, *:b BD@&,*,>4b
^8FB,D4<,>H@& B@ 42JR,>4` <"(>4H>ZN 4 ^:,8HD4R,F84N &@:>, *"HR484 ^:,8HD4R,F8@(@ B@:b 4
IK-L@D<4D@&"H,:\ 42@$D"0,>4b. 7@>FHDJ8P4b FBJH>48" "KD,b" B@2&@:b,H B@:JR"H\ 2>"R4H,:\>@
$@:\T46 B@ FD"&>,>4` F "%484>(@<" @$X,< *">>ZN.

IBD"&:,>4, B@:,H@< FBJH>48" "KD,b" @FJV,FH&:b,HFb F B@:4(@>" "]FD,6>*0". )">>Z, B@FHJB"`H
>" ^H@H B@:4(@> 4 >" FBJH>48@&J` FH">P4` & 8">"*F8@< (@D@*, AD4>F-!:\$,DH.

FF) " !FHD4*!FHD4*-1"

"!FHD4*-1" b&:b,HFb T&,*F84< <48D@FBJH>48@<, 8@H@DZ6 $Z: 2"BJV,> >" B@:bD>J` @D$4HJ &
b>&"D, 1995(@*" F 8@F<@*D@<" & A:,F,P8,, C@FF46F8"b K,*,D"P4b. ?F>@&>"b >"JR>"b 2"*"R" FBJH>48"
"!FHD4*" 2"8:`R":"F\ & 42JR,>44 B:"2<Z @8@:@2,<>@(@ BD@FHD">FH&", & R"FH>@FH4 b&:,>46, F&b2">>ZN
F >,6HD":\>Z<4 R"FH4P"<4. AD@&,*,>4, 42<,D,>46 F &ZF@8@6 H@R>@FH\` & &,DN>4N F:@bN 4@>@FL,DZ
4 >40>4N F:@bN <"(>4H@FL,DZ B@2&@:b,H B@:JR4H\ $@:,, B@:>@, BD,*FH"&:,>4, @$ @F>@&>ZN

BD@P,FF"N, 4<,`V,, LJ>*"<,>H":\>@, 2>"R,>4, *:b @BD,*,:,>4b L42484 >,6HD":\>ZN R"FH4P.
A@:,2>"b >"(DJ28" $Z:" D"2D"$@H">" S&,*F84< 4>FH4HJH@< 8@F<4R,F8@6 L42484 & 74DJ>,. ="JR>"b
B@:,2>"b >"(DJ28" BD,8D"H4:" LJ>8P4@>4D@&"H\ & <"DH, 1995(@*", @*>"8@ H,N>4R,F84, ^8FB,D4<,>HZ
BD@*@:0":4F\ *@ F,>Hb$Db. EBJH>48 BD,8D"H4: F&@` D"$@HJ 27 F,>Hb$Db 1995(@*". A:">4DJ,HFb

2"BJFH4H\ FBJH>484, 8@H@DZ, BD@*@:0"H D"$@HJ "!FHD4*"" ("!FHD4*-2" 4 "!FHD4*-3").

% >"FH@bV,, &D,<b BD@*@:0",HFb D"2D"$@H8" F:,*J`V,(@ T&,*F8@(@ >"JR>@(@ FBJH>48" "?*4>"
*:b @*>@&D,<,>>@(@ @FJV,FH&:,>4b "FHD@>@<4R,F84N 4 "^D@>@<4R,F84N 4FF:,*@&">46. ="JR>Z6

FBJH>48 " ?*4>?*4>" BD,*>"2>"R,> *:b &,*,>4b FB,8HD@F8@B4R,F84N 4FF:,*@&">46 "FHD@>@<4R,F84N

@$X,8H@& 4 BD@P,FF@& & "H<@FL,D, 1,<:4 & FJ$<4::4<,HD@&@< *4"B"2@>, &@:>. ]H@H BD@,8H
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@FJV,FH&:b,HFb & F@HDJ*>4R,FH&, F 7">"*@6,KD">P4,6 4 K4>:b>*4,6. 1"BJF8 FBJH>48" >" D@FF46F8@6
D"8,H,->@F4H,:, 2"B:">4D@&"> >" >"R":@ 1998(@*" F@ FD@8@< ^8FB:J"H"P44 *&" (@*".

d) 3#3E!3#3E!/3;A!7G3;A!7G

% >"FH@bV,, &D,<b & F@HDJ*>4R,FH&, F >,<,P84< 3>FH4HJH@< "^D@>@<44 4<. ;"8F" A:">8"
42JR",HFb BD@,8H 4FF:,*@&">4b JF8@D,>4b 4 HJD$J:,>H>@FH4 <"(>4H@FL,D>ZN R"FH4P. AD@,8H

BD,*JF<"HD4&",H 4FB@:\2@&">4, *&JN FBJH>48@& (8"0*Z6 &,F@< 300 8(), >" 8@H@DZ, &@2:"(",HFb 2"*"R"
&ZB@:>,>4b F8@@D*4>4D@&">>ZN 42<,D,>46 & <"(>4H@FL,D, 1,<:4 F F4:\>@ &ZHb>JH@6 ^::4BH4R,F8@6

@D$4HZ. % >"FH@bV,, &D,<b BD,*JF<@HD,>@ @FJV,FH&4H\ 2"BJF8 ^H4N FBJH>48@& & B,D&@6 B@:@&4>,
F:,*J`V,(@ *,FbH4:,H4b.

,,) " M">>,FM">>,F"

"M">>,F" b&:b,HFb ,V, @*>4< T&,*F84< FBJH>48@<, BD@,8H 2"BJF8" 8@H@D@(@ D"2D"$"HZ&",HFb
& >"FH@bV,, &D,<b. AD,*B@:"(",<"b 2"*"R" ,(@ B@:,H" 2"8:`R",HFb & 42JR,>44 Db*" "FH,D@4*@& &

P,:bN B@:JR,>4b *@B@:>4H,:\>ZN 2>">46 @$ ^&@:`P44 B:">,H"D>@6 F4FH,<Z (8@F<@(@>4b) 4
:@8":\>@< &@2*,6FH&44 F@:>,R>@(@ &,HD" & <,0B:">,H>@< BD@FHD">FH&, >" N"D"8H,D B:"2<,>>ZN

BD@P,FF@&. AD,*B@:"(",HFb, RH@ ^H@H BD@,8H $J*,H @FJV,FH&:bH\Fb >" @F>@&, <,0*J>"D@*>@(@
F@HDJ*>4R,FH&".

f) )DJ(4,)DJ(4, FBJH>48@&Z,FBJH>48@&Z, BD@,8HZBD@,8HZ

3>FH4HJH 8@F<4R,F8@6 L42484 & 74DJ>, 4 S&,*F8"b 8@F<4R,F8"b 8@DB@D"P4b B@*(@H@&4:4

^8FB,D4<,>HZ B@ 42<,D,>4` D"FBD,*,:,>4b <"FFZ 4 ^>,D(44 4@>@& 4 ^:,8HD@>@& & <"(>4H@FL,D,.
?*4> 42 ^H4N ^8FB,D4<,>H@& $Z: @FJV,FH&:,> & D"<8"N BD@,8H" "3>H,D$@:".

3>FH4HJH 8@F<4R,F8@6 L42484 & 74DJ>, BD4<,H JR"FH4, & ^8FB,D4<,>H"N F (@DbR,6 B:"2<@6

(!EA+C!) & D"<8"N 2"B:">4D@&">>@(@ BD@,8H" ";"DF-96".

3>FH4HJH 8@F<4R,F8@6 L42484 & 74DJ>, JR"FH&@&": & B@*(@H@&8, ^8FB,D4<,>H" B@ 42JR,>4`

R"FH4P F B@<@V\` FBJH>48" +7! "I:4FF".

?$" @H*,:,>4b 3>FH4HJH" 8@F<4R,F8@6 L42484 - & 74DJ>, 4 IBBF":, - 4 L"8J:\H,H L42484
B:"2<Z !:\&,>F8@6 :"$@D"H@D44 7@D@:,&F8@(@ H,N>@:@(4R,F8@(@ 4>FH4HJH" & EH@8(@:\<, JR"FH&J`H

& @FJV,FH&:,>44 BD@,8H" "7:"FH,D" & D"<8"N BD@(D"<<Z (,:4@(,@L42484, 8@H@DZ6 b&:b,HFb B,D&Z<
@F>@&>Z< ^:,<,>H@< 8@F<4R,F8@6 >"JR>@6 BD@(D"<<Z +7! "'@D42@>H-2000".

EH@8(@:\<F8"b @$F,D&"H@D4b 4 "FHD@>@<4R,F84, 4>FH4HJHZ & 9J>*, 4 IBBF":, JR"FH&J`H &

F@HDJ*>4R,FH&, F Db*@< 2"DJ$,0>ZN JR,>ZN & @FJV,FH&:,>44 F,D44 <,0*J>"D@*>ZN BD@(D"<<

4FF:,*@&">46 & J:\HD"L4@:,H@&@< FB,8HD,, @FJV,FH&:b,<ZN F B@<@V\` FBJH>48", 8@H@DZ6 $Z:
2"BJV,> & b>&"D, 1978(@*" 4 *@ F4N B@D ^8FB:J"H4DJ,HFb.

EH@8(@:\<F8"b @$F,D&"H@D4b "8H4&>@ JR"FH&J,H H"80, & @FJV,FH&:b,<@< & D"<8"N +7!

FBJH>48@&@< BD@,8H, 3E? (8@F<4R,F8"b @$F,D&"H@D4b *:b BD@&,*,>4b 4FF:,*@&">46 & 4>LD"8D"F>@<
FB,8HD,) & P,:bN D"2D"$@H84 8"<,DZ *:b FX,<@8 & 4>LD"8D"F>@< FB,8HD, (3E?7!;).

2. 1@>*4DJ`V4,1@>*4DJ`V4, D"8,HZD"8,HZ 44 T"DZT"DZ-2@>*Z2@>*Z

1"BJF84 T&,*F84N 2@>*4DJ`V4N D"8,H 4 T"D@&-2@>*@& @FJV,FH&:b`HFb F 1962(@*", BD4R,< F
1968(@*" - F B@:4(@>" "]FD,6>*0". #@:\T4>FH&@ 2"BJF8@& @FJV,FH&:b:@F\ 4 BD@*@:0",H

@FJV,FH&:bH\Fb & D"<8"N BD@,8H@& <,0*J>"D@*>@(@ F@HDJ*>4R,FH&".

S&,*F8"b BD@(D"<<" 2"BJF8" 2@>*4DJ`V4N D"8,H 4 T"D@&-2@>*@& @FJV,FH&:b,HFb B@ R,HZD,<
@F>@&>Z< >"BD"&:,>4b<:
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• L4248" <"(>4H@FL,DZ 4 4@>@FL,DZ;

• L4248" 4 N4<4b &,DN>4N F:@,& "H<@FL,DZ;

• "FHD@L424R,F84, 4FF:,*@&">4b & 4>LD"8D"F>@< 4 FJ$<4::4<,HD@&@< FB,8HD"N;

• 42JR,>4, <"H,D4":@& 4 04*8@FH,6 4 $4@:@(4R,F84, ^8FB,D4<,>HZ & JF:@&4bN

<48D@(D"&4H"P44.

S&,*F8"b 8@F<4R,F8"b 8@DB@D"P4b @H&,R",H 2" H,N>4R,F8@, @$,FB,R,>4, BD@,8H@&, " H"80, 2"
^8FB:J"H"P4` B@:4(@>" "]FD,6>*0".

S&,*F8"b BD@(D"<<" ;!1+C (<"H,D4":@&,*R,F84N ^8B,D4<,>H@& & D"<8"N 2"BJF8@& D"8,H),
>"R"H"b & 1987(@*J, BD,*JF<"HD4&",H ,0,(@*>Z6 2"BJF8 @*>@6 D"8,HZ *:b BD@&,*,>4b ^8FB,D4<,>H@&
B@ L4248, <"H,D4":@&, B@ 42JR,>4` 04*8@FH,6 4 B@ $4@:@(44.

C"FH,H 4>H,D,F 8 *@:(@&D,<,>>Z< ^8FB,D4<,>H"< & JF:@&4bN <48D@(D"&4H"P44. AD@(D"<<",
42&,FH>"b B@* >"2&">4,< ;!7EIE, @FJV,FH&:b,HFb & F@HDJ*>4R,FH&, F ',D<">4,6 4 D"FFR4H">" >"
750 8( B@:,2>@6 >"(DJ284 4 14-15 <4>JH <48D@(D"&4H"P44. A,D&Z6 JFB,T>Z6 2"BJF8 B@ ^H@6

BD@(D"<<, $Z: @FJV,FH&:,> >" B@:4(@>, "]FD,6>*0" & 1992(@*J, &H@D@6 - & 1995 (@*J, " HD,H46 - &
1996 (@*J. ?F>@&>Z<4 B@:\2@&"H,:b<4 BD@(D"<<Z ;!7EIE b&:b`HFb +&D@B,6F8@, 8@F<4R,F8@,

"(,>HFH&@ (+7!) 4 8@F<4R,F8@, "(,>HFH&@ ',D<">44 )!C!.

3. ="2,<>Z,="2,<>Z, ^8FB,D4<,>HZ^8FB,D4<,>HZ

S&,P4b BD4>4<",H JR"FH4, & D"$@H, +&D@B,6F8@6 >"JR>@6 "FF@P4"P44 B@ 4FF:,*@&">4`

>,8@(,D,>H>@(@ D"FF,b>4b (]5E7!G). ]H" "FF@P4"P4b D"2<,FH4:" & 2@>, B@:bD>ZN F4b>46 P,>HD *:b
BD@&,*,>4b 4FF:,*@&">46 <J:\H4FH"H4R,F8@(@ >,8@(,D,>H>@(@ D"FF,b>4b, &8:`R"`V46 F4FH,<J

FH">P46 & GD@<F. 4 E&":$"D*, (=@D&,(4b), 74DJ>, (S&,P4b) 4 E@*">8`:b (K4>:b>*4b).

4. S&,*F84,S&,*F84, 4FF:,*@&"H,:\F84,4FF:,*@&"H,:\F84, (DJBBZ(DJBBZ

S&,*F84, 4FF:,*@&"H,:\F84, (DJBBZ &,*JH >"JR>J` *,bH,:\>@FH\ & F:,*J`V4N @F>@&>ZN

@$:"FHbN:

• K4248" <"(>4H@FL,DZ 4 4@>@FL,DZ, & R"FH>@FH4 42<,D,>4b 2"Db0,>>ZN R"FH4P 4

^:,8HD4R,F8@(@ 4 <"(>4H>@(@ B@:,6 & D"<8"N ^8FB,D4<,>H@& F 4FB@:\2@&">4,< FBJH>48@&,
2@>*4DJ`V4N D"8,H 4 T"D@&-2@>*@&.
]H4<4 &@BD@F"<4 2">4<"`HFb F:,*J`V4, 4FF:,*@&"H,:\F84, (DJBBZ: S&,*F846 4>FH4HJH
8@F<4R,F8@6 L42484, 74DJ>"; S&,*F846 4>FH4HJH 8@F<4R,F8@6 L42484, IBBF":"; 4

L"8J:\H,H L42484 B:"2<Z !:\&,>F8@6 :"$@D"H@D44 7@D@:,&F8@(@ H,N>@:@(4R,F8@(@

4>FH4HJH", EH@8(@:\<.

• 32JR,>4, &,DN>4N F:@,& "H<@FL,DZ (80-1508<), & R"FH>@FH4 "H<@FL,D>ZN BD@P,FF@& 4
F@FH"&" "H<@FL,DZ & &ZF@84N T4D@H"N F 4FB@:\2@&">4,< 2@>*4DJ`V4N D"8,H.
]H4<4 &@BD@F"<4 2">4<"`HFb F:,*J`V4, 4FF:,*@&"H,:\F84, (DJBBZ: 3>FH4HJH

<,H,@D@:@(44 EH@8(@:\<F8@(@ J>4&,DF4H,H".

• !FHD@L4248", & R"FH>@FH4 42JR,>4, F@:>,R>@(@ 4 2&,2*>@(@ IK-42:JR,>4b 4 4FF:,*@&">4b
& 4>LD"8D"F>@< 4 FJ$<4::4<,HD@&@< FB,8HD, F 4FB@:\2@&">4,< FBJH>48@&, 2@>*4DJ`V4N
D"8,H 4 T"D@&-2@>*@& & D"<8"N <,0*J>"D@*>@(@ F@HDJ*>4R,FH&".
]H4<4 &@BD@F"<4 2">4<"`HFb F:,*J`V4, 4FF:,*@&"H,:\F84, (DJBBZ: 9J>*F8"b

@$F,D&"H@D4b 9J>*F8@(@ J>4&,DF4H,H"; EH@8(@:\<F8"b @$F,D&"H@D4b EH@8(@:\<F8@(@

J>4&,DF4H,H"; IBBF":\F8"b "FHD@>@<4R,F8"b @$F,D&"H@D4b IBBF":\F8@(@ J>4&,DF4H,H";
?>F":\F8"b 8@F<4R,F8"b @$F,D&"H@D4b, Q":<,DF; 4 G,N>@:@(4R,F846 J>4&,DF4H,H,
'.H,$@D(.
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• ;"H,D4":@&,*,>4,, & R"FH>@FH4 BD@P,FFZ 2"H&,D*,&">4b <"H,D4":@&, *4LLJ244 & 04*84N
<,H"::"N 4 &ZD"V4&">4b <@>@8D4FH"::@& & JF:@&4bN <48D@(D"&4H"P44 F 4FB@:\2@&">4,<

2@>*4DJ`V4N D"8,H.
]H4<4 &@BD@F"<4 2">4<"`HFb F:,*J`V4, 4FF:,*@&"H,:\F84, (DJBBZ: L"8J:\H,H :4H\b

<,H"::@& 7@D@:,&F8@(@ H,N>@:@(4R,F8@(@ 4>FH4HJH", EH@8(@:\<; 4 EJ>*F&"::\F846

J>4&,DF4H,H.

• ;,*48@-$4@:@(4R,F84, >"J84, & R"FH>@FH4 4FF:,*@&">4b L424@:@(4R,F84N BD@P,FF@&,
BD@4FN@*bV4N & R,:@&,R,F8@< @D(">42<, & JF:@&4bN <48D@(D"&4H"P44.
]H4<4 &@BD@F"<4 2">4<"`HFb F:,*J`V4, 4FF:,*@&"H,:\F84, (DJBBZ: 9"$@D"H@D4b

^8@:@(4R,F8@6 L424@:@(44 4 7"D@:4>F846 4>FH4HJH, EH@8(@:\<.

• #4@L4248", & R"FH>@FH4 4FF:,*@&">4b ^:,8HD@L@D,2" 4 BD@P,FF" D@FH" $,:8@&ZN

8D4FH"::@& & JF:@&4bN <48D@(D"&4H"P44.
]H4<4 &@BD@F"<4 2">4<"`HFb F:,*J`V4, 4FF:,*@&"H,:\F84, (DJBBZ: L"8J:\H,H

L424R,F8@6 4 >,@D(">4R,F8@6 N4<44 Q":<,DF8@(@ H,N>@:@(4R,F8@(@ J>4&,DF4H,H",
'.H,$@D(.

