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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 *,&bH@6 F,FF44 (A/AC.105/605,
BD4:@0,>4, II) &Z>,F:" D,8@<,>*"P44, 8"F"`V4,Fb B@*(@H@&84 *@8:"*@& 4 4FF:,*@&">46

E,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, B@FH@b>>@(@ D"2&4H4b 4 D"FT4D,>4b 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\Fb $@:,, 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 $Z: JH&,D0*,> ="JR>@-H,N>4R,F84< 8@<4H,H@< >" ,(@ HD4*P"H\ &H@D@6
F,FF44 (A/AC.105/605,BJ>8H 22), " D,8@<,>*"P44 C"$@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\ &@F\<@6 F,FF441.

4. %B@F:,*FH&44 & F&@,6 &,D$":\>@6 >@H, @H 4 "&(JFH" 1995(@*", "*D,F@&">>@6 &F,< B@FH@b>>Z<
BD,*FH"&4H,:b< BD4 ?D(">42"P44 ?$X,*4>,>>ZN ="P46, ',>,D":\>Z6 F,8D,H"D\ @$D"H4:Fb 8@ &F,<
BD"&4H,:\FH&"< F BD@F\$@6 >"BD"&4H\ E,8D,H"D4"HJ *@ 31 @8Hb$Db 1995(@*" 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`
C"$@R,6 (DJBB@6, & R"FH>@FH4 4>L@D<"P4` B@ F:,*J`V4< H,<"<:

") &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



A/AC.105/614
Page 3

31 @8Hb$Db 1995(@*". 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 (A/AC.105/619).

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

1?L4P4":\>Z, @HR,HZ ',>,D":\>@6!FF"<$:,4,BbH4*,FbH"b F,FF4b,)@B@:>,>4, 20(!/50/20),
BJ>8H 27.

2G"< 0,, BJ>8H 156.
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?G%+GY?G%+GY, A?9IQ+==Y+A?9IQ+==Y+ ?G?G '?EI)!CEG%'?EI)!CEG%-Q9+=?%Q9+=?%*

E?+)3=+==Y+E?+)3=+==Y+ SG!GYSG!GY !;+C373!;+C373

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

!!. !FHD@>@<4b!FHD@>@<4b 44 8@F<4R,F8"b8@F<4R,F8"b L4248"L4248"

% 1994L4>">F@&@< (@*J JR,>Z,, 2">4<"`V4,Fb 8@F<4R,F84<4 4FF:,*@&">4b<4, BD@*@:0":4
&>@F4H\ &8:"* & 8@B4:8J 2>">46 @ %F,:,>>@6, 4FB@:\2Jb *:b B@:JR,>4b 4>L@D<"P44 @$@DJ*@&">4,
4 BD4$@DZ, D"FB@:@0,>>Z, >, H@:\8@ >" 1,<:,, >@ 4 >" FBJH>48"N, H.,. &>, 4F8"0"`V,(@
&@2*,6FH&4b "H<@FL,DZ B:">,HZ. G"8, & 1994 L4>">F@&@< (@*J (DJBB" JR,>ZN, D"$@H"`V4N F
8@F<4R,F84< H,:,F8@B@< M"$$:" (7GM), F@&,DT4:" Db* &"0>ZN @H8DZH46, B@:JR4& & H@< R4F:,
42@$D"0,>4b &2DZ&"`V,6Fb 2&,2*Z (>@&"b 9,$,*b 1992).;>@(4, 42 ^H4N @H8DZH46 $Z:4 F*,:">Z
*@ &,F\<" JFB,T>@(@ B@:,H" 7GE-61 *:b @$F:J04&">4b >" @D$4H, & *,8"$D, 1993 (@*", & N@*,
8@H@D@(@ "FHD@>"&HZ 2"<,>4:4 >,F8@:\8@ >,4FBD"&>ZN *,H":,6 4 JFH">@&4:4 F@&D,<,>>J`

8@DD,8H4DJ`VJ` @BH4R,F8J` "BB"D"HJDJ *:b 8@<B,>F"P44 FL,D4R,F8@6 "$,DD"P44 (:"&>@(@ 2,D8":"

7GM. E H,N B@D 4<,`V4, D"2<,D <@>,HZ 2,D8":" >" T4D@8@J(@:\>@6 B:">,H"D>@6 8"<,D,-2 4
B"D"8F4":\>Z, 2"<,>b,<Z, $:@84 8@DD,8H4DJ`V,6 @BH484 8@F<4R,F8@(@ H,:,F8@B" &ZB@:>b`H

LJ>8P4` F&@,(@ D@*" 8@>H"8H>ZN :4>2 *:b 7GM.A@F8@:\8J >"$:`*,>4b< 2&,2*>@(@ >,$" F B@<@V\`
^H@(@ H,:,F8@B" >48@(*" >, <,T",H *Z<8" J B@&,DN>@FH4 1,<:4, JR,>Z, F<@(:4 D,T4H\ &F, H, 2"*"R4
& @$:"FH4 "FHD@>@<44, 8@H@DZ, B,D&@>"R":\>@ $Z:4 B@FH"&:,>Z *:b ^H@6 F"<@6 F@&,DT,>>@6 & <4D,
@$F,D&"H@D44. 7D@<, H@(@, B,D&Z6 B@:,H B@ @$F:J04&">4` 7GM >" @D$4H, *@8"2": FB@F@$>@FH\

&ZF@8@8&":4L4P4D@&">>ZN "FHD@>"&H@& =!E! BD@*J8H4&>@ D"$@H"H\ & 8@F<@F,.

#:"(@*"Db 4N JF4:4b<, & R"FH>@FH4, @*4> 42 "FHD@>@<@& E<4HF@>@&F8@6 "FHD@L424R,F8@6
@$F,D&"H@D44 (E!?), &@2(:"&:b`V46 <,0*J>"D@*>J` (DJBBJ 4FF:,*@&"H,:,6, F B@<@V\`

T4D@8@J(@:\>@6 B:">,H"D>@6 8"<,DZ-2 7GM & <", 1994(@*" F<@( B@:JR4H\ >@&Z, P,>>Z,
42@$D"0,>4b E&,DN>@&@6 1994I,8@H@DJ` & "BD,:, 1994(@*" "FHD@>@<Z-:`$4H,:4 @$>"DJ04:4 &>JHD4
(":"8H484 "%@*@&@D@H" (;51). 7GM @$:"*",H J>48":\>@6 FB@F@$>@FH\` B@:JR"H\ 42@$D"0,>4b 4

BD@&@*4H\ 42<,D,>4b FB,8HD" *":\>4N F&,DN>@&ZN & J:\HD"L4@:,H@&@< F&,H,. A@ <,D, FH"D,>4b
F&,DN>@&@6 & (":"8H48, ;518@F<4R,F846 H,:,F8@B M"$$:" F<@0,H $@:,, (:J$@8@ "&2(:b>JH\" &>JHD\
&2DZ&"`V,6Fb 2&,2*Z. ]H@ B@2&@:4H "FHD@>@<"< 4FF:,*@&"H\ N4<4R,F846 F@FH"& "<JF@D"" 4 $@:\T,
J2>"H\ @ H@<, 8"8@(@ H4B" 2&,2*" &2@D&":"F\.7@::,8H4& JR,>ZN >"*,,HFb J2>"H\ H"84< @$D"2@< @ H@<,
8"84, 2&,2*Z &2DZ&"`HFb 8"8 F&,DN>@&Z,, 8"84, N4<4R,F84, ^:,<,>HZ BD4 ^H@< &Z$D"FZ&"`HFb 4
8"8 4FB@:\2@&"H\ ^H4 bD84, F@$ZH4b & P,:bN 42<,D,>4b D"2<,D@& %F,:,>>@6.

% 4`>, 1994(@*" *&@, JR,>ZN F B@<@V\` 7GM @$>"DJ04:4 *4F84 L@H@B:">,H"D>@6 BZ:4

&@8DJ( 2&,2* & HJ<">>@FH4 ?D4@>" (":"8H484 ;:,R>Z6 AJH\. ]H@ @H8DZH4, J8"2Z&",H >" H@, RH@
@$D"2@&">4, B:">,H, &@2<@0>@, b&:b,HFb @H>@F4H,:\>@ @$V4< 8"8 & >"T,6 '":"8H48,, H"8 4 & *DJ(4N
R"FHbN %F,:,>>@6. % ^H4N >,*"&>@ @$>"DJ0,>>ZN *4F8"N F@*,D04HFb <>@(@ H"84N 0, @F>@&>ZN
N4<4R,F84N &,V,FH&, 42 8"84N F@FH@bH B:">,HZ >"T,6 E@:>,R>@6 F4FH,<Z.A@F8@:\8J, 8"8 42&,FH>@,
42 &F,N >,$,F>ZN H,: :4T\ >" B:">,H"N &@2<@0>@ B@**,D0">4, 042>4, >":4R4, B:">,H &@8DJ(
*DJ(4N 2&,2* B@&ZT",H &,D@bH>@FH\ FJV,FH&@&">4b 042>4 & *DJ(4N R"FHbN %F,:,>>@6.

1"H,< & 4`:, 1994(@*" <,0*J>"D@*>"b (DJBB" "FHD@>@<@& F B@<@V\` 8"<,DZ *:b D,(4FHD"P44
F:"$@8@>HD"FH>ZN @$X,8H@& 7GM B@*H&,D*4:" T4D@8@, D"FBD@FHD">,>4, (,:4b &@ &F,6 D">>,6

%F,:,>>@6 - 8:`R,&J` (4B@H,2J H,@D44 "$@:\T@(@ &2DZ&"". ?$>"DJ0,>4, (,:4b & F@2&,2*44 74H",
>"N@*bV,<Fb @H >"F >" D"FFH@b>44 13 <:D*. F&,H@&ZN :,H, *",H JR,>Z< P,>>J` 4>L@D<"P4` @$

JF:@&4bN, FJV,FH&@&"&T4N & >"R":, ^&@:`P44 %F,:,>>@6. 7D@<, H@(@, ^H@ @H8DZH4, ,V, $@:,,
B@*H&,D0*",H >"JR>J` 8@>P,BP4` N4<4R,F8@6 ^&@:`P44 &@ %F,:,>>@6; JR,>Z, FR4H"`H, RH@ &@*@D@*
4 (,:46 &Z*,:4:4F\ & H,R,>4, HD,N <4>JH B@F:, "$@:\T@(@ &2DZ&"", " H"84, $@:,, Hb0,:Z,
^:,<,>HZ, 8"8 84F:@D@* 4 J(:,D@*, B@b&4:4F\ B@2*>,,.

*)">>Z6 *@8J<,>H &@FBD@42&@*4HFb & H@< &4*,, & 8"8@< @> $Z: B@:JR,>.



A/AC.105/614
Page 5

% D"<8"N *DJ(4N 4FF:,*@&">46 JR,>Z,, ">":424DJb *">>Z,, B@:JR,>>Z, F B@<@V\`

7@<BH@>@&F8@6 ("<<"-@$F,D&"H@D44 (7'?), 8@H@D"b $Z:" 2"BJV,>" & 8@F<@F & "BD,:, 1991(@*",
@$>"DJ04:4 >@&Z, F&4*,H,:\FH&" H@<J, RH@ &FB:,F84 ("<<"-42:JR,>4b D"FBD@FHD">b`HFb *@ *":\>4N
J(@:8@& %F,:,>>@6 4 B@^H@<J 8"8 $Z >,FJH >" F,$, B,R"H\ D"FT4D,>4b %F,:,>>@6. ]H4 @(D@<>Z,
&FB:,F84 D,(4FHD4DJ`HFb F@ &F,N >"BD"&:,>46, RH@ B@2&@:b,H BD,*B@:@04H\ 4N 8@F<@:@(4R,F8J`
BD4D@*J, H@(*" 8"8 *@ ^H@(@ @H8DZH4b FR4H":@F\, RH@ &FB:,F84 @$D"2J`HFb :4T\ & D"<8"N >"T,6
'":"8H484.A@F8@:\8J FR4H",HFb, RH@ F"<" %F,:,>>"b D"FT4Db,HFb, H@ & F&b24 F H,<, RH@ ^H4 &FB:,F84
BD4N@*bH 42*":,8", >"$:`*",HFb 4N "&D,<,>>@, 2"B"2*Z&">4," - ^LL,8H, BD4 8@H@D@< &D,<b &

4FH@R>48, &FB:,F8@& 8"0,HFb H,R,H <,*:,>>,,, R,< & H@R8, 4N D,(4FHD"P44.

% F&b24 F ^H4<4 4FF:,*@&">4b<4 $:"(@*"Db ^8FB,D4<,>H":\>@<J ^>,D(,H4R,F8@<J ("<<"-
H,:,F8@BJ 7'? (EGRET)$Z:" F@FH"&:,>" B,D&"b B@*D@$>"b 8"DH" &F,(@ 2&,2*>@(@ >,$", >" 8@H@D@6
@H<,R,>Z @$X,8HZ &ZF@8@^>,D(,H4R,F8@(@ ("<<"-42:JR,>4b 4 J8"2">@ >,F8@:\8@ D"2:4R>ZN H4B@&
4FH@R>48@& ("<<"-42:JR,>4b.IR,>Z, FR4H"`H, >"BD4<,D, RH@ *4LLJ2>@, ("<<"-42:JR,>4, @H >"T,6
(":"8H484 &Z2Z&",HFb &2"4<@*,6FH&4,< R"FH4P 8@F<4R,F84N :JR,6 F <,02&,2*>Z< ("2@<. % ^HJ
8"H,(@D4` &N@*bH BJ:\F"DZ, 4FBJF8"`V4, ("<<"-:JR4 4 *DJ(4, >,@B@2>">>Z, 4FH@R>484 ("<<"-
42:JR,>4b.!>":424DJb *">>Z,EGRET,"FHD@>@<Z &Zb&4:4 H"80,,B@ 4N <>,>4`,<"FF4&>Z, R,D>Z,
*ZDZ & F,D,*4>, *":\>4N (":"8H48, @H 8@H@DZN 4FN@*bH ("<<"-:JR4 & >"BD"&:,>44 1,<:4.

C"&>Z< @$D"2@< $:"(@*"Db FBJH>48J "]8FB:@D,D" *:b 4FF:,*@&">46 & 8D"6>,6

J:\HD"L4@:,H@&@6 R"FH4 FB,8HD" (EUVE), 8@H@DZ6 $Z: 2"BJV,> & 4`>, 1992(@*", $Z:" F@FH"&:,>"
B,D&"b B@:>"b 8"DH" 2&,2*>@(@ >,$" & R,HZD,N 8D"6>4N B@:@F"N J:\HD"L4@:,H@&@6 R"FH4 FB,8HD". %
N@*, ^H@(@ 4FF:,*@&">4b $Z:@ &Zb&:,>@ <>@0,FH&@ 2&,2* F @R,>\ &ZF@8@6 H,<B,D"HJD@6, H"84N, 8"8
$,:Z, 8"D:484 4 2&,2*Z F "8H4&>@6 8@D@>@6. % P,:bN F@B@FH"&:,>4b JR,>Z, @$F:,*@&":4 H"80,
BD4:,("`VJ` 2@>J &*@:\ B@:@&4>Z ^8:4BH484 - B:@F8@FH4 @D$4HZ 1,<:4 &@8DJ( E@:>P".

E B@<@V\` FBJH>48" "]8FB:@D,D" *:b 4FF:,*@&">4b F@:>,R>ZN, ">@<":\>ZN 4

<"(>4H@FL,D>ZN R"FH4P (E!;A+7E), 8@H@DZ6 $Z: 2"BJV,> & 4`>, 1992(@*", JR,>Z, & @$:"FH4
8@F<4R,F8@6 L42484 @$>"DJ04:4 D"*4"P4@>>Z6 B@bF & &4*, ">@<":\>ZN 8@F<4R,F84N :JR,6,
B@B"&T4N & :@&JT8J <"(>4H@FL,DZ. ?>4 @BD,*,:4:4 8@F<4R,F846 F@FH"& 4 ^:,8HD4R,F846 2"Db* &
2@>,, D"FB@:@0,>>@6 2" BD,*,:"<4 &,DN>,6 "H<@FL,DZ 1,<:4, & 8@H@D@6 <"(>4H>@, B@:, B:">,HZ
*,6FH&J,H >" 2"Db0,>>Z, R"FH4PZ. 7D@<, H@(@, ^H4 JR,>Z, <>@(@, J2>":4 @ *,6FH&44 ^:,8HD@>@& &
&,DN>4N F:@bN "H<@FL,DZ.AD@(D"<<" B@:,H" E!;A+7E" BD,*JF<"HD4&",H 4FF:,*@&">4, ^:,8HD@>@&
&ZF@8@6 ^>,D(44 4 "H@<"D>ZN 4@>@& & F@:>,R>@< &,HD, 4 42 <,0B:">,H"D>@(@, <,02&,2*>@(@ 4
<"(>4H@FL,D>@(@ BD@FHD">FH&". IR,>Z,, 2">4<"`V4,Fb 8@F<4R,F8@6 L4248@6, *@$4:4F\ H"80,
2>"R4H,:\>ZN JFB,N@& & 8@<B\`H,D>@< <@*,:4D@&">44. % R"FH>@FH4, 4FB@:\2@&">4, F:@0>@(@
R4F:@&@(@ <@*,:4D@&">4b B@2&@:4:@ B@:JR4H\ *,H":\>@, BD,*FH"&:,>4, @ <"(>4H@FL,D, 1,<:4.
#:"(@*"Db ^H@<J JR,>Z, H,B,D\ <@(JH BD@(>@24D@&"H\ "8@F<4R,F8J` B@(@*J", L@D<4DJ,<J`
F@:>,R>@-2,<>Z<4 &2"4<@*,6FH&4b<4. AD4<,>,>4, 8@<B\`H,D>@(@<@*,:4D@&">4b B@2&@:4:@ H"80,
4FF:,*@&"H,:b< B@:JR4H\ $@:,, H@R>@, BD,*FH"&:,>4, @ (,:4@B"J2, - (D">4P, F@:>,R>@6 F4FH,<Z, J
8@H@D@6 4FN@*bV46 B@H@8 F@:>,R>@(@ &,HD" JD"&>@&,T4&",HFb *"&:,>4,< <,02&,2*>@6 FD,*Z.
AD,*B@:"(",HFb, RH@ B"D"<,HDZ ^H@6 <@*,:4 $J*JH B@*H&,D0*,>Z 4:4 @BD@&,D(>JHZ B@F:, H@(@, 8"8
& F:,*J`V,< *,FbH4:,H44 *&, "&H@<"H4R,F84, <,0B:">,H>Z, FH">P44 "%@b*0,D" *@FH4(>JH ^H@6
@$:"FH4 4 B,D,*"*JH F@@H&,HFH&J`VJ` 4>L@D<"P4` >" 1,<:` ("%@b*0,D-1" $Z: 2"BJV,> & F,>Hb$D,
1977(@*", " "%@b*0,D-2" - & "&(JFH, 1977(@*").

E B@<@V\` <":@("$"D4H>@(@ FBJH>48" EA!CG!= 201-2,8@H@DZ6 & F,>Hb$D, 1994(@*" $Z:
&Z&,*,> >" @D$4HJ 4 FBJFHb >,F8@:\8@ *>,6 &@2&D"V,> F @D$4HZ ;G77 ")4F8"&,D4", $Z:4
BD@&,*,>Z 4FF:,*@&">4b 0"D8@6 &>,T>,6 R"FH4 "H<@FL,DZ E@:>P", H.,. BD@*@:0,>4b 8@D@>Z, "
H"80, F@:>,R>@(@ &,HD" - 4FN@*bV,(@ @H E@:>P" B@H@8" 2"Db0,>>ZN 4@>@&. %@ &D,<b &H@D@(@ 42
R,HZD,N 2"B:">4D@&">>ZN B@:,H@& >" $@DHJ ;G77 "S"HH:" >" FBJH>48, EA!CG!= $Z:4

JFH">@&:,>Z *&" BD4$@D": F8@>FHDJ4D@&">>Z6 =!E! 8@D@>@(D"L $,:@(@ F&,H" *:b 42<,D,>4b

B:@H>@FH4 4 D"FBD,*,:,>4b ^:,8HD@>@& & 8@D@>":\>ZN *ZD"N 4 B@:bD>ZN "FJ:H">"N" E@:>P", " H"80,
F8@>FHDJ4D@&">>Z6 E!? J:\HD"L4@:,H@&Z6 8@D@>":\>Z6 FB,8HD@<,HD. E@&<,FH>@ ^H4 *&" BD4$@D"
B@2&@:b`H @BD,*,:4H\ F8@D@FH\ F@:>,R>@(@ &,HD", 8@(*" @>, JF8@DbbF\, J*":b,HFb @H E@:>P", RH@ *",H
&@2<@0>@FH\ JR,>Z< H@R>@ J2>"H\, 8"84< @$D"2@< 4 8@(*" E@:>P, F@2*",H ^H@H &,H,D 4 8"8@(@ D@*"
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L@D<" 4 FB,8HD <@(JH $ZH\ J F@:>,R>@6 8@D@>Z. C,2J:\H"HZ 42<,D,>46, B@:JR,>>Z, F B@<@V\`
FBJH>48" EA!CG!= 201, $J*JH 4FB@:\2@&"H\Fb & F@R,H">44 F *">>Z<4, B@:JR,>>Z<4 F B@<@V\`
"&H@<"H4R,F8@6 <,0B:">,H>@6 FH">P44 "I:4FF", 8@H@D"b $Z:" 2"BJV,>" & @8Hb$D, 1990(@*"; ^H"
!;E @$>"DJ04:" F@:>,R>Z6 &,H,D, 4FN@*bV46 42 `0>@6 B@:bD>@6 8@D@>Z, " F@ FBJH>48"
EA!CG!= &,:@F\ >"$:`*,>4, 2" @$:"FH\`, 42 8@H@D@6 $,D,H >"R":@ ^H@H F@:>,R>Z6 &,H,D, " H"80,
2" *DJ(4<4 JR"FH8"<4 F@:>,R>@6 8@D@>Z. )">>Z,, B@:JR,>>Z, F B@<@V\` FBJH>48" EA!CG!= 201,
B@2&@:bH H"80, BD@&,D4H\ D,2J:\H"HZ 42<,D,>46, 8@H@DZ, $J*JH BD@42&,*,>Z F@:>,R>@-
(,:4@FL,D>@6 :"$@D"H@D4,6 +&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&" (+7!)-=!E!, 8@H@DJ`

B:">4DJ,HFb 2"BJFH4H\ & 8@F<@F & 1995(@*J. #:"(@*"Db ^H4< B@:,H"< JR,>Z, >"*,`HFb B@:JR4H\
BD"8H4R,F8J` 4>L@D<"P4` @ H@R>@< <,N">42<, @$D"2@&">4b F@:>,R>Z< &,HD@< <"(>4H>ZN $JD\

&$:424 1,<:4, 8@H@DZ, <@(JH >"DJT"H\ D"$@HJ F4FH,< F&b24 4 &Z2Z&"H\ BD,8D"V,>4, B@*"R4

^:,8HD@^>,D(44, RH@ ,0,(@*>@ &@ &F,< <4D, BD4&@*4H 8 J$ZH8"< & D"2<,D, BD4<,D>@

100<:>. *@::"D@& ES!.

!;E "I:4FF" & 4`>, 1994(@*" BD4FHJB4&T"b 8 &ZB@:>,>4` F&@,6 @F>@&>@6 2"*"R4 - 42JR,>4`
F@:>,R>@(@ &,HD" & &ZF@84N T4D@H"N E@:>P", FH":" B,D&Z< 8@F<4R,F84< "BB"D"H@<, BD@T,*T4<
>"* @*>4< 42 F@:>,R>ZN B@:`F@&. !;E "I:4FF" F@2*">" +7! 4 >" >,6 JFH">@&:,>@

F8@>FHDJ4D@&">>@, & +&D@B, 4 & E@,*4>,>>ZN SH"H"N @$@DJ*@&">4, *:b >,B@FD,*FH&,>>@(@

42<,D,>4b B"D"<,HD@& <>@(4N F:@0>ZN F@:>,R>ZN b&:,>46, 8@H@DZ, >,&@2<@0>@ >"$:`*"H\ >"
$@:\T@< D"FFH@b>44. IR,>Z, N@H,:4 $Z $@:\T, 2>"H\ @ B@:bD>ZN <"(>4H>ZN B@:bN E@:>P",
8@H@DZ, & D"<8"N F@:>,R>@(@ P48:" 8"0*Z, 11 :,H <,>b`H B@:bD>@FH\; @>4 4(D"`H &"0>J` D@:\
& @$D"2@&">44 F@:>,R>@6 8@D@>Z 4 F@:>,R>@(@ &,HD". 3@>>Z6 F@FH"& F@:>,R>@(@ &,HD", B"D"<,HDZ
8@H@D@(@ $Z:4 42<,D,>Z "I:4FF@<", J8"2Z&",H >" H@, RH@ H,<B,D"HJD" ,(@ 4FH@R>48" & 8@D@>":\>@<
("2, >,F8@:\8@ BD,&ZT",H <4::4@> (D"*JF@& B@ O,:\F4`. ]H@(@ >,*@FH"H@R>@ *:b BD4*">4b &,HDJ
FH@:\ &ZF@8@6 F8@D@FH4, 8@H@D@6 @> @$:"*",H, RH@ F&4*,H,:\FH&J,H @ H@<, RH@ &$:424 E@:>P"
BD@4FN@*4H 8"8@6-H@ >,42&,FH>Z6 ^:,8HD@<"(>4H>Z6 BD@P,FF, &Z2Z&"`V46 JF8@D,>4, F@:>,R>@(@
&,HD".