• )4FH">P4@>>@, 2@>*4D@&">4,, & R"FH>@FH4 <48D@&@:>@&"b D"*4@<,HD4b, FB,8HD":\>Z,
N"D"8H,D4FH484 4 ">":42 42@$D"0,>46 F 4FB@:\2@&">4,< FBJH>48@&ZN *">>ZN 4

D,(4FHD@(D"<<, B@FHJB"`V4N F &@2*JT>ZN 4:4 >"2,<>ZN *"HR48@&.
]H4<4 &@BD@F"<4 2">4<"`HFb F:,*J`V4, 4FF:,*@&"H,:\F84, (DJBBZ: L"8J:\H,H D"*4@-
4 8@F<4R,F84N >"J8 Q":<,DF8@(@ H,N>@:@(4R,F8@(@ J>4&,DF4H,H", '.H,$@D(; 9"$@D"H@D4b
*4FH">P4@>>@(@ 2@>*4D@&">4b L"8J:\H,H" L424R,F8@6 (,@(D"L44 EH@8(@:\<F8@(@

J>4&,DF4H,H"; 9"$@D"H@D4b *4FH">P4@>>@(@ 2@>*4D@&">4b L"8J:\H,H" L424R,F8@6

(,@(D"L44 9J>*F8@(@ J>4&,DF4H,H"; L"8J:\H,H L42484 9J>*F8@(@ H,N>@:@(4R,F8@(@

4>FH4HJH"; 4 9"$@D"H@D4b *4FH">P4@>>@(@ 2@>*4D@&">4b S&,*F8@(@ J>4&,DF4H,H"

F,:\F8@N@2b6FH&,>>ZN >"J8, I<,@.

(AD4<,R">4,: 3FF:,*@&">4b<4 & @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b 2">4<",HFb P,:Z6 Db* (DJBB
JR,>ZN; &ZT, B,D,R4F:,>Z H@:\8@ F"<Z, 8DJB>Z, 4 >"4$@:,, "8H4&>Z, (DJBBZ. A@*D@$>"b

4>L@D<"P4b @$ ^H@6 *,bH,:\>@FH4 F@*,D04HFb & 42*">44 "Space Research in Sweden" ("7@F<4R,F84,
4FF:,*@&">4b & S&,P44"), BJ$:48J,<@< D"2 & *&" (@*" & F&b24 F F,FF4b<4 7?EA!C.

D. " ]EC+5=)/]EC+5=)/"

"]FD,6>*0" - ^H@ T&,*F846 B@:4(@> *:b 8@F<4R,F84N 4FF:,*@&">46, D"FB@:@0,>>Z6 >" F,&,D,
S&,P44 >,B@*":,8J @H (@D@*" 74DJ>" >" T4D@H, BD4<,D>@ 68 (D"*JF@&. ]H" $"2" ^8FB:J"H4DJ,HFb
S&,*F8@6 8@F<4R,F8@6 8@DB@D"P4,6. ),bH,:\>@FH\ B@ 4FF:,*@&">4` 8@F<4R,F8@(@ BD@FHD">FH&"

@FJV,FH&:b,HFb >" B@:4(@>, "]FD,6>*0" >" @F>@&, <,0*J>"D@*>@(@ F@HDJ*>4R,FH&" F 4FB@:\2@&">4,<
>"2,<>@6 "BB"D"HJDZ, 2@>*4DJ`V4N D"8,H, T"D@&-2@>*@& 4 FBJH>48@&. ?F@$Z6 4>H,D,F, JR4HZ&"b
(,@(D"L4R,F8@, B@:@0,>4, B@:4(@>", BD,*FH"&:b`H 4FF:,*@&">4b B@:bD>@(@ F4b>4b 4 *DJ(4N b&:,>46
& &ZF@84N T4D@H"N.

%@2<@0>@FH\ &@2&D"V,>4b B@:,2>ZN >"(DJ2@8 >" 1,<:` *,:",H "]FD,6>*0" @R,>\ J*@$>Z<
<,FH@< *:b BD@&,*,>4b &F,N ^8FB,D4<,>H@& F 4FB@:\2@&">4,< 2@>*4DJ`V4N D"8,H, 8@H@DZ, HD,$J`H
&@2&D"V,>4b B@:,2>ZN >"(DJ2@8, >"BD4<,D, *:b <48D@(D"&4H@:@(4R,F84N 4FF:,*@&">46. E B@:4(@>"
<@0>@ 2"BJF8"H\ $@:\T4>FH&@ H4B@& 2@>*4DJ`V4N D"8,H. 7D@<, H@(@, ^H@H B@:4(@> 4<,,H

<>@(@:,H>46 @BZH 2"BJF8" 4FF:,*@&"H,:\F84N T"D@&-2@>*@&.

),bH,:\>@FH\ B@ 2"BJF8J 2@>*4DJ`V4N D"8,H 4 T"D@&-2@>*@& F B@:4(@>" "]FD,6>*0"
@FJV,FH&:b,HFb & D"<8"N FB,P4":\>@(@ BD@,8H" +7!. Q:,>Z+7!, &>@FbV4, F@@H&,HFH&J`V4, &2>@FZ,
<@(JH B@:\2@&"H\Fb B@:4(@>@< 2" <4>4<":\>J` B:"HJ. A@:4(@>@< <@(JH B@:\2@&"H\Fb 4 FHD">Z, >,
b&:b`V4,Fb R:,>"<4 +7!. % >"FH@bV,, &D,<b & FH"*44 ^8FB:J"H"P44 4:4 D"2D"$@H84 >"N@*4HFb

>,F8@:\8@ >"2,<>ZN @$X,8H@& B@ @$,FB,R,>4` >"P4@>":\>ZN 4 <,0*J>"D@*>ZN BD@(D"<< B@:,H@&
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8@F<4R,F84N "BB"D"H@&. GD",8H@D4b B@:,H" $@:\T4>FH&" FBJH>48@&, >"N@*bV4NFb >" B@:bD>ZN
@D$4H"N, BD@N@*4H R,D,2 2@>J BD4,<" >"2,<>ZN FBJH>48@&ZN FH">P46 "]FD,6>*0".

):b @$,FB,R,>4b D"$@HZ FBJH>48@& >" B@:bD>@6 @D$4H, >" ^H"B, 2"BJF8" 4 &@ &D,<b 4N

BD,$Z&">4b >" >@<4>":\>ZN @D$4H"N 4FB@:\2J,HFb FH">P4b F:,0,>4b, H,:,<,HD44 4 JBD"&:,>4b (GGE).
EH">P4b &8:`R",H & F,$b FB,P4":\>Z6 P,>HD JBD"&:,>4b B@:,H"<4 4 @$@DJ*@&">4, *:b @H@$D"0,>4b

4 ">":42" >"JR>ZN *">>ZN. =" B@:4(@>, D"FB@:@0,>" H"80, >"2,<>"b FH">P4b JBD"&:,>4b *:b

8@>HD@:b 2" (,@FH"P4@>"D>Z<4 FBJH>48"<4 "G,:,-X"/"E4D4JF".

++. ?$X,8HZ?$X,8HZ 44 JFH">@&84JFH">@&84 B@B@ @$,FB,R,>4`@$,FB,R,>4` *DJ(@6*DJ(@6 F&b2">>@6F&b2">>@6 FF 8@F<@F@<8@F<@F@<

*,bH,:\>@FH4*,bH,:\>@FH4, &8:`R"b&8:`R"b H,:,<,HD4`H,:,<,HD4` 44 F$@DF$@D *">>ZN*">>ZN

% 74DJ>, D"FB@:@0,>@ *@R,D>,, BD,*BD4bH4, S&,*F8@6 8@F<4R,F8@6 8@DB@D"P44 -
"E"H,::4H$4:\*" S77. +(@ (:"&>@6 2"*"R,6 b&:b,HFb @FJV,FH&:,>4, >" 8@<<,DR,F8@6 @F>@&,

@$D"$@H84, ">":42" 4 D"FFZ:84 F>4<8@&, B@:JR",<ZN F B@<@V\` FBJH>48@& EA?G 4 "9^>*F"H".

% ?>F":\F8@6 8@F<4R,F8@6 @$F,D&"H@D44, 8@H@D"b D"FB@:@0,>" >" 2"B"*>@< B@$,D,0\,S&,P44,
JFH">@&:,>Z D"*4@H,:,F8@BZ,4FB@:\2J,<Z, (:"&>Z< @$D"2@< *:b D"*4@"FHD@>@<4R,F84N >"$:`*,>46.
G,:,F8@B >@&,6T,6 8@>FHDJ8P44 *:b D"$@HZ & <4::4<,HD@&@< *4"B"2@>, 4<,,H B@<,V,>>Z6 &

@$H,8"H,:\ @HD"0"H,:\ *4"<,HD@< 20 <,HD@&, 2,D8":\>"b B@&,DN>@FH\ 8@H@D@(@ B@*&,D(:"F\

&ZF@8@H@R>@6 @$D"$@H8,.

=" 2"B"*>@< B@$,D,0\, S&,P44, & G">J<,, D"FB@:@0,>" F@&<,FH>"b F8">*4>"&F8"b >"2,<>"b
FH">P4b F4FH,<Z "3>H,:F"H". ?8@:@ EH@8(@:\<" D"FB@:@0,>" F@&<,FH>"b F8">*4>"&F8"b >"2,<>"b

FH">P4b +&D@B,6F8@6 F4FH,<Z FBJH>48@&@6 F&b24 (+EEE). ),6FH&J,H H"80, Db* FH">P46 MCAG 4 !AG
B@ BD4,<J <,H,@D@:@(4R,F84N F>4<8@&.

F. ;,0*J>"D@*>@,;,0*J>"D@*>@, F@HDJ*>4R,FH&@F@HDJ*>4R,FH&@

?F>@&>"b R"FH\ <,D@BD4bH46 B@ <,0*J>"D@*>@<J F@HDJ*>4R,FH&J, & 8@H@DZN JR"FH&J,H S&,P4b,
@FJV,FH&:b,HFb & D"<8"N +&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&" (+7!). ="Db*J F @$b2"H,:\>Z<4

BD@(D"<<"<4 LJ>*"<,>H":\>ZN 4 >"JR>ZN 4FF:,*@&">46 S&,P4b JR"FH&J,H H"80, & @FJV,FH&:,>44

BD@(D"<<Z, 8"F"`V,6Fb D"8,HZ->@F4H,:b "!D4">", " H"80, BD@,8H@& F@2*">4b $J*JV4N 8@F<4R,F84N
HD">FB@DH>ZN F4FH,<, BD@(D"<< B4:@H4DJ,<ZN 8@F<4R,F84N B@:,H@&, BD@(D"<< & @$:"FH4

H,:,8@<<J>48"P46, *4FH">P4@>>@(@ 2@>*4D@&">4b 4 <48D@(D"&4H"P44.

% D"<8"N F@(:"T,>4b F =!E! @FJV,FH&:b,HFb *&JFH@D@>>,, F@HDJ*>4R,FH&@ <,0*J S&,P4,6 4

E@,*4>,>>Z<4SH"H"<4!<,D484. !>":@(4R>@, >"JR>@, F@HDJ*>4R,FH&@ @FJV,FH&:b,HFb F C@FF46F8@6
K,*,D"P4,6.

)&JFH@D@>>,, F@HDJ*>4R,FH&@ & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 (EA?G) @FJV,FH&:b,HFb
<,0*J S&,P4,6 4 KD">P4,6 & D"<8"N F@(:"T,>4b F ="P4@>":\>Z< P,>HD@< 8@F<4R,F84N

4FF:,*@&">46 (7=+E).

S&,P4b 4 K,*,D"H4&>"b C,FBJ$:48" ',D<">44 B@*B4F":4 <,<@D">*J<Z @ *@(@&@D,>>@FH4, &
R"FH>@FH4, @ >"JR>@< F@HDJ*>4R,FH&, & D"<8"N BD@,8H" "KD,b" 4 & @$:"FH4 F&,DN2&J8@&ZN

H,N>@:@(46/"1.>(,D".

;,<@D">*J<Z @ *@(@&@D,>>@FH4 $Z:4 B@*B4F">Z & 8"R,FH&, @F>@&Z *:b F@HDJ*>4R,FH&" F

!&FHD4,6,3>*4,6,7">"*@6 4 74H",<. )DJ(4, *&JFH@D@>>4, JF4:4b BD,*BD4>4<"`HFb >" FB,P4":\>@6
@F>@&,.

S&,P4b b&:b,HFb R:,>@< 3>H,:F"H, +&H,:F"H, 3><"DF"H 4 +&<,HF"H.

G. AD@R"bAD@R"b *,bH,:\>@FH\*,bH,:\>@FH\
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% S&,P44 (@FJ*"DFH&,>>Z<4 JRD,0*,>4b<4, J>4&,DF4H,H"<4 4 8@<B">4b<4 >"8@B:,> $@:\T@6
@BZH BD4<,>,>4b *4FH">P4@>>@(@ 2@>*4D@&">4b 4 (,@(D"L4R,F84N 4>L@D<"P4@>>ZN F4FH,< ('3E).

]H@H @BZH 4 H,N>4R,F84, 2>">4b <@(JH $ZH\ B,D,*">Z D"2&4&"`V4<Fb FHD">"<, 8@H@DZ,
>J0*"`HFb & *">>ZN *4FH">P4@>>@(@ 2@>*4D@&">4b *:b BD4<,>,>4b & 8"DH@(D"L44 4 *DJ(4N @$:"FHbN.
A@^H@<J D"FH,H FBD@F >" B,D,*"RJ H,N>@:@(44 & L@D<, B@*(@H@&84 FB,P4":4FH@& 42 D"2&4&"`V4NFb

FHD">.

E ^H@6 P,:\` & 74DJ>, $Z: F@2*"> S&,*F846 4>FH4HJH (,@(D"L4R,F8@-4>L@D<"P4@>>@6
H,N>@:@(44 (E3'3G). 3>FH4HJH @D(">42J,H JR,$>Z, 8JDFZ B@ BD"8H4R,F8@<J BD4<,>,>4`

*4FH">P4@>>@(@ 2@>*4D@&">4b. ]H4 8JDFZ 4FB@:\2J`H, & R"FH>@FH4, F@@H&,HFH&J`V4, &@2<@0>@FH4
4>FH4HJH@&, 8@<B">44 S77 "E"H,::4H$4:\*" 4 S&,*F8@6 (,@*,24R,F8@6 F:J0$Z. O,:\ 8JDF@& -
@$,FB,R4H\ &ZF@8@BD@L,FF4@>":\>J` B@*(@H@&8J T&,*F84N 4 4>@FHD">>ZN FHJ*,>H@& 4 FH"0,D@& &

@$:"FH4 BD4<,>,>4b *4FH">P4@>>@(@ 2@>*4D@&">4b 4 (,@(D"L4R,F8@-4>L@D<"P4@>>@6 H,N>@:@(44.

E 1990(@*" & S&,P44 ,0,(@*>@ BD@&@*bHFb JR,$>Z, 8JDFZ ?D(">42"P44 ?$X,*4>,>>ZN ="P46
B@ &@BD@F"< *4FH">P4@>>@(@ 2@>*4D@&">4b *:b BD,B@*"&"H,:,6, BD4 ^H@< BD4>4<"`V,6 FH@D@>@6
&ZFHJB",H BD"&4H,:\FH&@ S&,P44. ]H4 8JDFZ BD@&@*bHFb F@&<,FH>@ EH@8(@:\<F84< J>4&,DF4H,H@<
(L"8J:\H,H L424R,F8@6 (,@(D"L44) 4 8@<B">4,6 S77 "E"H,::4H$4:\*".

E3C35E7!aE3C35E7!a !C!#E7!a!C!#E7!a C+EAI#937!C+EAI#937!

[A@*:4>>Z6 H,8FH >" "D"$F8@< b2Z8,]

!!. )4FH">P4@>>@,)4FH">P4@>>@, 2@>*4D@&">4,2@>*4D@&">4,

E >"R":" 70-N (@*@& E4D46F8"b !D"$F8"b C,FBJ$:48" J*,:b,H @F@$@, &>4<">4, 4FF:,*@&">4b<
4 D"2D"$@H8"<, F&b2">>Z< F 4FB@:\2@&">4,< 8@F<4R,F8@(@ BD@FHD">FH&" 4 *4FH">P4@>>@(@

2@>*4D@&">4b. % 80-N (@*"N & D,2J:\H"H, BbH4:,H>,6 @D(">42"P4@>>@6 *,bH,:\>@FH4 4 *,bH,:\>@FH4
B@ B@*(@H@&8, 4 B@&ZT,>4` 8&":4L48"P44 >"JR>@(@ B,DF@>":" $Z:" F@2*">" '@FJ*"DFH&,>>"b

8@DB@D"P4b B@ *4FH">P4@>>@<J 2@>*4D@&">4` ('7)1). #Z:4 D"2D"$@H">Z F@@H&,HFH&J`V4, B:">Z
4FB@:\2@&">4b @BZH" ">":@(4R>ZN JRD,0*,>46 D"2:4R>ZN FHD">, 8@H@DZ, *@$4:4F\ 2"<,H>ZN JFB,N@&
& @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b 4 8@F<4R,F84N 4FF:,*@&">46, H"84N, 8"8 E@,*4>,>>Z,SH"HZ
!<,D484, $Z&T46 E@&,HF846 E@`2, FHD">Z +&D@B,6F8@(@ F@@$V,FH&", aB@>4b 4 3>*4b.

=" '7)1 E4D46F8@6 !D"$F8@6 C,FBJ$:484, F@2*">>J` & 1986(@*J & F@@H&,HFH&44 F

2"8@>@*"H,:\>Z< J8"2@< 8, &@2:@0,>Z F:,*J`V4, LJ>8P44:

· 8@F<4R,F8"b FX,<8", "^D@L@H@FX,<8" 4 >"2,<>"b FX,<8" F 4FB@:\2@&">4,< <,H@*@&

*4FH">P4@>>@(@ 2@>*4D@&">4b;

· ">":42 *">>ZN *4FH">P4@>>@(@ 2@>*4D@&">4b *:b P,:,6 D"2&4H4b 4 4FB@:\2@&">4b

BD4D@*>ZN D,FJDF@& 4 BD@&,*,>4b 4FF:,*@&">46 @8DJ0"`V,6 FD,*Z;

· >"JR>Z, D"$@HZ 4 4FF:,*@&">4b, 8"F"`V4,Fb *4FH">P4@>>@(@ 2@>*4D@&">4b;

· @$JR,>4, 4 B@*(@H@&8" FB,P4":4FH@& 4 F@2*">4, >,@$N@*4<ZN JR,$>ZN P,>HD@& 4

JRD,0*,>46;

· 8@>HD@:\ 2" B@:JR,>4,< 4 D"FBD@FHD">,>4,< *">>ZN *4FH">P4@>>@(@ 2@>*4D@&">4b &

E4D46F8@6 !D"$F8@6 C,FBJ$:48,;



A/AC.105/661
Page 62

· >"$:`*,>4, 2" <,0*J>"D@*>@6 *,bH,:\>@FH\` & &@BD@F"N *4FH">P4@>>@(@ 2@>*4D@&">4b

4 D"2D"$@H8" BD@,8H@&, F&b2">>ZN F 4FB@:\2@&">4,< <,H@*@& *4FH">P4@>>@(@

2@>*4D@&">4b.

E F"<@(@ >"R":" F&@,(@ FJV,FH&@&">4b '7)1 2">4<":"F\ @FJV,FH&:,>4,< BD@,8H@& & @$:"FH4

D"2&4H4b. #Z:4 2"&,DT,>Z F:,*J`V4, BD@,8HZ:

· ="D"V4&">4, >"P4@>":\>@(@ B@H,>P4":" & @$:"FH4 4FB@:\2@&">4b <,H@*@& *4FH">P4@>>@(@

2@>*4D@&">4b. E ^H@6 P,:\` '7)1 D,(J:bD>@ @D(">42J,H JR,$>Z, 8JDFZ >" <,FH"N 4

<,0*J>"D@*>Z, F,<4>"DZ B@ D"2:4R>Z< "FB,8H"< BD4<,>,>4b *4FH">P4@>>@(@

2@>*4D@&">4b & H"84N @$:"FHbN, 8"8 @8DJ0"`V"b FD,*", @BJFHZ>4&">4,, (,@:@(4b,
(4*D@:@(4b 4 4FB@:\2@&">4, (,@(D"L4R,F84N 4>L@D<"P4@>>ZN F4FH,< ('3E) 4

^8@:@(4R,F84N 4>L@D<"P4@>>ZN F4FH,<. ?>" @D(">42J,H H"80, & F@HDJ*>4R,FH&, F

7?AI?E JR,$>Z, 8JDFZ 4 FB,P4":424D@&">>Z, F,<4>"DZ, " H"80, F@HDJ*>4R",H F
?D(">42"P4,6 ?$X,*4>,>>ZN ="P46 4 _=+E7? & *,:, @D(">42"P44 F,<4>"D@&-
BD"8H48J<@& B@ H"84< &"0>Z< &@BD@F"<, 8"8 4FB@:\2@&">4, <,H@*@& *4FH">P4@>>@(@
2@>*4D@&">4b & P,:bN :48&4*"P44 B@F:,*FH&46 FH4N46>ZN $,*FH&46, H"84N, 8"8

2,<:,HDbF,>4b, " H"80, BD@&,*,>4b "DN,@:@(4R,F84N 4FF:,*@&">46. E <@<,>H" F@2*">4b
'7)1 <>@(4, H,N>4R,F84, FB,P4":4FHZ >"BD"&:b`HFb & D"2:4R>Z, FB,P4":424D@&">>Z,

P,>HDZ, 2">4<"`V4,Fb &@BD@F"<4 *4FH">P4@>>@(@ 2@>*4D@&">4b, *:b BD@N@0*,>4b

JR,$>ZN 8JDF@& 4 B@:JR,>4b D"2:4R>ZN >"JR>ZN FH,B,>,6.

· ?FJV,FH&:,>4, & D"<8"N <,D@BD4bH46 '7)1 4 & F@@H&,HFH&44 F >"P4@>":\>Z<4

B@HD,$>@FHb<4 D"2:4R>ZN BD@,8H@& & @$:"FH4 D"2&4H4b. G"8,'7)1 2"8:`R4:" F@(:"T,>4b
@ F@HDJ*>4R,FH&, F@ <>@(4<4 (@FJ*"DFH&,>>Z<4 JRD,0*,>4b<4, J>4&,DF4H,H"<4, " H"80,
<,0*J>"D@*>Z<4 P,>HD"<4 & E4D44 4 *DJ(4N "D"$F84N FHD">"N (!7E!) 4 37!C)!),
GJD4>F84< J>4&,DF4H,H@< & 3H":44 4 AD@(D"<<@6 (:@$":\>ZN (,@8@F<4R,F84N

4FF:,*@&">46 (''3) & !&FHD44. % D"<8"N ^H4N F@(:"T,>46 '7)1 @FJV,FH&:b,H <>@(4,
BD@,8HZ F 4FB@:\2@&">4,< <,H@*@& *4FH">P4@>>@(@ 2@>*4D@&">4b 4 '3E, & R"FH>@FH4
F:,*J`V4, BD@,8HZ:

· F@FH"&:,>4, (@D@*F8@6 @D(">42"P4@>>@6 FN,<Z *:b )"<"F8", !:,BB@ 4 7"D*"N4;

· B:">4D@&">4, 8@<B:,8F>ZN <,D@BD4bH46 B@ @ND">, @8DJ0"`V,6 FD,*Z *:b )"<"F8"

4 ,(@ BD4(@D@*@&;

· ^D@24b B@R&Z & BD@&4>P4bN 9"H"84b 4 G"DFJF;

· @P,>8" BD4D@*>ZN D,FJDF@& & D"6@>, )0,$,:\-!$*J:-!242;

· B4H\,&"b &@*" >" F8":4FH@< B@$,D,0\, E4D44;

· 42JR,>4, BD@$:,<Z 2"(Db2>,>4b @8DJ0"`V,6 FD,*Z & D,2J:\H"H, *,bH,:\>@FH4

D"FB@:@0,>>ZN & #">4bF, >,LH,B,D,D"$"HZ&"`V,(@ 2"&@*" 4 (4*D@^:,8HD@FH">P44;

· <@>4H@D4>( 4 8@>HD@:\ BD@P,FF@& @BJFHZ>4&">4b & 2@>, B@:JBJFHZ>\ E4D44

()0,$,:\-^:\-#JTD");

· 42JR,>4, BD@$:,<Z 2"(Db2>,>4b @8DJ0"`V,6 FD,*Z L@FL@(4BF@&Z<4 @HN@*"<4;

· :,F@JFHD@6FH&@;

· F@FH"&:,>4, 8"DHZ 2,<:,B@:\2@&">4b "24"HF8@(@ D,(4@>" (& F@HDJ*>4R,FH&, F

!E3!=);
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· B:">4D@&">4, 8@<B:,8F>ZN <,D@BD4bH46 B@ @ND">, @8DJ0"`V,6 FD,*Z >"

B@$,D,0\, E4D44;

· 4FF:,*@&">4,-BD@(>@2 >@&ZN B,DFB,8H4&>ZN D"6@>@& *@$ZR4 L@FL"H@& & D"6@>,
G"*<@D;

· F@FH"&:,>4, (,@^8@:@(4R,F84N 8"DH *:b `0>ZN D"6@>@& FHD">Z 4 D"6@>" )"<"F8";

· D"2&,*8" ("2@&ZN 4 >,LHb>ZN <,FH@D@0*,>46;

· "DN,@:@(4R,F84, D"F8@B84 4 4FF:,*@&">4b & D"6@>, "T,:8@&@(@ BJH4" (&
F@HDJ*>4R,FH&, F GJD4>F84< J>4&,DF4H,H@<);

· D"2&,*8" &@*>ZN 2"B"F@& 4 42JR,>4, :,*b>@(@ B@8D@&";

· ^8@:@(4R,F8@, 4 H"N@>@<4R,F8@, 4FF:,*@&">4, B@BJ:bP44 N@2b6FH&,>>ZN B@D@* DZ$

& BD4$D,0>@6 2@>, E4D44;

· F@FH"&:,>4, 8"DHZ )"<"F8" 4 ,(@ BD4(@D@*@& F B@<@V\` 42@$D"0,>46, B@:JR,>>ZN
F@ FBJH>48";

· 42JR,>4, D"2:4R>ZN &@2<@0>@FH,6 4FB@:\2@&">4b 0,:,2>ZN DJ*;

· 42JR,>4, &J:8">4R,F84N 4 H,8H@>4R,F84N b&:,>46 & D"2:4R>ZN D"6@>"N E4D46F8@6

!D"$F8@6 C,FBJ$:484;

· Db* (,@:@(4R,F84N 4 (4*D@:@(4R,F84N BD@,8H@&.

% >"FH@bV,, &D,<b '7)1 & F@HDJ*>4R,FH&, F 94&">F84< >"P4@>":\>Z< P,>HD@<

*4FH">P4@>>@(@ 2@>*4D@&">4b @FJV,FH&:b,H Db* BD@,8H@&, BD,*JF<"HD4&"`V4N

4FB@:\2@&">4, *4FH">P4@>>@(@ 2@>*4D@&">4b, B@ D"2&,*8, 2":,0,6 0,:,2>@6 DJ*Z &

B@(D">4R>ZN D"6@>"N <,0*J 94&">@< 4 E4D46F8@6 !D"$F8@6 C,FBJ$:48@6, BD@,8H
H,D<@L@H@(D"L4R,F8@6 FX,<84 B@$,D,0\b E4D44 4 94&">", BD@,8H "DN,@:@(4R,F8@6
FX,<84 4 ,V, @*4> BD@,8H, BD,*JF<"HD4&"`V46 42JR,>4, H,8H@>4R,F8@6 F4FH,<Z

E4D46F8@(@ (D"$,>", BD@N@*bV,(@ &*@:\ FD,*42,<>@<@DF8@(@ B@$,D,0\b E4D46F8@6

!D"$F8@6 C,FBJ$:484 4 94&">", & P,:bN F@FH"&:,>4b B@*D@$>ZN 8"DH. )DJ(@6

@FJV,FH&:b,<Z6 & >"FH@bV,, &D,<b BD@,8H F&b2"> F F@FH"&:,>4,< 8@<B:,8F>@6

8DJB>@<"FTH"$>@6 <>@(@BD@L4:\>@6 8"DHZ 94&">".

· E@2*">4, FH">P44 *:b BD4,<" 8:4<"H4R,F8@6 4>L@D<"P44 F D"2:4R>ZN FBJH>48@&

(>"BD4<,D, F@ FBJH>48@& ;+G+?C, ;+G+?E!G 4 H.*.) *:b >"P4@>":\>@(@

<,H,@D@:@(4R,F8@(@ JRD,0*,>4b, 8@H@D@, B@:JR",H 4 ">":424DJ,H H"84, *">>Z, 4

&42J":\>J` 4>L@D<"P4` 4 D"FBD@FHD">b,H 4N FD,*4 F@@H&,HFH&J`V4N JRD,0*,>46-
B@:\2@&"H,:,6. 3<,`HFb H"80, B:">Z F@2*"H\ FH">P44 *:b BD4,<" *">>ZN ="P4@>":\>@(@
JBD"&:,>4b B@ 4FF:,*@&">4` @8,">@& 4 "H<@FL,DZ (=?!!).

E:,*J,H @H<,H4H\, RH@ & &,*,>44 F4D46F8@(@ ':"&>@(@ JBD"&:,>4b B@ <,H,@D@:@(44 >"N@*4HFb 4
Db* *DJ(4N <,H,@D@:@(4R,F84N FH">P46 4 FH">P46 B@ BD4,<J 8:4<"H4R,F84N *">>ZN. ?>4 B@:JR"`H
42@$D"0,>4b F <,H,@D@:@(4R,F84N FBJH>48@&, & R"FH>@FH4, & P,:bN 42&:,R,>4b 4>L@D<"P44 @$
@$:"R>@FH4, 8@>HD@:, 2" 2"(Db2>,>4,<, D,(4FHD"P44 F@:>,R>@6 D"*4"P44, " H"80, F$@D"

8:4<"H4R,F8@6, <,H,@D@:@(4R,F8@6 4>L@D<"P44 4 4>L@D<"P44 @$ @F"*8"N. E@&<,FH>@ F ':"&>Z<
JBD"&:,>4,< B@ <,H,@D@:@(44 4;4>4FH,DFH&@< F,:\F8@(@ N@2b6FH&" '7)1 JR"FH&J,H & @FJV,FH&:,>44

Db*" BD@,8H@&, BD,*JF<"HD4&"`V4N 2"F,&">4, @$:"8@& 4 B@&ZT,>4, JD@&>b @F"*8@& & E4D46F8@6
!D"$F8@6 C,FBJ$:48,. 3<,`HFb H"80, B:">Z >":"*4H\ 8">":Z F&b24 R,D,2 F,H\ FBJH>48@& "3><"DF"H"
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*:b P,:,6 <@DF8@6 >"&4("P44, JBD"&:,>4b <@DF84<4 FJ*"<4 4 BD@(>@24D@&">4b FH4N46>ZN $,*FH&46,
8@H@DZ, <@(JH 4< J(D@0"H\.

'7)1 @H&,R",H 2" D"FBD@FHD">,>4, B@:JR",<ZN 42 8@F<@F" 42@$D"0,>46 4 *">>ZN & E4D46F8@6

!D"$F8@6 C,FBJ$:48,. ):b &ZB@:>,>4b ^H@6 LJ>8P44 '7)1 JFH">@&4:" 8@>H"8HZ F Db*@<

JRD,0*,>46, D"FBD@FHD">b`V4N 8@F<4R,F84, 42@$D"0,>4b: LD">PJ2F8@6 8@<B">4,6 "EA?G 3<"0"
*:b B@:JR,>4b *">>ZN F LD">PJ2F8@(@ FBJH>48" "EA?G", 4H":\b>F8@6 8@<B">4,6 "+%C3;3)/" 4
"<,D48">F8@6 8@<B">4,6 "]?E!G" *:b B@:JR,>4b *">>ZN F "<,D48">F8@(@ FBJH>48" "9]=)E!G", @H
=?!!, F ,&D@B,6F8@(@ FBJH>48" *:b 4FF:,*@&">4b D,FJDF@& 1,<:4 ERS, @H E:J0$Z B@4F8"

4>L@D<"P44 (EA3-+7!) 4 H.*. =,*"&>@ '7)1 E4D46F8@6 !D"$F8@6 C,FBJ$:484 2"8:`R4:"

F@(:"T,>4, F 8">"*F8@6 8@DB@D"P4,6 "C!)!CE!G" F P,:\` D"FBD@FHD">,>4b *">>ZN, B@:JR",<ZN F
8">"*F8@(@ FBJH>48" RADARSAT, 8@H@DZ6 B,D,*",H B,D,*@&J` 8@F<4R,F8J` 4>L@D<"P4`.
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%%. ),bH,:\>@FH\),bH,:\>@FH\ && @$:"FH4@$:"FH4 4FF:,*@&">4b4FF:,*@&">4b 8@F<@F"8@F<@F" 44

4FB@:\2@&">4b4FB@:\2@&">4b 8@F<4R,F8@(@8@F<4R,F8@(@ BD@FHD">FH&"BD@FHD">FH&" && <4D>ZN<4D>ZN P,:bNP,:bN

7@F<4R,F8"b *,bH,:\>@FH\ E4D46F8@6 !D"$F8@6 C,FBJ$:484 >@F4H D,":4FH4R>Z6 N"D"8H,D 4

@F>@&Z&",HFb >" H@< B@>4<">44, RH@ 4FB@:\2@&">4, 8@F<4R,F8@(@ BD@FHD">FH&" BD4@$D,H",H &F, $@:,,
F@&,DT,>>Z6, T4D@846 4 <>@(@FH@D@>>46 N"D"8H,D. E4D46F8"b !D"$F8"b C,FBJ$:48" JR"FH&J,H &

D"2:4R>ZN >"BD"&:,>4bN *,bH,:\>@FH4 & ^H@6 @$:"FH4, >"4$@:,, &"0>Z, 42 8@H@DZN B,D,R4F:b`HFb
>40,.

1. E@&<,FH>Z6E@&<,FH>Z6 F@&,HF8@F@&,HF8@-F4D46F846F4D46F846 8@F<4R,F8468@F<4R,F846 B@:,HB@:,H 1987 (@*"(@*"

% F@HDJ*>4R,FH&, F $Z&T4< E@&,HF84< E@`2@< E4D46F8"b !D"$F8"b C,FBJ$:48" @FJV,FH&4:"

&"0>J` 8@F<4R,F8J` BD@(D"<<J. A@*(@H@&8" 8 ^H@6 BD@(D"<<, BD@&@*4:"F\ RD,2&ZR"6>@ HV"H,:\>@
4 @F>@&Z&":"F\ >" F"<ZN B,D,*@&ZN *@FH40,>4bN >"J84 4 H,N>484. A:"> B@*(@H@&4H,:\>ZN

<,D@BD4bH46 &8:`R": BD@(D"<<Z 4>H,>F4&>@6 B@*(@H@&84 *&JN F4D46F84N "FHD@>"&H@& *:b

BD@&,*,>4b >"JR>ZN ^8FB,D4<,>H@& & 8@F<4R,F8@< BD@FHD">FH&,, " H"80, L@H@(D"L4D@&">4b 42
8@F<@F" H,DD4H@D44 E4D46F8@6 !D"$F8@6 C,FBJ$:484 F B@<@V\` F@&D,<,>>@6 H,N>484.

E@&<,FH>Z6 F@&,HF8@-F4D46F846 8@F<4R,F846 B@:,H, >"R"HZ6 22 4`:b 1987(@*" 4

BD@*@:0"&T46Fb *,&bH\ *>,6, @FJV,FH&:b:Fb F B@<@V\` 8@F<4R,F8@(@ 8@<B:,8F" "E?_1-;3C".

="Db*J F BD@(D"<<@6 8@F<4R,F8@(@ L@H@(D"L4D@&">4b F4D46F846 "FHD@>"&H BD@&,: F:,*J`V4,

>"JR>Z, ^8FB,D4<,>HZ:

· ^8FB,D4<,>H "!L"<4b", BD,F:,*@&"&T46 P,:\ &ZD"V4&">4b &ZF@8@8"R,FH&,>>ZN

B@:JBD@&@*>48@&ZN <@>@8D4FH"::@& & JF:@&4bN >,&,F@<@FH4;

· ^8FB,D4<,>H "7&"24@>", BD,F:,*@&"&T46 P,:\ 42JR,>4b &:4b>4b >,&,F@<@FH4 >"

<48D@FHDJ8HJDJ ":`<4>4,&@->48,:,&ZN FB:"&@&;

· ^8FB,D4<,>H "G"*<@D", BD,F:,*@&"&T46 P,:\ B@:JR,>4b <>@(@(D">>ZN H&,D*ZN FHDJ8HJD,
@$D"2J,<ZN <48D@8D4FH"::"<4 & BD@P,FF, 4N F8@B:,>4b 4 D@FH";

· ^8FB,D4<,>H "#"FD"", BD,F:,*@&"&T46 P,:\ 42<,D,>4b T4D4>Z 8D"F>@6 (*@BB:,D@&F8@6)
FB,8HD":\>@6 :4>44 84F:@D@*" F B@<@V\` @BH4R,F84N BD4$@D@& (4>H,DL,D@<,HD").
%ZF@8"b FH,B,>\ RJ&FH&4H,:\>@FH4 L@H@BD4,<>48@& ^H@(@ BD4$@D" $Z:" *@FH4(>JH" 2" FR,H

4FB@:\2@&">4b >,$@:\T4N @N:"*4H,:\>ZN 2<,,&48@&, B@2&@:b&T4N BD@&@*4H\ 42<,D,>4b
BD4 >,6HD":\>@6 H,<B,D"HJD, 8@F<4R,F8@(@ 8@D"$:b & <@<,>H BD@N@0*,>4b H,>,&@6

FH@D@>Z 1,<:4, H.,. BD4 H,<B,D"HJD, &ZF@84N F:@,& "H<@FL,DZ & >@R>@, &D,<b;

· ^8FB,D4<,>H "+&LD"H", 4<,&T46 F&@,6 P,:\` B@:JR,>4, 8@F<4R,F8@6 4>L@D<"P44 @

H,DD4H@D44 E4D46F8@6 !D"$F8@6 C,FBJ$:484 *:b 42JR,>4b 4 4FB@:\2@&">4b BD4D@*>ZN

D,FJDF@&.

E4D46F846 "FHD@>"&H &<,FH, F F@&,HF84<4 "FHD@>"&H"<4 JR"FH&@&": H"80, & @FJV,FH&:,>44

*DJ(4N 8@F<4R,F84N BD@(D"<<. % B@*(@H@&8, ^H@(@ &"0>@(@ 8@F<4R,F8@(@ B@:,H" JR"FH&@&":" '7)1
& F@HDJ*>4R,FH&, F *DJ(4<4 >"JR>Z<4 JRD,0*,>4b<4 E4D46F8@6 !D"$F8@6 C,FBJ$:484 4 $Z&T,(@

E@&,HF8@(@ E@`2". % N@*, ^H@(@ B@:,H" >"Db*J F 8@F<4R,F84< L@H@(D"L4D@&">4,< $Z:4

@FJV,FH&:,>Z BD@(D"<<Z "^D@L@H@FX,<84.