% D"<8"N *DJ(4N 4FF:,*@&">46 JR,>Z,!:bF84>F8@(@ J>4&,DF4H,H" &K^D$">8F, 2"L48F4D@&":4

bD84, &FBZT84 & &,DN>4N F:@bN "H<@FL,DZ >"* 2@>"<4 ^:,8HD4R,F84N (D@2. % H,R,>4, <>@(4N :,H
:,HR484 2"<,R"`H ^H4 bD8@-F4>4, 4 8D"F>Z, &FBZT84 BD@*@:04H,:\>@FH\` :4T\ >,F8@:\8@

HZFbR>ZN *@:,6 F,8J>*Z. E B@<@V\` FB,P4":\>ZN &ZF@8@RJ&FH&4H,:\>ZN 8"<,D, JFH">@&:,>>ZN
>" *&JN >,$@:\T4N F"<@:,H"N, JR,>Z, >,*"&>@ F<@(:4 &B,D&Z, 2"F>bH\ ^H4 &FBZT84 >" &4*,@B:,>8J.
%FBZT84 B@*>4<"`HFb *@ &ZF@HZ 100 84:@<,HD@&, " >,8@H@DZ, 42 >4N,BD@N@*b R,D,2 @2@>@&Z6 F:@6
1,<:4, *"0, *@FH4("`H 4@>@FL,DZ. 3FF:,*@&"H,:4 F@(:"F@&":4 D,2J:\H"HZ F&@4N 42<,D,>46 F

4>L@D<"P4,6 JR,>ZN 42 *DJ(4N 4>FH4HJH@& 4 BD4T:4 8 <>,>4`, RH@ ^H4 &FBZT84, &@2<@0>@,
b&:b`HFb L@D<@6 ^:,8HD4R,F8@(@ D"2Db*". IR,>Z, B:">4DJ`H BD@*@:04H\ 4FF:,*@&">4b & P,:bN
42JR,>4b BD4D@*Z &FBZT,8 4 4N B@H,>P4":\>@(@ &:4b>4b >" $,2@B"F>@FH\ B@:,H@&. % $@:,,

T4D@8@< B:">, ^H@ b&:,>4, F&b2Z&",H B@(@*J & >40>4N F:@bN "H<@FL,DZ 1,<:4 F F@FH@b>4,<

&,DN>4N F:@,& "H<@FL,DZ, 8@H@DZ, F:J0"H 8"8 $Z (D">4P,6 <,0*J >"T,6 B:">,H@6 4 8@F<@F@<.

% D"<8"N *DJ(4N 8@F<4R,F84N 4FF:,*@&">46, F&b2">>ZN F <,H,@D@:@(4,6, =!E! BD@42&,:@ &
1994L4>">F@&@< (@*J 2"BJF8 >,F8@:\84N D"8,H>ZN 2@>*@& *:b 4FF:,*@&">4b B@:bD>@(@ F4b>4b >"*
!:bF8@6. IR,>Z,, 2">4<"`V4,Fb 8@F<4R,F8@6 L4248@6, 4>H,D,FJ`HFb ^H4<4 8D"F@R>Z<4

b&:,>4b<4, 4<,>J,<Z<4 E,&,D>Z< F4b>4,<, B@ H@6 BD4R4>,, RH@ @>4 &Z2&">Z 42<,>,>4b<4 &@
&2"4<@*,6FH&44 F@:>,R>@(@ &,HD" F <"(>4H>Z< B@:,< 1,<:4. C"8,H>Z, 2@>*Z BD@:,H"`H

>,B@FD,*FH&,>>@ R,D,2 2@>J F4b>4b, 4 JFH">@&:,>>"b >" >4N F@&D,<,>>"b "BB"D"HJD" B@2&@:b,H
JR,>Z< BD@42&@*4H\ BDb<@, 42<,D,>4, ^>,D(,H4R,F8@(@ JD@&>b 4@>@&. 3FF:,*@&"H,:4 >"*,`HFb

:JRT, B@>bH\ BD4D@*J JF8@D,>4b ^H4N R"FH4P 4 F@@$V,>4b 4< ^>,D(44. ]H" F,D4b 2"BJF8@& &@F\<4
D"8,H>ZN 2@>*@& FH":" &"0>@6 F@FH"&>@6 R"FH\` BD@(D"<<Z 2"BJF8" ?H*,:@< 8@F<4R,F8@6 L42484

41 D"8,HZ & ^H@< L4>">F@&@< (@*J.

A@F8@:\8J F&,DN>@&Z, H4B" I" 4<,`H 4F8:`R4H,:\>@ &ZF@8J` F&,H4<@FH\ BD4 <"8F4<J<,

F&,H", @>4 4<,`H &"0>@, 2>"R,>4, *:b 42<,D,>4b 8"8 <,FH>@6 F8@D@FH4 D"FT4D,>4b %F,:,>>@6, H"8
4 42<,>,>4b F8@D@FH4 ^H@(@ D"FT4D,>4b. E@(:"F>@ >,*"&>4< 4FF:,*@&">4b< ;"D8" K4::4BF" 42
;,0"<,D48">F8@6 @$F,D&"H@D44 & E,DD@-G@:@*@ (Q4:4) & &4*4<@< F&,H, ^H@(@ 8:`R,&@(@ B@*8:"FF"
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F&,DN>@&ZN FJV,FH&J,H 2>"R4H,:\>Z6 D"2$D@F 2>"R,>46 &>JHD,>>,6 42:JR,>>@6 ^>,D(44. %F:,*FH&4,
^H@(@ &@2<@0>Z @H8:@>,>4b & BD4>bHZN 2" @$D"2,P N"D"8H,D4FH48"N *":\>4N F&,DN>@&ZN, &,*JV4,
8 @T4$@R>Z< @P,>8"< 2"<,*:,>4b H,<B@& D"FT4D,>4b %F,:,>>@6. K4::4BF 4 ,(@ 8@::,(4

JFH">@&4:4 JFH@6R4&J` 8@DD,:bP4` <,0*J F8@D@FH\` J<,>\T,>4b F@ &D,<,>,< F&,H@&@6 @H*"R4

F&,DN>@&ZN 4 <"8F4<J<@< 4N bD8@FH4. ?>4 JFH">@&4:4 H"80,, RH@ :,(8@ @$>"DJ04&",<Z, & FB,8HD,
F&,DN>@&ZN BD42>"84 8D,<>4,&@(@ B@(:@V,>4b 4<,`H H,F>J` 8@DD,:bP4` 8"8 F@ F8@D@FH\`

J<,>\T,>4b F&,H@&@6 @H*"R4, H"8 4 F <"8F4<J<@< bD8@FH4. A"D"<,HDZ FB,8HD":\>ZN N"D"8H,D4FH48
<@0>@ 4FB@:\2@&"H\ *:b B@&ZT,>4b H@R>@FH4 @P,>84 4FH4>>@6 bD8@FH4 8"0*@6 F&,DN>@&@6 4,
F:,*@&"H,:\>@, ,, J*":,>>@FH4. #:"(@*"Db 4FB@:\2@&">4` ^H@6 <,H@*484 F&,DN>@&Z, FH">@&bHFb

@*>4<4 42 >"4$@:,, H@R>ZN ^H":@>>ZN 4FH@R>48@& F&,H", 8@H@DZ, <@0>@ 4FB@:\2@&"H\ & 8"R,FH&,
*":\>4N 2@>*@& *:b 42<,D,>4b N"D"8H,D4FH48 D">>,6 %F,:,>>@6.

Cb* F4FH,<"H4R,F84N "FHD@>@<4R,F84N >"$:`*,>46 *"&>@ J8"2Z&",H >" FJV,FH&@&">4,

"#@:\T@(@ "HHD"8H@D"" - 8@>P,>HD"P44 <"FFZ, &Z2Z&"`V,6 BD4Hb0,>4, 8 F,$, @$X,<>@(@ B@H@8"
(":"8H48. IR,>Z, @$>"DJ04:4 ^H@H T4D@8@<"FTH"$>Z6 B@H@8 BD4 F@B@FH"&:,>44 *&40,>4b

<,FH>@6 (DJBBZ (":"8H48 @H>@F4H,:\>@ F8@B:,>46 4 ,, *&40,>4b @H>@F4H,:\>@ 8@F<4R,F8@(@

L@>@&@(@ 42:JR,>4b, 8@H@D@, D"FF<"HD4&",HFb 8"8 "FH"P4@>"D>Z6" @D4,>H4D. =" @F>@&,

N"D"8H,D4FH48 H"84N 8DJB>@<"FTH"$>ZN B@H@8@& <@0>@ JH@R>4H\ <@*,:4, @$XbF>b`V4, @$D"2@&">4,
(":"8H48 4 F8@B:,>46 & D">>,6 %F,:,>>@6. % B@F:,*>,, &D,<b, FHD,<bF\ >"6H4 ,V, $@:,,

<"FTH"$>Z, FHDJ8HJDZ 4 B@H@84, "FHD@>@<Z >"R":4 42JR"H\ 8DJB>Z, @$X,<Z 8@F<4R,F8@(@

BD@FHD">FH&". % D"$@H, G@**" C. 9"J^D" (="P4@>":\>Z, @BH48@-"FHD@>@<4R,F84, @$F,D&"H@D44) 4
;"D8" A@FH<^>" (3>FH4HJH 4FF:,*@&">46 F B@<@V\` 8@F<4R,F8@(@ H,:,F8@B"), @F>@&">>@6 >"
*">>ZN >"$:`*,>46 F B@<@V\` 4-<,HD@&@(@ 4 2,1-<,HD@&@(@ H,:,F8@B@& ="P4@>":\>@6 @$F,D&"H@D44
& 74HH A48, (!D42@>") 4 1,5-<,HD@&@(@ H,:,F8@B" ;,0"<,D48">F8@6 @$F,D&"H@D44 & E,DD@-G@:@*@
(Q4:4), &ZF8"2Z&",HFb BD,*B@:@0,>4, @ &@2<@0>@FH4 &Zb&:,>4b @$X,<>ZN B@H@8@& <"FTH"$@<
B@Db*8" 600<:>. F&,H@&ZN :,H, H.,. B@RH4 & HD4 D"2" 8DJB>,, H,N, 8@H@DZ, $Z:4 @$>"DJ0,>Z & N@*,
BD,*Z*JV4N 4FF:,*@&">46. ]H4 JR,>Z, 4FB@:\2@&":4 F"<Z, bD84, (":"8H484 *:b 42<,D,>4b

*":\>@FH4 4 F8@D@FH4 119 F8@B:,>46 F P,:\` F@2*">4b F4FH,<Z @HFR,H" BD4<,>4H,:\>@ 8

F8@B:,>4b<. %Zb&:,>>@, *&40,>4, <,FH>@6 (DJBBZ (":"8H48 @H>@F4H,:\>@ ^H4N (":"8H4R,F84N

F8@B:,>46 FJV,FH&,>>@ @H:4R":@F\ @H ,, *&40,>4b @H>@F4H,:\>@ 8@F<4R,F8@(@L@>@&@(@ 42:JR,>4b.
="4$@:,, BD@FH@, H@:8@&">4, ^H@(@ D,2J:\H"H" F@FH@4H & H@<, RH@ &F, (":"8H484 &>JHD4 @$X,<",
F@2*"&",<@(@ ^H4<4 F8@B:,>4b<4, *&40JHFb B@H@8@< F@ F8@D@FH\` @8@:@ 700 84:@<,HD@& & F,8J>*J
4 RH@ :`$@6 ""HHD"8H@D" *@:0,> >"N@*4H\Fb 2" BD,*,:"<4, @(D">4R4&"`V4<4 FL,DJ B,D&@>"R":\>@(@
B@4F8". EH@:\ 8DJB>J` FHDJ8HJDJ >,&@2<@0>@ @$XbF>4H\ F B@<@V\` F@&D,<,>>ZN H,@D,H4R,F84N
<@*,:,6, 4 @>" @H8DZ&",H >@&Z, T4D@84, B,DFB,8H4&Z *:b B@>4<">4b <"FTH"$" 8DJB>,6T4N

FHDJ8HJD &@ %F,:,>>@6.

QH@ 8"F",HFb BD4<,>,>4b <,H@*@& F,6F<@:@(44 *:b 4FF:,*@&">4b &>JHD,>>,(@ FHD@,>4b

E@:>P", H@ @BD,*,:,>>Z6 BD@(D,FF $Z: *@FH4(>JH B@RH4 4F8:`R4H,:\>@ $:"(@*"Db <,H@*48,

BD@(>@24D@&">4b 4 42<,D,>4b R"FH@H 8@:,$">4b (,>,D4DJ,<ZN E@:>P,< &@:>. G@<"F 9. )`&":\
(O,>HD 8@F<4R,F84N B@:,H@& 4<. '@**"D*"), EH`"DH )0,LLD4F ("#"DH@:"), )0,8 I. M"D&4
(="P4@>":\>"b F@:>,R>"b @$F,D&"H@D4b, GJF@>) 4 ;"DH4> !. A@<,D">P ("#"DH@:") *@8"2":4

&@2<@0>@FH\ BD@&,*,>4b >,B@FD,*FH&,>>ZN 42<,D,>46 &D,<,>4 BD@N@0*,>4b 4 BD@N@*4<ZN

D"FFH@b>46 @H*,:\>Z<4 "8JFH4R,F84<4 (B@*@$>Z<4 2&J8@&Z<) &@:>"<4, RH@ b&:b,HFb (:"&>Z<
<,H@*@< & (,@F,6F<@:@(44. ?F>@&>"b 8@>P,BP4b BD@FH": B@*>4<"`V46Fb 42>JHD4 &@:>@&@6

4<BJ:\F &F:,*FH&4, D,28@(@ 42<,>,>4b B:@H>@FH4 ("2" >" B@&,DN>@FH4 E@:>P" @HD"0",HFb @$D"H>@.
%F:,*FH&4, ^LL,8H" BD,:@<:,>4b, &Z2&">>@(@ F4:\>Z< D@FH@< H,<B,D"HJDZ F J&,:4R,>4,< (:J$4>Z
BD@>48>@&,>4b, HD",8H@D4b BD@FHD">FH&,>>@6 @HD"0,>>@6 &@:>Z 2"(4$",HFb @$D"H>@ 8 B@&,DN>@FH4.
+F:4 BDb<"b &@:>" &Z2Z&",H B@&ZT,>4, bD8@FH4 & @BD,*,:,>>@6 H@R8, >" B@&,DN>@FH4 E@:>P", H@
B@2*>,, & H@R8, B@&H@D>@(@ &ZN@*" &@:>Z >" B@&,DN>@FH\ B@b&:b,HFb 8@DD,:4D@&">>@, B@&ZT,>4,

bD8@FH4. =" @F>@&, 42<,D,>4b &D,<,>>@6 D"2>@FH4 8"8 LJ>8P44 D"FFH@b>4b, D"2*,:b`V,(@ *&,
H@R84 >" B@&,DN>@FH4, <@0>@ B@FHD@4H\ (D"L48 2"&4F4<@FH4 &D,<,>4 BD@N@0*,>4b @H &,:4R4>Z
D"2>@F" B@ D"FFH@b>4`; H"84, (D"L484 BD4<,>b`HFb & (,@F,6F<@:@(44. A,D&@>"R":\>Z, D,2J:\H"HZ
D"$@HZ F&4*,H,:\FH&J`H @ H@<, RH@ "8JFH4R,F84, &@:>Z F R"FH@H@6 8@:,$">4b &ZT, 8D4H4R,F8@(@
2>"R,>4b, 8@H@D@, <@0>@ BD@(>@24D@&"H\ 4FN@*b 42 L424R,F84N JF:@&46 & F@:>,R>@6 "H<@FL,D,,
@HD"0"`HFb "H<@FL,D@6 :4T\ >,2>"R4H,:\>@, BD4 ^H@< 8@^LL4P4,>H @HD"0,>4b F@FH"&:b,H <,>,,
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2 BD@P,>H@&. G"8@6 B@*N@* *",H &@2<@0>@FH\ BD@&@*4H\ F,6F<4R,F84, 4FF:,*@&">4b H"84N

:@8":\>ZN b&:,>46, 8"8 >,@*>@D@*>@FH\ FD,*Z >40, B@&,DN>@FH4 E@:>P" & @$:"FH4 F@:>,R>ZN

BbH,>. ]H@H B@*N@* *@:0,> B@<@R\ H"80, JH@R>4H\ <@*,:4 F8@D@FH,6 ("2@&ZN B@H@8@& B@*

B@&,DN>@FH\` E@:>P".

% 1993(@*J =@$,:,&F8"b BD,<4b & @$:"FH4 L42484 $Z:" BD4FJ0*,>" *@8H@DJ )0@2,LJ G,6:@DJ
4 *@8H@DJ C"FF,:J M":F, 42 AD4>FH@>F8@(@ J>4&,DF4H,H" 2" @H8DZH4, 4<4 F B@<@V\` !D4F4$F8@(@

D"*4@H,:,F8@B" & AJ^DH@-C48@ *&@6>@(@ BJ:\F"D" PSR B1913+164 2" B@F:,*J`V4, 4FF:,*@&">4b,
F&b2">>Z, F >"$:`*,>4,< 4 ">":42@< ^H@(@ @$X,8H". 3N D"$@H" J$,*4H,:\>@ BD@*,<@>FHD4D@&":"
BD4,<:,<@FH\ @$V,6 H,@D44 @H>@F4H,:\>@FH4 & &4*, H,@D44 (D"&4H"P44 & ^8FHD,<":\>ZN JF:@&4bN

4 8@F&,>>@ B@*H&,D*4:" BD,*F8"2">>@, !:\$,DH@< ]6>TH,6>@< FJV,FH&@&">4, (D"&4H"P4@>>@(@

42:JR,>4b. % B@F:,*>,, &D,<b F B@<@V\` !D4F4$F8@(@ D"*4@H,:,F8@B" JR,>Z< 42 I>4&,DF4H,H"
TH"H" A,>F4:\&">4b !:,8F">*D@< %@:V">@< BD@&@*4:@F\ B@FH@b>>@, ND@>@<,HD4D@&">4, @H8DZH@(@

4<4 <4::4F,8J>*>@(@ *&@6>@(@ BJ:\F"D" PSR B1257+12,D,2J:\H"HZ 8@H@D@(@ & 2>"R4H,:\>@6 <,D,
B@*H&,D*4:4 D">,, &ZF8"2">>J` (4B@H,2J @H>@F4H,:\>@ FJV,FH&@&">4b B"DZ B:">,H, &D"V"`V4NFb
&@8DJ( ^H@(@ @$X,8H"; & N@*, >"$:`*,>46 FH":@ BD@b&:bH\Fb @04*",<@, &:4b>4, &2"4<>@(@

BD4Hb0,>4b ^H4N B:">,H >" B,D,*&40,>4, B@ @D$4H,. #:"(@*"Db >"$:`*,>4b< $Z:@ JFH">@&:,>@
H"80, FJV,FH&@&">4, HD,H\,(@ B:">,H"D>@(@ H,:", <"FF" 8@H@D@(@ F@FH"&:b,H :4T\ 1,5 BD@P,>H"
<"FFZ 1,<:4 4 8@H@D@, &D"V",HFb &@8DJ( P,>HD":\>ZN >,6HD@>>ZN 2&,2* >" D"FFH@b>44 &F,(@ :4T\

0,2 "FHD@>@<4R,F84N ,*4>4PZ.

E B@<@V\` 42-<,HD@&@(@ 4 12-<,HD@&@(@ D"*4@H,:,F8@B@& ="P4@>":\>@6

D"*4@"FHD@>@<4R,F8@6 @$F,D&"H@D44 (=C!?--74HH A48, !D42@>") @FJV,FH&:b:@F\ >"$:`*,>4,
("2@&ZN @$:"8@&, F&b2">>ZN F 8&"2"D@< PC 1643+4631A,N"D"8H,D42J,<Z< $@:\T4< 8D"F>Z<

F<,V,>4,<, & N@*, 8@H@D@(@ $Z:@ &Zb&:,>@ >":4R4, ^<4FF44 <@>@8F4*" J(:,D@*". A@*@$>@(@ D@*"
@$:"8" BD,0*, J&b2Z&":4F\ F F4FH,<"<4-BD,*T,FH&,>>48"<4 F@&D,<,>>ZN (":"8H48. 7D"F>@,

F<,V,>4, <@:,8J:bD>ZN FB,8HD":\>ZN :4>46 J8"2Z&",H >" H@, RH@ ^<4FF4b ^H4N @$:"8@& BD@42@T:"
& H@ &D,<b, 8@(*" &@2D"FH %F,:,>>@6 F@FH"&:b: BD4<,D>@ @*>J BbHJ` ,, >Z>,T>,(@ &@2D"FH".
="$:`*,>4b, 8@H@DZ, BD@&@*4:4 )^&4* G. KD,6,D, 2"<,FH4H,:\ *4D,8H@D" =C!? C@$,DH 9. #D"J>
4 *4D,8H@D =C!? A@: !. %,>*,> #"JH, *":4 @T,:@<:b`V4, D,2J:\H"HZ, J8"2Z&"`V4, >"
FJV,FH&@&">4, <@:,8J:bD>@6 <"FFZ D"&>@6 <"FF, 4,5 HD4::4@>" E@:>P. ]H@ F@@H&,HFH&J,H 2&,2*>@6
<"FF, 8DJB>@6 (":"8H484, @*>"8@ & *">>@< F:JR", <"H,D4":, &,D@bH>@, N"D"8H,D42J,HFb

BD@Hb0,>>@FH\` 4 >"N@*4HFb & ("2@@$D"2>@< *@2&,2*>@< F@FH@b>44. E:,*J,H @H<,H4H\ H"80,

FJV,FH&,>>@, 8@:4R,FH&@ J(:,D@*" 4 84F:@D@*", 8@H@DZ, F@FH"&:b`H <@:,8J:Z <@>@8F4*" J(:,D@*";
^H4 ^:,<,>HZ F"<4 *@:0>@ $ZH\ &2b:4F\ BD4 &2DZ&, <"FF4&>@(@ 2&,2*>@(@ @$D"2@&">4b, 8@H@D@,
BD,*T,FH&@&":@ >"$:`*",<@<J BD@H@(":"8H4R,F8@<J F@FH@b>4`.

% 1994(@*J &B,D&Z, & H,R,>4, ">H"D8H4R,F8@6 24<Z O,>HD "FHD@L424R,F84N 4FF:,*@&">46 &
!>H"D8H48, (O!3!)="P4@>":\>@(@ >"JR>@(@ L@>*" (==K) BD@&@*4: "FHD@L424R,F84, >"$:`*,>4b
42 @$F,D&"H@D44 ==K >" _0>@< B@:`F,. E B@<@V\` H,:,F8@B" >" _0>@< B@:`F, *:b

4FF:,*@&">46 & 37-:JR"N (EA3C+7E) O!3! $:"(@*"Db ,(@ J>48":\>@<J <,FH@B@:@0,>4` J*":@F\
B@:JR4H\ $@:\T, 42@$D"0,>46 FH@:8>@&,>46 8@<,HZ SJ<,68,D"-9,&4 9 F _B4H,D@<, R,< F

B@<@V\` 8"8@(@-:4$@ *DJ(@(@ BD4$@D". 7D@<, H@(@, BD@42&,*,>>Z, F B@<@V\` ^H@(@ H,:,F8@B"
42<,D,>4b >" <,FH, B@*H&,D*4:4, RH@ >,$@ >"*_0>Z< B@:`F@< B@ 8D"6>,6 <,D, & HD4 D"2" H,<>,,,
R,< & 8"8@6-:4$@ *DJ(@6 H@R8,, (*, D">,, BD@&@*4:4F\ 42<,D,>4b. +V, @*4> 42 ^8FB,D4<,>H@&

O!3! 8"F",HFb ">42@HD@B44 8@F<4R,F8@(@ L@>@&@(@ 42:JR,>4b; & 8@>P, L4>">F@&@(@ (@*" & D"<8"N
^H@(@ ^8FB,D4<,>H" 4FB@:\2@&":4F\ *&" H,:,F8@B" A3G?= 4 %3A+C!. A@F:, ^8FB:J"H"P44 &

H,R,>4, *&JN :,H & :,H>46 ">H"D8H4R,F846 B,D4@* H,:,F8@B A3G?= &B,D&Z, FH": 4FB@:\2@&"H\Fb

& 24<>,, &D,<b. 3FF:,*@&">4b F B@<@V\` A3G?=" B@*H&,D*4:4 ">42@HD@B4` 8@F<4R,F8@(@

<48D@&@:>@&@(@ L@>" (7;K), N"D"8H,D4FH484 8@H@D@(@ &B,D&Z, $Z:4 42<,D,>Z 2"BJV,>>Z< &

1989(@*J FBJH>48@< "]8FB:@D,D" *:b 42JR,>4b 8@F<4R,F8@(@ L@>@&@(@ 42:JR,>4b (7K3), 4
$:"(@*"Db 4< FH":" F@FH"&:bH\Fb $@:,, B@*D@$>"b 8"DH" 7K3, R,< ^H@ B@2&@:4:4 $Z $@:,,

<":,>\84, ">H,>>Z "]8FB:@D,D"". EB@8@6>Z, "H<@FL,D>Z, JF:@&4b >" _0>@< B@:`F, B@2&@:4:4
@$,FB,R4H\ $,FBD,P,*,>H>J` RJ&FH&4H,:\>@FH\ 42<,D,>46 F B@<@V\` H,:,F8@B" A3G?=.
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3FB@:\2Jb >@&Z, *">>Z, @$ @FH"H8"N *&JN F&,DN>@&ZN (+0519-69.04 N103B) & #@:\T@<
;"(,::">@&@< @$:"8,, 8@H@DZ, $Z:4 B@:JR,>Z JF@&,DT,>FH&@&">>Z< FBJH>48@< *:b

8@F<@:@(4R,F84N 4 "FHD@L424R,F84N 4FF:,*@&">46 (!E7!), 2"BJV,>>Z< aB@>4,6 & L,&D":,

1993(@*", "<,D48">@-bB@>F8"b (DJBB" "FHD@>@<@&, DJ8@&@*4<"b )0@>@< A. M\`2@< (E!?),
@$>"DJ04:" 2>"R4H,:\>@, 8@:4R,FH&@ 0,:,2", 8":\P4b 4 *DJ(4N >,*"&>@ F4>H,24D@&">>ZN ^:,<,>H@&.
EBJH>48 !E7! D"FT4D4: &@2<@0>@FH4 "FHD@>@<@& >,B@FD,*FH&,>>@ >"$:`*"H\ ^<4FF4` 42 <>@(4N

"H@<@&, &8:`R"b 84F:@D@*, 8D,<>46, 8":\P46 4 0,:,2@, & ("2@&ZN HJ<">>@FHbN F&,DN>@&ZN, 8@H@D"b
BD@*@:0",HFb <>@(4, F@H>4 :,H B@F:, &2DZ&@&, F@2*"&T4N ^H4 F&,DN>@&Z,. IR,>Z, FR4H"`H, RH@
&2DZ&Z, & D,2J:\H"H, 8@H@DZN BD@42@T,: D"2$D@F @FH"H8@&, BD@42@T:4 @H 500 *@ 1 500:,H >"2"*.
a&>@, >":4R4, ^<4FF44 "H@<@& 0,:,2" >"Db*J F @HFJHFH&4,< 2>"R4H,:\>@6 84F:@D@*>@6 ^<4FF44,
B@ <>,>4` M\`2", J8"2Z&",H >" H@, RH@ ^H4 @FH"H84 b&:b`HFb D,2J:\H"H@< &2DZ&@& @F@$@6 (DJBBZ
F&,DN>@&ZN, 8@H@DZ, BD4&,:4 8 @$D"2@&">4` @F>@&>@6 <"FFZ 0,:,2" &@ %F,:,>>@6. )":\>,6T,,
42JR,>4, >@&ZN *">>ZN *@:0>@ B@<@R\ "FHD@>@<"< JH@R>4H\ F@&D,<,>>Z, <@*,:4 &2DZ&@&

F&,DN>@&ZN, BD4 ^H@< M\`2 FR4H",H, RH@ "JR4HZ&"b D"FBD@FHD">,>>@FH\ 0,:,2" B@&F`*J &@

%F,:,>>@6", B@:JR,>>Z, D,2J:\H"HZ @8"0JH FJV,FH&,>>@, &:4b>4, >" "FHD@>@<4` & P,:@<.