="JR>Z, JRD,0*,>4b E4D46F8@6 !D"$F8@6 C,FBJ$:484 JR"FH&@&":4 H"80, & @$D"$@H8, 4 ">":42,

8@F<4R,F84N 42@$D"0,>46, B@:JR,>>ZN & D,2J:\H"H, F@&<,FH>@(@ 8@F<4R,F8@(@ B@:,H", *:b

4FB@:\2@&">4b & D"2:4R>ZN @$:"FHbN (,@:@(44, (4*D@:@(44, F,:\F8@(@ N@2b6FH&" 4 4FB@:\2@&">4b
@8DJ0"`V,6 FD,*Z & Db*, D,(4@>@& E4D46F8@6 !D"$F8@6 C,FBJ$:484.
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E:,*J,H @H<,H4H\, RH@ & F@@H&,HFH&44 F D,2@:`P4,6 !/35/791',>,D":\>@6!FF"<$:,4?D(">42"P44
?$X,*4>,>>ZN ="P46 @H 12 b>&"Db 1981(@*" E4D46F8"b !D"$F8"b C,FBJ$:48" b&:b,HFb R:,>@<
7?AI?E. ?>" JR"FH&J,H & D"$@H, $@:\T4>FH&" <,0*J>"D@*>ZN 8@>L,D,>P46 4 <,0*J>"D@*>ZN

>"JR>ZN 4 H,N>4R,F84N 8@<4H,H@& & ^H@6 @$:"FH4. E4D46F8"b !D"$F8"b C,FBJ$:48" b&:b,HFb H"80,
R:,>@< 3=G+9E!G 4 (@FJ*"DFH&@< - R:,>@< !C!#E!G. ?>" D"FB@:"(",H Db*@< FH">P46 FBJH>48@&@6
F&b24 4 FH">P4b<4 BDb<@(@ H,:,- 4 D"*4@&,V">4b. '@FJ*"DFH&,>>"b 8@DB@D"P4b H,:,8@<<J>48"P46
;4>4FH,DFH&" 8@<<J>48"P46 E4D44 @H&,R",H 2" @$,FB,R,>4, <,0*J>"D@*>@6 H,:,L@>>@6 F&b24 4

H,:,8@<<J>48"P46 4 @$,FB,R,>4, FBJH>48@&@6 F&b24 & (@FJ*"DFH&,>>@< 4 R"FH>@< F,8H@D"N R,D,2

FBJH>484 "3=G+9E!G" 4 "!C!#E!G". E4D46F8"b !D"$F8"b C,FBJ$:48" D"FB@:"(",H Db*@< >"2,<>ZN
BD4,<>ZN FH">P46, 8@H@DZ, 4FB@:\2J`HFb *:b @$<,>" H,:,&424@>>Z<4 BD@(D"<<"<4 B@ &F,<J <4DJ
4 4N B,D,*"R4 F B@$,D,0\b !H:">H4R,F8@(@ @8,">" >" B@$,D,0\, 3>*46F8@(@ @8,">".

E:,*J,H @H<,H4H\ H"80,, RH@ E4D46F8"b !D"$F8"b C,FBJ$:48", & F@HDJ*>4R,FH&, F 7?AI?E,
&ZFHJB4:" BD4>4<"`V,6 FH@D@>@6 D,(4@>":\>@(@ JR,$>@(@ F,<4>"D" ?D(">42"P44 ?$X,*4>,>>ZN

="P46 B@ &@BD@F"< 4FB@:\2@&">4b *4FH">P4@>>@(@ 2@>*4D@&">4b & P,:bN 42JR,>4b 4 42ZF8">4b

D,FJDF@& 1,<:4. ]H@H F,<4>"D, F@FH@b&T46Fb & 1979(@*J, $Z: B,D&Z< F,<4>"D@< H"8@(@ D@*",
8@H@DZ6 BD@N@*4: & "D"$F84N FHD">"N 4 8"F":Fb &@BD@F@& 4FB@:\2@&">4b 8@F<4R,F8@(@ BD@FHD">FH&"

4 *4FH">P4@>>@(@ 2@>*4D@&">4b. A@F:, ^H@(@ $Z:" BD@&,*,>" P,:"b F,D4b 8@>L,D,>P46 4 F,<4>"D@&
& ^H@6 @$:"FH4, B@F:,*>,6 42 8@H@DZN $Z:" A,D&"b 8@>L,D,>P4b "D"$F84N FHD"> B@ 4FF:,*@&">4`
8@F<4R,F8@(@ BD@FHD">FH&", *4FH">P4@>>@<J 2@>*4D@&">4` 4 L@H@(D"<<,HD44, 8@H@D"b $Z:"

@D(">42@&">" 4 BD@&,*,>" E4D46F8@6 !D"$F8@6 C,FBJ$:48@6 & @8Hb$D, 1995(@*" & F@HDJ*>4R,FH&, F
94(@6 "D"$F84N (@FJ*"DFH& 4 ?D(">42"P4,6 94(4 "D"$F84N (@FJ*"DFH& B@ &@BD@F"< @$D"2@&">4b, >"J84
4 8J:\HJDZ (!9+E7?).

EE. ;,0*J>"D@*>@,;,0*J>"D@*>@, F@HDJ*>4R,FH&@F@HDJ*>4R,FH&@ && @$:"FH4@$:"FH4 4FF:,*@&">4b4FF:,*@&">4b 8@F<4R,F8@(@8@F<4R,F8@(@

BD@FHD">FH&"BD@FHD">FH&" 44 *4FH">P4@>>@(@*4FH">P4@>>@(@ 2@>*4D@&">4b2@>*4D@&">4b

G"8@, F@HDJ*>4R,FH&@ b&:b,HFb 4FH@R>48@< F@&D,<,>>@6 4>L@D<"P44 4 *">>ZN & @$:"FH4

*4FH">P4@>>@(@ 2@>*4D@&">4b, 8@H@D@, B@2&@:b,H E4D46F8@6 !D"$F8@6 C,FBJ$:48, 4*H4 & >@(J F
B,D,*@&Z<4 *@FH40,>4b<4 & @$:"FH4 4FF:,*@&">4b 8@F<4R,F8@(@ BD@FHD">FH&" 4 *4FH">P4@>>@(@

2@>*4D@&">4b 4 4FB@:\2@&"H\ 4N >" BD"8H48, & P,:bN @$,FB,R,>4b >,J8:@>>@(@ 4 &F,FH@D@>>,(@

BD@(D,FF" &F,(@ R,:@&,R,FH&". =40, @$@$V"`HFb >"4$@:,, &"0>Z, >"BD"&:,>4b *,bH,:\>@FH4 & ^H@6
@$:"FH4.

1. E@HDJ*>4R,FH&@E@HDJ*>4R,FH&@ FF 7?AI?E7?AI?E

E4D46F8"b !D"$F8"b C,FBJ$:48" JR"FH&J,H &@ &F,N <,D@BD4bH4bN 4 F@&,V">4bN 7?AI?E 4

BD@&@*4H >" @F>@&, 4N D,2J:\H"H@& F@$FH&,>>Z, <,D@BD4bH4b, >"BD"&:,>>Z, >" F@*,6FH&4,

>":"04&">4` <,0*J>"D@*>@(@ F@HDJ*>4R,FH&" & @$:"FH4 @F&@,>4b 8@F<4R,F8@(@ BD@FHD">FH&" 4

*4FH">P4@>>@(@ 2@>*4D@&">4b. ?>" BD4>4<",H "8H4&>@, JR"FH4, &@ &F,N F@&,V">4bN ="JR>@-
H,N>4R,F8@(@ B@*8@<4H,H". % P,:bN *":\>,6T,(@ D"FT4D,>4b H"8@(@ F@HDJ*>4R,FH&" 4 & F@@H&,HFH&44
F D,2@:`P4,6 45/72 ',>,D":\>@6 !FF"<$:,4 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 @H 11 *,8"$Db
1990(@*", 8"F"`V,6Fb D,8@<,>*"P44 7?AI?E B@ F@2*">4` D,(4@>":\>ZN P,>HD@& 8@F<4R,F84N

4FF:,*@&">46 4 H,N>@:@(46 & D"2&4&"`V4NFb FHD">"N, E4D46F8"b !D"$F8"b C,FBJ$:48" &ZFHJB4:"
R,D,2 ]8@>@<4R,F8J` 4 F@P4":\>J` 8@<4FF4` *:b 1"B"*>@6 !244 (]E71!) F BD,*:@0,>4,<
D"2<,FH4H\ J F,$b D,(4@>":\>Z6 P,>HD *:b 1"B"*>@6 !244 & P,:bN >"D"V4&">4b H,N>4R,F8@(@

B@H,>P4":" & @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b. 'DJBB" BD,*FH"&4H,:,6 ]E71! 4 7?AI?E

B@F,H4:" '7)1. ]H" (DJBB" &FHD,H4:"F\ F BD,*FH"&4H,:b<4 @L4P4":\>ZN JRD,0*,>46 E4D44. ="
&FHD,R,, BD@N@*4&T,6 & >"R":, 1994(@*", BD4FJHFH&@&": BD,*FH"&4H,:\-D,24*,>H AC??= & )"<"F8,.
]H@ BD,*:@0,>4, $Z:@ B@*H&,D0*,>@ E4D4,6 & 1995(@*J.

E 7?AI?E $Z:@ *@FH4(>JH@ F@(:"T,>4, @ BD@&,*,>44 & TH"$-8&"DH4D, '7)1 & )"<"F8,

JR,$>@(@ F,<4>"D"-BD"8H48J<" B@ &@BD@F"< 4FB@:\2@&">4b <,H@*@& *4FH">P4@>>@(@ 2@>*4D@&">4b *:b
<@>4H@D4>(" 4 8@>HD@:b BD@P,FF@& @BJFHZ>4&">4b, 8@H@DZ6 $Z: 2"B:">4D@&"> >" HD,H46 8&"DH":
1995(@*", >@ $Z: B,D,>,F,> >" $@:,, B@2*>4, FD@84, 8@H@DZ, *@:0>Z $ZH\ @BD,*,:,>Z & 8D"HR"6T,,
&D,<b.
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2. E@HDJ*>4R,FH&@E@HDJ*>4R,FH&@ FF AD@*@&@:\FH&,>>@6AD@*@&@:\FH&,>>@6 44 F,:\F8@N@2b6FH&,>>@6F,:\F8@N@2b6FH&,>>@6

@D(">42"P4,6@D(">42"P4,6 (K!?K!?)

'7)1 @FJV,FH&:b,H 18-<,FbR>Z6 BD@,8H, 4<,`V46 F&@,6 P,:\` D"FT4D,>4, ,, H,N>4R,F84N

&@2<@0>@FH,6 B@ @$>"DJ0,>4` 4FH@R>48@& &@*Z F B@<@V\` <,H@*@& *4FH">P4@>>@(@ 2@>*4D@&">4b.
?>" J0, @FJV,FH&4:" & F@HDJ*>4R,FH&, F K!? Db* ">":@(4R>ZN BD@,8H@& F,:\F8@N@2b6FH&,>>@(@ 4

(4*D@:@(4R,F8@(@ N"D"8H,D".

3. E@HDJ*>4R,FH&@E@HDJ*>4R,FH&@ FF 3F:"<F8@63F:"<F8@6 F,H\`F,H\` B@B@ 8@F<4R,F8@68@F<4R,F8@6 >"J8,>"J8, 44 H,N>48,H,N>48, (3=E+G3=E+G)
&& A"84FH">,A"84FH">,

E4D46F8"b !D"$F8"b C,FBJ$:48", BD,*FH"&:b,<"b '7)1, FH":" R:,>@< 3FB@:>4H,:\>@(@ F@&,H"
3=E+G. E@&,H BD@&@*4H &"0>Z, H,N>4R,F84, <,D@BD4bH4b B@ @$<,>J F@&D,<,>>@6 H,N>4R,F8@6

4>L@D<"P4,6, @$,FB,R,>4` *@FHJB" (@FJ*"DFH&-R:,>@& 8 $">8J *">>ZN 4 @FJV,FH&:,>4` B:">@&

F@2*">4b 4 >"D"V4&">4b H,N>4R,F8@(@ B@H,>P4":" & @$:"FH4 8@F<4R,F8@6 >"J84 4 FBJH>48@&@6

H,N>@:@(44.

C"2&4&"`V4,Fb FHD">Z 4FBZHZ&"`H B@HD,$>@FH\ & B@FH@b>>@< J8D,B:,>44 4 D"2&4H44 F&@,6

>"P4@>":\>@6 ^8@>@<484. A,D,*@&Z, <,H@*Z *4FH">P4@>>@(@ 2@>*4D@&">4b <@(JH FH"H\ @F>@&@6 *:b
*@FH40,>4b Db*" P,:,6 & @$:"FH4 D"2&4H4b, H"84N, 8"8 @BD,*,:,>4, F@FH@b>4b F,:\F8@N@2b6FH&,>>ZN
J(@*46, " H"80, &@*>ZN 4 <4>,D":\>ZN D,FJDF@&, B@:JR,>4, H@R>@6 4>L@D<"P44 *:b D">>,(@

@$>"DJ0,>4b B@F,&@&, B@D"0,>>ZN &D,*4H,:b<4, 4 @P,>8" JD@0"6>@FH4, @BD,*,:,>4, @$X,<" 2"B"F@&
&@*Z & &4*, :,*>48@&ZN @$D"2@&">46, D">>,, @$>"DJ0,>4, >424>>ZN B@0"D@& 4 <@>4H@D4>(

^8@:@(4R,F84N 42<,>,>46, &Zb&:,>4, F:JR",& BD@<ZT:,>>@(@ 2"(Db2>,>4b, 2"(Db2>,>4b &@*Z 4

&@2*JN", <@>4H@D4>( 8:4<"H4R,F84N 42<,>,>46 4 H.*. G"84< @$D"2@<, BD4<,>,>4, *4FH">P4@>>@(@
2@>*4D@&">4b <@0,H &>,FH4 FJV,FH&,>>Z6 &8:"* & D"2&4H4, :`$@6 FHD">Z 4 FH"H\ L"8H@D@<,
FB@F@$FH&J`V4< J8D,B:,>4` >"P4@>":\>@6 ^8@>@<484. A@^H@<J F JR,H@< <>@(@R4F:,>>ZN &"0>ZN
FB@F@$@& BD4<,>,>4b 8@F<4R,F84N 4FF:,*@&">46 4 *4FH">P4@>>@(@ 2@>*4D@&">4b <,0*J>"D@*>@,

F@HDJ*>4R,FH&@ & ^H@6 @$:"FH4 <@0,H FH"H\ ^LL,8H4&>@6 @F>@&@6 *:b <,0*J>"D@*>@(@ D"2&4H4b.

G!39!=)G!39!=)

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

!!. ="$:`*,>4,="$:`*,>4, 1,<:41,<:4

1. AD4,<AD4,< *">>ZN*">>ZN

="P4@>":\>Z< P,>HD@< B@ @FJV,FH&:,>4`<,D@BD4bH46 & @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b

b&:b,HFb O,>HD *4FH">P4@>>@(@ 2@>*4D@&">4b G"4:">*" (O)1G), *,6FH&J`V46 B@* ^(4*@6

="P4@>":\>@(@ >"JR>@(@ F@&,H" G"4:">*" (==EG). O)1G ^8FB:J"H4DJ,H >"2,<>J` BD4>4<"`VJ`

FH">P4` *:b B@:JR,>4b *">>ZN *4FH">P4@>>@(@ 2@>*4D@&">4b FT,FH4 FBJH>48@&: "9^>*F"H", "EA?G",
"ERS", "JERS", "MOS" 4 F@ FBJH>48" =?!!. % $:40"6T,< $J*JV,< ^H" FH">P4b $J*,H

<@*,D>424D@&">" & P,:bN BD4,<" *">>ZN F >@&ZN LJ>8P4@>4DJ`V4N FBJH>48@&, H"84N, 8"8 "IRS" 4
"RADARSAG". ]H" FH">P4b B@-BD,0>,<J b&:b,HFb @*>@6 42 >"4$@:,, B,D,*@&ZN &@ &F,< <4D, FH">P46,
8@H@D"b FB@F@$>" BD4>4<"H\ *">>Z, F T,FH4 FBJH>48@& *:b 4FF:,*@&">4b D,FJDF@& 1,<:4.

2. C"FBD@FHD">,>4,C"FBD@FHD">,>4, *">>ZN*">>ZN

a&:bbF\ D,(4@>":\>Z< P,>HD@< B@ D"FBD@FHD">,>4` FBJH>48@&ZN *">>ZN,O)1G BD,*@FH"&:b,H
<>@(@BD@L4:\>Z, FBJH>48@&Z, *">>Z, D"2:4R>Z< B@:\2@&"H,:b< &@ &F,< <4D,. ="2,<>"b

BD4>4<"`V"b FH">P4b P,>HD" D,(J:bD>@ BD4>4<",H 4 @$D"$"HZ&",H FBJH>48@&Z, *">>Z,. %

>"FH@bV,, &D,<b O)1G D"FB@:"(",H @$T4D>Z< "DN4&@< FBJH>48@&ZN *">>ZN, 8@H@DZ, <@(JH $ZH\
4FB@:\2@&">Z *:b J*@&:,H&@D,>4b B@HD,$>@FH,6 8"8 >"P4@>":\>ZN, H"8 4 <,0*J>"D@*>ZN

B@:\2@&"H,:,6. O,>HD D"FB@:"(",H 42@$D"0,>4b<4 & L@H@(D"L4R,F8@6 (>" B:,>8, 4 >" $J<"(,) 4
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P4LD@&@6 (>" F@&<,FH4<@6 F 8@<B\`H,D>Z<4 F4FH,<"<4 <"(>4H>@6 :,>H, 4 >" 8"FF,H"N F

&@F\<4<4::4<,HD@&@6 :,>H@6) L@D<,. ?$V"b FH@4<@FH\ *">>ZN, 8@H@DZ, $Z:4 D"FBD@FHD">,>Z &
1995(@*J FD,*4 >"P4@>":\>ZN 4 <,0*J>"D@*>ZN B@:\2@&"H,:,6, F@FH"&4:" @8@:@ 1,7<:>. *@::"D@&
ES!.

E >"R":" @FJV,FH&:,>4b AD@(D"<<Z *4FH">P4@>>@(@ 2@>*4D@&">4b & G"4:">*, D"2:4R>Z,

(@FJ*"DFH&,>>Z, JRD,0*,>4b, 2">4<"`V4,Fb &@BD@F"<4 D"P4@>":\>@(@ 4FB@:\2@&">4b BD4D@*>ZN
D,FJDF@& 4 @8DJ0"`V,6 FD,*Z, T4D@8@ 4FB@:\2J`H <,H@*Z *4FH">P4@>>@(@ 2@>*4D@&">4b & F&@4N
F@@H&,HFH&J`V4N @$:"FHbN. 'DJBB" B@ BD48:"*>Z< D"2D"$@H8"<O)1G BD@&@*4H ">":42 42@$D"0,>46,
" H"80, @FJV,FH&:b,H <>@(@R4F:,>>Z, &"0>Z, 4FF:,*@&"H,:\F84, BD@,8HZ *:b J*@&:,H&@D,>4b

B@HD,$>@FH,6 @H&,HFH&,>>ZN F@HDJ*>48@& D"2:4R>ZN JRD,0*,>46. QH@ 8"F",HFb FD,*FH& *:b

BD4<,>,>4b *">>ZN, H@ P,>HD D"FB@:"(",H H"84<4 @F>@&>Z<4 F4FH,<"<4 3!E 4 '3E, 8"8
;+C3)3!=, ;3AE, AE3, "3>H,D(D"L", EA!=E, !CE/3=K? 4 H.*. %F, ^H4 F4FH,<Z 4FB@:\2J`HFb
*:b @FJV,FH&:,>4b 4FF:,*@&"H,:\F84N 4 JR,$>ZN <,D@BD4bH46 O)1G, " H"80, *DJ(4N F@@H&,HFH&J`V4N
JRD,0*,>46.

3. AD,*@FH"&:,>4,AD,*@FH"&:,>4, (D">H@&(D">H@& >">" BD@&,*,>4,BD@&,*,>4, 4FF:,*@&">464FF:,*@&">46

+0,(@*>@ P,>HD &Z*,:b,H (D">H & D"2<,D, *@ 4,8<:>. $"H@& >" BD@&,*,>4, BD4$:424H,:\>@
10 >"JR>@-4FF:,*@&"H,:\F84N BD@,8H@&, BD,*:@0,>>ZN >"P4@>":\>Z<4 4FF:,*@&"H,:b<4 D"2:4R>ZN
JRD,0*,>46. G"8@(@ D@*" L4>">F4D@&">4, B@:JR4:@ J0, F&ZT, 150BD@,8H@&. O,:\ BD,*@FH"&:,>4b
^H4N (D">H@& 2"8:`R",HFb & F@*,6FH&44 BD4<,>,>4` <,H@*@& *4FH">P4@>>@(@ 2@>*4D@&">4b &>JHD4

FHD">Z, & R"FH>@FH4, & FL,D, D"P4@>":\>@(@ 4FB@:\2@&">4b BD4D@*>ZN D,FJDF@& 4 <@>4H@D4>("
@8DJ0"`V,6 FD,*Z.

% P,:bN F@*,6FH&4b BD4<,>,>4` <,H@*@& *4FH">P4@>>@(@ 2@>*4D@&">4b O)1G ,0,(@*>@

@D(">42J,H *:b D"2:4R>ZN 2"4>H,D,F@&">>ZN JRD,0*,>46 JR,$>Z, 8JDFZ B@ H"84< &@BD@F"<, 8"8
BD4>P4BZ *4FH">P4@>>@(@ 2@>*4D@&">4b, ">":42 P4LD@&ZN 42@$D"0,>46 4 <,H@*Z B@:JR,>4b

(,@(D"L4R,F8@6 4>L@D<"P44. 7D@<, H@(@, & F@HDJ*>4R,FH&, F <,0*J>"D@*>Z<4 JRD,0*,>4b<4 P,>HD
,0,(@*>@ @D(">42J,H <,0*J>"D@*>Z, F,<4>"DZ 4 BD"8H48J<Z B@ &@BD@F"< *4FH">P4@>>@(@

2@>*4D@&">4b 4 '3E, H"84, 8"8:

· 16-b !24"HF8"b 8@>L,D,>P4b B@ *4FH">P4@>>@<J 2@>*4D@&">4`, @D(">42@&">>"b F@&<,FH>@
F !24"HF8@6 "FF@P4"P4,6 B@ *4FH">P4@>>@<J 2@>*4D@&">4`, aB@>4b;

· E@&,V">4, 7@>FJ:\H"H4&>@(@ F@&,H" +E-!E+!=, @D(">42@&">>@, F@&<,FH>Z<4 JF4:4b<4
+7! 4 +&D@B,6F8@(@ F@`2";

· E,<4>"D-BD"8H48J< B@ D,"$4:4H"P44 :,F@&, b&:b&T4NFb @$X,8H@< :,F@2"(@H@&@8, &
"24"HF8@-H4N@@8,">F8@< D,(4@>, - FJ$BD@,8H III, @D(">42@&">>Z6 F@&<,FH>@ F aB@>4,6;

· ;,0*J>"D@*>"b 8@>L,D,>P4b B@ HD@B4R,F84< :,F"< & XXI &,8, "K?CGC?A-96",
@D(">42@&">>"b F@&<,FH>@ F K4>:b>*4,6.

4. ;,0*J>"D@*>@,;,0*J>"D@*>@, F@HDJ*>4R,FH&@F@HDJ*>4R,FH&@

O)1G B@FH@b>>@ F@HDJ*>4R",H F <,0*J>"D@*>Z<4 JRD,0*,>4b<4 & P,:bN BD@&,*,>4b >"JR>@-
4FF:,*@&"H,:\F8@6 *,bH,:\>@FH4 B@ BD4<,>,>4` <,H@*@& *4FH">P4@>>@(@ 2@>*4D@&">4b & @$:"FH4

D"P4@>":\>@(@ 4FB@:\2@&">4b BD4D@*>ZN D,FJDF@& 4 <@>4H@D4>(" @8DJ0"`V,6 FD,*Z. % >"FH@bV,,
&D,<b P,>HD &<,FH, F Db*@< <,0*J>"D@*>ZN JRD,0*,>46 @FJV,FH&:b,H >,F8@:\8@ 8DJB>ZN F@&<,FH>ZN

>"JR>@-4FF:,*@&"H,:\F84N BD@(D"<<, H"84N, 8"8:

· C,(4@>":\>"b BD@(D"<<" +E-!E+!= B@ D"*4@:@8"P4@>>@<J *4FH">P4@>>@<J

2@>*4D@&">4` F 4FB@:\2@&">4,< FBJH>48" ERS-1F@&<,FH>@ F +&D@B,6F84< F@`2@</+7!;

· AD@(D"<<" &Z&,D84 *">>ZN !E+!=/"JERS-1"F@&<,FH>@ F =!E)!, aB@>4b;
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· AD@(D"<<" "':@J$E!C" F@&<,FH>@ F 7O)1, 7">"*";

· E4FH,<" (:@$":\>@6 F,H4 >"JR>ZN 4FF:,*@&">46 F@&<,FH>@ F =!E)!/EG!, aB@>4b;

· ;@>4H@D4>( 42<,>,>46 HD@B4R,F84N :,F@& F@&<,FH>@ F KKAC3/EG!, aB@>4b;

· AD@,8H ;]'#/EG!CG 9I77 *:b _(@-%@FH@R>@6 !244 F@&<,FH>@ F ?D(">42"P4,6

?$X,*4>,>>ZN ="P46;

· ?BD,*,:,>4, 8@DD,:bP44<,0*J D"FBD@FHD">,>>@FH\`<":bD44 & G"4:">*, 4 42<,>,>4b<4

D"FH4H,:\>@(@ B@8D@&" F B@<@V\` <,H@*@& FBJH>48@&@(@ *4FH">P4@>>@(@ 2@>*4D@&">4b

& F@HDJ*>4R,FH&, F %?1;

· AD4<,>,>4, <,H@*@& *4FH">P4@>>@(@ 2@>*4D@&">4b & D"<8"N 4FF:,*@&">4b *&40,>4b &@*Z

4 @F"*8@& & D,8, Q"@-AD"b & G"4:">*, 4 2":4&, 94>*4>b> & 74H", F@&<,FH>@ F 74H",<;

· AD4<,>,>4, FBJH>48@&ZN *">>ZN, B@:JR,>>ZN F B@<@V\` @BH4R,F84N *"HR48@& 4 C9E F
F4>H,H4R,F8@6 "B,DHJD@6, & D"<8"N <@>4H@D4>(" HD@B4R,F84N :,F@& F@&<,FH>@ F ES!;

· E@&<,FH>Z6 >"JR>@-4FF:,*@&"H,:\F846 BD@,8H & F@HDJ*>4R,FH&, F JOFCA,aB@>4b;

· AD@,8H PAC-RIM AIRSAR/TOPSARF@&<,FH>@ F =!E!, ES!.

5. E3%?GQE3%?GQ-G!39!=)G!39!=)

E3%?GQ-G!39!=) BD,*FH"&:b,H F@$@6 8@<B:,8F>J` F4FH,<J 8@>HD@:b 2" F@FH@b>4,< <@DF8@6
FD,*Z 4 BD@(>@24D@&">4b ,, 42<,>,>46, 8@H@D"b F@,*4>b,H & F,$, @B,D"P44 B@ F$@DJ 4 ">":42J
*">>ZN, <@*,:4D@&">4` 4 BD@(>@24D@&">4` F@FH@b>4b ^8@:@(4R,F8@6 F4FH,<Z F 4FB@:\2@&">4,<

JF@&,DT,>FH&@&">>@6 8@<B\`H,D424D@&">>@6 F4FH,<Z *:b D"FBD@FHD">,>4b FD,*4 2"4>H,D,F@&">>ZN

@B,D"H@D@& 4/4:4 @L4P4":\>ZN BD,*FH"&4H,:,6 4>L@D<"P44 4 BD@(>@2@& @ <@DF8@6 FD,*,. )">>Z,
& D,":\>@< <"FTH"$, &D,<,>4 B@FHJB"`H F H,:,<,HD4R,F84N $J68@&ZN FH">P46 (42&,FH>ZN 8"8 $J4
G?#3E) 4 &8:`R"`H <,H,@D@:@(4R,F84, B"D"<,HDZ (F@*,D0">4, 84F:@D@*"/B4H"H,:\>ZN &,V,FH&,
2"HJN">4, F&,H", &@:>Z, H,R,>4b, H,<B,D"HJD"/F@:,>@FH\, D"*4@"8H4&>@FH\). #J68@&Z, FH">P44 4<,`H
H"80, F@$FH&,>>@, @$@DJ*@&">4, *:b D,(4FHD"P44 *">>ZN, $@DH@&J` F4FH,<J @$D"$@H84 *">>ZN (*:b
">":42" *">>ZN 4 8@>HD@:b 8"R,FH&") 4 F4FH,<J 4N B,D,*"R4. 1"H,< B@:JR,>>Z, *">>Z, B,D,*"`HFb
>" $,D,(@&J` FH">P4` R,D,2 F4FH,<Z F&b24 3=;!CE!G 4 !C'?E.

)">>Z, @$D"$"HZ&"`HFb 4 ND">bHFb & L@D<"H, &D,<,>>@(@ Db*". ?>4 <@(JH $ZH\ BD,*FH"&:,>Z
& L@D<, H"$:4P 4:4 (D"L4R,F84N 42@$D"0,>46. % D"<8"N ^H@6 BD@(D"<<Z $Z: D"2D"$@H"> Db*

BD@(D"<<>ZN FD,*FH& P4LD@&@(@ <@*,:4D@&">4b 4 BD@(>@24D@&">4b, & H@< R4F:, M!5#?E, =?;!),
?59EA39,?59EG!G. )">>Z, D"FBD@FHD">b`HFb R,D,2 F4FH,<J ^:,8HD@>>ZN 4>L@D<"P4@>>ZN H"$:@
(##E ==EG) 4 World Wide Web (WWW). E4FH,<" ^:,8HD@>>ZN 4>L@D<"P4@>>ZN H"$:@ (##E)
LJ>8P4@>4DJ,H F >@b$Db 1995(@*". A@:\2@&"H,:4 <@(JH B@*8:`R"H\Fb 8 ##E *:b B,D,*"R4 *">>ZN
$J68@&ZN FH">P46, JFH">@&:,>4b F&b24 F *DJ(4<4 B@:\2@&"H,:b<4 F B@<@V\` F4FH,<Z ^:,8HD@>>@6
B@RHZ 4 BD@F<@HD" 8@>L,D,>P46, F@*,D0"V4N 4>L@D<"P4` 42 D"2:4R>ZN FHD"> <4D" (&8:`R"b
"`2>,H"). ]H" F4FH,<" B@2&@:b,H B@:\2@&"H,:b< B@*8:`R"H\Fb 8 >,6 R,D,2 H,:,L@>>Z, :4>44 (F
B@<@V\` <@*,<") 4 R,D,2 TCP-IP. =" F,D&,D ==EG & World Wide Web<@0>@ &Z6H4 B@ "*D,FJ
http://www.nrct.go.th/. ),bH,:\>@FH\ E3%?GQ H"80, @B4FZ&",HFb >" FHD">4P"N WWW.

6. #J*JV4,#J*JV4, H,>*,>P44H,>*,>P44

O)1G B:">4DJ,H @$,FB,R4H\ B@:\2@&"H,:,6 $@:,, J*@$>Z<4 FD,*FH&"<4 @$D"$@H84 2"8"2@& F

B@<@V\` 8@<B\`H,D>ZN F4FH,<. #J*,H H"80, @$,FB,R,>" &@2<@0>@FH\ B@4F8" *">>ZN & 8"H":@("N
R,D,2 3>H,D>,H. A@ 2"&,DT,>44 D"$@HZ >"* F@2*">4,< 8@<B\`H,D>@6 F,H4 @$F:J04&">4b

B@:\2@&"H,:4 F<@(JH B@*8:`R"H\Fb 8 >,6 4 >"BD"&:bH\ F&@4 2"8"2Z & D,04<, @>:"6>. ?*>"8@ &

>"FH@bV,, &D,<b B@:\2@&"H,:4 &@ &F,< <4D, <@(JH 4FB@:\2@&"H\ F4FH,<J *4FH">P4@>>@(@ B@4F8" &



A/AC.105/661
Page 70

8"H":@("N. A@*8:`R4H\Fb 8 >,6 <@0>@ F B@<@V\` <@*,<". 7D@<, H@(@, R,D,2 4FN@*>J`
FHD">4PJ O)1G B@:\2@&"H,:4 <@(JH B@:JR4H\ 4>L@D<"P4` @ F"<@< O,>HD, 4 ,(@ *,bH,:\>@FH4.

="Db*J F 4FB@:\2@&">4,< B,D,*@&@6 H,N>@:@(44 BJH,< B@:JR,>4b 4 @$D"$@H84 *">>ZN F

F@&D,<,>>ZN FBJH>48@& O)1G B:">4DJ,H H"80, 2"BJFH4H\ <":Z6 FBJH>48 *4FH">P4@>>@(@

2@>*4D@&">4b, F H,< RH@$Z >, @HFH"&"H\ @H FHD,<4H,:\>@(@ BD@(D,FF" & @$:"FH4 *4FH">P4@>>@(@

2@>*4D@&">4b.
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7. 1"8:`R,>4,1"8:`R,>4,

AD@(D"<<Z FBJH>48@&@(@ *4FH">P4@>>@(@ 2@>*4D@&">4b G"4:">*" >, @HFH"`H @H @$V,<4D@&@(@

BD@(D,FF" & @$:"FH4 8@F<4R,F8@6 H,N>484. C"FB@:"("b >"2,<>@6 FH">P4,6, 8@H@D"b <@0,H B@:JR"H\
4 @$D"$"HZ&"H\ D"2:4R>Z, FBJH>48@&Z, *">>Z,, G"4:">* <@0,H BD,*@FH"&:bH\ B@:\2@&"H,:b<

<>@(@BD@L4:\>Z, FBJH>48@&Z, *">>Z, >"P4@>":\>@(@ 4 <,0*J>"D@*>@(@ N"D"8H,D". E@2*">4, HD,N
D,(4@>":\>ZN P,>HD@& F@*,6FH&4b D"2&4H4` *4FH">P4@>>@(@ 2@>*4D@&">4b & Q4">(<"6F8@<

J>4&,DF4H,H,, 7N@>8^>F8@< J>4&,DF4H,H, 4 I>4&,DF4H,H, 4<. BD4>P" E@>8:" $J*,H FB@F@$FH&@&"H\
>"D"V4&">4` 4 J8D,B:,>4` B@H,>P4":" & @$:"FH4 BD4<,>,>4b FBJH>48@&@(@ *4FH">P4@>>@(@

2@>*4D@&">4b & 4>H,D,F"N B@:\2@&"H,:,6 *">>@(@ D,(4@>". 7D@<, H@(@, & D,2J:\H"H, 2"B:">4D@&">>@6
D"2D"$@H84 F@$FH&,>>@(@ <":@(@ FBJH>48" G"4:">* $J*,H B@-BD,0>,<J 4(D"H\ &"0>J` D@:\ & @$:"FH4
*4FH">P4@>>@(@ 2@>*4D@&">4b 4 8@F<4R,F8@6 H,N>484 & !24"HF8@-H4N@@8,">F8@< D,(4@>,.

%%. EBJH>48EBJH>48 " G!57?;G!57?;-3"

="P4@>":\>"b F4FH,<" FBJH>48@&@6 F&b24 G"4:">*" "G!57?;" BD,*@FH"&:b,H JF:J(4

(@FJ*"DFH&,>>@<J 4 R"FH>@<J F,8H@D"< G"4:">*" 4, >"F8@:\8@ ^H@ &@2<@0>@, F@F,*>4< FHD">"<.
;4>4FH,DFH&@ HD">FB@DH" 4 F&b24 B@DJR4:@ (@FJ*"DFH&,>>@6 8@<B">44 "Shinawatra Satellite Public
Company Limited"@FJV,FH&:bH\ 2"8JB84, 2"BJF8 4 ^8FB:J"H"P4` FBJH>48@& "G!57?;". % >"FH@bV,,
&D,<b LJ>8P4@>4DJ`H D"FB@:@0,>>Z, >" B@24P44 75,5 (D"*. &.*. FBJH>484 "G!57?;-1" 4 "G!57?;-
2".

"G!57?;-3" - FBJH>48 H@6 0, F,D44 F:,*J`V,(@ B@8@:,>4b - b&:b,HFb FBJH>48@< <@*,:4

"EB,6F$JF-3000", B@FHD@,>>Z< LD">PJ2F8@6 8@<B">4,6 "!^D@FB"F\b:\". EBJH>48 "G!57?;-3"
BD,*FH"&:b,H F@$@6 FBJH>48 F@ FH"$4:42"P4,6 B@ HD,< @Fb<, B@:,2>"b >"(DJ28" 8@H@D@(@ &8:`R",H
24 BD4,<@@H&,HR48", D"$@H"`V4N & *4"B"2@>, E 4 14 BD4,<@@H&,HR48@&, D"$@H"`V4N & *4"B"2@>, Ku.
=" >,< $J*,H D"2<,V,>@ T,FH\ JFH">@&@8 "Global Beams",D"$@H"`V4N & *4"B"2@>, E, @N&"HZ&"`V4N
R,HZD, 8@>H4>,>H" 4 FB@F@$>ZN @$F:J04&"H\ B@:\2@&"H,:,6 & !244, +&D@B,, !&FHD":44 4 !LD48,.
;@V>Z, BD4,<@@H&,HR484, D"$@H"`V4, & *4"B"2@>, Ku 4 42:JR"`V4, >"BD"&:,>>Z6 4 JBD"&:b,<Z6
:JR, 4*,":\>@ B@*N@*bH *:b BD,*@FH"&:,>4b JF:J( Digital DTH & G"4:">*, 4 *DJ(4N FHD">"N *">>@(@

D,(4@>". EBJH>48 "G!57?;-3" $J*,H &Z&,*,> >" F&@` @D$4H":\>J` B@24P4` >" 78 (D"*. &.*. & 8@>P,
1996 ->"R":, 1997(@*@&.

%2:,H>"b <"FF" FBJH>48" "G!57?;-3" F@FH"&4H 2 6108(. +(@ @D$4H":\>"b <"FF" & >"R":,

^8FB:J"H"P44 F@FH"&4H 1 5608(. % 8@>P, FD@8" F:J0$Z - BD4$:424H,:\>@ R,D,2 15 :,H - @> $J*,H 4<,H\
<"FFJ 1 1608( 4 <@V>@FH\ 5 000&"HH.

GICO3aGICO3a

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

7@@D*4>"P4@>>Z6 8@<4H,H B@ 8@F<4R,F8@6 >"J8, 4 H,N>48, (_#3G+7) $Z: F@2*"> & GJDP44 &
1992(@*J. +(@ *,bH,:\>@FH\, " H"80, @FJV,FH&:b&T46Fb & *@B@:>,>4, 8 >,6 BD@,8H AD@(D"<<Z
D"2&4H4b ?D(">42"P44 ?$X,*4>,>>ZN ="P46 4 _=3)?, L4>">F4D@&":4F\ (:"&>Z< @$D"2@<

BD"&4H,:\FH&@< GJDP44. % P,:bN BD,*@FH"&:,>4b H,N>4R,F84N 8@>FJ:\H"P46 4 @FJV,FH&:,>4b

<,D@BD4bH46_#3G+7 & D"<8"N (:"&>@(@ >"JR>@-4FF:,*@&"H,:\F8@(@ 4>FH4HJH" ="P4@>":\>@(@ F@&,H"
(G_#3G!7) - 3FF:,*@&"H,:\F8@(@ P,>HD" ";"D<"D"" (3O;) - $Z:@ F@2*">@ H"80, IBD"&:,>4,
8@F<4R,F84N >"J8 (B@2*>,, IBD"&:,>4, 8@F<4R,F84N H,N>@:@(46). 7@<4H,H @FJV,FH&:b,H BD@(D"<<J
*,bH,:\>@FH4, @F>@&>@, &>4<">4, & D"<8"N 8@H@D@6 J*,:b,HFb B,D,R4F:,>>Z< >40, @$:"FHb<.