+V, *&" JR,>ZN 42 E!? - )@>(-%J 74< 4 )0J2,BB4>" K"$$4">@ - @$>"DJ04:4 @(D@<>@, (":@
42 @R,>\ (@DbR,(@ ("2", @8DJ0"`V,, *":\>`` (":"8H48J, RH@, &@2<@0>@, F:J04H *@8"2"H,:\FH&@<
>":4R4b 8"8 H,<>@(@ &,V,FH&", H"8 4 H"8 >"2Z&",<ZN @N:"0*"`V4N B@H@8@&. % F&@` @R,D,*\ ^H@
<@0,H BD@:4H\ >@&Z6 F&,H >" &@BD@F @ H@<, b&:b,HFb :4 %F,:,>>"b @H8DZH@6 4:4 2"<8>JH@6. E
B@<@V\` FBJH>48" "C,>H(,>" (C?E!G), 2"BJV,>>@(@ F@&<,FH>@ ',D<">4,6,E@,*4>,>>Z<4SH"H"<4
4 %,:48@$D4H">4,6 & 4`>, 1990(@*", ^H4 *&" "FHD@>@<" &,:4 >"$:`*,>4b 2" ^::4BH4R,F8@6
(":"8H48@6 NGC 507,42:JR"`V,6 & D,>H(,>@&F8@6 @$:"FH4 FB,8HD",8@H@D"b >"N@*4HFb >" D"FFH@b>44
@8@:@ 300<:>. F&,H@&ZN :,H @H 1,<:4. AD4 42<,D,>44 H,<B,D"HJD (@DbR,(@ ("2" - 4FH@R>48"
D,>H(,>@&F8@(@ 42:JR,>4b - @>4 >"$:`*":4 B@FH,B,>>@, F>40,>4, H,<B,D"HJDZ 8 P,>HDJ (":"8H484.
A@ 4N <>,>4`, BD4R4>@6 ^H@(@ F>40,>4b H,<B,D"HJDZ <@(JH $ZH\ @N:"0*"`V4, B@H@84 &

P,>HD":\>@6 @$:"FH4. 7D@<, H@(@, >,@BD,*,:,>>@FH\ & 42<,D,>4bN <"FFZ NGC 507J8"2Z&",H >"
&@2<@0>@FH\ >":4R4b & $@:\T@< 8@:4R,FH&, H,<>@(@ &,V,FH&". C,2J:\H"HZ >"$:`*,>46 J8"2Z&"`H
>" H@, RH@ <"FF" $"D4@>>@(@ &,V,FH&" (8@H@D@, B@*@$>@ 2&,2*"< 4 ("2J >"$:`*",HFb &@ &F,N

*4"B"2@>"N &@:>) F@FH"&:b,H @8@:@ 15 BD@P,>H@& @H BD,*B@:"(",<@6 @$V,6 <"FFZ (":"8H484.
A@F8@:\8J, F@(:"F>@ F@&D,<,>>@6 8@F<@:@(4R,F8@6 H,@D44, $"D4@>>"b <"FF" *@:0>" F@FH"&:bH\
<,>,, 5 BD@P,>H@&, RH@$Z %F,:,>>"b $Z:" 2"<8>JH@6, H@ ^H@ @H8DZH4, @8"0,H @BD,*,:,>>@, &:4b>4,
>" 8@F<@:@(4`. %<,FH, F H,< B@HD,$J,HFb BD@&,FH4 ">":@(4R>Z, 42<,D,>4b ,V, <>@(4N *DJ(4N

F4FH,<, BD,0*, R,< JR,>Z, F<@(JH @BD,*,:4H\, b&:b,HFb :4 %F,:,>>"b @H8DZH@6 4:4 2"<8>JH@6.

%%. 3FF:,*@&">4,3FF:,*@&">4, E@:>,R>@6E@:>,R>@6 F4FH,<ZF4FH,<Z

% @$:"FH4 $:40>,(@ 8@F<@F" JR,>Z, H"80, F@&,DT":4 >@&Z, @H8DZH4b, 8"F"`V4,Fb >"T,6
E@:>,R>@6 F4FH,<Z. ="BD4<,D, $:"(@*"Db >"2,<>Z< >"$:`*,>4b<, BD@&@*4&T4<Fb & D"<8"N
AD@(D"<<Z42JR,>4b @8@:@2,<>ZN @$X,8H@&, & 1993(@*J $Z:" @$>"DJ0,>" 8@<,H"SJ<,68,D"-9,&4 9
4 $Z:@ BD,*F8"2">@ ,, FH@:8>@&,>4, F _B4H,D@< & 4`:, 1994(@*". ]H@ FH":@ @*>4< 42 >"4$@:,,
bD84N F@$ZH46 & N@*, HV"H,:\>@(@ 4 BD@*@:04H,:\>@(@ >"$:`*,>4b >@R>@(@ >,$" F B@<@V\`

H,:,F8@B" A":@<"DF8@6 @$F,D&"H@D44,7":4L@D>4b, (,@:@(@< ',@:@(4R,F8@6 F:J0$Z ES! (_E'E)
_*04>@< ;. SJ<,68,D@< 4 ,(@ *&J<b *@$D@&@:\>Z<4 B@<@V>48"<4 - 7"D@:4>@6 E. SJ<,68,D
4 )^&4*@< M. 9,&4. %B,D&Z, & 4FH@D44 J*":@F\ >"$:`*"H\ 8"8 B@:>@FH\` D"FB"&TJ`Fb

(LD"(<,>H"D>J`) 8@<,HJ, H"8 4 ,, *&40,>4, B@ @D$4H, B:">,HZ 4 FH@:8>@&,>4, F >,6. %B,D&Z,

<4D@&@, >"JR>@, F@@$V,FH&@ F<@(:@ BD,*F8"2"H\ H"8@, FH@:8>@&,>4, 4 BD@F:,*4H\ 2" >4<. E

B@<@V\` >"4$@:,, *@FHJB>ZN >"2,<>ZN @$F,D&"H@D46, Db*" D"2:4R>ZN LJ>8P4@>4DJ`V4N 7!,
>"R4>"b @H "'":4:,b" (2"BJV,>>@(@ & @8Hb$D, 1989(@*") 4 8@>R"b 7GM, 4 F"<@:,H>@6 @$F,D&"H@D44
"7"6B,D" "FHD@>@<Z B@:JR4:4 <"FFJ 4>H,D,F>@6 4 >@&@6 4>L@D<"P44 @ F@FH"&, 8@<,H 4 _B4H,D",
&8:`R"b *">>Z, @ D"2:4R>@(@ D@*" &:4b>44 FH@:8>@&,>4b >" "H<@FL,DJ 4 B:"2<,>>J` FD,*J

B:">,HZ. % H,R,>4, @*>@6 >,*,:4 F _B4H,D@< FH@:8>J:Fb & @$V,6 F:@0>@FH4 21 BD@F:,04&",<Z6
@F8@:@8. % D,2J:\H"H, FH@:8>@&,>4b, >"$:`*"&T,(@Fb & D"2:4R>ZN - @H J:\HD"L4@:,H@&@6 *@
*:4>>@&@:>@&@6 - R"FHbN ^:,8HD@<"(>4H>@(@ FB,8HD", @$D"2@&":4F\ $@:4*Z, 8@H@DZ, @FH"&4:4
2"<,H>Z, 8DJB>Z, @H<,H4>Z >" B:">,H,; & ^H@6 F&b24 bF>@ &Zb&4:"F\ >,@$N@*4<@FH\ 8"H":@(42"P44
8@<,H 4 "FH,D@4*@&, 8@H@DZ, 8@(*"->4$J*\ B@H,>P4":\>@ <@(JH FH@:8>JH\Fb F 1,<:,6. % H,R,>4,
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>,F8@:\84N <,FbP,& & 8@>P, L4>">F@&@(@ (@*" JR,>Z,, D"$@H"&T4, B@ 8@>HD"8HJ F IBD"&:,>4,<
b*,D>ZN $@,BD4B"F@& <4>4FH,DFH&" @$@D@>Z ()=!), >" @F>@&, 4<,`V4NFb 2>">46 4 @BZH"

4<4H4D@&":4 4 <@*,:4D@&":4 F@@H&,HFH&J`V4, b*,D>Z, ^LL,8HZ & "H<@FL,D, 1,<:4 F P,:\` >"6H4

@$XbF>,>4, *">>Z< @ B@&ZT,>>@< D"*4@42:JR,>44 42 <"(>4H@FL,DZ _B4H,D", 8@H@DZ, $Z:4
B@:JR,>Z & N@*, 42<,D,>46 & D"2:4R>ZN *4"B"2@>"N D"*4@R"FH@H &@ &D,<b FH@:8>@&,>4b. 3N

&Z&@*Z, & F@@H&,HFH&44 F <@*,:\` JF8@D,>4b &F:,*FH&4, J*"D", J8"2Z&"`H >" ^LL,8HZ $@:\T,(@
<"FTH"$", R,< ^H@ BD,*B@:"(":@F\ D">\T,. A@F:, 2"&,DT,>4b L4>">F@&@(@ (@*" & F@HDJ*>4R,FH&,
F D"2:4R>Z<4 FB,P4":4FH"<4 & @$:"FH4 D"*4@:@8"P4@>>ZN 4 @BH4R,F84N >"$:`*,>46 4

4FF:,*@&">46 &,:"F\ D"$@H" B@ JH@R>,>4` BD,0>4N D"FR,H@&. AD@(>@24DJb FH@:8>@&,>4, 8@<,HZ
F _B4H,D@<, ?H*,:Z "FHD@>@<4R,F84N 4 "H<@FL,D>ZN 4FF:,*@&">46 ==K 4 ?H*,: 4FF:,*@&">46
E@:>,R>@6 F4FH,<Z =!E! @D(">42@&":4 FB,P4":\>J` BD@(D"<<J B@**,D084 BD"8H4R,F84N

>"$:`*,>46 4 H,@D,H4R,F84N 4FF:,*@&">46 <,N">42<" B@(:@V,>4b ^>,D(44 & D"2:4R>ZN @$:"FHbN

"H<@FL,DZ _B4H,D". % H,@D,H4R,F84N <@*,:bN @$XbF>b,HFb, & 8"8@< @$X,<, 4 F 8"8@6 F8@D@FH\`
BD@4FN@*4H &Z$D@F <"H,D4":" BD4 FH@:8>@&,>4bN, " H"80, 8"84, N4<4R,F84, D,"8P44 BD@4FN@*bH
& D,2J:\H"H, &2"4<@*,6FH&4b ^H@(@ <"H,D4":" F >,6HD":\>Z<4 4 4@>424D@&">>Z<4 8@<B@>,>H"<4

"H<@FL,DZ _B4H,D". ?04*",HFb, RH@ & D,2J:\H"H, FH@:8>@&,>4b B@*>4<,HFb BZ:\, 8@H@D"b,
2"Db0"bF\ @H F@BD48@F>@&,>4b F B:"2<,>>@6 FD,*@6, FL@D<4DJ,H >@&Z, BZ:,&Z, 8@:\P" &@8DJ(
B:">,HZ. ]H4 H,@D,H4R,F84, BD@(>@2Z $J*JH BD@&,D,>Z >" @F>@&, *">>ZN, B@:JR,>>ZN F B@<@V\`
D"FB@:@0,>>@6 & FHD"H,(4R,F84 &"0>ZN H@R8"N D"2:4R>@6 "BB"D"HJDZ *:b >"$:`*,>4b B@F:,*FH&46

FH@:8>@&,>46.

IR,>Z, =!E! *@$4:4F\ H"80, 2>"R4H,:\>ZN >@&ZN JFB,N@& & @$:"FH4 :J>>ZN 4FF:,*@&">46

$:"(@*"Db @D(">42@&">>@<J <4>4FH,DFH&@< @$@D@>Z B@:,HJ !;E "7:,<,>H4>"". ]H@H BD@,8H, &
8@H@D@< 4FF:,*@&">4, 9J>Z b&:b:@F\ :4T\ @*>@6 42 P,:,6, $Z: @FJV,FH&:,> ="JR>@-
4FF:,*@&"H,:\F8@6 :"$@D"H@D4,6 %;E (=C9) BD4 B@**,D08, F@ FH@D@>Z =!E!, 94&,D<@DF8@6
>"P4@>":\>@6 :"$@D"H@D44 4<. 9@JD,>F" 4 9"$@D"H@D44 D,"8H4&>ZN *&4("H,:,6 (9C)) &

7":4L@D>44. !;E "7:,<,>H4>"" $Z:" 2"BJV,>" 25 b>&"Db 1994(@*" 4 &ZT:" >" @8@:@:J>>J`
@D$4HJ 19 L,&D":b 1994(@*". % H,R,>4, B@F:,*J`V4N *&JN F B@:@&4>@6 <,FbP,& F B@<@V\`

JFH">@&:,>>ZN >" !;E R,HZD,N 8"<,D $Z:@ B@:JR,>@ 1,8<4::4@>" 42@$D"0,>46 B@&,DN>@FH4 9J>Z
& 11 D"2:4R>ZN B@:@F"N R"FH@H F BD4$:424H,:\>Z< 42<,D,>4,< &ZF@HZ >"* $@:\T,6 R"FH\` :J>>@6
B@&,DN>@FH4, $:"(@*"Db R,<J &B,D&Z, $Z:" B@:JR,>" B,D&"b &F,@$X,<:`V"b P4LD@&"b 8"DH" D,:\,L"
B@&,DN>@FH4. 7D@<, H@(@, JR,>Z, =!E! J*@&:,H&@D,>Z H,<, RH@ J*":@F\ B@:JR4H\ *">>Z,

<>@(@FB,8HD":\>ZN >"$:`*,>46 B@&,DN>@FH4, @N&"HZ&"`V4, 11 P&,H@& & &4*4<@< 4 4>LD"8D"F>@<
JR"FH8"N FB,8HD". A@:JR,>4` >@&@6 4>L@D<"P44 @ H@B@(D"L44 9J>Z, F@FH"&, B@&,DN>@FH4 4
JF:@&46, N"D"8H,D42J,<ZN 2"Db0,>>Z<4 R"FH4P"<4, & 2>"R4H,:\>@6 <,D, FB@F@$FH&@&":@ BD4<,>,>4,
H"84N BD4$@D@&, 8"8 :"2,D>Z6 *":\>@<,D, H,:,F8@B *:b D,(4FHD"P44 2"Db0,>>ZN R"FH4P,
JF@&,DT,>FH&@&">>Z, H,B:@&42@DZ, " H"80, "BB"D"HJD" D"*4@F@BD@&@0*,>4b. ="BD4<,D, F B@<@V\`
:4*"D" $Z:" F@FH"&:,>" B@:>"b 8"DH" &@2&ZT,>>@FH,6 >" B@&,DN>@FH4 9J>Z, BD4 ^H@< & BD@P,FF,
>"$:`*,>46 >" `0>@< B@:`F, 9J>Z $Z: @H8DZH @$D"2@&"&T46Fb &F:,*FH&4, J*"D" 8D"H,D (:J$4>@6

12 84:@<,HD@&. #:"(@*"Db 2"*J<">>@<J & N@*, B@:,H" ^8FB,D4<,>HJ B@ 4FB@:\2@&">4` B,D,*"`V,(@
JFHD@6FH&" *:b BD@&,*,>4b "8H4&>ZN $4FH"H4R,F84N 42<,D,>46 $Z:4 B@:JR,>Z B@*H&,D0*"`V4,,
>@ >, @8@>R"H,:\>Z, *@8"2"H,:\FH&" FJV,FH&@&">4b :\*" & B@FH@b>>@6 H,>4 8D"H,D@& J :J>>ZN

B@:`F@&. =!E! B:">4D@&":@ BD,*@FH"&4H\ >,F8@:\8@ <>@(@:,H>4N FJ$F4*46 JR,>Z< *:b 42JR,>4b
B@:JR,>>ZN !;E "7:,<,>H4>"" *">>ZN @ 9J>,, >"*,bF\ F*,:"H\ >@&Z, @H8DZH4b, 8"F"`V4,Fb
@$D"2@&">4b 9J>Z. 7D@<, H@(@, _E'E BD4FHJB4:@ 8 @$D"$@H8, *">>ZN F !;E "7:,<,>H4>"" *:b
F@FH"&:,>4b (:@$":\>ZN P4LD@&ZN 8"DH. %H@DJ` 2"*"RJ B@:,H" !;E "7:,<,>H4>"" - F$:40,>4, &
*":\>,< 8@F<@F, F "FH,D@4*@< 1620 "',@(D"L" - D,T4H\ >, J*":@F\ &F:,*FH&4, BD@$:,<, &@2>48T4N
B@F:, 2"&,DT,>4b 8"DH4D@&">4b :J>>@6 B@&,DN>@FH4.

7@F<4R,F8@<J "BB"D"HJ "'":4:,6", >"BD@H4&, J*":@F\ F$:424H\Fb F "FH,D@4*@< 3*" 4 BD4 ^H@<
F@&,DT4H\ 2">4<"H,:\>@, @H8DZH4,, &B,D&Z, 2"D,(4FHD4D@&"& FBJH>48 J "FH,D@4*". ]H@H FBJH>48,
4<,`V46 *4"<,HD 1,5 84:@<,HD", B@:JR4: >"2&">4, )"8H4:\. +F:4 D">\T, JR,>Z, FR4H":4, RH@ J
"FH,D@4*@&, &,D@bH>@, 4<,`HFb ,FH,FH&,>>Z, FBJH>484, H@ H,B,D\ @>4 JH&,D0*"`H, RH@ H"84,
FBJH>484, &@2<@0>@, D"FBD@FHD">,>Z $@:,, T4D@8@, R,< ^H@ FR4H":@F\ BD,0*,. % 8@>P,

L4>">F@&@(@ (@*" &,:"F\ D"$@H" B@ ">":42J *">>ZN @ FBJH>48, 3*Z F P,:\` B@:JR4H\ 4>L@D<"P4`

@$ @$D"2@&">44 ^H4N *&JN H,:. EJV,FH&J,H &,D@bH>@FH\ H@(@, RH@ ^H@H FBJH>48 @$D"2@&":Fb BD4
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&2DZ&, >,@*>@D@*>@(@ B@ F&@,<J F@FH"&J $@:,, 8DJB>@(@ "FH,D@4*", &@ &D,<b 8@H@D@(@ @$D"2@&":Fb
H"80, "FH,D@4* 3*". C,2J:\H"HZ FB,8HD":\>@(@ ">":42", B@:JR,>>Z, F B@<@V\` JFH">@&:,>>@(@ >"
"'":4:,,"37-FB,8HD@<,HD" FL@D<4D@&">4,< 42@$D"0,>4b, F&4*,H,:\FH&J`H @ D"2>@< F@@H>@T,>44
8@>8D,H>ZN F@,*4>,>46 & F@FH"&, )"8H4:b 4 3*Z, RH@ J8"2Z&",H >" H@, RH@ ^H@H FBJH>48 >,
@H8@:@:Fb >,B@FD,*FH&,>>@ @H 3*Z. E@$D">>Z, F B@<@V\` 7! "'":4:,6" >@&Z, *">>Z, (@&@DbH @
$@:,, D"2>@@$D"2>@<, R,< BD,0*, FR4H":@F\, F@FH"&, "FH,D@4*" 3*". !>":42 B"D"<,HD@& @D$4HZ
FBJH>48" B@2&@:4H JR,>Z<, &8:`R"b BD,*FH"&4H,:,6 =!E! 4 _E'E, H@R>,, @BD,*,:4H\ <"FFJ 3*Z.
?$X,*4>4& ^HJ 4>L@D<"P4` F D">,, B@:JR,>>Z<4 *">>Z<4 @ D"2<,D, 3*Z, JR,>Z, F<@(JH
@BD,*,:4H\ B:@H>@FH\ 4 F@FH"& ^H@(@ "FH,D@4*". =" BJH4 8_B4H,DJ 7! "'":4:,6" 4FF:,*@&": H"80,
,V, @*4> "FH,D@4* '"FBD", 8@H@DZ6, 8"8 4 "FH,D@4* 3*", >"N@*4HFb & @F>@&>@< B@bF, "FH,D@4*@&
<,0*J ;"DF@< 4 _B4H,D@<, *&40JV4NFb B@ @D$4H, &@8DJ( E@:>P".

% D"<8"N *DJ(4N B:">,H"D>ZN 4FF:,*@&">46 F B@<@V\`7! ";"(,::">", 8@H@DZ6 $Z: 2"BJV,>
& <", 1989(@*", $Z:@ JFH">@&:,>@, RH@ B:">,H" %,>,D" *@ F4N B@D b&:b,HFb (,@:@(4R,F84 "8H4&>@6.
1"&,DT4& 8"DH4D@&">4, B@&,DN>@FH4 B:">,HZ, ";"(,::">" BD4FHJB4: 8 F$@DJ 4>L@D<"P44 @ ,,
B:@H>@FH4. =" @F>@&, *">>ZN 8@>HD@:b H@R>@6 F8@D@FH4 7! >"* @BD,*,:,>>Z<4 D"6@>"<4 B:">,HZ
@B,D"H@DZ >" 1,<:, D"FFR4H":4 F4:J Hb0,FH4 & ^H4N <,FH"N, " >" @F>@&, ^H@(@ - B@*B@&,DN>@FH>J`
B:@H>@FH\. A@:JR,>>Z, *">>Z, F&4*,H,:\FH&J`H @ H@<, RH@ & @H:4R4, @H 1,<:4, >" 8@H@D@6 (@D>Z<
ND,$H"< F@@H&,HFH&J`H D"6@>Z <":@6 F4:Z Hb0,FH4, >" %,>,D, &@2&ZT,>>@FHb< F@@H&,HFH&J`H
D"6@>Z $@:\T@6 F4:Z Hb0,FH4. % ^H@6 F&b24 _E'E JFB,T>@ 2"&,DT4:@ B,D&Z6 <@>H"0

FBJH>48@&ZN F>4<8@& &ZF@8@6 R,H8@FH4 &F,6 B@&,DN>@FH4 %,>,DZ (<"FTH"$ 1 : 1 500 000);& 8@>P,
L4>">F@&@(@ (@*" &,:"F\ D"$@H" B@ &ZBJF8J 1707)-A1I, >" 8@H@DZN 2"B4F">Z ^H4 FBJH>48@&Z,
*">>Z,. % P,:bN F@*,6FH&4b @FJV,FH&:,>4` AD@(D"<<Z =!E! B@ (,@:@(4R,F8@<J 8"DH4D@&">4`
%,>,DZ $Z:" 2"&,DT,>" B@*(@H@&8" B@RH4 B@:@&4>Z H@B@(D"L4R,F8@-(,@:@(4R,F84N :4FH@& 8"DH
<"FTH"$@< 1 : 1 500 000.

7D@<, H@(@,_E'E JR"FH&@&":@ & F@FH"&:,>44 BD@(D"<< B@:,H@& "&H@<"H4R,F84N 7!, 8@H@DZ,
=!E! B:">4DJ,H >"BD"&4H\ 8 ;"DFJ, &8:`R"b "A"HL"6>*,D" (FBJF8",<Z6 "BB"D"H F >,$@:\T4<
<"DF@N@*@<, 2"BJF8 8@H@DZN BD,*JF<@HD,> & 1996-1997(@*"N), >, <,>,, *&JN 4F8JFFH&,>>ZN

FBJH>48@& ;"DF" ";"DF (:@$": F,D&,6@D", " H"80, F,D4` FBJF8",<ZN "BB"D"H@& (E!) ";"DF
F,D&,6@D". EB,P4":4FHZ 42 I'E F@HDJ*>4R":4 F (DJBB@6 @$,FB,R,>4b FX,<84 E! "A"HL"6>*,D" 4
B@<@(:4 F@FH"&4H\ T4D@8J` BD@(D"<<J ^8FB,D4<,>H@& 4 (,@:@(4R,F84N >"$:`*,>46 F B@<@V\`

^H@(@ E!, &8:`R"b &Z$@D <,FH" B@F"*84 & JFH\, <"DF4">F8@(@ $@:\T@(@ F$D@F>@(@ 8">":".
EB,P4":4FHZ 42 I'E @8"2":4 H"80, B@<@V\ & D"2D"$@H8, BD@(D"<< *:b 3E 4 E! "E,D&,6@D",
8@H@DZ, B:">4DJ,HFb @FJV,FH&4H\ & B,D4@* 1998-2005(@*@&.