!!. )4FH">P4@>>@,)4FH">P4@>>@, 2@>*4D@&">4,2@>*4D@&">4, 4242 8@F<@F"8@F<@F" 44 "H<@FL,DZ"H<@FL,DZ

44 @$D"$@H8"@$D"$@H8" 42@$D"0,>4642@$D"0,>46, &8:`R"b&8:`R"b '3E'3E

%>"FH@bV,, &D,<b &IBD"&:,>44 8@F<4R,F84N H,N>@:@(463FF:,*@&"H,:\F8@(@ P,>HD" ";"D<"D""
LJ>8P4@>4DJ,H BD,8D"F>@ @$@DJ*@&">>"b :"$@D"H@D4b *4FH">P4@>>@(@ 2@>*4D@&">4b 4 @$D"$@H84
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42@$D"0,>46. A@HD,$>@FH4 :"$@D"H@D44 (@$@DJ*@&">4,, BD@(D"<<>@, @$,FB,R,>4,, B,DF@>":)
@$,FB,R4&"`HFb 2" FR,H &ZT,JB@<b>JH@(@ BD@,8H" _=3)? 4 <,FH>ZN FD,*FH& G_#3G!7. AD4

JR"FH44 ^H@6 :"$@D"H@D44 @FJV,FH&:b`HFb *&" >"P4@>":\>ZN BD@,8H" ("?BD,*,:,>4, B:@V"*,6,
2">bHZN 2,D>@&Z<4 8J:\HJD"<4, F B@<@V\` *4FH">P4@>>@(@ 2@>*4D@&">4b" 4 "E@FH"&:,>4, 8"DH
^D@244 B@R& F B@<@V\` <,H@*@& *4FH">P4@>>@(@ 2@>*4D@&">4b 4 (,@(D"L4R,F84N 4>L@D<"P4@>>ZN

F4FH,<") 4 *&" <,0*J>"D@*>ZN BD@,8H" ("1"(Db2>,>4, &@*Z & &@FH@R>@6 R"FH4 ED,*42,<>@(@ <@Db" &
F@HDJ*>4R,FH&, F 32D"4:,<, A":,FH4>@6 4 +(4BH@< 4 "3FB@:\2@&">4, 42@$D"0,>46, B@:JR,>>ZN F
>@&ZN *"HR48@&, & BD48:"*>ZN ^8@:@(4R,F84N BD@(D"<<"N & GJDP44" & F@HDJ*>4R,FH&, F ',D<">4,6
4 F 4FB@:\2@&">4,< >,<,P8@6 F4FH,<Z *4FH">P4@>>@(@ 2@>*4D@&">4b "MOMS-2", D"2<,V,>>@6 >"
$@DHJ >,F8@:\84N 8@F<4R,F84N B:"HL@D<). ]H4 BD@,8HZ BD,*JF<"HD4&"`H F@2*">4, (,@(D"L4R,F84N
4>L@D<"P4@>>ZN F4FH,< B@ >"<,R,>>Z< H,<"<.

%%. AD4<,>,>4,AD4<,>,>4, &ZF@8@R"FH@H>ZN&ZF@8@R"FH@H>ZN/D"*4@:@8"P4@>>ZND"*4@:@8"P4@>>ZN H,N>@:@(46H,N>@:@(46

&& P,:bNP,:bN *4FH">P4@>>@(@*4FH">P4@>>@(@ 2@>*4D@&">4b2@>*4D@&">4b F@F@ FBJH>48@&FBJH>48@& 44 F"<@:,H@&F"<@:,H@&

44 BD@&,*,>4,BD@&,*,>4, >"2,<>ZN>"2,<>ZN >"$:`*,>46>"$:`*,>46

% D"<8"N H@6 0, BD@(D"<<Z $Z:" F@2*">" H"80, "C"*4@L424R,F8"b 4 ">H,>>"b :"$@D"H@D4b"
(C!9). % >"FH@bV,, &D,<b &,*JHFb 4/4:4 B:">4DJ`HFb D"$@HZ B@ D"2D"$@H8, 4 BD4<,>,>4` D"2:4R>ZN
<,H@*@& 4 BD4$@D@&, D"$@H"`V4N & *4"B"2@>, E%Q-&@:> 4 <4::4<,HD@&ZN &@:>, & H@< R4F:,

42<,D4H,:b D"FF,b>4b, D"*4@<,HD" 4 *@BB:,D@&F8@6 C9E, <4::4<,HD@&@(@ D"*4@H,:,F8@B",
B@2&@:b`V,(@ BD@&@*4H\ F@:>,R>Z, >"$:`*,>4b 4 <@>4H@D4>( @2@>@&@(@ F:@b, &ZF@8@RJ&FH&4H,:\>ZN
D"*4@BD4,<>ZN JFHD@6FH&, 4FF:,*@&">46 *:b <@*,:4D@&">4b D"FH4H,:\>@(@ B@8D@&" 4

J:\HD"&ZF@8@&@:>@&@6 H@<@(D"L44 *:b BD@&,*,>4b & C!9 D"2DJT"`V4N 4FBZH">46 & <4::4<,HD@&@<

*4"B"2@>,. C"FF<"HD4&",HFb H"80, &@2<@0>@FH\ 4FB@:\2@&">4b ^H4N H,N>@:@(46 *:b @$>"DJ0,>4b
>"2,<>ZN <4>, 8@H@DZ, &F, T4D, 4FB@:\2J`HFb &@ &F,< <4D,.

EE. C"*4@"FHD@>@<4bC"*4@"FHD@>@<4b

% >"FH@bV,, &D,<b & ',$2,-7@8",:4/GJDP4b F@@DJ0,> <4::4<,HD@&Z6 D"*4@H,:,F8@B F

*4"<,HD@< 2,D8":" 2 < (4<,>J,<Z6 *&JN<,HD@&Z< ;"D<"DF84< D"*4@H,:,F8@B@<, ;CG-2). %

>"FH@bV,, &D,<b & F@HDJ*>4R,FH&, F JR,>Z<4 4 4>0,>,D"<4 42 I8D"4>Z (3>FH4HJH D"*4@"FHD@>@<44,
M"D\8@&), !2,D$"6*0">" (3>FH4HJH L42484 !8"*,<44 >"J8 !2,D$"6*0">", #"8J) 4 E@,*4>,>>ZN
SH"H@& !<,D484 (L"8J:\H,H "FHD@>@<44 I>4&,DF4H,H" TH"H" 3::4>@6F, 3::4>@6F) &,*JHFb D"$@HZ
B@ ,(@ 8":4$D@&8,. 3O; B:">4DJ,H BD@&,FH4 & F@HDJ*>4R,FH&, F D"2:4R>Z<4 >"P4@>":\>Z<4 4

<,0*J>"D@*>Z<4 4FF:,*@&"H,:\F84<4 (DJBB"<4, & H@< R4F:, 42 +(4BH", 32D"4:b, I8D"4>Z,
C@FF46F8@6 K,*,D"P44 4 E@,*4>,>>ZN SH"H@& !<,D484, D"$@HZ B@ 4FB@:\2@&">4` ^H@(@

D"*4@H,:,F8@B" *:b 42JR,>4b <@:,8J:bD>ZN @$:"8@& ;:,R>@(@ AJH4 4 >"$:`*,>4` 2" E@:>P,< 4

B:">,H"<4 & <4::4<,HD@&@< *4"B"2@>, &@:>, " H"80, 42JR,>4` @2@>@&@(@ F:@b & "H<@FL,D, 1,<:4.

% GJDP44 BD@&@*bHFb H"80, F:,*J`V4, <,D@BD4bH4b:

· AD@*@:0"`HFb <,D@BD4bH4b _#3G+7 B@ B@*(@H@&8, 8"*D@& 4 B,D,*"R, H,N>@:@(44 *:b

J>4&,DF4H,H@& 4 (@FJ*"DFH&,>>ZN/R"FH>ZN 4FF:,*@&"H,:\F84N D"$@R4N (DJBB B@ &@BD@F"<
4FB@:\2@&">4b *4FH">P4@>>@(@ 2@>*4D@&">4b, @$D"$@H84 42@$D"0,>46, D"*4@"FHD@>@<44,
D"*4@:@8"P4@>>ZN 4 <48D@&@:>@&ZN H,N>@:@(46 & D"<8"N ^8@:@(4R,F84N 4 F&b2">>ZN F

8@F<@F@< 4FF:,*@&">46. %Z*,:b`HFb H"80, FD,*FH&" >" @FJV,FH&:,>4, Db*" >"JR>ZN 4
BD48:"*>ZN BD@,8H@&, BD,*:@0,>>ZN D"2:4R>Z<4 >"P4@>":\>Z<4 4FF:,*@&"H,:\F84<4
(DJBB"<4.

· % >"FH@bV,, &D,<b & F@HDJ*>4R,FH&, F C@FF46F8@6 K,*,D"P4,6 4 !&H@>@<>@6 C,FBJ$:48@6

G"H"DFH"> &,*JHFb D"$@HZ B@ F@2*">4` & 2"B"*>@6 R"FH4 G"&DF8@(@ ND,$H" ="P4@>":\>@6

@BH4R,F8@6 @$F,D&"H@D44 GJDP44 (=??G). % F@@DJ0,>44 @BH4R,F8@(@ H,:,F8@B" 4

@$,FB,R,>44 @$F,D&"H@D44 F@@H&,HFH&J`V4<4 BD4$@D"<4 >"$:`*,>4b 4 *DJ(@6

"BB"D"HJD@6 JR"FH&J`H 4 *DJ(4, FHD">Z, >"BD4<,D '@::">*4b. ?$F,D&"H@D4b 4<,,H

4*,":\>@, <,FH@D"FB@:@0,>4, (&ZF@H" 2 500<), 4 D"2:4R>Z< 4FF:,*@&"H,:\F84< (DJBB"<
BD,*:"(",HFb D"2<,V"H\ & >,6 F&@` "BB"D"HJDJ 4 F@*,6FH&@&"H\ F@2*">4` <,0*J>"D@*>@(@
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>"JR>@-4FF:,*@&"H,:\F8@(@ P,>HD" >" $"2, ^H@6 @$F,D&"H@D44. % >"FH@bV,, &D,<b

D"FF<"HD4&",HFb &@2<@0>@FH\ F@@DJ0,>4b & ^H@< 0, <,FH, <4::4<,HD@&@(@

D"*4@H,:,F8@B".

· % >"FH@bV,, &D,<b D,T",HFb &@BD@F @ B,D,*"R, @$F,D&"H@D4,6 "7?E;!" 7.:\>F8@(@
J>4&,DF4H,H" & *"D 3O; HD,N<,HD@&@(@ 2,D8":" *:b BD@&,*,>4b 4FF:,*@&">46 &

<4::4<,HD@&@< *4"B"2@>, &@:>, HD">FB@DH4D@&8" 8@H@D@(@ $J*,H @FJV,FH&:bH\Fb 2" FR,H
GJDP44. A@:JR,>4, ^H@(@ 2,D8":" *"FH >@&Z6 H@:R@8 *,bH,:\>@FH4 4 <,0*J>"D@*>@<J

F@HDJ*>4R,FH&J & @$:"FH4 <4::4<,HD@&@6 D"*4@"FHD@>@<44 & GJDP44.

· GJDP4b b&:b,HFb JR"FH>48@< BD@(D"<<Z 4FB@:\2@&">4b D,>H(,>@"FHD@>@<4R,F8@(@

^8FB,D4<,>H":\>@(@ 8@<B:,8F" "EB,8HD-D,>H(,>-("<<"", 8@@D*4>"H@D@< 4 DJ8@&@*4H,:,<
F@2*">4b 8@H@D@(@ b&:b,HFb 3>FH4HJH 8@F<4R,F84N 4FF:,*@&">46 (373) C@FF46F8@6
K,*,D"P44, ;@F8&". ;>@(4, FHD">Z BD@b&:b`H $@:\T@6 4>H,D,F & 4FB@:\2@&">44 ^H@(@
8@<B:,8F" 4 @8"2Z&"`H F@*,6FH&4, ,(@ F@2*">4`. % >"FH@bV,, &D,<b ^H" F4FH,<"

>"N@*4HFb >" FH"*44 4>H,(D"P44 4 8":4$D@&84. ED@84 ,, &Z&@*" >" @D$4HJ B,D,>,F,>Z F
1996 >" 1997(@*. =??G $J*,H @FJV,FH&:bH\ 4FF:,*@&">4b, F&b2">>Z, F @BH4R,F8@6
4*,>H4L48"P4,6 &B,D&Z, @$>"DJ0,>>ZN D,>H(,>@&F84N @$X,8H@&.

· I0, $@:,, (@*" >" @D$4H, >"N@*4HFb &H@D@6 HJD,P846 FBJH>48 F&b24 "TURKSAT-1B"
(FBJH>48 "TURKSAT-1!" F(@D,: & N@*, >,J*"R>@(@ 2"BJF8" & 1994(@*J), 8@H@DZ6

@$,FB,R4&",H F&b2\, &8:`R"b BD4,< 4 D,HD">F:bP4` H,:,F4(>":@&, <,0*J 1"B"*>@6
+&D@B@6, GJDP4,6 4 FD,*>,"24"HF84<4 D,FBJ$:48"<4 $Z&T,(@ E@&,HF8@(@ E@`2". #Z:"
2"8@>R,>" D"$@H" >"* >@&Z< FBJH>48@< "TURKSAT-1!", 8@H@DZ6 $Z: JFB,T>@ &Z&,*,> >"
@D$4HJ 9 4`:b 1996(@*" F 8@F<@*D@<" &@ KD">PJ2F8@6 '&4">,. ?> 2"<,>4H FBJH>48

"TURKSAT-1B", 2">4<"`V46 B@24P4` 42 (D"*. &.*. ("TURKSAT-1B" $J*,H B,D,&,*,> >"
B@24P4` 31 (D"*. &.*.).

· % >"FH@bV,, &D,<b BD"&4H,:\FH&@ GJDP44 D"FF<"HD4&",H &@BD@F @ F@2*">44 >"2,<>@6

BD4>4<"`V,6 FH">P44 *:b BD4,<" 42@$D"0,>46 F &ZF@84< 4 FD,*>4< D"2D,T,>4,< F@

FBJH>48@& *4FH">P4@>>@(@ 2@>*4D@&">4b. % ^H@6 F&b24 (@H@&bHFb BD,*:@0,>4b @

>"BD"&:,>44 2"b&@8 4 @D(">42J`HFb <,0*J>"D@*>Z, H@D(4. AD,*:"("`V4< F&@4 JF:J(4
JRD,0*,>4b< $J*,H BD,*:@0,>@ F@@$V4H\ @ F&@4N 4FH@R>48"N 4 JF:@&4bN L4>">F4D@&">4b

*:b ^H@(@ BD@,8H".

E?+)3=+==?+E?+)3=+==?+ 7?C?9+%EG%?7?C?9+%EG%? %+937?#C3G!=33%+937?#C3G!=33 33 E+%+C=?5E+%+C=?5 3C9!=)333C9!=)33

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

+0,(@*>Z6 *@8:"* E@,*4>,>>@(@7@D@:,&FH&" F@*,D04HFb & $D@T`D,UK space activities 1995-1996
("7@F<4R,F8"b *,bH,:\>@FH\ E@,*4>,>>@(@ 7@D@:,&FH&" & 1995-1996(@*"N"), 8@H@D"b $J*,H

D"FBD@FHD">,>" >" HD4*P"H\ R,H&,DH@6 F,FF44 ="JR>@-H,N>4R,F8@(@ B@*8@<4H,H" 7@<4H,H" B@

4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN.

E?+)3=+==Y+E?+)3=+==Y+ SG!GYSG!GY !;+C373!;+C373

[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

=" HD4*P"H\ R,H&,DH@6 F,FF44 ="JR>@-H,N>4R,F8@(@ B@*8@<4H,H" $J*,H D"FBD@FHD">,>"

BJ$:48"P4b Aeronautics and Space Report of the President: Fiscal Year 1995 Activities (")@8:"* BD,24*,>H"

B@ "^D@>"&H48, 4 8@F<@>"&H48,: *,bH,:\>@FH\ & 1995L4>">F@&@< (@*J).
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!!. ;,0*J>"D@*>"b;,0*J>"D@*>"b *,bH,:\>@FH\*,bH,:\>@FH\ && @$:"FH4@$:"FH4 "^D@>"&H484"^D@>"&H484 44 8@F<@>"&H4848@F<@>"&H484

1. E@HDJ*>4R,FH&@E@HDJ*>4R,FH&@ FF 4>@FHD">>Z<44>@FHD">>Z<4 B"DH>,D"<4B"DH>,D"<4

'@FJ*"DFH&,>>Z6 *,B"DH"<,>H ES! 4="P4@>":\>@, JBD"&:,>4, B@ "^D@>"&H48, 4 4FF:,*@&">4`

8@F<4R,F8@(@ BD@FHD">FH&" (=!E!) BD@*@:0":4 &,FH4 B,D,(@&@DZ @H>@F4H,:\>@ 2"8:`R,>4b

@L4P4":\>ZN F@(:"T,>46, 8"F"`V4NFb BD@(D"<<Z F@2*">4b <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44.
% 1995L4>">F@&@< (@*J (@FJ*"DFH&,>>Z6 *,B"DH"<,>H BD@&,: BbH\ D"J>*@& B,D,(@&@D@& F

FJV,FH&J`V4<4 B"DH>,D"<4 4 F C@FF46F8@6 K,*,D"P4,6 @H>@F4H,:\>@ ;,0BD"&4H,:\FH&,>>@(@

F@(:"T,>4b @ 8@F<4R,F8@6 FH">P44. A"D"::,:\>@ ^H@<J BD@*@:0":4F\ B,D,(@&@DZ =!E! F

C@FF46F84< 8@F<4R,F84< "(,>HFH&@< (C7!) @ B@*B4F">44 *&JFH@D@>>,(@ <,<@D">*J<" @

*@(@&@D,>>@FH4, " H"80, B,D,(@&@DZ F +&D@B,6F84<, aB@>F84< 4 7">"*F84< 8@F<4R,F84<4

"(,>HFH&"<4 @ &>,F,>44 B@BD"&@8 & F@@H&,HFH&J`V4, <,<@D">*J<Z @ *@(@&@D,>>@FHbN & @H>@T,>44

F@2*">4b 8@F<4R,F8@6 FH">P44 F P,:\` @HD"24H\ JR"FH4, & ^H@6 BD@(D"<<, D@FF46F8@6 FH@D@>Z 4

F@@H&,HFH&J`V4, 42<,>,>4b & FHDJ8HJD, &8:"*" B"DH>,D@&. #:"(@*"Db B:">J F@&<,FH>@6 *,bH,:\>@FH4
& @$:"FH4 BD@,8H>@-8@>FHDJ8H@DF84N D"$@H, F@2*">4b, ^8FB:J"H"P44 4 4FB@:\2@&">4b <,0*J>"D@*>@6
8@F<4R,F8@6 FH">P44 J0, F@2*">Z 8@>8D,H>Z, &@2<@0>@FH4 *:b JFB,T>@(@ <,0*J>"D@*>@(@

F@HDJ*>4R,FH&" <,0*J D"2:4R>Z<4 BD"&4H,:\FH&"<4, BD,*BD4bH4b<4, J>4&,DF4H,H"<4 4 @H*,:\>Z<4
JR,>Z<4. )":\>,6T,, &2"4<@*,6FH&4, F C@FF46F8@6 K,*,D"P4,6 & D"<8"N BD@(D"<< "EB,6F S"HH: -
;4D" 4 F@2*">4b <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44 &>@F4H B@:@04H,:\>Z6 &8:"* & @FJV,FH&:,>4,
E@,*4>,>>Z<4 SH"H"<4 B@:4H484 B@@VD,>4b *":\>,6T,(@ BD@*&40,>4b C@FF46F8@6 K,*,D"P44 B@

BJH4 8 *,<@8D"H42"P44 4 DZ>@R>@6 ^8@>@<48,.