EE. )DJ(4,)DJ(4, 8@F<4R,F84,8@F<4R,F84, >"J84>"J84

% 1994 L4>">F@&@< (@*J =!E! *@$4:@F\ 2>"R4H,:\>ZN JFB,N@& & <48D@(D"&4H@:@(44 4

$4@:@(4R,F84N >"J8"N, >"R":@ 8@H@DZ< B@:@04: B@:,H <,*48@-$4@:@(4R,F8@(@
8@<B:,8F" "EB,6F:^$-2"(SLS-2) & @8Hb$D, 1993(@*". % ^H@< 8@<B:,8F, $Z:@ JFH">@&:,>@

14 ^8FB,D4<,>H":\>ZN BD4$@D@& *:b 42JR,>4b L424@:@(4R,F8@6 D,"8P44 :`*,6 4 (DZ2J>@& >"
JF:@&4b <48D@(D"&4H"P44 4 4N B@F:,*J`V,6 D,"*"BH"P44 8 2,<>@6 F4:, Hb0,FH4. ?F>@&>@,

&>4<">4, & D"<8"N 4FF:,*@&">46 >" $@DHJ 8@<B:,8F" SLS-2, BD@*@:04&T4N 4FF:,*@&">4b >"
$@DHJ SLS-1& 4`>, 1991(@*", $Z:@ J*,:,>@ &Zb&:,>4` 4 *":\>,6T,<J @BD,*,:,>4` N"D"8H,D4FH48
42<,>,>46, BD@4FN@*bV4N & L424@:@(4R,F84N F4FH,<"N & H,R,>4, 4 B@F:, 2"&,DT,>4b 8@F<4R,F8@(@
B@:,H", " H"80, D"FT4D,>4` 2>">46 @ :,0"V4N & @F>@&, &F,(@ <,N">42<@&, RH@$Z, BD,0*, R,<
>"R>,H LJ>8P4@>4D@&"H\ <,0*J>"D@*>"b 8@F<4R,F8"b FH">P4b,<@0>@ $Z:@ F&,FH4 8 <4>4<J<J 4:4
>,6HD":42@&"H\ 42<,>,>4b, @HD4P"H,:\>@ F8"2Z&"`V4,Fb >" 2*@D@&\, R,:@&,8". ?*>4< 42 &"0>ZN
@H8DZH46 B@:,H" SLS-2 FH":" >,2"&4F4<"b *,<@>FHD"P4b HD,<b D"2:4R>Z<4 4FF:,*@&"H,:\F84<4
(DJBB"<4 H@(@, RH@ >" @F>@&, F@&D,<,>>ZN <@*,:,6, @$XbF>b`V4N &@2*,6FH&4, F4:Z Hb0,FH4 >"
F,D*P,,:,(84, 4 8D@&@@$D"V,>4,,>,&@2<@0>@ BD,*F8"2"H\ L424@:@(4R,F8J` D,"8P4`,>"$:`*",<J`
& N@*, 8@F<4R,F84N B@:,H@&. #:"(@*"Db ^H4< 4FF:,*@&">4b< $J*,H B@:JR,>" >@&"b &"0>"b

4>L@D<"P4b @ D,(J:4D@&">44 8D@&b>@(@ *"&:,>4b, @ 2*@D@&\, 4 2"$@:,&">4bN 4 @ >"DJT,>4bN
F,D*,R>@6 4 :,(@R>@6 *,bH,:\>@FH4. IR,>Z, JFH">@&4:4 H"80, J*4&4H,:\>@ &ZF@8J` FH,B,>\

B:"FH4R>@FH4 >,D&>@6 F4FH,<Z B@* &@2*,6FH&4,< JF:@&46 <48D@(D"&4H"P44. ]H4 D,2J:\H"HZ
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B@2&@:bH J:JRT4H\ B@>4<">4, BD@P,FF" "*"BH"P44 >,D&>@6 F4FH,<Z 8 42<,>,>4b< JF:@&46.
3FF:,*@&">4, D@:4 L424R,F8@6 >"(DJ284 (F4:Z Hb0,FH4) *:b B@**,D0">4b LJ>8P44 <ZTP, &8:`R"b
">"H@<4R,F84,, $4@N4<4R,F84, 4 LJ>8P4@>":\>Z, B"D"<,HDZ, B@<@0,H @FJV,FH&:,>4` F@&<,FH>@6
BD@(D"<<Z =!E! 4 >"P4@>":\>ZN 4>FH4HJH@& 2*D"&@@ND">,>4b (=31) & @$:"FH4 L424@:@(44
<ZT,R>@6 F4FH,<Z.

E B@:,H" D@FF46F8@(@ 8@F<@>"&H" >" 7GE-60 & L,&D":, 1994(@*" >"R":Fb B,D&Z6 ^H"B
@FJV,FH&:,>4b BD@(D"<<Z <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44. % "&(JFH, &B,D&Z, F B@<@V\`
D@FF46F8@6 C= "AD@(D,FF" $Z: BD@42&,*,> 2"BJF8 4FF:,*@&"H,:\F8@6 "BB"D"HJDZ ES!, &8:`R"`V,6
F4FH,<J 42<,D,>4b JF8@D,>4b, 8@H@D"b *@:0>" F@*,6FH&@&"H\ 8"8 "<,D48">F84<, H"8 4 D@FF46F84<
BD@(D"<<"< 4FF:,*@&">46. % >"FH@bV,, &D,<b BD@N@*4H BD@&,D8J 4 @HBD"&:b,HFb & C@FF4`

*@B@:>4H,:\>"b H,N>48" ES!, 2"BJF8 8@H@D@6 >" $@DHJ D"8,H "AD@(D,FF" *@:0,> $ZH\ @FJV,FH&:,>
& F:,*J`V,< (@*J. 3 >"8@>,P,;,0*J>"D@*>Z6 4>FH4HJH 8@F<4R,F84N 4FF:,*@&">46 4 H,N>@:@(44,
8@H@DZ6B:">4DJ,HFb F@2*"H\,$J*,H FB@F@$FH&@&"H\L@D<4D@&">4`>@&ZN >"JR>ZN (DJBB, F@FH@bV4N
42 JR,>ZN D"2:4R>ZN FB,P4":\>@FH,6, &8:`R"b $4@:@(@&, H,N>@:@(@&, L4248@& 4 <"H,D4":@&,*@&, F
P,:\` BD@&,*,>4b 4FF:,*@&">46 8"8 >" 1,<:,, H"8 4 >" $@DHJ 8@F<4R,F8@6 FH">P44 *:b :JRT,(@
B@>4<">4b 4 &ZD"$@H84 D,T,>4b BD@$:,<, FH@bV4N B,D,* :`*\<4.

% <"DH, 1994(@*" =!E! BD@42&,:@ 2"BJF8 B@:,2>@6 >"(DJ284 *:b <48D@(D"&4H"P4@>>ZN

4FF:,*@&">46 ES! (_E;A-2); F@@H&,HFH&J`V"b "BB"D"HJD", @$,FB,R4&"`V"b ^>,D(@F>"$0,>4,,
@N:"0*,>4, 4 F$@D *">>ZN & D"<8"N D"2:4R>ZN ^8FB,D4<,>H@&, $Z:" JFH">@&:,>" & (DJ2@&@< @HF,8,
;G77 "EB,6F T"HH:" 4 @H8DZH" &@2*,6FH&4` 8@F<4R,F8@6 FD,*Z. C"FT4D,>4` 2>">46 & @$:"FH4
<"H,D4":@&,*,>4b FB@F@$FH&@&":@ BD@&,*,>4, ^8FB,D4<,>H" B@ &ZD"V4&">4` *,>*D4H@& &

42@H,D<4R,F84N JF:@&4bN. C@FH *,>*D4H@& - ^H@ @$ZR>"b L@D<" D@FH" 8D4FH"::@&, &FHD,R"`V"bFb
& $@:\T4>FH&, BD@<ZT:,>>ZN BD@P,FF@& BD4 2"H&,D*,&">44 <,H"::@&, FB:"&@& 4 <>@(4N *DJ(4N
<"H,D4":@&. 3FF:,*@&">4, @$D"2@&">4b *,>*D4H@& >" @D$4H, @8@>R"H,:\>@ J$,*4:@ & H@<, RH@ *:b
FHD@(@6 BD@&,D84 @F>@&@B@:"("`V4N H,@D46 @$D"2@&">4b 4 D"2&4H4b *,>*D4H@& >,@$N@*4<Z JF:@&4b

*:4H,:\>@6 4 JFH@6R4&@6 <48D@(D"&4H"P44. ]H4 H,@D44 >,@$N@*4<Z *:b BD@(>@24D@&">4b 4

@$,FB,R,>4b >":4R4b & 8D4FH"::42@&">>ZN <"H,D4":"N HD,$J,<ZN <48D@FHDJ8HJD, 8@H@DZ,
@BD,*,:b`H 4N <>@(4, L424R,F84, 4 N4<4R,F84, F&@6FH&", >"BD4<,D <,N">4R,F8J` BD@R>@FH\ 4

8@DD@24@>>J` FH@68@FH\. % D"<8"N ^8FB,D4<,>H" B@ &ZD"V4&">4`8D4FH"::@& 42 H&,D*ZN D"FH&@D@&
*:b B@:JBD@&@*>48@& F B@<@V\` JF@&,DT,>FH&@&">>@6 "&H@<"H424D@&">>@6 B,R4 >"BD"&:,>>@6

8D4FH"::42"P44, 8@(*" @>" &B,D&Z, $Z:" 4FB@:\2@&">" >" @D$4H,, $Z: &ZD"V,> 8D4FH":: FB:"&"
H,::JD4*" DHJH4/8"*<4b, b&:b`V,(@Fb B@:JBD@&@*>48@<, & P,:bN 42JR,>4b L424R,F8@6 FJV>@FH4
*@$"&@R>@6 8@>&,8P44 BD4 &ZD"V4&">44 8D4FH"::@&, @$JF:@&:,>>@6 H,B:@B,D,*"R,6 4 F@FH"&@<.
AD@&,*,>4, >"$:`*,>46 in-situF B@<@V\` JFH">@&84 ;+K3EG? (Material pour l’Etude des Phenomenes
Interessant la Solidifaction sur Terre et en Orbite -;"H,D4": *:b 42JR,>4b b&:,>46, F&b2">>ZN F
BD@P,FF"<4 8D4FH"::42"P44 >" 1,<:, 4 >" @D$4H,) B@2&@:4:@ 42JR4H\ b&:,>4b B,D,>@F" 4

84>,H4R,F84, b&:,>4b & BD@P,FF, D@FH" 8D4FH"::@& FB:"&@& &4F<JH"/@:@&". A,R\;+K3EG?, 8@H@D"b
$Z:" F@2*">" KD">PJ2F84< 8@F<4R,F84< "(,>HFH&@< 4 & D"<8"N F@(:"T,>4b @ F@HDJ*>4R,FH&,

F@&<,FH>@ 4FB@:\2J,HFb "<,D48">F84<4 4 LD">PJ2F84<4 4FF:,*@&"H,:b<4, BD,*@FH"&:b,H

J>48":\>J` &@2<@0>@FH\ 42JR4H\ @$D"2@&">4, <48D@FHDJ8HJD & 8D4FH"::42J`V4NFb <"H,D4":"N *:b

B@>4<">4b H@(@, 8"84< @$D"2@< <,H"::Z BD4@$D,H"`H F&@4 L424R,F84, F&@6FH&". % D"<8"N

^8FB,D4<,>H" B@ 42JR,>4` 8D4H4R,F8@6 @B":,FP,>P44 4FF:,*@&":4F\ b&:,>4b L"2@&@(@ B,D,N@*"

&$:424 8D4H4R,F8@(@ F@FH@b>4b ^:,<,>H" 8F,>@>". ]H@H ^8FB,D4<,>H >"BD"&:,> >" 42JR,>4,

@$:"FH4, 42&,FH>@6 L4248"< 8"8 *4>"<4R,F84, 8D4H4R,F84, b&:,>4b, 4 *",H H,@D,H48"< >@&Z,

@D4,>H4DZ *:b D"2D"$@H84 <@*,:,6 H@(@, 8"84< @$D"2@< F4FH,<Z F@ <>@0,FH&@< FH,B,>,6 F&@$@*Z
D,"(4DJ`H >" L:J8HJ"P44. A@*@$>@(@ D@*" <@*,:4 <@(JH F@*,6FH&@&"H\ H@:8@&">4` H"84N

D"2:4R>ZN b&:,>46, 8"8 HJD$J:,>H>@FH\ "H<@FL,DZ, *4>"<48" >"D@*@>"F,:,>4b 4

F&,DNBD@&@*4<@FH\.

%F:,* 2" IML-1 (;,0*J>"D@*>"b <48D@(D"&4H"P4@>>"b :"$@D"H@D4b - 1) IML-2, 8@H@D"b $Z:"
2"BJV,>" & 4`:, 1994(@*", BD@*@:04:" 4FF:,*@&">4, &@2*,6FH&4b F4:Z Hb0,FH4 >" $4@:@(4R,F84,,
L424R,F84, 4 N4<4R,F84, F4FH,<Z. AD@&,*,>4, >" @D$4H, 82 ^8FB,D4<,>H@&, B@*(@H@&:,>>ZN
75 @F>@&>Z<4 4FF:,*@&"H,:b<4 42 13 FHD">, BD@*,<@>FHD4D@&":@ &@2<@0>@FH\ &ZF@8@^LL,8H4&>@
4FB@:\2@&"H\ B4:@H4DJ,<Z, 8@F<4R,F84, :"$@D"H@D44 & D"<8"N <,0*J>"D@*>ZN 4FF:,*@&">46,



A/AC.105/614
Page 13

B@*@$>ZN H,<, 8@H@DZ, $J*JH @FJV,FH&:bH\Fb >" <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44. AD4

BD@&,*,>44 11 @F>@&>ZN ^8FB,D4<,>H@& ES! & @$:"FH4 <48D@(D"&4H"P44 >" IML-2 4FB@:\2@&":"F\
>@&"b $@DH@&"b >"JR>"b "BB"D"HJD", F@2*">>"b <,0*J>"D@*>Z<4 B"DH>,D"<4 =!E!. ):b

4FF:,*@&">4b 2"D@0*,>4b 8D4FH"::@& & BD@P,FF, 2"H&,D*,&">4b BD4 @*>@&D,<,>>@< 42<,D,>44

H,D<@L424R,F84N B"D"<,HD@& R,HZD, 4FF:,*@&"H,:\F84, (DJBBZ 42 E@,*4>,>>ZN SH"H@&

4FB@:\2@&":4 F@2*">>J` & ',D<">44 ^:,8HD@<"(>4H>J` $,F8@>H,6>,D>J` H,N>@:@(4R,F8J` JFH">@&8J

G+;AIE. ?*4> 42 "<,D48">F84N 4FF:,*@&"H,:,6 4FB@:\2@&": F@2*">>J` +7! JF@&,DT,>FH&@&">>J`
JFH">@&8J *:b &ZD"V4&">4b $,:8@&ZN 8D4FH"::@& & N@*, B,D&@(@ BD@*@:04H,:\>@(@ B@:,H" & P,:bN

42JR,>4b BD@P,FF" 8D4FH"::42"P44 BD4 "04*8@FH>@-04*8@FH>@6 *4LLJ24@>>@6 H,N>@:@(44". )DJ(@6
"<,D48">F846 4FF:,*@&"H,:\ JFB,T>@ 2"&,DT4: D"$@HJ B@ F@FH"&:,>4` BD@H@8@:@& *:b 4FF:,*@&">4b

b&:,>4b 04*8@L"2>@(@ FB,8">4b (BD@P,FF, 4FB@:\2J,<Z6 *:b B@:JR,>4b FB:"&@& >@&@(@ F@FH"&" 42
&ZF@8@H,<B,D"HJD>ZN <"H,D4":@&) & $@:\T@6 42@H,D<4R,F8@6 B,R4 bB@>F8@(@ ="P4@>":\>@(@
"(,>HFH&" B@ @F&@,>4` 8@F<4R,F8@(@ BD@FHD">FH&" (=!E)!). )&, "<,D48">F84, >"JR>@-
4FF:,*@&"H,:\F84, (DJBBZ F B@<@V\` JFH">@&84 +7! "AJ2ZD,8-8"B:b-R"FH4P"" 42JR":4

04*8@L"2>Z, &2"4<@*,6FH&4b, " *DJ("b "<,D48">F8"b >"JR>@-4FF:,*@&"H,:\F8"b (DJBB" F B@<@V\`
JFH">@&84 +7! *:b 42JR,>4b 8D4H4R,F8@(@ F@FH@b>4b 4FF:,*@&":" L"2@&Z, BD,&D"V,>4b.
AD,*&"D4H,:\>Z, D,2J:\H"HZ B@:,H" 8@<B:,8F" B@2&@:b`H, & R"FH>@FH4, (:J$0, B@>bH\ BD@P,FFZ
B,D,>@F" <"FFZ 4 ^>,D(44 & F4FH,<"N BD4 8D4H4R,F8@< F@FH@b>44 L"2 B"D-04*8@FH\; 42JR,>4, ^H@(@
J>48":\>@(@ F@FH@b>4b &,V,FH&" <@0,H FH"H\ 8:`R@< 8 B@>4<">4` 2"8@>@& F:@0>ZN F4FH,<

D"2:4R>@(@ <"FTH"$", >"R4>"b @H "H@<" 4 8@>R"b <"8D@B@(@*@6, 4 H"84N HDJ*>@J:@&4<ZN 42<,>,>46,
8"8 >"<"(>4R4&">4, 0,:,2>@(@ FH,D0>b 4:4 B,D,N@* @H BD@&@*4<@FH4 8 F&,DNBD@&@*4<@FH4.
A@:JR,>Z H"80, D,2J:\H"HZ >"$:`*,>46 *&40,>4b 8"B,:,8 4 BJ2ZD\8@&, @$JF:@&:,>>@(@

B@&,DN>@FH>Z< >"Hb0,>4,<, & JF:@&4bN H,F>@ F&b2">>@(@ B,D,>@F" H,B:" 4 4<BJ:\F". % D"<8"N

D"*4@$4@:@(4R,F84N 4FF:,*@&">46 >" $@DHJ 8@<B:,8F" IML-2 $Z:@ 2"D,(4FHD4D@&">@ B@&D,0*,>4,
04&ZN 8:,H@8 &F:,*FH&4, &@2*,6FH&4b 8@F<4R,F8@6 FD,*Z. I 8DJ(:ZN R,D&,6 >,<"H@*@& $Z:@

2"L48F4D@&">@ 2>"R4H,:\>@, 8@:4R,FH&@ <JH"P46 & FD"&>,>44 F 8@>HD@:\>Z<4 ^82,<B:bD"<4,
@*>"8@ & F@FH@b>44 B:@*@&4H@FH4 42<,>,>46 >, BD@4FN@*4:@. % ^8FB,D4<,>H"N >" 04&@H>ZN 4

D"FH,>4bN $Z:@ 2"D,(4FHD4D@&">@ &:4b>4, <48D@(D"&4H"P44 4 D"*4"P44 >" N"D"8H,D D@FH",
(,>,H4R,F84, F&@6FH&" H8">,6, D@FH 8@FH,6, *4LL,D,>P4"P4` 4 &@FBD@42&@*FH&@ 8:,H@8, " H"80, >"
^LL,8H4&>@FH\ ">H4$4@H48@&. %B,D&Z, $Z: *@8J<,>H":\>@ 2"D,(4FHD4D@&"> JFB,T>Z6 @BZH B@

D"2<>@0,>4` B@2&@>@R>ZN & 8@F<@F,, 8@H@DZ6 &8:`R": & F,$b FB"D4&">4, 4 &Z&,*,>4, <":\8@& 42
48D4>@8 J DZ$ <,*"8". ?*4> <":,8, 8@H@DZ6 $Z: 2"D@0*,> & D,2J:\H"H, @B:@*@H&@D,>4b & 8@F<@F,,
&Z&,:Fb 4 &Z04:, D"&>@ 8"8 4 BD,*&"D4H,:\>@ @B:@*@H&@D,>>Z, 48D4>84. %Z04:4 *&,

F&,0,&Z<,R,>>Z, & 8@F<@F, 48D4>84; 8D@<, H@(@, 2>"R4H,:\>"b *@:b @H@$D">>ZN *@ &Z&@*" >"
@D$4HJ b6P,8:,H@8 F@ND">4:" 042>,FB@F@$>@FH\ & 8"R,FH&, ^<$D4@>@& 4 :4R4>@8. G"80, &B,D&Z,
& D"<8"N 4FF:,*@&">46 & 8@F<@F, JR,>Z, JFH">@&4:4 B@D@( *,6FH&4b F4:Z Hb0,FH4 (H@R8J, J 8@H@D@6
<@0>@ >"$:`*"H\ &:4b>4, (D"&4H"P44) >" *&" @D(">42<" - >" &@*@D@F:\ Euglena4 >" <,*J2J. I

<JT,8 *D@2@L4: & JF:@&4bN <48D@(D"&4H"P44 B@ FD"&>,>4` F 8@>HD@:\>Z<4 @$D"2P"<4 >" 1,<:,

$Z:" JFH">@&:,>" B@&ZT,>>"b "8H4&>@FH\, RH@ J8"2Z&",H >" JF8@D,>>Z6 BD@P,FF FH"D,>4b & 8@F<@F,.

A@ BD@F\$, BD"&4H,:\FH& I8D"4>Z 4 C,FBJ$:484 'DJ244 FB,P4":4FHZ-$4@:@(4 =!E!,
F&b2">>Z, F BD@(D"<<@6 4FF:,*@&">46 7@F<4R,F8@6 D"*4@:@8"P4@>>@6 :"$@D"H@D44-2, & @8Hb$D,
1994(@*" B@:JR4:4 *">>Z, @ BD@:,H"N ;G77 >"* ^H4<4 *&J<b FHD">"<4. IR4HZ&"b FH@bV4, B,D,*
BD"&4H,:\FH&"<4 ^H4N FHD"> 2"*"R4 B@ $@D\$, F 2"(Db2>,>4,< 4 2"$@:,&">4b<4, H"8@(@ D@*" *">>Z,
$J*JH FB@F@$FH&@&"H\ H,N>@:@(4R,F8@<J D"2&4H4` 4 <@>4H@D4>(J @8DJ0"`V,6 FD,*Z.

% 1994L4>">F@&@< (@*J =!E! BD@*@:0":@ *@$4&"H\Fb JFB,N@& & @$:"FH4 H,:,<,*4P4>Z, H.,.
& BD,*@FH"&:,>44 <,*4P4>F84N JF:J( >" D"FFH@b>44 F B@<@V\` H,:,L@>>@6, FBJH>48@&@6,
<48D@&@:>@&@6 4:4 *DJ(4N FD,*FH& F&b24. % >@b$D, 1993(@*" >"R":@F\ @FJV,FH&:,>4, &,*JV,6
BD@(D"<<Z & @$:"FH4 H,:,<,*4P4>Z - *,<@>FHD"P4@>>@(@ BD@,8H" "7@F<4R,F846 H,:,<@FH F

;@F8&@6". % D"<8"N ^H@(@ BD@,8H" JFH">@&:,>" *&JFH@D@>>bb 4>H,D"8H4&>"b &4*,@F&b2\ <,0*J

&D"R"<4-8@>FJ:\H">H"<4 & <@F8@&F8@6 B@:48:4>48, ;4>4FH,DFH&" B@ *,:"< B,R"H4 4 FD,*FH&

<"FF@&@6 4>L@D<"P44 4 & R,HZD,N B@:48:4>48"N & E@,*4>,>>ZN SH"H"N. ?8"2">4, B@<@V4 >"
D"FFH@b>44 & B@FH">@&8, *4"(>@2" B"P4,>H"< & D"<8"N ^H@(@ BD@,8H" BD,*FH"&:b,H F@$@6 JFB,T>@,

D"2&4H4, @BZH" JFH">@&:,>4b 8@F<4R,F8@(@ H,:,<@FH" F !D<,>4,6 & 1988(@*J.
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% D"<8"N 4FF:,*@&">46 D,(,>,D"H4&>ZN F4FH,< 042>,@$,FB,R,>4b $Z:4 *@FH4(>JHZ

2>"R4H,:\>Z, JFB,N4 & F@2*">44 >@&ZN BD@H4&@$4@B:,>@R>ZN B@8DZH46 >" @F>@&, BD4<,>,>4b

<,H@*@& >">,F,>4b B@8DZH46, 4FB@:\2J,<ZN & BD@<ZT:,>>@FH4. ]H4 4FF:,*@&">4b $Z:4

@D(">42@&">Z =!E! & P,:bN $@D\$Z F >"8@B:,>4,< 4:4 >,*@BJV,>4b >"8@B:,>4b &D,*>ZN *:b

2*@D@&\b <48D@@D(">42<@& & *:4H,:\>@ *,6FH&J`V4N F4FH,<"N D,(J:bP44 &@2*JN", &@*Z 4 @R4FH84
@H 2"(Db2>b`V4N BD4<,F,6 >" B4:@H4DJ,<ZN 8@F<4R,F84N 8@D"$:bN. E@(:"F>@ BD,*&"D4H,:\>Z<
D,2J:\H"H"< (8@H@DZ, $Z:4 >,2"&4F4<@ B@*H&,D0*,>Z O,>HD@< $4@B:,>@R>@6 4>0,>,D44 BD4

I>4&,DF4H,H, TH"H" ;@>H">") BD4 >">,F,>44 B@8DZH4b >" B:"FH<"FFJ 4:4 <,H"::, >"8@B:,>4,
@D(">42<@&, 8@H@DZ, @$ZR>@ @$D"2J`H $4@B:,>8J, F>40",HFb >" 50-90F :4T>4< BD@P,>H@&. ]H@
B@8DZH4, b&:b,HFb 0"D@FH@684<, RH@ *@BJF8",H FH,D4:42"P4` 4 B@&H@D>@, 4FB@:\2@&">4,. E:,*J,H
@F@$@ @H<,H4H\, RH@ B@&,DN>@FH\ F H"84< B@8DZH4,< @R,>\ :,(8@ R4FH4H\. ]H4 B@8DZH4b <@(JH

BD4<,>bH\Fb *:b BD,*JBD,0*,>4b @$D"2@&">4b $4@B:,>84 & Db*, &"0>ZN @$:"FH,6 8@<<,DR,F8@6

*,bH,:\>@FH4. A@ F"<Z< F8D@<>Z< BD,*&"D4H,:\>Z< @P,>8"< O,>HD" $4@B:,>@R>@6 4>0,>,D44
4 !(,>HFH&" B@ @ND">, @8DJ0"`V,6 FD,*Z, 8@<<,DR,F846 B@H,>P4": ^H4N H,N>@:@(46 @P,>4&",HFb
& F@H>4 <4::4@>@& *@::"D@&.

AD4 BD@&,*,>44 >"JR>ZN 4FF:,*@&">46 =!E! BD@*@:0":@ H,F>@ F@HDJ*>4R"H\ c *DJ(4<4
BD"&4H,:\FH&,>>Z<4 JRD,0*,>4b<4. % D"<8"N F@&<,FH>@6 BD@(D"<<Z =!E! 4 =31 & @$:"FH4

$4@H,N>@:@(44 @F@$@, &>4<">4, $Z:@ J*,:,>@ F@2*">4` F@&<,FH>ZN P,>HD@& & P,:bN JF8@D,>4b

B,D,*"R4 H,N>@:@(44 =!E! 4 ,, 4FB@:\2@&">4b & <,*48@-$4@:@(4R,F84N 4FF:,*@&">4bN; D"2D"$@H8,
JF@&,DT,>FH&@&">>@6 H,N>@:@(44 &ZD"V4&">4b H8">,&ZN 8J:\HJD *:b ,, BD4<,>,>4b & <,*48@-
$4@:@(4R,F84N 4FF:,*@&">4bN 4 ^&@:`P4@>>@6 $4@:@(44; D"2D"$@H8, JF@&,DT,>FH&@&">>@6

H,N>@:@(44 $,:8@&@6 8D4FH"::42"P44 *:b F@*,6FH&4b D"2&4H4` FHDJ8HJD>@6 $4@:@(44 4 F@2*">4`

:,8"DFH&,>>ZN BD,B"D"H@& *:b $@D\$Z F 2"$@:,&">4b<4; " H"80, D"2D"$@H8, <,H@*@& &Zb&:,>4b
8"H"D"8HZ >" D">>4N ^H"B"N. 7 8@>PJ L4>">F@&@(@ (@*" =!E! B@*B4F":@ 18 F@(:"T,>46 @
F@HDJ*>4R,FH&, F *,FbH\` 4>FH4HJH"<4 =31, " H"80, F ="P4@>":\>@6 <,*4P4>F8@6 $4$:4@H,8@6.
% D"<8"N <,0JRD,0*,>R,F8@(@ F@(:"T,>4b <,0*J =!E! 4 =31 BD4 ="P4@>":\>@< 4>FH4HJH,

2*@D@&\b D,$,>8" 4 D"2&4H4b R,:@&,R,F8@(@ @D(">42<" $Z: F@2*"> O,>HD B@ 4FF:,*@&">4`

HD,N<,D>ZN H8">,&ZN 8J:\HJD. ]H@ F@(:"T,>4, $J*,H FB@F@$FH&@&"H\ B,D,*"R, $4@D,"8H@D>@6

H,N>@:@(44 @H =!E! =31, ,, *":\>,6T,<J D"2&4H4` BD4 B@**,D08, F@ FH@D@>Z =!E!,
D"FT4D,>4` BD@(D"<<Z ^8FB,D4<,>H@& B@ &ZD"V4&">4` $,:8@&ZN 8D4FH"::@& & N@*, B@:,H@&, "
H"80, BD@&,*,>4` >@&ZN 4FF:,*@&">46 8J:\HJDZ 8:,H@8 & JF:@&4bN <48D@(D"&4H"P44. 7D@<, H@(@,
=!E! 4 =31 @H@$D":4 22 4FF:,*@&"H,:b *:b BD@&,*,>4b <,*48@-$4@:@(4R,F84N ^8FB,D4<,>H@& >"
$@DHJ ;G77 "EB,6F T"HH:" & B,D4@* 1994-1996(@*@& (^H@ B,D&Z6 @BZH F@&<,FH>ZN 8@F<4R,F84N
^8FB,D4<,>H@& =!E!/=31); 4 34 4FF:,*@&"H,:b *:b 42JR,>4b *,bH,:\>@FH4 (@:@&>@(@ <@2(" 4
B@&,*,>R,F84N D,"8P46 >" $@DHJ 8@F<4R,F8@(@ 8@<B:,8F" "=,6D@:^$", 8@H@DZ6 & D"<8"N BD@(D"<<Z
"EB,6F:^$" $J*,H &Z&,*,> >" @D$4HJ ;G77 "EB,6F T"HH:" & 1998(@*J. =!E! B@*B4F":@ H"80,
F@(:"T,>4b @ BD@&,*,>44 4FF:,*@&">46 & @$:"FHbN, BD,*FH"&:b`V4N &2"4<>Z6 4>H,D,F, F
="P4@>":\>Z< 4>FH4HJH@< D"8@&ZN 2"$@:,&">46, ="P4@>":\>@6 <,*4P4>F8@6 $4$:4@H,8@6 4

="P4@>":\>Z< 4>FH4HJH@< 2*@D@&\b D,$,>8" 4 D"2&4H4b R,:@&,R,F8@(@ @D(">42<". % @H&,H >"

@$Xb&:,>4b @$ 4FF:,*@&"H,:\F84N D"$@H"N =!E! & 1994(@*J B@:JR4:@ 141BD,*:@0,>4, & @H>@T,>44
4FF:,*@&">46 & @$:"FH4 $4@H,N>@:@(44. =" @F>@&, B,DFB,8H4&>ZN @$2@D@& *,bH,:\>@FH4 &

1995L4>">F@&@< (@*J $J*,H BD4>bH@ D,T,>4, @ H@<, 8"84, 4FF:,*@&">4b $J*JH BD@*@:0,>Z. =!E!
4 ="P4@>":\>Z6 4>FH4HJH D"8@&ZN 2"$@:,&">46 B:">4DJ`H BD4<,>bH\ <,H@*Z B@:JR,>4b

42@$D"0,>46, 4FB@:\2J,<Z, & 7GM 4 *DJ(@6 "BB"D"HJD, *:b *4"(>@FH4D@&">4b 4 :,R,>4b D"8" (DJ*4.
GD4 BD@,8H" F&b2">Z, & R"FH>@FH4, F &@2<@0>@FH\` D"2D"$@H84 F4FH,< >,B@FD,*FH&,>>@6 P4LD@&@6
<"<<@(D"L44 F &ZF@84< D"2D,T,>4,< 4 T4D@84< B@:,< @$2@D". E@&<,FH>@ F ="P4@>":\>Z<

4>FH4HJH@< BF4N@(4(4,>Z =!E! @8"0,H B@<@V\ & BD"8H4R,F8@< BD4<,>,>44 B@F:,*>4N

*@FH40,>46 & @$:"FH4 8@<B\`H,D>@6 H,N>484 4 4>L@D<"H484 *:b 4FF:,*@&">46 *,bH,:\>@FH4

(@:@&>@(@ <@2(" 4 & F<,0>ZN <,*4P4>F84N 4FF:,*@&">4bN.

7D@<, H@(@, =!E!, %%E 4 8@DB@D"P4b "GTE" >,*"&>@ 2"&,DT4:4 BD@(D"<<J 4FF:,*@&">46 B@
&ZD"V4&">4` & JF:@&4bN 8@F<@F" 8D4FH"::" "DF,>4*" ("::4b. =!E! L4>">F4DJ,H H"80,

@FJV,FH&:b,<J` & ="JR>@-4FF:,*@&"H,:\F8@6 :"$@D"H@D44 %;E BD@(D"<<J B@ &ZD"V4&">4`

$,:8@&ZN 8D4FH"::@&; & D"<8"N F@(:"T,>4b =!E! F <4>4FH,DFH&@< @$@D@>Z =33 FJN@BJH>ZN

&@6F8 4<. I@:H,D" C4*" BD@&@*4: F B@<@V\` $@DH@&@6 "BB"D"HJDZ 4FF:,*@&">4, 8J:\HJDZ 8:,H@8.
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% F@@H&,HFH&44 F <,<@D">*J<@< @ &2"4<@B@>4<">44 <,0*J =!E! 4 ==K ^H4 *&" JRD,0*,>4b

BD@&@*4:4 F@&<,FH>Z, 4FF:,*@&">4b & @$:"FH4 ^8@:@(4R,F8@6 HD">F*J8P44 F4(>":@& 4

*4LL,D,>P4"P44 8:,H@8 & D"FH,>4bN B@* &@2*,6FH&4,< JF:@&46 &>,T>,6 FD,*Z, @F@$,>>@ F4:Z
Hb0,FH4. % D"<8"N *DJ(@(@ F@(:"T,>4b <,0*J =!E! 4 !<,D48">F8@6 "FF@P4"P4,6 B@ $@D\$, F
<>@0,FH&,>>Z< F8:,D@2@< (;E) H,N>@:@(4b, D"2D"$@H">>"b *:b F4FH,< @N:"0*,>4b & 8@FH`<"N
8@F<@>"&H@&, $J*,H 4FB@:\2@&">" & H,N>@:@(44 42(@H@&:,>4b 8@FH`<@& F @N:"0*,>4,< *:b :4P,
FHD"*"`V4N ;E, J 8@H@DZN >"DJT,>" D,(J:bP4b &>JHD,>>,6 H,<B,D"HJDZ H,:". ="JR>@-
4FF:,*@&"H,:\F846 P,>HD =!E! 4<. ]6<F" 4 !>H"D8H4R,F846 ">":@(@&Z6 BD@,8H ==K B@ F@2*">4`
2"<8>JH@6 ^8@:@(4R,F8@6 F4FH,<Z 042>,@$,FB,R,>4b D"2D"$@H":4 F@&<,FH>Z6 BD@,8H, 8@H@DZ6
B@2&@:4H =!E! &>,FH4 8DJB>,6T46 BD"8H4R,F846 &8:"* & D"2&4H4, $4@D,(,>,D"H4&>@6 H,N>@:@(44

042>,@$,FB,R,>4b, &8:`R"b F@2*">4, F4FH,<Z D,P4D8J:bP44 & 4>H,D,F"N 4FF:,*@&"H,:,6,
D"$@H"`V4N & !>H"D8H48,. ]H@H BD@,8H, >"BD"&:,>>Z6 >" H@, RH@$Z J:JRT4H\ @$4H",<@FH\ >"JR>@-
4FF:,*@&"H,:\F8@6 FH">P44 "!<J>*F,>-E8@HH" >" _0>@< B@:`F, 4 B@<@R\ E@,*4>,>>Z< SH"H"<
& &ZB@:>,>44 4N <,0*J>"D@*>ZN @$b2"H,:\FH& B@ F@ND">,>4` BD4D@*>@6 FD,*Z !>H"D8H484 &

B,D&@2*">>@< F@FH@b>44, B@2&@:4H =!E! >" @F>@&, 4FB@:\2@&">4b >" FH">P4bN _0>@(@ B@:`F"
D,(,>,D4D@&">>ZN BD@*J8H@& B4H">4b, &@*Z 4 F4FH,< B,D,D"$@H84 @HN@*@& BD4@$D,FH4

*@:(@&D,<,>>Z6 @BZH & JF:@&4bN, ">":@(4R>ZN 8@F<4R,F84<, 4 4FBZH"H\ D,(,>,D"H4&>Z, F4FH,<Z
042>,@$,FB,R,>4b *:b B:">,H"D>ZN @$4H",<ZN 8@<B:,8F@&.

D. ;G77;G77 " EB,6FEB,6F T"HH:T"HH:"

% 1994L4>">F@&@< (@*J @F>@&>@6 2"*"R,6 ;G77 "EB,6F T"HH:" @FH"&":"F\ $,2@B"F>"b
*@FH"&8" :`*,6 4 (DJ2@& >" >4284, (&ZF@H@6 180-6008<) @8@:@2,<>Z, @D$4HZ. A@ F@FH@b>4` >"
8@>,P (@*" J =!E! 4<,:@F\ & @$V,6 F:@0>@FH4 4 *,6FH&J`V4N @D$4H":\>ZN FHJB,>4: "7@:J<$4b",
")4F8"&,D4", "!H:">H4F" 4 "]>*,&,D". % 1994L4>">F@&@< (@*J $Z: 2"&,DT,> B,D4@* >"2,<>@(@
H,N>4R,F8@(@ @$F:J04&">4b @D$4H":\>@6 FHJB,>4 (A=G??E) "!H:">H4F" & P,>HD, G??E &

A":<*,6:,, 7":4L@D>4b. % N@*, =G??E "!H:">H4F" $Z: @F>"V,> >@&Z<4 J2:"<4, >,@$N@*4<Z<4
*:b FHZ8@&84 F D@FF46F8@6 8@F<4R,F8@6 FH">P4,6 ";4D"; B,D&Z6 B@:,H, BD,*JF<"HD4&"`V46 H"8J`
FHZ8@&8J, 2"B:">4D@&"> >" HD,H46 8&"DH": 1995L4>">F@&@(@ (@*". % 8@>P, (@*" &,:"F\ B@*(@H@&8"
B@ *@FH"&8, & A":<*,6: ?E "7@:J<$4b" *:b =G??E.

% ^H@< (@*J=!E! BD4FHJB4:@ 8 <@*4L48"P44 &>,T>,(@ H@B:4&>@(@ $"8" *:b F>40,>4b <"FFZ

8@>FHDJ8P44, RH@ B@2&@:4H J:JRT4H\ N"D"8H,D4FH484 F4FH,<Z "EB,6F T"HH:". % D"<8"N ^H@6 D"$@HZ
BD,*JF<"HD4&",HFb 2"<,>" FJV,FH&J`V,(@ ":`<4>4,&@(@ FB:"&" >" ":`<4>4,&@-:4H4,&Z6 FB:"& -
>@&Z6 <"H,D4":, @$:"*"`V46 $@:,, &ZF@8@6 BD@R>@FH\` >" ,*4>4PJ &,F". A,D&Z6 2"BJF8 F

4FB@:\2@&">4,< >@&@(@ F&,DN:,(8@(@ $"8" B:">4DJ,HFb @FJV,FH&4H\ & 8@>P, 19978":,>*"D>@(@ (@*".

% D"<8"N BD@(D"<<Z D"$@H B@ @F>@&>@<J *&4("H,:` ;G77 & 1994L4>">F@&@< (@*J

BD4:"(":4F\ "8H4&>Z, JF4:4b B@ D"2D"$@H8, 4 &>,*D,>4` JF@&,DT,>FH&@&">46, B@2&@:b`V4N
B@&ZF4H\ $,2@B"F>@FH\ 4 >"*,0>@FH\. %,*,HFb D"$@H" B@ JF@&,DT,>FH&@&">4` & FJV,FH&J`V,<

*&4("H,:, BbH4 @F>@&>ZN 8@<B@>,>H@&, D"2$4HZN >" *&" $:@8". % $:@8 I &N@*4H >@&"b (@:@&8" /C)
(^H"B II+), @*>@2<,,&48@&Z6 H,B:@@$<,>>48 4 D,2,D&>Z6 &ZF@8@>"B@D>Z6 HJD$@>"F@F>Z6 "(D,("H
(G=!) @84F:4H,:b. % $:@8 II &N@*bH JF@&,DT,>FH&@&">4b & D"<8"N $:@8" I, " H"80, D,2,D&>Z6
&ZF@8@>"B@D>Z6 G=! (@D`R,(@ 4 @F>@&>"b 8"<,D" F(@D">4b F $@:\T4< 8D4H4R,F84< F,R,>4,<

F@B:". % 4>H,D,F"N >@&ZN 4 @FJV,FH&:b,<ZN BD@(D"<< B@:,H@& 4>0,>,DZ & 1994L4>">F@&@< (@*J
BD@&,:4 101>"2,<>@, 4FBZH">4, @$V,6 BD@*@:04H,:\>@FH\` 47 775F,8J>*. 7 >"FH@bV,<J &D,<,>4
G=! @84F:4H,:b J*@&:,H&@Db,H HD,$@&">4b<, BD,*Xb&:b,<Z< 8 @$V,<J &D,<,>4 JFH">@&:,>4b

F@@H&,HFH&J`V,(@ D,04<", 4 B,D&Z6 42 *&JN B@*:,0"V4N @L4P4":\>@6 F,DH4L48"P44 "(D,("H@&
JFB,T>@ BD@T,: F,D4` 42 20 4FBZH">46. % @8Hb$D, 1994(@*" >"R":4F\ 4FBZH">4b B,D&@6 &N@*bV,6
& $:@8 I 4 B@*:,0"V,6 F,DH4L48"P44 *&4("H,:\>@6 JFH">@&84, & 8@H@DJ` &N@*4H &H@D@6 42

BD@N@*bV4N F,DH4L48"P4@>>Z, 4FBZH">4b G=! @84F:4H,:b. % 8@>P, L4>">F@&@(@ (@*" $Z:@

D,T,>@ 2"B:">4D@&"H\ B,D&Z6 B@:,H F F4FH,<"<4, &N@*bV4<4 & $:@8 I, >" 4`>\ 1995(@*".
3>0,>,DZ, JR"FH&@&"&T4, & F@2*">44 G=! @84F:4H,:b, JFB,T>@ D,T4:4 &F, @F>@&>Z, H,N>4R,F84,
BD@$:,<Z >"R":\>@(@ ^H"B" D"2D"$@H84. %@ <>@(@< $:"(@*"Db ^H@<J JFB,NJ 7@>(D,FF ES! @*@$D4:
&@2@$>@&:,>4, @BZH>@-8@>FHDJ8H@DF84N D"$@H B@ F@2*">4` G=! (@D`R,(@, 8@H@DZ, $Z:4

2"<@D@0,>Z & 1991(@*J. % 8@>P, L4>">F@&@(@ (@*" FH":4 BD@&@*4H\Fb *@&@*@R>Z, 4FBZH">4b G=!
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(@D`R,(@; BD4 ^H@< ^8FB:J"H"P4` 8@<B@>,>H@&, &N@*bV4N & $:@8 II, B:">4DJ,HFb >"R"H\ & F,>Hb$D,
1997(@*". 7D@<, H@(@, & 8@>H,8FH, @$V,6 BD@(D"<<Z J:JRT,>4b N"D"8H,D4FH48 ;G77 & P,:bN
F@*,6FH&4b D,T,>4` 2"*"R <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44 & D"<8"N BD@(D"<<Z D"$@H B@

@F>@&>@<J *&4("H,:` ;G77 BD4>4<":4F\ <,DZ & P,:bN J:JRT,>4b N"D"8H,D4FH48 4 <@*4L48"P46

*&4("H,:b F JR,H@< 8@<B@>,>H@& $:@8" II.

):b 2"BJF8" &@F\<4;G77 & 1994L4>">F@&@< (@*J JFB,T>@ 4FB@:\2@&":4F\ H&,D*@H@B:4&>Z,
D"8,H>Z, JF8@D4H,:4. #Z:@ BD@&,*,>@ @*>@ FH,>*@&@, @(>,&@, 4FBZH">4, :,H>@(@ @$D"2P"

&FB@<@("H,:\>@(@ *&4("H,:b, @F>"V,>>@(@ D"2:4R>Z< BD4$@D>@-42<,D4H,:\>Z< @$@DJ*@&">4,<. #Z:
>"R"H B,D,&@* BD@42&@*FH&" F@B: <@*4L4P4D@&">>@(@ C)GG 42 TH"H" _H" & $Z&T46 P,>HD B@

F@2*">4` JF@&,DT,>FH&@&">>@(@ C)GG >" F,&,D@-&@FH@8, TH"H" ;4FF4F4B4. AD@*@:0":"F\ D"$@H"
B@ BD,8D"V,>4` 4FB@:\2@&">4b @2@>@D"2DJT"`V4N &,V,FH& BD4 BD@42&@*FH&, JF8@D4H,:,6. %

8@>H,8FH, @$V,6 BD@(D"<<Z J:JRT,>4b N"D"8H,D4FH48 ;G77 & P,:bN F@*,6FH&4b D,T,>4` 2"*"R

<,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44 4>0,>,DZ HDJ*4:4F\ >"* *&J<b D"2D"$@H8"<4,B@2&@:b`V4<4
J:JRT4H\ N"D"8H,D4FH484 JF8@D4H,:b. I*:4>,>4, 8@>4R,F8@6 &ZN@*>@6 R"FH4 F@B:" B@2&@:4H

J&,:4R4H\ BJFH@H>Z6 J*,:\>Z6 4<BJ:\F *&4("H,:b. % D"<8"N BD@(D"<<Z B@ F@2*">4` @$:,(R,>>@(@
JF8@D4H,:b BD,*JF<"HD4&",HFb 2"<,>" >Z>,T>4N >,6:@>@&ZN B"D"T`H@& >" 8,&:"D@&Z, B"D"T`HZ,
" H"80, &>,F,>4, >,8@H@DZN 42<,>,>46, B@2&@:b`V4N F>424H\ &,F 8@>FHDJ8P44.

QH@ 8"F",HFb 8@<B:,8F4D@&">4b F4FH,< ;G77, H@ *:b &F,N B@:,H@&, @FJV,FH&:,>>ZN &
1994L4>">F@&@< (@*J, 4FB@:\2@&":"F\ F4FH,<" 8@DD,8P44 >"(DJ284 & *,>\ FH"DH" I (DOLILU I). ]H"
F4FH,<" B@2&@:b,H BD@42&@*4H\ 8@DD,8P4` HD",8H@D44 B@:,H" F JR,H@< L"8H4R,F8@(@ &,HD" & *,>\

FH"DH". )":\>,6T,6 @BH4<42"P44 HD",8H@D44 &Z&,*,>4b;G77 $J*,H FB@F@$FH&@&"H\ 4FB@:\2@&">4,
F4FH,<Z DOLILU II, 8@H@D"b $J*,H &8:`R"H\ & F,$b 8@>HD@:\>Z, H"$:4PZ @F>@&>@(@ *&4("H,:b,
*">>Z, $":">F4D@&84 H&,D*@H@B:4&>@6 D"8,HZ 4 "^D@*4>"<4R,F84, 8@>HD@:\>Z, N"D"8H,D4FH484

& *,>\ 2"BJF8". A,D&Z6 B@:,H F B@<@V\` ^H@6 JF@&,DT,>FH&@&">>@6 F4FH,<Z =!E! B:">4DJ,H

@FJV,FH&4H\ & <", 1995(@*". 7@<B:,8F>Z, D"$@HZ & 1994L4>">F@&@< (@*J &8:`R":4 & F,$b H"80,
">":42 FHDJ8HJD>ZN >"(DJ2@8; D,T,>4, 2"*"R, F&b2">>ZN F &@2>48"`V4<4 & B@:,H,

>,4FBD"&>@FHb<4, @H8"2"<4 4 42<,>,>4b<4; " H"80, D"2D"$@H8J 4 BD@&,D8J BD@(D"<<>@(@

@$,FB,R,>4b F4FH,<Z JBD"&:,>4b *:b 8"0*@(@ B@:,H". ):b &ZB@:>,>4b HD,$@&">46, BD,*Xb&:b,<ZN
8 B@:,HJ <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44, =!E! BD4FHJB4:@ 8 &Zb&:,>4`, D"2D"$@H8, 4
D,":42"P44 <,D, B@2&@:b`V4N J:JRT4H\ N"D"8H,D4FH484 ;G77. 3>0,>,DZ D"2D"$"HZ&":4 B:">Z
8@<B:,8F4D@&">4b F4FH,< *:b @$,FB,R,>4b 4N JB@Db*@R,>>@(@ &8:`R,>4b & BD@(D"<<J ;G77

"EB,6F T"HH:". % 8@>P, (@*" ">":424D@&":4F\ &@2<@0>@FH4 @$,FB,R,>4b F@&<,FH4<@FH4

8@>FHDJ8H4&>ZN 42<,>,>46 &@ &>,T>,< H@B:4&>@< $"8,, @F>@&>@< *&4("H,:,, H&,D*@H@B:4&>ZN
D"8,H>ZN JF8@D4H,:bN 4 & F"<@6 @D$4H":\>@6 FHJB,>4. 3>0,>,DZ JFH">@&4:4 8@>8D,H>Z,

HD,$@&">4b 8 D"FR,HJ 8@>FHDJ8P46 4 BD@&,*,>4` 4FBZH">46 & P,:bN @BD,*,:,>4b 2"B"F@& B@ B@:,HJ.
%F, <@*4L48"P44 BD@&@*4:4F\ 8@>8D,H>@ & 4>H,D,F"N B,D&@6 <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44,
2"BJF8 8@H@D@6 2"B:">4D@&"> >" *,8"$D\ 1997(@*".

% 1994(@*J $D4("*" B@F:,B@:,H>@(@ >"2,<>@(@ @$F:J04&">4b ;G77 "EB,6F T"HH:" &

8@F<4R,F8@< P,>HD, 4<. 7,>>,*4 &>,F:" >,F8@:\8@ D"P4@>":42"H@DF84N 42<,>,>46 4 J:JRT,>46,
8@H@DZ, B@2&@:4:4 B@&ZF4H\ ^LL,8H4&>@FH\, @BH4<424D@&"H\ (D"L48 D"$@H 4 F@8D"H4H\ D"FN@*Z.
% D"<8"N BD@(D"<<Z H,N>4R,F8@(@ @$F:J04&">4b, >"BD"&:,>>@6 BD,0*, &F,(@ >" @$,FB,R,>4,
>"*,0>@FH4, BD@*@:0":"F\ 8@DD,8H4D@&8" BD@P,*JD F JR,H@< L"8H4R,F84N :,H>@-H,N>4R,F84N
N"D"8H,D4FH48 4 @BZH" ^8FB:J"H"P44. #:"(@*"Db 8@<B:,8F>@6 F4FH,<, 8@>HD@:b D"$@H, 8@H@D"b &F,
,V, >"N@*4HFb >" FH"*44 *@D"$@H84, J0, J*":@F\ @BH4<424D@&"H\ 4 "&H@<"H424D@&"H\ LJ>8P44
8@>HD@:b D"$@H, 8"F"`V4,Fb &ZB@:>,>4b $@:,, 10 000@F>@&>ZN 2"*"R & B,D4@* BD,*B@:,H>@6
B@*(@H@&84 22 (:"&>ZN F4FH,< @D$4H":\>@6 FHJB,>4. ]H" F4FH,<" B@2&@:4:" JFH">@&4H\ @R,D,*>@FH\
8@<B:,8F@& D"$@H, @$,FB,R4H\ "&H@<"H424D@&">>@, J&,*@<:,>4, @ B@HD,$>@FHbN & J2:"N 4

<"H,D4":"N, & D,2J:\H"H, R,(@ F@8D"H4:@F\ R4F:@ 2"*"R, BD4 D,T,>44 8@H@DZN &@2>48":4 2"*,D084.
+V, @*>@6 <,D@6, B@2&@:b`V,6 B@&ZF4H\ ^LL,8H4&>@FH\ B@F:,B@:,H>@(@ @$F:J04&">4b, b&:b,HFb
&Z$@D DJ8@&@*4H,:b 42 F@FH"&" D"$@R,6 $D4("*Z, ,(@ F@@H&,HFH&J`V"b B@*(@H@&8" 4 @BD,*,:,>4,
FL,DZ @H&,HFH&,>>@FH4 4 B@:>@<@R46 B@ D,T,>4` 2"*"R @$F:J04&">4b, >"R4>"b F B:">4D@&">4b
@B,D"P46 4 8@>R"b 4N 2"&,DT,>4,<. ]H@ B@2&@:b,H D,T"H\ BD@$:,<Z >" F"<@< >428@< @B,D"H4&>@<
JD@&>, 4 @*>@&D,<,>>@ @$,FB,R4&",H @D(">42"P4` 4 F@(:"F@&">>@FH\ JF4:46. 7@>P,BP4b
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DJ8@&@*4H,:,6 FB,P4":\>ZN $D4("* B@2&@:4:" B@&ZF4H\ ^LL,8H4&>@FH\ B@F:,B@:,H>@(@

@$F:J04&">4b ;G77, J:JRT4H\ &2"4<@*,6FH&4, & 8@::,8H4&"N, F&,FH4 8 <4>4<J<J 2"*,D084 4
B@&ZF4H\ 8"R,FH&@. #@:,, 4 400F@HDJ*>48@& =!E! 4 BD,*FH"&4H,:,6 B@*Db*>ZN @D(">42"P46

BD@T:4 @$JR,>4, & D"<8"N ^H@6 8@>P,BP44, 8@H@D"b JFB,T>@ 4FB@:\2J,HFb &@ &F,N @$:"FHbN
*,bH,:\>@FH4.