="4$@:,, bD84< F4<&@:@< >"JR>@-H,N>4R,F8@(@ F@HDJ*>4R,FH&" <,0*J E@,*4>,>>Z<4SH"H"<4
4 C@FF4,6 FH":@ @FJV,FH&:,>4, 29 4`>b 1995(@*" B,D&@(@ F$:40,>4b 4 FHZ8@&84 ;G77 "!H:">H4F"
F@ FH">P4,6 ";4D". ]H@ F@$ZH4, F@&B":@ F BD@&,*,>4,< BbH@(@ F@&,V">4b C@FF46F8@-"<,D48">F8@6
8@<4FF44 B@ ^8@>@<4R,F8@<J 4 H,N>4R,F8@<J F@HDJ*>4R,FH&J, $@:,, 42&,FH>@6, 8"8 7@<4FF4b
Q,D>@<ZD*4>"-'@D", B@F8@:\8J ,, &@2(:"&:b`H &4P,-BD,24*,>H E@,*4>,>>ZN SH"H@& !. '@D 4

D@FF46F846 BD,<\,D-<4>4FHD %. Q,D>@<ZD*4>.

7D@<, H@(@, & D"<8"N BbH@(@ F@&,V">4b 7@<4FF44 Q,D>@<ZD*4>"-'@D" @F@$@, &>4<">4, $Z:@
J*,:,>@ >@&Z< BD@,8H"< F@HDJ*>4R,FH&" F JR"FH4,< F,<4 D@FF46F84N "&4"P4@>>ZN 4>FH4HJH@& 4

R,HZD,N "^D@>"&H4R,F84N >"JR>@-4FF:,*@&"H,:\F84N P,>HD@& =!E!. % 1995L4>">F@&@< (@*J =!E!
BD,*@FH"&4:" BbH\ FJ$F4*46 D@FF46F84< "&4"P4@>>Z< 4>FH4HJH"< *:b BD@&,*,>4b D"2:4R>ZN

4FF:,*@&">46 & H"84N @$:"FHbN, 8"8 B,DFB,8H4&>Z, "&4"P4@>>Z, <,H"::Z, &:4b>4, "&4"P44 >"
"H<@FL,DJ 4 8@>FHDJ8P44 42 8@<B@24P4@>>ZN <"H,D4":@&. % D"<8"N F@&<,FH>ZN BD@,8H@& & @$:"FH4
"^D@>"&H484 &,:@F\ B,D,@F>"V,>4, D@FF46F8@(@ F&,DN2&J8@&@(@ F"<@:,H" "GI-144">@&Z<4 *&4("H,:b<4
*:b 4FBZH">4b & B@:,H, >@&ZN H,N>@:@(46 *:b F&,DN2&J8@&ZN B"FF"04DF84N F"<@:,H@& >@&@(@

B@8@:,>4b, " H"80, &,:"F\ F@&<,FH>"b D"$@H" & @$:"FH4 H,N>@:@(44 (4B,D2&J8@&@(@ BDb<@H@R>@(@
&@2*JT>@-D,"8H4&>@(@ *&4("H,:b - &"0>,6T,(@ ^:,<,>H" & F@2*">44 (4B,D2&J8@&ZN "^D@8@F<4R,F84N
"BB"D"H@&.

A@* ^(4*@6 ="JR>@-H,N>4R,F8@(@ 8@<4H,H" 7@<4FF44 Q,D>@<ZD*4>"-'@D" =!E!,
'@FJ*"DFH&,>>Z6 8@<4H,H B@ >"J8, 4 H,N>@:@(4b< C@FF44 4 C@FF46F8@, 8@F<4R,F8@, "(,>HFH&@ (C7!)
B@*B4F":4 ;,<@D">*J< @ *@(@&@D,>>@FH4 @ F@HDJ*>4R,FH&,, 8"F"`V46Fb IR,$>@(@ 4 >"JR>@-
4FF:,*@&"H,:\F8@(@ P,>HD" 8@F<4R,F8@6 $4@<,*4P4>Z. ]H@H O,>HD, 8@H@DZ6 $J*,H F@2*"> >" $"2,
;@F8@&F8@(@ (@FJ*"DFH&,>>@(@ J>4&,DF4H,H", BD42&"> F@*,6FH&@&"H\ D"2:4R>@(@ D@*" @$<,>"< <,0*J
E@,*4>,>>Z<4 SH"H"<4 4 C@FF4,6 & @$:"FH4 <,*4P4>Z, &8:`R"b 8@<B:,8F>J` B@*(@H@&8J 4

4FF:,*@&">4b & H"84N @$:"FHbN, 8"8 "&4"P4@>>@-8@F<4R,F8"b <,*4P4>", 8@F<4R,F8"b $4@:@(4b,
&>JHD,>>4, $@:,2>4,@$V,FH&,>>@, 2*D"&@@ND">,>4,,$4@H,N>@:@(4b,<48D@(D"&4H@:@(4b,4>L@D<"H48"
4 H,:,<,*4P4>".

% "BD,:, 1995(@*" D@FF46F846 ="JR>@-H,N>4R,F846 8@>FJ:\H"H4&>Z6 F@&,H (=G7E) BD,*FH"&4:
=!E! "7@<B:,8F>Z6 B:"> B@ >"JR>@-4FF:,*@&"H,:\F8@6 *,bH,:\>@FH4" - B,D&Z6 &"0>Z6 *@8J<,>H,
B,D,*">>Z6 =!E! B@ 2"8:`R,>>@<J F C7! *@(@&@DJ @ 8@F<4R,F8@6 FH">P44. =G7E $Z: F@2*"> C7!
& P,:bN 8@::,(4":\>@(@ D"FF<@HD,>4b D@FF46F84N 4FF:,*@&"H,:\F84N 4 H,N>@:@(4R,F84N BD,*:@0,>46,
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8"F"`V4NFb F@2*">4b <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44. AbH\*,FbH D@FF46F84N @D(">42"P46

BD,*FH"&4:4 $@:,, 250BD,*:@0,>46 @ BD@&,*,>44 4FF:,*@&">46, 42 8@H@DZN >" B,D&@< ^H"B,

8@::,(4":\>@(@ D"FF<@HD,>4b $Z:4 @H@$D">Z $@:,, 100BD,*:@0,>46, & F&b24 F R,< *:b @8"2">4b
B@**,D084 @H*,:\>Z< 4FF:,*@&"H,:b< & 4`>, 1995(@*" $Z:@ &Z*,:,>@ 3,5<:>. *@::"D@& ES!.

% 4`:, 1995(@*" &FHJB4:@ & F4:J F@(:"T,>4, <,0*J E@,*4>,>>Z<4 SH"H"<4 4 aB@>4,6
@H>@F4H,:\>@ &2"4<>@(@ @H8"2" @H &@2<@0>ZN BD,H,>246 & F&b24 F F@HDJ*>4R,FH&@< & *,:,

4FF:,*@&">4b 4 4FB@:\2@&">4b 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN. ]H@ F@(:"T,>4, BD42&">@
F@*,6FH&@&"H\ *":\>,6T,<J D"FT4D,>4` F@HDJ*>4R,FH&" <,0*J ^H4<4 *&J<b FHD">"<4 & @$:"FH4

8@F<@>"&H484,8@H@D@, J0, &,F\<" JFB,T>@ D"2&4&",HFb & D"<8"N B4:@H4DJ,<ZN 8@F<4R,F84N B@:,H@&,
8@F<4R,F84N 4FF:,*@&">46 4 BD@(D"<<Z "A@:,H 8 B:">,H, 1,<:b". % @8Hb$D, 1994(@*" $Z: B@*B4F">
;,<@D">*J< @ *@(@&@D,>>@FH4 <,0*J =!E! 4 =!E)!, & F@@H&,HFH&44 F 8@H@DZ< *&" 42<,D4H,:\>ZN
BD4$@D" =!E! $Z:4 JFH">@&:,>Z >" $@DHJ bB@>F8@(@ JF@&,DT,>FH&@&">>@(@ FBJH>48" >"$:`*,>4b

1,<:4 (!)+?E).

% >@b$D, 1994(@*" BD,24*,>H 7:4>H@> 4 BD,24*,>H I8D"4>Z 7JR<" B@*B4F":4 E@(:"T,>4, @
F@HDJ*>4R,FH&, <,0*J E@,*4>,>>Z<4 SH"H"<4 !<,D484 4 I8D"4>@6 & @$:"FH4 4FF:,*@&">4b 4

4FB@:\2@&">4b 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN. % ^H@< E@(:"T,>44 "(,>HFH&"<4-
4FB@:>4H,:b<4 @BD,*,:,>Z =!E! 4 ="P4@>":\>@, 8@F<4R,F8@, "(,>HFH&@ I8D"4>Z (=7!I) 4
@H<,R,>@, RH@ E@,*4>,>>Z, SH"HZ 4 I8D"4>" $J*JH @FJV,FH&:bH\ F@HDJ*>4R,FH&@ & H"84N @$:"FHbN
(D"0*">F8@6 8@F<@>"&H484, 8"8 8@F<4R,F8"b F&b2\, $4@:@(4R,F84, >"J84, <48D@(D"&4H@:@(4b 4 4N
BD48:"*>@, BD4<,>,>4,, " H"80, & @$:"FH4 42JR,>4b 1,<:4. % >@b$D, 1994(@*" =!E! 4 74,&F846
4>FH4HJH F&"D84 4<. A"H@>", I8D"4>", BD4FHJB4:4 8 @FJV,FH&:,>4` F@&<,FH>@(@ BD@,8H" B@*

>"2&">4,< ";,0*J>"D@*>Z6 ^8FB,D4<,>H B@ 8@F<4R,F8@6 F&"D8,". ]H@H BD@,8H BD,*JF<"HD4&",H

*,<@>FHD"P4` & B@:,H, J8D"4>F8@(@ J>4&,DF":\>@(@ DJR>@(@ 4>FHDJ<,>H" (IC3) - D"2D"$@H">>@(@
A"H@>@< ^:,8HD@>>@-:JR,&@(@ F&"D@R>@(@ "BB"D"H" - & P,:bN @P,>84 FB@F@$>@FH4 IC3 &ZB@:>bH\

>@&Z, &4*Z "&"D46>@(@ D,<@>H" >" <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44.

% *@B@:>,>4, 8 F@HDJ*>4R,FH&J F HD"*4P4@>>Z<4 8@F<4R,F84<4 *,D0"&"<4 "8H4&>@ D"FT4Db:@F\

F@HDJ*>4R,FH&@ F D"2&4&"`V4<4Fb FHD">"<4, @F@$,>>@ & D,(4@>, 9"H4>F8@6 !<,D484. ?F,>\`

1994(@*" =!E! & F@HDJ*>4R,FH&, F ="P4@>":\>Z< 4>FH4HJH@< 8@F<4R,F84N 4FF:,*@&">46 #D"24:44
& D"<8"N BD@(D"<<Z "'J"D"" BD@42&,:@ F,D4` 2"BJF8@& D"8,H>ZN 2@>*@& F@ FH"DH@&@(@ 8@<B:,8F" &
!:\8">H"D,.

=?!! BD@*@:0":@ @8"2Z&"H\ B@**,D08J <,0*J>"D@*>@6 BD@(D"<<, 4FB@:\2@&">4b FBJH>48@&@6

B@4F8@&@-FB"F"H,:\>@6 F4FH,<Z 7?EA!E-E!CE!G (F@R,H">4, DJFF8@(@ "8D@>4<", @2>"R"`V,(@
8@F<4R,F8J` F4FH,<J B@4F8" "&"D46>ZN FJ*@&, 4 ">(:46F8@(@ "8D@>4<", @2>"R"`V,(@

B@4F8@&@-FB"F"H,:\>J` F4FH,<J F:,0,>4b F B@<@V\` FBJH>48@&). % >"FH@bV,, &D,<b & BD@(D"<<,
7?EA!E-E!CE!G @L4P4":\>@ JR"FH&J`H $@:,, 30 FHD"> 4 @D(">42"P46. E@ &D,<,>4 @$D"2@&">4b
7?EA!E-E!CE!G ^H" F4FH,<" B@<@(:" FB"FH4 042>\ $@:,, 4 600R,:@&,8. 7@F<4R,F846 F,(<,>H

7?EA!E-E!CE!G (8@H@DZ6 @$,FB,R4&"`H E@,*4>,>>Z, SH"HZ, C@FF46F8"b K,*,D"P4b, KD">P4b 4
7">"*") BD4>4<",H F4(>":Z @H H,DBbV4N $,*FH&4, FJ*@&, F"<@:,H@& 4 >"2,<>ZN B@:\2@&"H,:,6 4
B,D,*",H 4N & F@@H&,HFH&J`V4, @D(">Z B@ 8@@D*4>"P44 FB"F"H,:\>ZN D"$@H. % >"FH@bV,, &D,<b &
F4FH,<J 7?EA!E-E!CE!G &N@*bH T,FH\ @$,FB,R4&"`V4N (:@$":\>Z6 @N&"H "<,D48">F84N 4

D@FF46F84N FBJH>48@& >" B@:bD>@6 @D$4H, 4 <,0*J>"D@*>"b F,H\ >"2,<>ZN FH">P46,T,FH\ 42 8@H@DZN
>"N@*bHFb >" @F>@&>@6 4 *DJ(4N H,DD4H@D4bN ES!. !<,D48">F846 P,>HD JBD"&:,>4b B@:,H"<4,
@$F:J04&"`V46 7?EA!E-E!CE!G, >"N@*4HFb & P,>HD, =?!! & EJ4H:,>*,, TH"H ;^D4:,>*.

% F,>Hb$D, 1995(@*" E@,*4>,>>Z, SH"HZ, KD">P4b 4 7">"*" B@*B4F":4 & %"T4>(H@>,

<,0BD"&4H,:\FH&,>>Z6 <,<@D">*J< @ *@(@&@D,>>@FH4 @H>@F4H,:\>@ E!CE!G. E@(:"F>@ >@&@<J

F@(:"T,>4` B@*B4F"&T4, ,(@ BD"&4H,:\FH&" @$b2J`HFb @8"2Z&"H\ *@:(@FD@R>J` B@**,D08J

FBJH>48@&@6 B@4F8@&@-FB"F"H,:\>@6 F4FH,<,. ]H@ F@(:"T,>4, BD,*JF<"HD4&",H FD,*FH&", F B@<@V\`
8@H@DZN JR"FH>484 F4FH,<Z E!CE!G F<@(JH &ZB@:>bH\ F&b2">>Z, F 8@F<4R,F84< F,(<,>H@<

@$b2"H,:\FH&" B@ E@(:"T,>4` @ <,0*J>"D@*>@6 BD@(D"<<, 7?EA!E-E!CE!G, 8@H@D@, & 1988(@*J
$Z:@ B@*B4F">@ C@FF4,6, E@,*4>,>>Z<4 SH"H"<4, KD">P4,6 4 7">"*@6. A@*B4F">>Z, & 1988 4
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1995(@*"N F@(:"T,>4b $J*JH *,6FH&@&"H\ *@ 8@>P" 2003(@*" F *":\>,6T4< "&H@<"H4R,F84<

BD@*:,>4,< FD@8" 4N *,6FH&4b >" BbH\ :,H.

=?!! 4FB@:\2J,H H"80, B@4F8@&@-FB"F"H,:\>@, @$@DJ*@&">4, >" F&@4N FBJH>48"N GOES-7, GOES-
8 4 GOES-9*:b B,D,*"R4 F4(>":@& $,*FH&4b >" $@:\T,6 R"FH4 H,DD4H@D44 1"B"*>@(@ B@:JT"D4b.
=?!! 4 ,(@ 4>@FHD">>Z, B"DH>,DZ BD4FHJB4:4 8 @P,>8, &@2<@0>@FH,6 @B,D"H4&>@(@ 4FB@:\2@&">4b

(,@FH"P4@>"D>ZN FBJH>48@& 4 F@@H&,HFH&J`V4N >"2,<>ZN FH">P46 & *@B@:>,>4, 8 FBJH>48"< >"

B@:bD>@6 @D$4H, F4FH,<Z 7?EA!E-E!CE!G.

IBD"&:,>4, B@ &@BD@F"< "^D@8@F<4R,F8@6 @HD"F:4 ;4>4FH,DFH&" H@D(@&:4 ES! >"FH@bH,:\>@

*@$4&":@F\ D"FT4D,>4b &@2<@0>@FH,6 *:b ^8FB@DH" "&4"P4@>>@6 BD@*J8P44 ES! B@FD,*FH&@<

B,D,(@&@D@& & D"<8"N %F,<4D>@6 H@D(@&@6 @D(">42"P44 (%G?). IBD"&:,>4, B@ &@BD@F"<

"^D@8@F<4R,F8@6 @HD"F:4 "8H4&>@ BD,*:"(":@ <"8F4<":\>@ T4D@8@<J 8DJ(J FHD"> B@*B4F"H\

E@(:"T,>4, @ H@D(@&:, &@2*JT>Z<4 FJ*"<4 (D"0*">F8@6 "&4"P44 (E@(:"T,>4, @ &@2*JT>ZN FJ*"N)
& D"<8"N ',>,D":\>@(@ F@(:"T,>4b @ H"D4L"N 4 H@D(@&:, ('!GG) *@ &FHJB:,>4b & R:,>Z %G?. E

@F>@&>Z<4 4 >@&Z<4 FHD">"<4 - BD@42&@*4H,:b<4 "^D@8@F<4R,F8@6 H,N>484, H"84<4 8"8 C@FF46F8"b
K,*,D"P4b,74H"6, C,FBJ$:48" 7@D,b 4 A@:\T", BD@*@:0"`HFb B,D,(@&@DZ @H>@F4H,:\>@ B@*B4F">4b
4 @FJV,FH&:,>4b B@:@0,>46 E@(:"T,>4b @ &@2*JT>ZN FJ*"N 4 B@:@0,>46 %G?, & R"FH>@FH4 7@*,8F"
@ FJ$F4*4bN. % F@@H&,HFH&44 F E@(:"T,>4,< @ &@2*JT>ZN FJ*"N @H<,>b`HFb B@T:4>Z >" &@2*JT>Z,
FJ*" 4 $@:\T4>FH&@ "^D@8@F<4R,F84N *&4("H,:,6 4 J2:@&. 7D@<, H@(@, IBD"&:,>4, B@ &@BD@F"<
"^D@8@F<4R,F8@6 @HD"F:4 JR"FH&@&":@ & BD,*BD4>4<",<ZN BD"&4H,:\FH&@< E@,*4>,>>ZN SH"H@&

JF4:4bN, >"BD"&:,>>ZN >" F>40,>4, C@FF4,6 H"D4L@& >" 4<B@DH4DJ,<Z, &@2*JT>Z, FJ*" 4

8@<B:,8HJ`V4, 42*,:4b. #:"(@*"Db ^H@6 *,bH,:\>@FH4 C@FF46F8"b K,*,D"P4b F>424:" D"2<,D B@T:4>
F 50 *@ 30 BD@P,>H@& 4 *":" JFH>Z, 2"&,D,>4b & H@<, RH@ & 8@>8D,H>ZN F:JR"bN &2bHZ, & "D,>*J
"<,D48">F84, F"<@:,HZ >" F:,*J`V4, F,<\ :,H $J*JH @F&@$@0*"H\Fb @H JB:"HZ B@T:4>.

IBD"&:,>4, 8@<<,DR,F84N 8@F<4R,F84N B,D,&@2@8 (I77A);4>4FH,DFH&" HD">FB@DH" @$,FB,R4:@
4>L@D<"P4@>>J`, ">":4H4R,F8J` 4 <,H@*4R,F8J` B@**,D08J B,D,(@&@D"<, 8@H@DZ, &,: H@D(@&Z6
BD,*FH"&4H,:\ E@,*4>,>>ZN SH"H@& @H>@F4H,:\>@ B@*B4F">4b E@,*4>,>>Z<4 SH"H"<4 4 I8D"4>@6

H@D(@&@(@ F@(:"T,>4b @ 8@<<,DR,F84N 8@F<4R,F84N 2"BJF8"N. % ^H@6 F&b24 I77A BD4>b:@ JR"FH4,
& *&JN D"J>*"N B,D,(@&@D@&, 8@H@DZ, F@FH@b:4F\ & 74,&, 4 %"T4>(H@>,, ?.7. %N@*bV4, &

;4>4FH,DFH&@ H@D(@&:4 IBD"&:,>4, B@ &@BD@F"< 8@<<,DR,F8@(@ 4FB@:\2@&">4b &@2*JT>@(@ 4

8@F<4R,F8@(@ BD@FHD">FH&" 4 IBD"&:,>4, B@ &@BD@F"< "^D@8@F<4R,F8@6 @HD"F:4 H"80, JR"FH&@&":4

& ^H@6 *,bH,:\>@FH4.

% *,8"$D, 1994(@*" 4FH,8 FD@8 *,6FH&4b B,D&@(@ H@D(@&@(@ F@(:"T,>4b <,0*J E@,*4>,>>Z<4
SH"H"<4 4 74H",< @ 8@F<4R,F84N 2"BJF8"N. % P,:bN F@*,6FH&4b B,D,(@&@D"< H@D(@&@(@ BD,*FH"&4H,:b
E@,*4>,>>ZN SH"H@& @H>@F4H,:\>@ 2"8:`R,>4b >@&@(@ F@(:"T,>4b I77A 8@>FJ:\H4D@&":@ B@

&@BD@F"<, 8"F"`V4<Fb H,N>@:@(44 8@<<,DR,F84N 8@F<4R,F84N 2"BJF8@& 4 4>H,D,F@& BD@<ZT:,>>ZN
8DJ(@&. A,D,(@&@DZ $Z:4 2"&,DT,>Z & b>&"D,, " 3 <"DH" 1995(@*" $Z:@ B@*B4F">@ F@@H&,HFH&J`V,,
F@(:"T,>4,. I77A BD@*@:0":@ &ZB@:>bH\ LJ>8P44 BD,*F,*"H,:b D"$@R4N (DJBB B@ 4>L@D<"P44,
@H&,R"`V4N 2" >"$:`*,>4, 2" &ZB@:>,>4,< 4>@FHD">>Z<4 FH@D@>"<4 H@D(@&ZN F@(:"T,>46 @

8@F<4R,F84N 2"BJF8"N, 2"8:`R,>>ZN <,0*J E@,*4>,>>Z<4 SH"H"<4 4 C@FF46F8@6 K,*,D"P4,6, "
H"80, <,0*J E@,*4>,>>Z<4SH"H"<4 4 74H",<. 1"8:`R,>4` F@(:"T,>46 F C@FF46F8@6 K,*,D"P4,6
4 74H",< @ 8@<<,DR,F84N 8@F<4R,F84N 2"BJF8"N FB@F@$FH&@&":4 H"80, &N@*bV4, & ;4>4FH,DFH&@

H@D(@&:4 IBD"&:,>4, B@ &@BD@F"< 8@<<,DR,F8@(@ 4FB@:\2@&">4b &@2*JT>@(@ 4 8@F<4R,F8@(@

BD@FHD">FH&" 4 IBD"&:,>4, B@ &@BD@F"< "^D@8@F<4R,F8@6 @HD"F:4.

% D"<8"N *,bH,:\>@FH4 C@FF46F8@-"<,D48">F8@(@ 8@<4H,H" B@ D"2&4H4` *,:@&ZN

F&b2,6/A@*(DJBBZ B@ "^D@8@F<4R,F84< &@BD@F"< IBD"&:,>4, B@ &@BD@F"< "^D@8@F<4R,F8@6 @HD"F:4
& >@b$D, 1994(@*" @D(">42@&":@ &424H @L4P4":\>ZN BD,*FH"&4H,:,6 D@FF46F8@6 "&4"P4@>>@6

BD@<ZT:,>>@FH4 & E@,*4>,>>Z, SH"HZ !<,D484. ?D(">42"H@D"<4 ^H@(@ <,D@BD4bH4b &ZFHJB4:4
!(,>HFH&@ B@ H@D(@&:, 4 D"2&4H4` ES!, K,*,D":\>@, JBD"&:,>4, (D"0*">F8@6 "&4"P44, =!E! 4
!FF@P4"P4b &>,T>,6 H@D(@&:4 _0>@6 7":4L@D>44. % D"<8"N ^H@(@ <,D@BD4bH4b $Z:" BD@&,*,>"
BD,FF-8@>L,D,>P4b,B@F&bV,>>"b D@FF46F8@<J B"FF"04DF8@<J "&4":"6>,DJ "39-96;G", @F>"V,>>@<J
"<,D48">F84<4 *&4("H,:b<4 4 ^:,8HD@>>Z< @$@DJ*@&">4,<, " H"80, 8@>L,D,>P4b B@ H,<, "=@&Z,
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&@2<@0>@FH4 *:b F@HDJ*>4R,FH&" <,0*J E@,*4>,>>Z<4 SH"H"<4 4 C@FF4,6 & @$:"FH4

"^D@8@F<4R,F8@6 *,bH,:\>@FH4".

IBD"&:,>4, B@ &@BD@F"< "^D@8@F<4R,F8@6 @HD"F:4, >,D,*8@ & F@HDJ*>4R,FH&, F *DJ(4<4

L,*,D":\>Z<4 "(,>HFH&"<4, 8@>FJ:\H4D@&":@ H"80, B@ &@BD@F"<, 8"F"`V4<Fb ^8FB@DH" 4 D"2&4H4b
H@D(@&:4, & P,:bN B@**,D084 4 B@@VD,>4b 2" DJ$,0@< 4>H,D,F@& B@FH"&V48@& "<,D48">F8@6

"BB"D"HJDZ JBD"&:,>4b &@2*JT>Z< *&40,>4,<, " H"80, "^D@*D@<>@(@ @$@DJ*@&">4b 4 JF:J(. % <"DH,
1995(@*" IBD"&:,>4, B@ &@BD@F"< "^D@8@F<4R,F8@6 @HD"F:4 F@&<,FH>@ F K,*,D":\>Z< JBD"&:,>4,<
(D"0*">F8@6 "&4"P44 4 !(,>HFH&@< B@ H@D(@&:, 4 D"2&4H4` E@,*4>,>>ZN SH"H@& @D(">42@&":@

F4<B@24J< B@ B,DFB,8H4&"< D"2&4H4b "&4"P4@>>@6 4>LD"FHDJ8HJDZ 4 H,N>484 & !24"HF8@-
H4N@@8,">F8@< D,(4@>,. IBD"&:,>4, B@ &@BD@F"< "^D@8@F<4R,F8@6 @HD"F:4 B@-BD,0>,<J @BD,*,:b,H
>"BD"&:,>4, 4 &>@F4H &8:"* & D"2&4H4, H,N>484 JBD"&:,>4b &@2*JT>Z< *&40,>4,<, &8:`R"b 'AE.

% 1995L4>">F@&@< (@*J JR,>Z, E<4HF@>@&F8@6 "FHD@L424R,F8@6 @$F,D&"H@D44 (E!?) 4
D@FF46F84, "FHD@>@<Z D"$@H":4 >"* F@2*">4,< & ES! O,>HD" @$D"$@H84 *">>ZN *:b &@2(:"&:b,<@6

<@F8@&F84< 3>FH4HJH@< 8@F<4R,F84N 4FF:,*@&">46 BD@(D"<<Z "EB,8HD-D,>H(,>-("<<"" - B@:,H"
<,0*J>"D@*>@6 8@F<4R,F8@6 D,>H(,>@&F8@6 @$F,D&"H@D44. E!? $J*,H @FJV,FH&:bH\ F$@D 4

"DN4&42"P4` *">>ZN, B@FHJB"`V4N @H @$F,D&"H@D44, 4 R,D,2 "3>H,D>,H" BD,*@FH"&:bH\ ,,

B@:\2@&"H,:b< &@ &F,N D,(4@>"N <4D". % 4`>, 1995(@*" E!? @HBD"&4:" & 3>FH4HJH 8@<B\`H,DZ,
8@H@DZ, @$,FB,R"H D@FF46F84< JR,>Z< F&@$@*>Z6 *@FHJB 8 ^H4< *">>Z<. % N@*, B@:,H" 8@F<4R,F8@6
@$F,D&"H@D44 "EB,8HD-D,>H(,>-("<<"" $J*JH BD@&,*,>Z <>@(@R4F:,>>Z, ^8FB,D4<,>HZ & T4D@8@<
*4"B"2@>, &@:> @H IK *@ ("<<"-42:JR,>4b.

% "BD,:, 1995(@*" & E<4HF@>@&F8@< 4>FH4HJH, F@FH@b:"F\ R,H&,DH"b ;,0*J>"D@*>"b

8@>L,D,>P4b B@ BD4&b2>Z< F4FH,<"< & 8@F<@F,, & D"$@H, 8@H@D@6 BD4>b:4 JR"FH4, B@RH4 200 JR,>ZN
4 4>0,>,D@& BD4<,D>@ 42 16 FHD">. ]8FB,DHZ - BD,*FH"&4H,:4 E!?, =!E!, 3H":\b>F8@(@

8@F<4R,F8@(@ "(,>HFH&" 4 BD@<ZT:,>>@FH4 @$FJ*4:4 D,2J:\H"HZ >,F8@:\84N JFB,T>ZN B@:,H@& F

4FB@:\2@&">4,< BD4&b2>ZN FBJH>48@&ZN F4FH,<, " H"80, ^8FB,D4<,>HZ, 8@H@DZ, B:">4DJ,HFb
@FJV,FH&4H\ & $J*JV,<.

2. ;,0*J>"D@*>Z,;,0*J>"D@*>Z, @D(">42"P44@D(">42"P44

%,*JV4< JRD,0*,>4,<, @BD,*,:b&T4< D"$@HJ *,:,("P46 ES! >" F,FF4bN ;,0*J>"D@*>@6

@D(">42"P44 FBJH>48@&@6 F&b24 (3=G+9E!G) 4;,0*J>"D@*>@6 @D(">42"P44 B@*&40>@6 FBJH>48@&@6
F&b24 (3><"DF"H), b&:b:Fb (@FJ*"DFH&,>>Z6 *,B"DH"<,>H ES!. ?> *"&": F@@H&,HFH&J`V4,

*4D,8H4&>Z, J8"2">4b "7@<F"H" - "<,D48">F8@6 8@DB@D"P44, b&:b`V,6Fb R:,>@< @$,4N ^H4N

@D(">42"P46. % @8Hb$D, 1994(@*" (@FJ*"DFH&,>>Z6 *,B"DH"<,>H ES! BD4>b: JR"FH4, & F@2*">44
C"$@R,6 (DJBBZ A@D:"<"D" "3=G+9E!G-2000", 8@H@D"b BD4FHJB4:" 8 D"FF<@HD,>4` &"D4">H@&

FHDJ8HJD>@6 B,D,FHD@684 3=G+9E!G, &8:`R"b &@2<@0>@FH\ F@2*">4b @*>@6 4:4 >,F8@:\84N

8@DB@D"H4&>ZN *@R,D>4N 8@<B">46, 8@H@DZ, LJ>8P4@>4D@&":4 $Z 8"8 @$ZR>Z, <>@(@>"P4@>":\>Z,
8@<B">44. '@FJ*"DFH&,>>Z6 *,B"DH"<,>H FHD,<4:Fb @8"2"H\ B@**,D08J "*<4>4FHD"H4&>Z< P,:b<

FHDJ8HJD>@6 B,D,FHD@684 3=G+9E!G, 8@H@D"b BD42&">" @2*@D@&4H\ 8@>8JD,>P4` >" <,0*J>"D@*>@<
FBJH>48@&@< DZ>8, 4 BD4>,FH4 &Z(@*J B@:\2@&"H,:b<. % "&(JFH, 1995(@*" *&,>"*P"H"b !FF"<$:,b (@FJ*"DFH& -
JR"FH>48@& 3=G+9E!G @*@$D4:" ^H4 P,:4 4 F@2*":" >@&J` D"$@RJ` (DJBBJ *:b @FJV,FH&:,>4b

*@(@&@D,>>@FH4 @H>@F4H,:\>@ *@R,D>4N 8@<B">46. '@FJ*"DFH&,>>Z6 *,B"DH"<,>H B@FH"&4: B,D,*

F@$@6 2"*"RJ F@*,6FH&@&"H\ *@FH40,>4` ^H@6 D"$@R,6 (DJBB@6 P,:,6 @$,FB,R,>4b B@:>@P,>>@6 4

R,FH>@6 8@>8JD,>P44.

% *,8"$D, 1994(@*" & P,:bN $@:,, R,H8@(@ @HD"0,>4b 42<,>,>46 & T4D@8@< FB,8HD, JF:J(,
@8"2Z&",<ZN ;,0*J>"D@*>@6 @D(">42"P4,6 <@DF8@6 FBJH>48@&@6 F&b24 (3=;!CE!G), ,, >"2&">4,
$Z:@ 42<,>,>@ >";,0*J>"D@*>J` @D(">42"P4` B@*&40>@6 FBJH>48@&@6 F&b24 (3><"DF"H). % *,8"$D,
1994(@*" >" *,FbH@6 F,FF44 !FF"<$:,4 (@FJ*"DFH& - JR"FH>48@& 3><"DF"H $Z:@ D,T,>@, RH@ 3><"DF"H
<@0,H @8"2Z&"H\ JF:J(4 & @$:"FH4 B@*&40>@6 FBJH>48@&@6 F&b24 R,D,2 *@R,D>`` 8@<B">4`37? BD4

JF:@&44, RH@ ^H@ >, $J*,H BD,BbHFH&@&"H\ *@FH40,>4` @F>@&>ZN P,:,6 3><"DF"H, & R"FH>@FH4
&ZB@:>,>4` ,, @$b2"H,:\FH& B@ @$,FB,R,>4` F&b24 @$V,(@ B@:\2@&">4b, 4 RH@ >, *@:0>@ $ZH\
&2"4<>@(@ FJ$F4*4D@&">4b 37? 4 3><"DF"H. 7D@<, H@(@, *:b &F,N F4FH,< B@*&40>@6 FBJH>48@&@6
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F&b24 *@:0,> @$,FB,R4&"H\Fb >,*4F8D4<4>"P4@>>Z6 *@FHJB >" >"P4@>":\>Z, DZ>84. IR4HZ&"b ^H@
D,T,>4, !FF"<$:,4, 3><"DF"H 4 >,8@H@DZ, ,, (@FJ*"DFH&"-JR"FH>484 JRD,*4:4 8@<B">4` "37?
':@$": 7@<<`>48,6T>F 9H*." *:b BD4@$D,H,>4b, 2"BJF8" 4 ^8FB:J"H"P44 >" FD,*>,6 @8@:@2,<>@6
@D$4H, F4FH,<Z 42 12 &2"4<@F&b2">>ZN FBJH>48@&. % 4`:, 1995(@*" 37? 2"8:`R4:" F

"<,D48">F84<4 L4D<"<4-BD@42&@*4H,:b<4 *@(@&@D @ F@2*">44 ^H4N FBJH>48@& >" FJ<<J

1,3<:D*. *@::"D@& ES!. % P,:bN @$,FB,R,>4b R,FH>@6 DZ>@R>@6 8@>8JD,>P44 (@FJ*"DFH&,>>Z6

*,B"DH"<,>H ES! FHD,<4:Fb >, *@BJFH4H\ B@:JR,>4b 8@<B">4,6 37? 8@F&,>>ZN &Z(@*, F&b2">>ZN
F *@(@&@D>Z< FH"HJF@< 3><"DF"H. 7D@<, H@(@, (@FJ*"DFH&,>>Z6 *,B"DH"<,>H JR"FH&@&": & BD@&,*,>44
<,0F,FF4@>>@6 D"$@R,6 (DJBB@6 ">":42" FHDJ8HJDZ 3><"DF"H & P,:bN @BD,*,:,>4b H@(@, <@0>@ 4
F:,*J,H :4 F@2*">>J` >" @F>@&, <,0*J>"D@*>@(@ *@(@&@D" @D(">42"P4` BD,@$D"2@&"H\ & 8@<<,DR,F8J`

@D(">42"P4`, :4T,>>J` @F@$ZN BD4&4:,(46 4 4<<J>4H,H@&.

% 1995L4>">F@&@< (@*J & ="JR>@-H,N>4R,F8@< B@*8@<4H,H, 7@<4H,H" ?D(">42"P44

?$X,*4>,>>ZN ="P46 B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN (7?AI?E) $Z:@
BD@*@:0,>@ @$FJ0*,>4, BD@$:,<Z @D$4H":\>@(@ <JF@D" 4 ,(@ B@H,>P4":\>@(@ @HD4P"H,:\>@(@

&@2*,6FH&4b >" 8@F<4R,F8J` *,bH,:\>@FH\. ?F@$@, &>4<">4, & D"<8"N @$FJ0*,>4b $Z:@ J*,:,>@

D"2D"$@H8, B@F:,*@&"H,:\>@(@, 8@>FHDJ8H4&>@(@ 4 8@>8D,H>@(@ <>@(@:,H>,(@ B:">" D"$@HZ 7@<4H,H"
B@ BD@$:,<, 8@F<4R,F8@(@ <JF@D". % BD4>bHZ6 A@*8@<4H,H@< <>@(@:,H>46 B:"> D"$@HZ $Z:4

&8:`R,>Z H"84, &@BD@FZ, 8"8 42<,D,>4, B"D"<,HD@& 8@F<4R,F8@(@ <JF@D", B@>4<">4, *">>ZN 4
&@2*,6FH&4b ^H@6 FD,*Z >" 8@F<4R,F84, F4FH,<Z,<@*,:4D@&">4, FD,*Z 8@F<4R,F8@(@ <JF@D" 4 @P,>8"
D4F8", " H"80, <,DZ B@ J<,>\T,>4` 2"F@D,>4b 4 2"V4H, @H 8@F<4R,F8@(@ <JF@D". ]H@H B:"> D"$@HZ
$Z: F@FH"&:,> >" @F>@&, *@8J<,>H@&,BD,*FH"&:,>>ZN E@,*4>,>>Z<4SH"H"<4,KD">P4,6,',D<">4,6,
7">"*@6, 3>*4,6 4 +&D@B,6F84< 8@F<4R,F84< "(,>HFH&@<.

7D@<, H@(@, & 1995L4>">F@&@< (@*J & D"<8"N ="JR>@-H,N>4R,F8@(@ B@*8@<4H,H" 4_D4*4R,F8@(@
B@*8@<4H,H" 7?AI?E BD@*@:0":"F\ D"$@H" B@ D"2&4H4` <,0*J>"D@*>@(@ F@HDJ*>4R,FH&" & @$:"FH4

<,H,@D@:@(44,8@F<@>"&H484, HD">FB@DH>ZN 8@F<4R,F84N F4FH,<,B4:@H4DJ,<ZN 8@F<4R,F84N B@:,H@&
4 <@>4H@D4>(" @8DJ0"`V,6 FD,*Z. E@ &D,<,>4 F&@,(@ @F>@&">4b & 1958(@*J 7?AI?E *@$4:Fb
2>"R4H,:\>@(@ BD@(D,FF" & *,:, D"2&4H4b <,0*J>"D@*>@(@ F@HDJ*>4R,FH&" & @$:"FH4 8@F<4R,F8@6 >"J84

4 H,N>484, FBJH>48@&@6 F&b24, HD">FB@DH>ZN F4FH,<, BD@(>@24D@&">4b B@(@*Z, 4FF:,*@&">4b
(:@$":\>ZN 42<,>,>46 4 <,*4P4>Z.