++. EBJH>484EBJH>484

A@F:, B@H,D4 & @8Hb$D, 1986(@*" 3E1 "9^>*F"H-6"="P4@>":\>@, JBD"&:,>4, B@ 4FF:,*@&">4`
@8,">@& 4 "H<@FL,DZ (=?!!) BD@*@:0":@ 4FB@:\2@&"H\ 2"BJV,>>Z6 & 1984(@*J FBJH>48 "9^>*F"H-
5". I0, & H,R,>4, *&JN *,FbH4:,H46 F B@<@V\` F,D44 FBJH>48@& "9^>*F"H" &,*,HFb D,(J:bD>@,
>"$:`*,>4, B@&,DN>@FH4 1,<:4 4 4FF:,*J`HFb &@2@$>@&:b,<Z, 4 >,&@2@$>@&:b,<Z, BD4D@*>Z,

D,FJDFZ. AD4<,>,>4, B@:JR,>>ZN F B@<@V\` "9^>*F"H" *">>ZN FB@F@$FH&J,H @FJV,FH&:,>4`
BD@(D"<< & H"84N @$:"FHbN, 8"8 4FF:,*@&">4, (:@$":\>ZN 42<,>,>46, <@>4H@D4>( BD4$D,0>ZN
D"6@>@&, :,F>@, N@2b6FH&@, D,(4@>":\>@, B:">4D@&">4, 4 ^8@:@(4R,F846 <@>4H@D4>(. CJ8@&@*FH&@<
#,:@(@ *@<" 10 <"b 1994(@*" $Z:@ @$Xb&:,>@ @ EHD"H,(44 *4FH">P4@>>@(@ 2@>*4D@&">4b F B@<@V\`
F4FH,<Z "9^>*F"H", 8@H@D"b @$,FB,R4&",H B@F:,*@&"H,:\>@FH\ & B@:JR,>44 4 4FB@:\2@&">44

FJV,FH&J`V4N *">>ZN "9^>*F"H" 4 $J*JV,6 ">":@(4R>@6 4>L@D<"P44. % D"<8"N ^H@6 FHD"H,(44
@H&,HFH&,>>@FH\ 2" @FJV,FH&:,>4, BD@(D"<<Z FBJH>48" "9^>*F"H-7" &@2:"(",HFb F@&<,FH>@ >"=!E!,
=?!! 4 I'E ES!. ?H <4>4FH,DFH&" @$@D@>Z @H&,HFH&,>>@FH\ 2" D"2D"$@H8J FBJH>48" "9^>*F"H-7"
B,D,T:" 8=!E!. =!E! 4=?!! F@&<,FH>Z<4 JF4:4b<4 F@2*"*JH >"2,<>J` F4FH,<J, 8@H@D"b $J*,H
^8FB:J"H4D@&"H\Fb =?!! & F@HDJ*>4R,FH&, F I'E ES!. O,>HD *">>ZN F4FH,< >"$:`*,>4b

BD4D@*>ZN D,FJDF@& 1,<:4 (]C?E) I'E ES! $J*,H B@-BD,0>,<J @H&,R"H\ 2" &,*,>4,

BD"&4H,:\FH&,>>ZN "DN4&@& *">>ZN, B@:JR,>>ZN F B@<@V\` "9^>*F"H", 4 *DJ(4N *">>ZN

*4FH">P4@>>@(@ 2@>*4D@&">4b, 8"F"`V4NFb 1,<:4. =" FBJH>48, "9^>*F"H-7", 2"BJF8 8@H@D@(@
B:">4DJ,HFb @FJV,FH&4H\ & *,8"$D, 1998(@*", $J*,H JFH">@&:,> <@*4L4P4D@&">>Z6 &"D4">H

JF@&,DT,>FH&@&">>@(@ H,<"H4R,F8@(@ 8"DH@(D"L" (+G;-Plus).

#:"(@*"Db JFB,T>@<J 2"BJF8J 13 "BD,:b 1994(@*" (,@FH"P4@>"D>@(@ ^8FB:J"H"P4@>>@(@

FBJH>48" >"$:`*,>4b 2" @8DJ0"`V,6 FD,*@6 (GOES)-I,8@H@DZ6 B@F:, &ZN@*" >" @D$4HJ B@:JR4:
@$@2>"R,>4, GOES-8, B@&ZF4:"F\ H@R>@FH\ 4 @B,D"H4&>@FH\ <,H,@D@:@(4R,F84N >"$:`*,>46 4
B,D,*"R4 *">>ZN @ F@FH@b>44 "H<@FL,DZ. 7@>FHDJ8P4b FBJH>48", BD,*JF<"HD4&"`V"b

FH"$4:42"P4` B@ &F,< HD,< @Fb<, B@2&@:b,H F B@<@V\` JFH">@&:,>>ZN >" >,< BD4,<>48@&

@FJV,FH&:bH\ B@FH@b>>@, >"$:`*,>4, 1,<:4 & @H:4R4, @H ^8FB:J"H4DJ,<ZN & >"FH@bV,, &D,<b

FBJH>48@& F@ FH"$4:42"P4,6 &D"V,>4,<, 8@H@DZ, B@2&@:b`H &,FH4 >"$:`*,>4, :4T\ & H,R,>4,
5 BD@P,>H@& &D,<,>4. EBJFHb 6 <,FbP,& B@F:, 2"BJF8" GOES-8 - B,D&@(@ & F,D44 BbH4

JF@&,DT,>FH&@&">>ZN <,H,@D@:@(4R,F84N FBJH>48@&, 8@H@DZ, *@:0>Z $ZH\ &Z&,*,>Z >" @D$4HJ &
$:40"6T4, >,F8@:\8@ :,H, - =!E! BD@42&,:@ ,(@ BD@&,D8J 4 H@R>J` >"FHD@68J. % ^H@6 F&b24

LJ>8P44 JBD"&:,>4b FBJH>48@< $Z:4 B,D,*">Z =?!! :4T\ B@ @8@>R">44 L4>">F@&@(@ (@*". %@
&D,<b BD@&,D84 FBJH>48 $Z: &Z&,*,> & H@R8J 90@ 2"B. *@:(@HZ, @*>"8@ & F@@H&,HFH&44 F B:">"<4
B@F:, &&@*" & ^8FB:J"H"P4` @> $J*,H B,D,<,V,> & H@R8J 75@ 2"B. *@:(@HZ; BD4 ^H@< >"N@*bV46Fb
J0, & H,R,>4, 7 :,H & ^8FB:J"H"P44 FBJH>48 GOES-7$J*,H B,D,<,V,> 42 H@R84 112@ 2"B. *@:(@HZ &
H@R8J 135@ 2"B. *@:(@HZ, RH@ B@2&@:4H @$,FB,R4H\ F 4N B@<@V\` B@FH@b>>@, >"$:`*,>4, 2"

1"B"*>Z< B@:JT"D4,<. =!E!, 8@H@D@, @$,FB,R4&",H 2"BJF8 4 BD@&,D8J >" @D$4H, FBJH>48@& F,D44
GOES4 DJ8@&@*4H 4N BD@,8H4D@&">4,<, F@2*">4,< 4 2"BJF8@<, B:">4DJ,H & 1995(@*J &Z&,FH4 >"
@D$4HJ FBJH>48 GOES-J,BD42&">>Z6 2"<,>4H\ FBJH>48 GOES-7,8@H@DZ6 J0, BD,&ZF4: D"FR,H>Z6
FD@8 F:J0$Z. =" =?!! &@2:@0,>" @H&,HFH&,>>@FH\ 2" ^8FB:J"H"P4` FBJH>48@&, &8:`R"b LJ>8P44
8@<">*@&">4b 4 JBD"&:,>4b, BD4,<" *">>ZN, B@:JR,>4b 4 D"FBD@FHD">,>4b 4>L@D<"P4@>>@6

BD@*J8P44.

QH@ 8"F",HFb *DJ(4N >"BD"&:,>46 *,bH,:\>@FH4, H@ & >"R":, 8":,>*"D>@(@ (@*"=?!!@$Xb&4:@
@ &8:`R,>44 *&JN >@&ZN >"2,<>ZN FH">P46 & F,H\ FBJH>48@&ZN B@4F8@&@-FB"F"H,:\>ZN P,>HD@&,
D"FB@:@0,>>ZN >" H,DD4H@D44 E@,*4>,>>ZN SH"H@&. ]H4 FH">P44 D"FB@:@0,>Z >" @FHD@&, 'J"<
4 & AJ^DH@-C48@ 4 b&:b`HFb B@F:,*>4<4 & (DJBB, T,FH4 >@&ZN B@:>@FH\` "&H@<"H424D@&">>ZN

P,>HD@&,BD42&">>ZN B@&ZF4H\ ^LL,8H4&>@FH\ FBJH>48@&@6 B@4F8@&@-FB"F"H,:\>@6 F4FH,<Z, 8@H@D"b
F@*,6FH&J,H @8"2">4` ^8FHD,>>@6 B@<@V4 B@B"&T4< & $,*J >" <@D,, >" FJT, 4 & &@2*JN,. ]H4
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FH">P44, " H"80, R,HZD, *DJ(4, FH">P44, F@2*">>Z, & E@,*4>,>>ZN SH"H"N & BD,*Z*JV4, B@:H@D"
(@*", &N@*bH & <,0*J>"D@*>J` FBJH>48@&J` B@4F8@&@-FB"F"H,:\>J` F4FH,<J 7?EA!E-E!CE!G
(F@R,H">4, DJFF8@(@ "8D@>4<", @2>"R"`V,(@ 7@F<4R,F8J` F4FH,<J B@4F8" "&"D46>ZN FJ*@&, 4
">(:46F8@(@ "8D@>4<", @2>"R"`V,(@ A@4F8@&@-FB"F"H,:\>J` F4FH,<J F:,0,>4b F B@<@V\`

FBJH>48@&). ]H" F4FH,<" B@2&@:b,H $@:,, @B,D"H4&>@, R,< BD,0*,, BD4>4<"H\ 4 @$D"$"HZ&"H\
F4(>":Z F H,DBbV4N $,*FH&4, FJ*@& 4:4 F"<@:,H@&. ?>" 4FB@:\2J,H & @$V,6 F:@0>@FH4 T,FH\

^8@:@(4R,F84N FBJH>48@& =?!! 4 D@FF46F84N >"&4("P4@>>ZN FBJH>48@&, " H"80, F,H\ >"2,<>ZN
FH">P46 *:b BD4,<" D"*4@<"br@&ZN F4(>":@& @H H,DBbV4N $,*FH&4, :`*,6 4 4N B,D,*"R4 R,D,2
P,>HDZ JBD"&:,>4b B@:,H"<4, B@*@$>ZN P,>HDJ =?!! & EJ4H:,>*,, TH"H ;^D4:,>*, & P,>HDZ
8@@D*4>"P44 FB"F"H,:\>ZN D"$@H. A@ F@FH@b>4` >" 30 F,>Hb$Db 1994(@*" F@ &D,<,>4 @$D"2@&">4b
^H@6 F4FH,<Z & 1982(@*J $Z:@ FB"F,>@ & @$V,6 F:@0>@FH4 4 310042>,6, BD4R,< 96042 >4N - &
H,R,>4, 19938":,>*"D>@(@ (@*".

% 22 R"F. 40<4>. &@FH@R>@(@ B@bF>@(@ &D,<,>4 9 <"DH" 1944(@*" F $"2Z %%E >" <ZF,

7">"&,D,: $Z: BD@42&,*,> 2"BJF8 D"8,HZ "),:\H" II", &H@D4R>J` B@:,2>J` >"(DJ28J 8@H@D@6

F@FH"&:b:" F8@>FHDJ4D@&">>"b 4 D"2D"$@H">>"b E!? &ZBJF8",<"b >" HD@F, <":@D"2<,D>"b

>,FB"F",<"b F4FH,<"-2 (SEDS-2).AD4 &ZBJF8, >" D"FFH@b>4, B@RH4 20 84:@<,HD@& ^H" F4FH,<" FH":"
F"<Z< *:4>>Z< @$X,8H@< 42 8@(*"-:4$@ &Z&,*,>>ZN & 8@F<@F. E4FH,<" SEDS-2<"FF@6 & 23 8( F
B@<@V\` BDJ04>>@(@ H@:8"H,:b $Z:" @H*,:,>" @H &H@D@6 FHJB,>4 "),:\HZ" & 23 R"F. 45<4>. Q,D,2
1 R"F 48 <4>. ^H@H <4>4FBJH>48 @H@T,: >" <"8F4<":\>@, D"FFH@b>4, 19,88<; H,< F"<Z< $Z:"

*@FH4(>JH" @F>@&>"b P,:\ ^H@(@ ^8FB,D4<,>H", 2"8:`R"&T"bFb & J*,D0">44 H"8@(@ @$X,8H" &
B@*&,T,>>@< F@FH@b>44 BD4 <4>4<":\>@< D"F8"R4&">44. 1"H,< F4FH,<" SEDS-2$Z:" @FH"&:,>" &
8@F<@F, F P,:\` @BD,*,:,>4b BD@R>@FH4 B:,H,>@(@ B@:4^H4:,>@&@(@ HD@F" & JF:@&4bN &@2*,6FH&4b

<48D@<,H,@D4H@&, 8@F<4R,F8@(@ <JF@D" 4 "H@<"D>@(@ 84F:@D@*". GD@F, B@-&4*4<@<J, $Z: D"2@D&">
<48D@<,H,@D4H@< (4:4 8@F<4R,F84< <JF@D@<) 15 <"DH". A@F:, ^H@(@ 8@>,P HD@F" &@T,: & &,DN>4,
F:@4 "H<@FL,DZ 4 F(@D,:, " @FH"H@8 HD@F" *:4>@6 @8@:@ 10-128<, BD48:,B:,>>Z6 8@ &H@D@6 FHJB,>4
D"8,HZ, BD@*@:0": @$D"V"H\Fb B@ @D$4H, *@ 8 <"b 1994(@*". ]H@ $Z: HD,H46 42 2"BJV,>>ZN 2"
BD@T,*T46 (@* HD@F@&, F@2*">>ZN E!?, BD4 ^H@< 8"0*Z6 D"2 FH"&4:4F\ &F, $@:,, F:@0>Z, 2"*"R4.

F. 7@F<4R,F8"b7@F<4R,F8"b FH">P4bFH">P4b

% 1994L4>">F@&@< (@*J $Z: *@FH4(>JH 2>"R4H,:\>Z6 BD@(D,FF & @FJV,FH&:,>44 BD@(D"<<Z
F@2*">4b <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44. % @8Hb$D, 1993(@*" & D"<8"N BD@(D"<<Z $Z:

@L4P4":\>@ @BD,*,:,> B,D&@>"R":\>Z6 8@<B:,8F H,N>4R,F84N HD,$@&">46, & H@< R4F:, 8 &N@*bV4<
& 8@>FHDJ8P4` D@FF46F84< ^:,<,>H"<. % *,8"$D, 1993(@*" 12 (@FJ*"DFH& - B,D&@>"R":\>ZN
JR"FH>48@& BD@,8H" B@ F@2*">4` 8@F<4R,F8@6 FH">P44 "KD4*@<" (E@,*4>,>>Z, SH"HZ, 7">"*",
3H":4b, #,:\(4b, =4*,D:">*Z, )">4b, =@D&,(4b, KD">P4b, 3FB">4b, ',D<">4b, E@,*4>,>>@,
7@D@:,&FH&@ 4 aB@>4b), @L4P4":\>@ BD,*:@04:4 C@FF44 BD4F@,*4>4H\Fb 8 ^H@6 F@&<,FH>@6

BD@(D"<<,,4 C@FF4b @H&,H4:" F@(:"F4,<. % ^H@6 F&b24 @FJV,FH&:b&T"bFb BD@(D"<<" "S"HH:"/";4D"
$Z:" D"FT4D,>" 4 B@:@0,>" & @F>@&J B,D&@(@ ^H"B" F@2*">4b <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44.
?FJV,FH&:,>4, B,D&@(@ ^H"B" @L4P4":\>@ >"R":@F\ & L,&D":, 1994(@*", 8@(*" &B,D&Z, >" $@DHJ
;G77 "EB,6F T"HH:" F@&,DT4: B@:,H D@FF46F846 8@F<@>"&H E,D(,6 7D48":,&. % <"DH, 1994(@*"
& C@FF46F8@< P,>HD, B@*(@H@&84 8@F<@>"&H@& & 1&,2*>@< (@D@*8, BD4FHJB4:4 8 B@*(@H@&8, 8 B@:,HJ

>" 8@F<4R,F8@6 FH">P44 ";4D" "FHD@>"&HZ =!E! #@>>4 )J>$"D 4 =@D< G"("D*. A,D&Z6 B@:,H
"<,D48">F8@(@ "FHD@>"&H" >" D@FF46F8@< 8@F<4R,F8@< 8@D"$:, >" FH">P4` ";4D" 2"B:">4D@&"> >"
<"DH 1995(@*". % <"DH, 1994(@*" &F, JR"FH>484 BD@(D"<<Z F@2*">4b <,0*J>"D@*>@6 8@F<4R,F8@6
FH">P44 BD4>b:4 JR"FH4, & D"FF<@HD,>44 JFB,T>@ D"2D"$@H">>ZN F4FH,< & 8@F<4R,F8@< P,>HD, 4<.
)0@>F@>",TH"H G,N"F. CJ8@&@*4H,:\ =!E!)">4^: E. '@:*4> 4 *4D,8H@D C@FF46F8@(@ 8@F<4R,F8@(@
"(,>HFH&" (C7!) _D46 7@BH,& 23 4`>b 1994(@*" B@*B4F":4 BD,*&"D4H,:\>@, F@(:"T,>4, <,0*J
=!E!/C7! @H>@F4H,:\>@ 8@F<4R,F8@6 FH">P44 4 8@>HD"8H >" FJ<<J 400<:>. *@::. ES!. A@ ^H@<J
F@(:"T,>4` C@FF4b <@0,H JR"FH&@&"H\ & @D(">"N F@&<,FH>@(@ JBD"&:,>4b BD@(D"<<@6, " 8@>HD"8H
BD,*JF<"HD4&",H BD,*@FH"&:,>4, C@FF4,6 H,N>484 4 *">>ZN >" D">>4N ^H"B"N @FJV,FH&:,>4b

BD@(D"<<Z (BD,0*, &F,(@ *:b <,D@BD4bH46, BD,*JF<"HD4&"`V4N &2"4<@*,6FH&4, ;G77 "EB,6F
T"HH:" 4 FH">P44 ";4D"). 7D@<, H@(@, 31 "&(JFH" 1994(@*" =!E! 4 8@<B">4b "#@4>(" B@*B4F":4
<,<@D">*J< @ *@(@&@D,>>@FH4, & 8@H@D@< @BD,*,:,>@ F@*,D0">4, 4 <"8F4<":\>"b FH@4<@FH\

@F>@&>@(@ 8@>HD"8H", 8@H@DZ6 B:">4DJ,HFb B@*B4F"H\ & 8@>P, 1994(@*". G"80, & "&(JFH, & D"<8"N
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BD@(D"<<Z $Z:@ 2"&,DT,>@ D"FF<@HD,>4, "DN4H,8HJDZ 8@<B:,8F". 3 >"8@>,P, 28 F,>Hb$Db 1994(@*"
E@&,H JBD"&:b`V4N BD@(D"<<@6 <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44 42JR4: D,2J:\H"HZ

D"FF<@HD,>4b "DN4H,8HJDZ 8@<B:,8F" 4 D"H4L4P4D@&": D,8@<,>*@&">>Z, <@*4L48"P44, 8"F"`V4,Fb
B@F:,*@&"H,:\>@FH4 F$@D84 4 HD,$@&">46 8 ^:,<,>H"< <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44.

% D,2J:\H"H, ^H4N <,D@BD4bH46 $Z: B@*(@H@&:,> B,D,D"$@H">>Z6 BD@,8H 8@F<4R,F8@6 FH">P44,
& 8@H@D@< F@ND">,>Z :JRT4, H,N>4R,F84, 8@<B@>,>HZ 4 &@2<@0>@FH4 D"2D"$@H">>@6 & D"<8"N

BD,*Z*JV,6 BD@(D"<<Z 8@F<4R,F8@6 FH">P44 "KD4*@<", >@ BD4 ^H@< D"FT4D,>Z &@2<@0>@FH4 *:b
BD@&,*,>4b 4FF:,*@&">46 4 *:b ,, $@:,, (4$8@(@ 4FB@:\2@&">4b. =@&"b <,0*J>"D@*>"b 8@F<4R,F8"b
FH">P4b FH@4H >" 5 <:D*. *@::. ES! <,>\T,, R,< FH">P4b "KD4*@<". ):b ^H@6 BD@(D"<<Z BD4>bH"
D"P4@>":\>"b FHDJ8HJD" JBD"&:,>4b 4 2>"R4H,:\>@ F@8D"V,>@ R4F:@ F&b2">>ZN F ,, @FJV,FH&:,>4,<

(D"0*">F84N F:J0"V4N 4 B@*Db*R48@&. #Z: BD4>bH 8@<B:,8F>Z6 B@*N@*, BD,*JF<"HD4&"`V46
F@2*">4, 8@<B:,8F" @H*,:\>Z<4 8@::,8H4&"<4, @B4D"bF\ >" @BZH 4 2>">4b (D"0*">F84N F:J0"V4N
& P,:bN $@:,, ^8@>@<4R>@6 4 ^LL,8H4&>@6 D"2D"$@H84 Db*" ^:,<,>H@& FH">P44 4 ^8@>@<b >" ^H@<

<4::4@>Z *@::"D@&. 7D@<, H@(@, $:"(@*"Db F@HDJ*>4R,FH&J F C@FF4,6 2>"R4H,:\>@ D"FT4D4:4F\
&@2<@0>@FH4 <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44 4 *@B@:>4H,:\>@ F@8D"H4:4F\ D"FN@*Z

E@,*4>,>>ZN SH"H@&; BD4 ^H@< BD@(D"<<" F@2*">4b FH">P44 FH":" 4(D"H\ &"0>J` D@:\ & >@&ZN 4
B,DFB,8H4&>ZN &2"4<@@H>@T,>4bN <,0*J *&J<b FHD">"<4. 7 >"FH@bV,<J &D,<,>4 & D"<8"N

BD@(D"<<Z J0, (@H@&@ 12 0008( 8@<B:,8HJ`V4N ^:,<,>H@& 8@F<4R,F8@6 FH">P44, H.,. >" 1 0008(
$@:\T,, R,< B:">4D@&":@F\. #Z: JFB,T>@ BD@&,*,> Db* F@&,V">46 B@ F@(:"F@&">4` H,N>4R,F84N
&@BD@F@& F D@FF46F8@6 FH@D@>@6, 4 C@FF4b >"R":" B@FH"&:bH\ 8@<B:,8HJ`V4, ^:,<,>HZ,
BD,*JF<@HD,>>Z, & B@*B4F">>@< & 4`>, 8@>HD"8H,. 7 8@>PJ L4>">F@&@(@ (@*" & ;@F8&, FH":"

*,6FH&@&"H\ (DJBB" F&b24 =!E! 4 &,:4F\ B,D,(@&@DZ F D@FF46F8@6 FH@D@>@6 @ F@2*">44 D@FF46F8@(@

$`D@ F&b24 & M\`FH@>,. =" F@&,V">44 B@ F@(:"F@&">4` H,N>4R,F84N &@BD@F@& & "&(JFH, 1994(@*"
=!E! 4 C7! F@(:"F@&":4 Db* H"84N &"0>ZN &@BD@F@&, 8"F"`V4NFb 8@<B:,8F4D@&">4b 4 @B,D"P46,
8"8 B@Db*@8 B,D,*"R4 >" 8@F<4R,F8J` FH">P4` 8@<">* 4 D"FB@Db0,>46. % P,:bN BD@*@:0,>4b 4
D"FT4D,>4b ^H4N JF4:46 & F,>Hb$D, & ;@F8&, F@FH@b:@F\ @$FJ0*,>4, D"2:4R>ZN H,< F@&<,FH>@6

(DJBB@6 JBD"&:,>4b, & D,2J:\H"H, 8@H@D@(@ $Z:@ *@FH4(>JH@ F@(:"F4, B@ H"84< >,@$N@*4<Z< *:b
F@&<,FH>@6 D"$@HZ &@BD@F"<, 8"8 4FB@:\2@&">4, & 8"R,FH&, @$V,(@ b2Z8" ">(:46F8@(@ b2Z8".

=@&@, BD"&4H,:\FH&@ 7">"*Z >,*"&>@ &>@&\ 2"b&4:@ @ F&@,6 B@**,D08, BD@(D"<<Z

<,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44. AD"&4H,:\FH&@ 7">"*Z B,D,F<"HD4&",H FHDJ8HJDJ F&@4N

D"FN@*@& & P,:bN F@8D"V,>4b 2"*@:0,>>@FH4. =,F<@HDb >" F:@0>@FH\ D,T,>4b $`*0,H>ZN

BD@$:,<, BD"&4H,:\FH&@ 7">"*Z B@-BD,0>,<J BD42>",H F&@` @H&,HFH&,>>@FH\ 2" F@2*">4, B@*&40>@6
@$F:J04&"`V,6 F4FH,<Z, 8@H@D"b @$,FB,R4H &>,T>46 D@$@H@H,N>4R,F846 8@<B:,8F 8@F<4R,F8@6
FH">P44. ):b $@:,, H@>84N D@$@H@H,N>4R,F84N @B,D"P46 7">"*" B:">4D@&":" H"80, F@2*"H\ (4$846
<">4BJ:bH@D FB,P4":\>@(@ >"2>"R,>4b. +7! BD@*@:0":@ D"2D"$"HZ&"H\ @D$4H":\>Z6 8@<B:,8F

"7@:J<$" ((,D<,H424D@&">>"b :"$@D"H@D4b) 4 &FB@<@("H,:\>@, :"$@D"H@D>@, @$@DJ*@&">4, *:b
>"R":\>ZN >"JR>ZN ^8FB,D4<,>H@&. +7! D"2D"$"HZ&":@ H"80, D"8,HJ->@F4H,:\ "!D4">-V" 4

F@@H&,HFH&J`V4, <,0@D$4H":\>Z, HD">FB@DH>Z, "BB"D"HZ; & 8@>P, 1994L4>">F@&@(@ (@*" +7!
&,:@ B,D,(@&@DZ F =!E! @H>@F4H,:\>@ &@2<@0>@6 D@:4 ^H4N ;G! & <"H,D4":\>@-H,N>4R,F8@<
@$,FB,R,>44 <,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44. G,F>@ 8@@D*4>4DJb F =!E! H,N>4R,F84,

42<,>,>4b 4 42<,>,>4b & @$:"FH4 JBD"&:,>4b, +7! BD@&,:@ 8@>FHDJ8P4@>>@-FH@4<@FH>@6 ">":42
@D$4H":\>@(@ 8@<B:,8F" "7@:J<$". +&D@B,6F84, B"DH>,DZ BD@b&4:4 2"4>H,D,F@&">>@FH\ & 42JR,>44
&@2<@0>@FH,6 *:b BD,*@FH"&:,>4b7!*:b FB"F,>4b ^84B"0", " H"80, "&H@<"H4R,F84N;G!,8@H@DZ,
$J*JH @$,FB,R4&"H\ B@B@:>,>4, 2"B"F@& H@B:4&" 4 B@&H@D>Z6 D"2(@>. aB@>4b @FJV,FH&:b:"

D"2D"$@H8J aB@>F8@(@ ^8FB,D4<,>H":\>@(@ <@*J:b (JEM), &8:`R"`V,(@ & F,$b <>@(@P,:,&J`
(,D<,H424D@&">>J` :"$@D"H@D4`, >,(,D<,H424D@&">>Z6 8@<B:,8F *:b 42JR,>4b &>,T>4N

&@2*,6FH&46, *4FH">P4@>>J` <">4BJ:bP4@>>J` F4FH,<J 4 <@*J:4 *:b @$F:J04&">4b ^8FB,D4<,>H@&.
aB@>F8"b R"FH\ BD@(D"<<Z F@2*">4b 8@F<4R,F8@6 FH">P44 @FJV,FH&:b:"F\ JFB,T>@, BD4 ^H@<
63 BD@P,>H" FD,*FH& >" ,, D"2&4H4, B,D,*">Z L4D<"<-4FB@:>4H,:b<.

G. a*,D>"ba*,D>"b ^>,D(4b^>,D(4b

7 >"FH@bV,<J &D,<,>4 E@,*4>,>>Z, SH"HZ 4<,`H JFB,T>Z6 @BZH 4FB@:\2@&">4b

37 D"*4@42@H@B>ZN H,D<@^:,8HD4R,F84N (,>,D"H@D@& (CG') >" $@:,, 20 8@F<4R,F84N "BB"D"H"N. CG' -
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^H@ JFH">@&8", >, 4<,`V"b *&40JV4NFb *,H":,6, 8@H@D"b BD,@$D"2J,H & ^:,8HD4R,FH&@ H,B:@,
@$D"2J,<@, & D,2J:\H"H, D"FB"*" D"*4@"8H4&>@(@ 42@H@B" B:JH@>4b-238 (Pu-238). CG'

BD@*,<@>FHD4D@&":4 H"84, HD,$J,<Z, *:b D"2:4R>ZN 8@F<4R,F84N B@:,H@& 8"R,FH&", 8"8

BD4FB@F@$:b,<@FH\ 4 FB@F@$>@FH\ LJ>8P4@>4D@&"H\ F&,DN FD@8" F:J0$Z 8@F<4R,F84N "BB"D"H@&.G"8,
CG' <@V>@FH\` >,F8@:\8@ F@H &"HH, JFH">@&:,>>Z6 >" !;E "%@b*0,D-2", 8@H@D"b $Z:" 2"BJV,>"
& 1977(@*J, BD@*@:0": LJ>8P4@>4D@&"H\ B@F:, H@(@, 8"8 !;E, BD@6*b @8@:@ =,BHJ>", &ZT:" 42
BD,*,:@& E@:>,R>@6 F4FH,<Z. ;4>4FH,DFH&@ ^>,D(,H484 D"2D"$@H":@ >@&J` <@*,:\ CG' F $@:,,
^LL,8H4&>@6 F4FH,<@6 4FB@:\2@&">4b H@B:4&", >"2&">>@6 H,B:@&Z< 4FH@R>48@< @$V,(@ >"2>"R,>4b
(G3?=). G3?=-CG' JFB,T>@ 4FB@:\2J`HFb >" FBJH>48"N "'":4:,6" 4 "I:4FF", 8@H@DZ, $Z:4
2"BJV,>Z F@@H&,HFH&,>>@ & 19894 1990(@*"N. % D"<8"N BD@(D"<<>@6 *,bH,:\>@FH4 <4>4FH,DFH&"
^>,D(,H484 & 1994(@*J @F>@&>@, &>4<">4, J*,:b:@F\ 8"8 BD@42&@*FH&J 8@<B@>,>H@& G3?=, H"8 4
H,D<@^:,8HD4R,F84N BD,@$D"2@&"H,:,6 G3?=-CG' & P,:bN &ZB@:>,>4b HD,$@&">46 8

^>,D(@@$,FB,R,>4` !;E "7"FF4>4", 2"BJF8 8@H@D@6 8E"HJD>J B:">4DJ,HFb @FJV,FH&4H\ & 1997(@*J.
#@:\T"b R"FH\ B:JH@>4b-238, >,@$N@*4<@(@ & 8"R,FH&, H@B:4&" *:b HD,N >@&ZN CG', $Z:"
B,D,D"$@H">" >" 2"&@*, "E"&">>" C4&,D A:">H" & TH"H, _0>"b 7"D@:4>". % 1994(@*J ?8D4*0F8"b
>"P4@>":\>"b :"$@D"H@D4b & TH"H, G,>>,FF4 2"&,DT4:" BD@42&@*FH&@ &F,N 4D4*4,&ZN R"FH,6,
BD,*>"2>"R,>>ZN *:b 8"BFJ:4D@&">4b H@B:4&" Pu-238.%9@F-":"<@FF8@6 >"P4@>":\>@6 :"$@D"H@D44,
TH"H =\`-;,8F48@, B,D&@>"R":\>@ BD4(@H@&:,>>Z, *:b B@:,H" H@B:4&>Z, H"$:,H84 Pu-238,$Z:4
FBD,FF@&">Z 4 2"B"b>Z & 4D4*4,&Z, 8"BFJ:Z. IBD"&:,>4, @BJ$:48J,H BD,*&"D4H,:\>Z6 *@8:"* >"
@F>@&, ">":42" &@BD@F@& $,2@B"F>@FH4 & 8@>P, 1994(@*". % 8@>P, L4>">F@&@(@ (@*" BD,*BD4bH4,
";"J>* A:">H" 8@<B">44 "EG&G Mound Applied Technologies"& (. ;"6"<4F$,D(, TH"H ?("6@,
@FJV,FH&:b:@ B:">@&Z, <,D@BD4bH4b B@ B@*(@H@&8, 8 F$@D8, CG'. ?F>@&>@6 B@*Db*R48 D"$@H B@
F@2*">4` F4FH,<Z - 8@<B">4b ";"DH4> ;"D4,HH" !FHD@FB,6F" - & H,R,>4, (@*" 2"&,DT4:"

BD@42&@*FH&@ &F,N H,D<@^:,8HD4R,F84N ^:,<,>H@& *:b &F,N HD,N CG'; F@(:"F>@ (D"L48J

BD@*@:0":@F\ H"80, BD@42&@*FH&@ *DJ(4N R"FH,6 CG'. 7D@<, H@(@, <4>4FH,DFH&@ ^>,D(,H484
D"2D"$@H":@ 8@>P,BHJ":\>@ >@&Z, 8@>FHDJ8P44 <,>\T4N B@ ("$"D4H"< 4 $@:,, :,(84N CG' *:b !;E

"A:JH@-K"FH-K:"6$"6", H,N>4R,F84, N"D"8H,D4FH484 8@H@D@6 HD,$J`H 4FB@:\2@&">4b CG'. %@

4FB@:>,>4, BD@F\$Z ':"&>@(@ $`*0,H>@-8@>HD@:\>@(@ JBD"&:,>4b ES! <4>4FH,DFH&@ ^>,D(,H484
&ZBJFH4H &F,@$X,<:`V46 *@8:"* @H>@F4H,:\>@ *@:(@FD@R>ZN H,N>@:@(4R,F84N &@2<@0>@FH,6 CG'.
;4>4FH,DFH&@ ^>,D(,H484 B:">4DJ,H 4 &BD,*\ 4FB@:\2@&"H\ F&@4 J>48":\>Z, &@2<@0>@FH4 B@

BD@42&@*FH&J FB,P4":\>ZN b*,D>ZN 4FH@R>48@& ^>,D(44 *:b J*@&:,H&@D,>4b >J0* *DJ(4N

JRD,0*,>46.

H. )DJ("b)DJ("b 8@F<4R,F8"b8@F<4R,F8"b H,N>48"H,N>48"

% 1994 L4>">F@&@< (@*J =!E! *@$4:@F\ 2>"R4H,:\>@(@ BD@(D,FF" & @$:"FH4 42<,D,>4b,
<@*,:4D@&">4b 4 @F:"$:,>4b &@2*,6FH&4b @D$4H":\>@(@ 8@F<4R,F8@(@ <JF@D". GD,H46 (@* B@*Db*
94>8@:\>F8"b :"$@D"H@D4b ;"FF"RJF,HF8@(@ H,N>@:@(4R,F8@(@ 4>FH4HJH", 4FB@:\2Jb C9E *:b

@$>"DJ0,>4b @D$4H":\>@(@ <JF@D" "M,6FH,8", BD@&@*4:" & 4>H,D,F"N =!E! 42<,D,>4b 4 <@>4H@D4>(
H"8@(@ <JF@D". ]H" <@V>"b C9E B@2&@:b,H @$>"DJ04&"H\ R"FH4PZ <JF@D" D"2<,D@< F (@D@T4>J,
>"N@*bV4,Fb >" @D$4H, &ZF@H@6 600 8<. =" $@:,, >4284N &ZF@H"N (400-6008<) <JF@D" $Z:@
@$>"DJ0,>@ <,>\T,, R,< BD@(>@24D@&":@F\, RH@ b&:b,HFb $:"(@BD4bH>@6 >@&@FH\` *:b F@2*"H,:,6
<,0*J>"D@*>@6 8@F<4R,F8@6 FH">P44. ?*>"8@ >" &ZF@H"N 800-1 0008< 8@F<4R,F8"b FD,*" $@:,,
>"FZV,>" <JF@D@<, R,< BD,*B@:"(":@=!E!. A@F8@:\8J >" @$X,8HZ,>"N@*bV4,Fb >" $@:,, &ZF@84N
@D$4H"N, 42<,>,>4b F@:>,R>@6 "8H4&>@FH4 >, @8"2Z&"`H 2>"R4H,:\>@(@ &:4b>4b, BD@*@:04H,:\>@FH\
4N FJV,FH&@&">4b <@0,H BD,&ZT"H\ 1 000:,H; ^H@ 2>"R4H, RH@ H"84, @$X,8HZ *:b 8@F<4R,F8@6
FH">P44 @B"F>Z >, $J*JH, @*>"8@ @>4 BD,*FH"&:b`H J(D@2J *:b 4FF:,*@&"H,:\F84N,
<,H,@D@:@(4R,F84N 4 8@<<J>48"P4@>>ZN FBJH>48@& 4 FBJH>48@& >"$:`*,>4b 1,<:4. E B@<@V\`
;G77 ")4F8"&,D4" 9 L,&D":b 1994(@*" $Z:4 &Z&,*,>Z & 8@F<@F FL,DZ *:b D"*4@:@8"P4@>>@6
8":4$D@&84 *">>ZN @ 8@F<4R,F8@< <JF@D, (?)+C!7E-1). ]H4 T,FH\ FL,D *4"<,HD@< 5-15 F<
BD42&">Z D"FT4D4H\ &@2<@0>@FH4 >"2,<>ZN C9E @$>"DJ04&"H\ 4 BD@F:,04&"H\ <,:846

8@F<4R,F846 <JF@D. AD,*B@:"(",HFb, RH@ ^H4 FL,DZ *@ F,D,*4>Z 1995(@*" $J*JH >"N@*4H\Fb >"
@D$4H,, @$,FB,R4&"b B@:JR,>4, P,>>ZN 8":4$D@&@R>ZN *">>ZN. =!E! F@2*":@ H"80, B,D,>@F>@6
H,:,F8@B, 8@H@DZ6 B@2&@:b,H @$>"DJ04&"H\ @$X,8HZ *4"<,HD@< B@:*`6<" >" &ZF@H"N @H 400-6508<
(&ZF@H" @D$4HZ 8@F<4R,F8@6 FH">P44) *@ 800-1 0008< (&ZF@H" (,:4@F4>ND@>>@6 @D$4HZ), " @$X,8HZ
*4"<,HD@< 5-10 F< - >" &ZF@H, 36 0008< (&ZF@H" (,@F4>ND@>>@6 @D$4HZ). AD4>P4B D"$@HZ ^H@(@
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H,:,F8@B" F 04*8@<,H"::4R,F84< 2,D8":@< (LMMT) @F>@&"> >" 4FF:,*@&">4bN *-D" +.K. #@DD" 42
9"&":\F8@(@ J>4&,DF4H,H" & 7&,$,8,, 7">"*", & @$:"FH4 04*8@DHJH>ZN 2,D8":. AD@H@H4B ^H@(@

H,:,F8@B" - HD,N<,HD@&Z6 LMMT - & >"FH@bV,, &D,<b 4FB@:\2J,HFb & 8@F<4R,F8@< P,>HD, =!E! 4<.
)0@>F@>" 4 b&:b,HFb F,<>"*P"HZ< B@ &,:4R4>, H,:,F8@B@< & <4D,. =" ,(@ F@2*">4, $Z:@ 2"HD"R,>@
500 000*@::. ES! -& FH@ D"2 <,>\T,, R,< >" F@B@FH"&4<Z, >"2,<>Z, "FHD@>@<4R,F84, H,:,F8@BZ.
% P,:bN F@8D"V,>4b D"FN@*@& >" FHD@4H,:\FH&@ =!E! FBD@,8H4D@&":@ H,:,F8@B LMMT H"84<

@$D"2@<, RH@$Z @> <@( $ZH\ D"2<,V,> & 2,D>@&ZN ^:,&"H@D"N, 8JB:,>>ZN >" 8@<<,DR,F8@< DZ>8,.
]8FB:J"H"P4@>>Z, 2"HD"HZ >" BD@(D"<<>@, @$,FB,R,>4, $Z:4 F&,*,>Z 8 <4>4<J<J $:"(@*"Db

<@*4L48"P44 BD@(D"<<>@(@ @$,FB,R,>4b, 8@H@D@, $Z:@ D">,, D"2D"$@H">@ *:b JFH">@&:,>>@(@ &
8@F<4R,F8@< P,>HD, 4<. )0@>F@>" H,:,F8@B", @$@DJ*@&">>@(@ BD4$@D@< F 2"Db*@&@6 F&b2\`.

=,F8@:\8@ FN@0J` 2"*"RJ, F&b2">>J` F BD@(>@24D@&">4,< 8@F<4R,F8@6 B@(@*Z 4,
F@@H&,HFH&,>>@, @P,>8@6 &,D@bH>@FH4 B@&D,0*,>4b FBJH>48@&ZN 8@<B@>,>H@&, D,T":4 JR,>Z,
C"6F@&F8@(@ J>4&,DF4H,H", 8@H@DZ, D"2D"$@H":4 F:@0>Z, 8@<B\`H,D>Z, <@*,:4 *:b D"FR,H"

B:@H>@FH4 4 ^>,D(44 R"FH4P & :`$@6 H@R8, 8@F<4R,F8@(@ BD@FHD">FH&". ?>4 F@FH"&4:4 8"DHZ,
">":@(4R>Z, H,<, 8@H@DZ, 4FB@:\2J`HFb <,H,@D@:@("<4, >" 8@H@DZN @HD"0,>Z B@H@8 B:"2<Z &
4@>@FL,D, 4 N"D"8H,D4FH484 4@>@& 4 ^:,8HD@>@&, &:,H"`V4N & "H<@FL,DJ. 3FB@:\2Jb &ZF@8@,

D"2D,T,>4, B@ &D,<,>4, JR,>Z, D"FFR4H":4 N"D"8H,D 42<,>,>4b B@H@8" B:"2<Z & 2"&4F4<@FH4 @H
JF:@&46 & F@:>,R>@< &,HD,. A@:JR,>>Z, D,2J:\H"HZ $Z:4 BD,*FH"&:,>Z (D"L4R,F84 & &4*, L4:\<".
):b BD@&,D84 *@FH@&,D>@FH4 D,2J:\H"H@& BD4<,>,>4b ^H@6 <@*,:4 $@:,, 50 JR,>ZN BD@&,:4 2"H,<
F@(:"F@&">>Z, >"$:`*,>4b.
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I. 7@<<J>48"P4@>>Z,7@<<J>48"P4@>>Z, FBJH>484FBJH>484

% 1994L4>">F@&@< (@*J *:b B@:\2@&"H,:,6 & E@,*4>,>>ZNSH"H"N >" L48F4D@&">>Z, @D$4HZ
$Z:4 &Z&,*,>Z HD4 >@&ZN >"P4@>":\>ZN 8@<<,DR,F84N FBJH>48". EBJH>48 "'":"8F4 1R(S)",2"BJF8
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FBJH>48@&, @$F:J04&"`V4N F&ZT, 200 FHD"> 4 H,DD4H@D46, @FJV,FH&4:" 22 @8Hb$Db 1993(@*" F
B@<@V\` D"8,HZ->@F4H,:b "!D4">-44LP"JFB,T>Z6 2"BJF8 FBJH>48" 3=G+9E!G 701.7@<<,DR,F8"b
^8FB:J"H"P4b ^H@(@ B,D&@(@ 42 F,D44 <@V>ZN FBJH>48@& 3=G+9E!G F,*\<@(@ B@8@:,>4b >"R":"F\

F 15 b>&"Db 1994(@*", 8@(*" >" >,(@ $Z:4 B,D,8:`R,>Z &F, 8">":Z F&b24 F@ FBJH>48"

3=G+9E!G 510,>"N@*4&T,(@Fb & 8@F<@F, F <"DH" 1985(@*". E@ F&@,6 HD",8H@D44 F 8@@D*4>"H"<4
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FBJH>48 3=G+9E!G 702,8@H@DZ6 BD4T,: >" F<,>J <,>,, <@V>@<J FBJH>48J 3=G+9E!G 512,$Z:
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29 >@b$Db 1993(@*" =!E! 42<,>4:@ B@:@0,>4, F&@,(@ B,D&@(@ FBJH>48" F:,0,>4b 4
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"EB,6F T"HH:" 4 3E1; 7! *:b 4FF:,*@&">4b B:">,H, H"84,, 8"8 "'":4:,@" 4 ";"(,::">"; 4

"&H@<"H4R,F84, <,0B:">,H>Z, FH">P44 "%@b*0,D" 4 "A4@>,D", 8@H@DZ, F@&,DT"`H B@:,H 8 (D">4P"<
F@:>,R>@6 F4FH,<Z. ="2,<>Z, F,H4 4FB@:\2J`HFb H"80, *:b @FJV,FH&:,>4b F:,0,>4b 2"

2@>*4DJ`V4<4 D"8,H"<4, &ZF@H>Z<4 "^D@FH"H"<4 4 "^D@>"&4("P4@>>Z<4 4FF:,*@&"H,:\F84<4
B@:,H"<4, " H"80, *:b B@:JR,>4b HD">F:4DJ,<ZN F >4N *">>ZN.

]H4 BD,*:"(",<Z, & @$V,<4D@&ZN <"FTH"$"N &@2<@0>@FH4 B@2&@:b:4 DJ8@&@*4H,:b< B@:,H@&

JBD"&:bH\ 7!, 8@>L4(JD4D@&"H\ 4N *:b BD@&,*,>4b >"JR>ZN >"$:`*,>46 4 BD4>4<"H\ B,D,*"&",<J`
4<4 >"JR>J` 4>L@D<"P4`. % 4FH,8T,< (@*J F B@<@V\` F>4<8@&, B@:JR,>>ZN & 1993(@*J B@F:,
F$:40,>4b 79! "'":4:,@" F "FH,D@4*@< 3*", J*":@F\ @$>"DJ04H\, RH@ ^H@H "FH,D@4* 4<,,H F&@6
F@$FH&,>>Z6 FBJH>48. ;,0B:">,H>Z6 :,H"H,:\>Z6 "BB"D"H ";"(,::">", 8@H@DZ6 & H,R,>4, Db*" :,H
B,D,*"&": >"JR>Z, *">>Z, @ %,>,D,, B@F:, BD@&,*,>4b 2"8:`R4H,:\>@(@ ^8FB,D4<,>H" 2"8@>R4: F&@,
FJV,FH&@&">4, B@F:, H@(@, 8"8 ,(@ @D$4H" F>424:"F\ 4 @> &@T,: & "H<@FL,DJ ^H@6 B:">,HZ. 7D@<,

H@(@, F B@<@V\` D"*"D>ZN 42@$D"0,>46, B@:JR,>>ZN F 8@F<4R,F8@(@ "BB"D"H" "7:,<,>H4>"",
J*":@F\ B@:JR4H\ B@*D@$>J` 8"DHJ B@&,DN>@FH4 9J>Z 4 F B@<@V\` *">>ZN, B,D,*"&",<ZN
<,0B:">,H>Z< 7! "I:4FF", J*":@F\ B@:JR4H\ J>48":\>J` 4>L@D<"P4` @ `0>@< B@:JT"D44

E@:>P".

L. ="2,<>Z,="2,<>Z, 4FF:,*@&">4b4FF:,*@&">4b 44 BD4<,>,>4bBD4<,>,>4b

E"<4 B@ F,$, >"2,<>Z, 4FF:,*@&">4b &8:`R"`H T4D@846 8DJ( <,D@BD4bH46. % R"FH>@FH4, &
H,R,>4, 1994L4>">F@&@(@ (@*" =!E! *,<@>FHD4D@&":@ BD4<,>,>4, *&JN >@&ZN JFHD@6FH& *:b

&,*,>4b >"$:`*,>4b 2" F@FH@b>4,< @8DJ0"`V,6 FD,*Z 42 8@F<@F". A,D&Z< 42 ^H4N JFHD@6FH& $Z:"
<>@(@R"FH@H>"b C9E F <J:\H4B:,8F>@6 B@:bD42"P4,6, 8@H@D"b FR4H",HFb F"<@6 F@&D,<,>>@6 C9E
(D"0*">F8@(@ BD4<,>,>4b, 8@(*"-:4$@ ^8FB:J"H4D@&"&T,6Fb & 8@F<@F, *:b 4FF:,*@&">4b ^8@:@(44,
&@*>ZN P48:@&, D"FH4H,:\>@(@ B@8D@&", " H"80, *:b BD@&,*,>4b 4FF:,*@&">46 & @$:"FH4

@8,">@(D"L44, (,@:@(44 4 &J:8">@:@(44. % F@HDJ*>4R,FH&, F 3H":4,6 4 ',D<">4,6 7@F<4R,F8"b
D"*4@:@8"P4@>>"b :"$@D"H@D4b *&"0*Z & "BD,:, (SRL-1) 4 F,>Hb$D,-@8Hb$D, 1994(@*" (SRL-2)
2"BJF8":"F\ & 8@F<@F >" $@DHJ ;G77 "]>*,&@D". % N@*, ^H4N *&JN B@:,H@& 8@::,8H4& 42 52 JR,>ZN
4 >"2,<>Z, 8@::,8H4&Z FB,P4":4FH@& &@ &F,< <4D, 4<,:4 &@2<@0>@FH\ >"$:`*"H\ & R4F:, *DJ(4N
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b&:,>46 <@<,>H F<,V,>4b (D">4P <,0*J :,F"<4 J<,D,>>@(@ 4 $@D,":\>@(@ (F,&,D>@(@) B@bF@&.
C,2J:\H"HZ ^H4N B@:,H@& $J*JH 4FB@:\2@&"H\Fb & P,:bN 8"DH@(D"L4D@&">4b, 42JR,>4b 4

4>H,DBD,H"P44 *">>ZN. G"8, >"BD4<,D, ',@:@(4R,F8"b F:J0$" ES! BD4FHJB4:" 8 42JR,>4` D"6@>"
BJFHZ>4 E"N"D" & E,&,D>@6 !LD48,,`0>@6 R"FH4 !LD484,!244 4`(@-2"B"*>@6 R"FH4 E@,*4>,>>ZN
SH"H@& >" @F>@&, 4FB@:\2@&">4b 42@$D"0,>46 SRL. % F4:J H@(@, RH@ 42:JR",<Z, D"*"D@< F4(>":Z
BD@N@*bH R,D,2 FJN4, B,FR">Z, @H:@0,>4b 4 B@2&@:b`H B@:JR4H\ BD,*FH"&:,>4, @ (,@:@(4R,F84N

FHDJ8HJD"N, F8DZHZN >">@F>Z< F:@,< B,F8" & D"6@>"N BJFHZ>\, 42@$D"0,>4, D"*"D>@6 :"$@D"H@D44
4FB@:\2J,HFb *:b F@FH"&:,>4b 8"DH F 42@$D"0,>4,< D"2:4R>ZN (,@:@(4R,F84N @F@$,>>@FH,6,
J8"2Z&"`V4N >" 8:4<"H4R,F84, 42<,>,>4b 4 >" >":4R4, >,@F&@,>>ZN D,FJDF@&, @F@$,>>@ H"<, (*,
D,R\ 4*,H @ FH"DZN F4FH,<"N &ZF@NT4N D,8.

% B,D4@* F "BD,:b B@ <"6 1994(@*" =!E! 4 BD"&4H,:\FH&@ 7">"*Z @FJV,FH&4:4 F@&<,FH>Z6
BD@,8H B@* >"2&">4,< "3FF:,*@&">4, $@D,":\>@6 ^8@F4FH,<Z - "H<@FL,DZ" (#?C+!E), & D"<8"N
8@H@D@(@ BD@&@*4:4F\ 8DJB>@<"FTH"$>Z, >"2,<>Z, 4FF:,*@&">4b 4 *4FH">P4@>>@, 2@>*4D@&">4,

BD@P,FF@& BD@4FN@*bV,(@ <,0*J :,F>Z<4 <"FF4&"<4 4 "H<@FL,D@6 @$<,>" ^>,D(4,6, H,B:@<, &:"(@6,
*&J@84F\` J(:,D@*" 4 *DJ(4<4 ("2@&Z<4 BD4<,Fb<4. SRL-1 B,D4@*4R,F84 B,D,*"&":" F>4<84 @
>"2,<>ZN JR"FH8"N #?C+!E, RH@ *"&":@ &@2<@0>@FH\ JR,>Z< F@B@FH"&:bH\ *">>Z,, B@:JR,>>Z, 42
8@F<@F", F B@8"2">4b<4 BD4$@D@&, B@:JR,>>Z<4 >" 2,<:, 4 &@ &D,<b "^D@L@H@FX,<84. C,2J:\H"HZ
&Z$@D@R>ZN >"$:`*,>46 J8"2Z&"`H >" H@, RH@ F8@D@FH\ 4FB"D,>4b &@*Z & $@D,":\>ZN (F,&,D>ZN)
:,F"N P,>HD":\>@(@ D"6@>" 7">"*Z b&:b,HFb RD,2&ZR"6>@ >428@6. ]H4 *">>Z, B@2&@:bH

F8@DD,8H4D@&"H\ *,6FH&J`V4, <@*,:4, & 8@H@DZN BD@(>@24DJ,<Z, B@8"2"H,:4 F@*,D0">4b &:"(4 &
"H<@FL,D, 2"&ZT,>Z. % *DJ(@< F:JR",, 4<,`V,< 8@F&,>>@, @H>@T,>4, 8 &ZT,F8"2">>@<J,=!E!,
=?!! 47">"*F8@, 8@F<4R,F8@, "(,>HFH&@ & "&(JFH, 1994(@*" &ZD"$@H":4 @8@>R"H,:\>@, F@(:"T,>4,
B@ B@&@*J B@:4H484 BD,*@FH"&:,>4b *">>ZN 8">"*F8@<J FBJH>48J "C"*"DF"H". E @D$4HZ FBJH>48

"C"*"DF"H" $J*,H @$,FB,R4&"H\ 8"DH4D@&">4, B:">,HZ, @$,FB,R4&"b F$@D @F@$,>>@ P,>>ZN *">>ZN
@ F@FH@b>44 B@(@*Z >"* :,*b>Z< B@8D@&@< 4 ;4D@&Z< @8,">@<. % B:">, ^H@6 BD@(D"<<Z

BD,*JF<@HD,>@ &Z&,FH4 FBJH>48 >" @D$4HJ B@* H"84< J(:@<, RH@$Z @$,FB,R4H\ B@:>@, 8"DH4D@&">4,
D"6@>" !>H"D8H484, RH@ b&:b,HFb @*>@6 42 ,(@ @F>@&>ZN P,:,6.

7 *DJ(@6 H,N>@:@(44 =!E! *:b >"$:`*,>46 2" @8DJ0"`V,6 FD,*@6 @H>@F4HFb :4*"D -
JFHD@6FH&@, & 8@H@D@< 4FB@:\2J,HFb :"2,D>Z6 :JR. 9"2,D>Z6 :JR B@ H4BJ D"*4@:@8"P4@>>@(@ :JR"
@HD"0",HFb @H @$X,8H@& (>"BD4<,D, @H @$:"8@&, 2"(Db2>b`V4N "H<@FL,DJ &,V,FH&, B@&,DN>@FH4
1,<:4), 4 2"H,< B@ ^>,D(44 @HD"0,>>@(@ :JR" <@0>@ @BD,*,:4H\ B"D"<,HDZ @8DJ0"`V,6 FD,*Z.
% D"<8"N ^8FB,D4<,>H" B@ 4FB@:\2@&">4` 8@F<4R,F8@6 H,N>484 :4*"D (LITE) $Z: &Z&,*,> >" @D$4HJ
& F,>Hb$D, BD@T:@(@ (@*" F B@<@V\`;G77 ")4F8"&,D4", 4 BD@&,*,>Z >"$:`*,>4b 2" @$:"R>@FH\`,
>, &4*4<@6 *:b @$ZR>ZN B@(@*>ZN FBJH>48@&, 2" BZ:,&@6 @$:"R>@FH\` >"* !LD48@6 4 2"

FHDJ8HJD@6 F&,DN<@V>@(@ H"6LJ>" & D"6@>, G4N@(@ @8,">", & H@< R4F:, 2" &,DN>4< JD@&>,<

@$:"R>@FH4 4 P,>HD@< H"6LJ>".

%<,FH, F H,< & 4`>, 1994(@*" =!E! @$Xb&4:@, RH@ >" 8@>8JDF>@6 @F>@&, $Z:4 @H@$D">Z *&"
BD@<ZT:,>>ZN 8@::,8H4&", 8@H@DZ< BD,*FH@4H 42(@H@&4H\ *&" ^8FB,D4<,>H":\>ZN FBJH>48"

(8"0*Z6 42 8@H@DZN B@ ("$"D4H"< >, *@:0,> BD,&ZT"H\ 8@>F@:\>@(@ H,:,&424@>>@(@ BD4,<>48"
4 8@H@DZ, B@:JR4:4 >"2&">4b "9\`4F" 4 "7:"D8"), @FJV,FH&4H\ 4N 2"BJF8 4 ^8FB:J"H"P4` & D"<8"N
*,<@>FHD"P4@>>@(@ BD@,8H" =!E! B@ D"2D"$@H8, <":@6 8@F<4R,F8@6 H,N>484. %,F\ BD@,8H 2">b:
&F,(@ :4T\ 70 *>,6 &<,FH@ 6-12<,FbP,&. "9\`4F" FH">,H B,D&@6 8@F<4R,F8@6 F4FH,<@6 B@:JR,>4b
42@$D"0,>46 & (4B,DFB,8HD,, 8@H@DZ, >"6*JH T4D@8@, BD4<,>,>4, & >"J8, @ 1,<:, 4 F@2*">44
>@&ZN &@2<@0>@FH,6 *:b 8@<<,DR,F8@6 *,bH,:\>@FH4 4 $42>,F". "7:"D8" $J*,H B@<@("H\ (@D@*F84<
"DN4H,8H@D"< 4 2"FHD@6V48"< & @P,>8, JR"FH8@& 2,<:4 *:b 2"FHD@684 4 FHD@4H,:\>ZN B@HD,$>@FH,6,
B@F8@:\8J & >,< $J*,H 4FB@:\2@&"H\Fb @BH4R,F846 ^:,<,>H F @R,>\ &ZF@8@6 BD@FHD">FH&,>>@6

D"2D,T"`V,6 FB@F@$>@FH\` 4 BD4FB@F@$:,>4, *:b B@:JR,>4b FH,D,@F8@B4R,F84N F>4<8@&. 7D@<,
H@(@, >" @$@4N FBJH>48"N $J*JH D"2<,V,>Z *@B@:>4H,:\>Z, BD4$@DZ, 8@H@DZ, $J*JH B,D,*"&"H\
4>L@D<"P4` @ *4>"<48, 2"(Db2>,>4b (:@$":\>@6 "H<@FL,DZ *:b ^8FB,D4<,>H" =!E! "A@:,H >"
B:">,HJ 1,<:b" (AA1).

AA1 &8:`R",H & F,$b <,D@BD4bH4b B@ BD@F&,V,>4` 4 B@&ZT,>4` @F&,*@<:,>>@FH4

@$V,FH&,>>@FH4 & 8"R,FH&, F@FH"&>@6 R"FH4 F&@,6 8@>P,BP44, BD42&">>@6 @$,FB,R4&"H\, RH@$Z
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@$V,FH&,>>@FH\ D"FB@:"(":" *@FH"H@R>@6 4>L@D<"P4,6 4 B@>4<">4,< >,@$N@*4<@FH4 B@**,D04&"H\

D"2D"$@H8J & $J*JV,< D"2J<>@6 B@:4H484 & H@<, RH@ 8"F",HFb (:@$":\>ZN ^8@:@(4R,F84N 42<,>,>46.
=" L,*,D":\>@< JD@&>, 4 F"<4<!(,>HFH&@<, " H"80, & D"<8"N AA1 BD,*BD4>4<"`HFb 2>"R4H,:\>Z,
JF4:4b B@ 8@@D*4>"P44 4 D"FBD@FHD">,>4` D,2J:\H"H@& ^H@6 BD@(D"<<Z F $@:\T,6 ^LL,8H4&>@FH\`.
% ^H@6 F&b24 =!E!, FHD,<bF\ 4(D"H\ D@:\ 8"H":42"H@D" & *,:, @$,FB,R,>4b BD@(D,FF", BD4FHJB4:@
8 @FJV,FH&:,>4` 2"*"R & @$:"FH4 BD@F&,V,>4b >" >,F8@:\84N JD@&>bN: @D(">42@&">" B@*(@H@&8"
$J*JV,(@ B@8@:,>4b JR,>ZN & @$:"FH4 >"J8 @ 1,<:,, 8@H@DZ, $J*JH D,T"H\ BD@$:,<J (:@$":\>@(@
42<,>,>4b ^8@:@(44 F H@R84 2D,>4b 8@<B:,8F>@6 B,DFB,8H4&Z, FB,P4":42"P4b FHJ*,>H@& FH"DT4N
8JDF@& - $J*JV4N BD,B@*"&"H,:,6 B@ &@BD@F"< F4FH,<Z BD,B@*"&">4b >"J8 @ 1,<:,, 4 BD@F&,V,>4,
@$V,FH&,>>@FH4 >" JD@&>, @$V4>, F H,< RH@$Z FHD@4H\ "H<@FL,DJ *@&,D4b 8 >"J8, 4 B@>4<">4b
>"JR>ZN <,H@*@&. ?*>" 42 BD4@D4H,H>ZN 2"*"R AD@(D"<<Z 4FF:,*@&">46 (:@$":\>ZN 42<,>,>46
E@,*4>,>>ZN SH"H@& (A3'3ES!) F@FH@4H & H@<, RH@$Z D"FF<"HD4&"H\ BD@$:,<Z >"JR>@(@

BD@F&,V,>4b 4 8@<<J>48"P46 4 &>@F4H\ F&@6 &8:"* & 4N D,T,>4,. % "BD,:, 1994(@*" &4P,-
BD,24*,>H '@D @$Xb&4: @ >"R":, @FJV,FH&:,>4b ':@$":\>@6 BD@(D"<<Z 42JR,>4b 4 >"$:`*,>46 &

4>H,D,F"N @8DJ0"`V,6 FD,*Z ('9?I#), 8@H@D"b BD,*FH"&:b,H F@$@6 >@&J` 8DJB>J` 4>4P4"H4&J B@
BD4&:,R,>4` FHJ*,>H@& &F,(@ <4D" 8 JR"FH4` & BD@&,*,>44 42<,D,>46, F H,< RH@$Z 2"H,< *">>Z,
BD,*FH"&4H\ & P,>HD":\>Z6 BJ>8H *:b @$D"$@H84 4 B@*(@H@&4H\ ">":42 B@:JR,>>ZN 8@::,8H4&>Z<

BJH,< D,2J:\H"H@&. ]H4<4 D,2J:\H"H"<4 F<@(JH &@FB@:\2@&"H\Fb JR,>Z, & F&@4N ^8@:@(4R,F84N

4FF:,*@&">4bN. ?F>@&>Z, JF4:4b B@ D,":42"P44 ^H@6 BD@(D"<<Z BD,*BD4>4<"`H =?!! 4 =!E!
BD4 JR"FH44 ==K, !?E, '@FJ*"DFH&,>>@(@ *,B"DH"<,>H" 4 *DJ(4N JRD,0*,>46. 1" @HR,H>Z6 (@*
JRD,0*,>4b A3'3ES! *@$4:4F\ FJV,FH&,>>@(@ BD@(D,FF" & F@&,DT,>FH&@&">44 <,D 8@@D*4>"P44

& @$:"FH4 BD@F&,V,>4b 4 4>L@D<4D@&">4b >"F,:,>4b, & H@< R4F:, & @H>@T,>44 D"2D"$@H84

<,H@*4R,F84N <"H,D4":@& *:b B@*(@H@&84 BD,B@*"&"H,:,6, BD,*@FH"&:,>4b FH4B,>*46 JR,>Z<-
^8@:@("< 4 D"2D"$@H84 >@&ZN (@FJ*"DFH&,>>ZN FH">*"DH@& B@ <,H@*48, BD,B@*"&">4b >"J8.

AD@&@*4&T46Fb BD4 L4>">F@&@< B@FD,*>4R,FH&, =!E! ">":42 *">>ZN, B@:JR,>>ZN F@
FBJH>48@& "9^>*F"H-4" 4 "9^>*F"H-5" 2" 19784 1988(@*Z, B@8"2":, RH@ H,<BZ @$,2:,F,>4b & $"FF,6>,
D,84 !<"2@>84 & #D"24:44 >" F"<@< *,:, >40, H,N, 8@H@DZ, BD@(>@24D@&":4F\ & >,8@H@DZN @P,>8"N.
?*>"8@ LD"(<,>H"P4b HD@B4R,F84N :,F@& 4 "B@(D">4R>Z, ^LL,8HZ" B@ B,D4<,HD"< ^H4N

D"2*D@$:,>>ZN JR"FH8@& BD,&@FN@*bH FBD@(>@24D@&">>Z, *">>Z,, RH@ B@H,>P4":\>@ &F8DZ&",H
@B"F>@FH\ $@:,, $ZFHD@(@ 4FR,2>@&,>4b &4*@&. % HD@B4R,F84N :,F"N @$4H",H B@RH4 B@:@&4>" &F,N
42&,FH>ZN >" 1,<:, D"FH4H,:\>ZN 4 04&@H>ZN &4*@&. IR,>Z, BD4T:4 8 &Z&@*J, RH@ @$V"b B:@V"*\
@$,2:,F,>4b, N@Hb @>" 4 J&,:4R4:"F\ B@RH4 &HD@, 2" *,FbH4:,H>46 B,D4@*, JFHJB",H B@8"2"H,:b<,
8@H@DZ, $Z:4 BD,*F8"2">Z &@ <>@(4N 4FF:,*@&">4bN. C"$@H"b & H,F>@< F@HDJ*>4R,FH&, F JR,>Z<4
#D"24:44, "&H@DZ 4FF:,*@&">4b B@*H&,D*4:4 P,>>@FH\ *">>ZN "9^>*F"H" *:b BD@(>@24D@&">4b
BD@P,FF" @$,2:,F,>4b & $"FF,6>, D,84 !<"2@>84, 8@H@DZ6 D">,, b&:b:Fb BD,*<,H@< 2>"R4H,:\>ZN
FB@D@&. )DJ(4, 4FF:,*@&"H,:4 H"80, *@8"2":4 ^LL,8H4&>@FH\ *">>ZN "9^>*F"H", 8@(*" @>4
4FB@:\2@&":4 ,(@ 42@$D"0,>4, & F@R,H">44 F H,N>@:@(4,6 '3E *:b @BD,*,:,>4b &4*@& 4

<,FH@>"N@0*,>4b ^:,<,>H@& :">*T"LH", "FF@P44DJ,<ZN F D4F8@< "B,FR">@6 $@:,2>4" & (D"LFH&,
I,FHR,FH,D, TH"H =\`-5@D8. 7D@<, H@(@, ">":42 8@<B:,8F" *">>ZN, B@:JR,>>ZN "9^>*F"H" F
B@<@V\` "^D@L@H@FX,<84 4 >"2,<>ZN JFHD@6FH& F8">4D@&">4b B@&,DN>@FH4, B@-BD,0>,<J
4FB@:\2J,HFb *:b $@D\$Z F &D,*4H,:b<4 & 7":4L@D>44, F H,< RH@$Z J$,D,R\ @H J$ZH8@&

&4>@*,:\R,F8@, BD@42&@*FH&@ ^H@(@ TH"H", *@N@*Z 8@H@D@(@ F@FH"&:b`H 10 <:D*. *@::"D@& ES! &
(@*. % (D"LFH&"N ="B" 4 E@>@<" @8@:@ 65 BD@P,>H@& &4>@(D"*>48@& 2"F"0,>Z &4>@(D"*>@6 :@2@6,
B@*&,D0,>>@6 >@&@6 D"2>@&4*>@FH4 L4::@8F,DZ &4>@(D"*>@6 (:4FH@&"b H:b), 8@H@D"b (J$4H

&4>@(D"*>484 H,<, RH@ &ZF"FZ&",H F@8 & 8@D>bN &4>@(D"*>@6 :@2Z. AD@FHD">FH&,>>Z6 4

FB,8HD":\>Z6 ">":42, B@:JR,>>Z6 F B@<@V\` F8">,D@& "9^>*F"H", B@<@(",H @$>"DJ04H\ &D,*4H,:,6
D">\T,, R,< ^H@ F*,:"`H F"<4 &4>@(D"*"D4.

E@@H&,HFH&,>>@ O,>HD *">>ZN _E'E ]C?E b&:b,HFb P,>HD@< D"FFD,*@H@R,>>ZN "8H4&>ZN

"DN4&@& (OC!!) *">>ZN @ BD@4FN@*bV4N >" FJT, BD@P,FF"N, 8@H@DZ, F:,*J,H B@:JR"H\ 4

D"FBD,*,:bH\ & D"<8"N @8"2">4b B@**,D084 & F4FH,<, >"$:`*,>4b 1,<:4 (]?E). % ,(@ LJ>8P44
$J*,H &N@*4H\ ND">,>4,, JBD"&:,>4, 4 D"FBD,*,:,>4, *">>ZN FB,8HD@<,HD" F L@D<4D@&">4,<
42@$D"0,>46 F@ FD,*>4< D"2D,T,>4,< 4 JF@&,DT,>FH&@&">>@(@ 8@F<4R,F8@(@ H,D<@^<4FF4@>>@(@

4 @HD"0"`V,(@ D"*4@<,HD", 8@H@DZ6 $J*,H &Z&,*,> >" @D$4HJ >" B,D&@6 B:"HL@D<, ]?E &

1998(@*J, " H"80, *">>ZN "9^>*F"H-7". A:">4DJ,HFb H"80,, RH@ O,>HD *">>ZN ]C?E $J*,H
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"DN4&4D@&"H\ 4:4 D"FBD,*,:bH\ *DJ(4, <"FF4&Z *">>ZN R,D,2 F&@4 >"2,<>Z, BD@P,FF@D>Z, P,>HDZ

OC!!, & H@< R4F:, *">>Z,, B@:JR",<Z, F B@<@V\` JF@&,DT,>FH&@&">>@(@ D"*4@<,HD" F @R,>\

&ZF@8@6 D"2D,T"`V,6 FB@F@$>@FH\` (!%MCC), JFH">@&:,>>@(@ >" >"N@*bV4NFb >" B@:bD>@6 @D$4H,
FBJH>48"N =?!!, P4LD@&Z, F8">4DJ`V4, *">>Z, "^D@L@H@FX,<84, *">>Z, P4LD@&@6 H@B@(D"L44
4 F@@H&,HFH&J`V4, &FB@<@("H,:\>Z, *">>Z,. 7"8 8@<B@>,>H O,>HD" *">>ZN ]C?E OC!! E4FH,<"
*">>ZN 4 4>L@D<"P44 ]?E (]?E)3E) (%,DF4b 0) >"R":" LJ>8P4@>4D@&"H\ & 1994L4>">F@&@< (@*J,
@$,FB,R4&"b *@FHJB B@HD,$4H,:b< 8 ^:,8HD@>>Z< F,Hb<, &2"4<>@ JBD"&:b,<Z< 8"H":@("< *">>ZN
4 FD,*FH&"< D"FBD,*,:,>4b *">>ZN & O,>HD, *">>ZN ]C?E, " H"80, & *DJ(4N OC!!. % >"FH@bV,,
&D,<b O,>HD @FJV,FH&:b,H D"$@HZ B@ B,D,&@*J 4FH@D4R,F84N *">>ZN "9^>*F"H" F@ FH"D,`V4N
<"(>4H>ZN >"8@B4H,:,6 *">>ZN >" >@&Z, 8"FF,H>Z, :,>HZ F P,:\` @$,FB,R,>4b 4N $J*JV,6

F@ND">>@FH4. ?> J0, 2"&,DT4: D"$@HJ B@ B,D,&@*J 352 00042@$D"0,>46 <>@(@FB,8HD":\>@(@
F8">,D" "9^>*F"H", B@:JR,>>ZN >"R4>"b F 1979(@*", " H"80, B,D,&,: & "DN4& @8@:@ 30 BD@P,>H@&
*">>ZN, B@:JR,>>ZN F B@<@V\` H,<"H4R,F8@(@ 8"DH@(D"L" "9^>*F"H" (G7).

="P4@>":\>Z6 P,>HD (,@L424R,F84N *">>ZN (=O')) BD4 =?!! B@:>@FH\` &&,: & FHD@6

@B,D"H4&>Z6 P,>HD B@ @$D"$@H8,, "DN4&"P44 4 D"FBD@FHD">,>4` *">>ZN, B@:JR",<ZN @H AD@(D"<<Z
<,H,@D@:@(4R,F84N FBJH>48@& ;4>4FH,DFH&" @$@D@>Z (A;E;?). O,>HD B@:>@FH\` &@T,: & FHD@6
& 4FH,8T,< L4>">F@&@< (@*J. ]H@ @2>"R",H, RH@ @> @FJV,FH&:b,H B@:>J` @$D"$@H8J B@:JR",<ZN @H
%%E ES! *">>ZN & H,R,>4, *&JN FJH@8 F &@2<@0>@FH\` BD@F<@HD" & D"$@R,< D,04<, 42@$D"0,>46

R,D,2 "3>H,D>,H". G"80, R,D,2 "3>H,D>,H" <@0>@ @$,FB,R4H\ @B,D"H4&>Z6 *@FHJB 8 (,@L424R,F84<
*">>Z< =O') *:b $@:,, 2>"R4H,:\>@(@ R4F:" B@:\2@&"H,:,6, 8@H@DZN >" B@Db*@8 $@:\T,, R,< &
BD,*Z*JV,< (@*J. 7D@<, H@(@, & 4FH,8T,< (@*J F@HDJ*>484 =O') BD@R4H":4 F&ZT, 30 :,8P46 *:b
JR"V4NFb D"2:4R>ZN 8:"FF@& <,FH>ZN T8@: B@ H"84< H,<"<, 8"8 2,<:,HDbF,>4b, &J:8">Z 4

(,@<"(>,H42<.

?*>4< 42 @F>@&>ZN 8@<B@>,>H@& BD@(D"<<Z =?!! B@ 8:4<"HJ 4 (:@$":\>Z< 42<,>,>4b<

(7 4 '3) b&:b,HFb JBD"&:,>4, 4>L@D<"P44. AD@(D"<<" @$,FB,R4&",H JR,>ZN >,@$N@*4<Z<4

*">>Z<4 4 4>L@D<"P4,6, B@2&@:b`V4<4 F:,*4H\ 2" 42<,>,>4b<4 F@FH@b>4b @8DJ0"`V,6 FD,*Z
& (:@$":\>ZN <"FTH"$"N, JFH">"&:4&"H\ @H:4R4b <,0*J BD4D@*>Z<4 4 ">HD@B@(,>>Z<4

42<,>,>4b<4 4 &ZB@:>bH\ 8@<B:,8F>J` @P,>8J 42<,>,>46 8:4<"H" 4 4N B@F:,*FH&46 *:b @$V,FH&".
),bH,:\>@FH\ & D"<8"N BD@(D"<<Z FL@8JF4D@&">" B@ H"84< >"BD"&:,>4b<, 8"8 D"FT4D,>4, $"2Z
*">>ZN (B@:JR,>4, *">>ZN, 4N BD,@$D"2@&">4, & P4LD@&J` L@D<J 4 "(D,(4D@&">4, <"FF4&@& *">>ZN
B,D&@FH,B,>>@6 &"0>@FH4); *@FHJB 8 *">>Z< 4 JBD"&:,>4, "DN4&"<4 *">>ZN, F B@<@V\` 8@H@DZN
B@:JR"`H FD,*FH&", B@2&@:b`V4, JR,>Z< B@:JR"H\ *@FHJB 8 4<,`V4<Fb <"FF4&"< *">>ZN; 4

BD@(D"<<" "A"HL"6>*,D", 8@H@D"b D"2D"$"HZ&",H @$V,BD42>">>Z, ":(@D4H<Z *:b B,D,D"$@H84 4
D"FBD@FHD">,>4b 8DJB>@<"FTH"$>ZN, <>@(@D"2Db*>ZN <"FF4&@& @B,D"H4&>ZN FBJH>48@&ZN *">>ZN
(:@$":\>@(@ N"D"8H,D". % 1994L4>">F@&@< (@*J BD@(D"<<" @8"2Z&":" B@**,D08J (@FJ*"DFH&,>>Z<
4 J>4&,DF4H,HF84< JR,>Z< & D"<8"N 31 BD@,8H".

% D"<8"N BD@(D"<<Z "A"HL"6>*,D" F4FH,<Z "9^>*F"H" _E'E >":"*4: &ZBJF8 <"FF4&@&

FH">*"DH424D@&">>ZN *">>ZN, B@:JR,>>ZN F B@<@V\` <>@(@FB,8HD":\>@(@ F8">4DJ`V,(@ JFHD@6FH&"
F4FH,<Z "9^>*F"H" & H,R,>4, HD,N BD,*T,FH&J`V4N B,D4@*@& (1973, 1986 4 1992(@*Z) *:b
AD@(D"<<Z !?E B@ 42JR,>4` :">*T"LH>ZN N"D"8H,D4FH48 F,&,D@"<,D48">F8@(@ 8@>H4>,>H". %
1994L4>">F@&@< (@*J $Z:@ @$D"$@H">@ @8@:@ 40042 @$V,(@ R4F:" 4 00042@$D"0,>46 B@ D"2:4R>Z<
D,(4@>"< E@,*4>,>>ZN SH"H@&, ;,8F484 4 O,>HD":\>@6 !<,D484. _E'E H"80, F@HDJ*>4R": F

=!E! 4 J>4&,DF4H,H"<4 TH"H@& =\`-'^<BT4D 4 ;^D4:,>* & D"$@H, B@ B@*(@H@&8, HD,N

">":@(4R>ZN <"FF4&@& *">>ZN "9^>*F"H" &D,<,>>@6 F,D44 *:b AD@,8H" B@ 4>&,>H"D42"P44 &:"0>ZN
HD@B4R,F84N :,F@& $"FF,6>" !<"2@>84,O,>HD":\>@6 !LD484 4 _(@-%@FH@R>@6 !244. ]H4 <"FF4&Z
*">>ZN B@<@(JH BD@F:,*4H\ 42<,>,>4b & F@FH@b>44 D"FH4H,:\>@(@ B@8D@&" & ^H4N D"6@>"N 2"

4FH,8T46 *&"*P"H4:,H>46 B,D4@* B@F:, >"R":" D"$@HZ B@ BD@(D"<<, "9^>*F"H". E 1992(@*" &
D"<8"N *DJ(@(@ @H*,:\>@(@ BD@,8H", & 8@H@D@< 4FB@:\2J`HFb FBJH>48@&Z, *">>Z, F <,>\T4<

D"2D,T,>4,<,_E'E F@HDJ*>4R":" F =!E!, =?!!, +7! 4 F&ZT, 31 >"2,<>@6 BD4,<>@6 FH">P4,6
& *DJ(4N FHD">"N & P,:bN F$@D" *">>ZN !%MCC (F D"2D,T,>4,< & 1 8<) & H,R,>4, &H@D@6 B@:@&4>Z
*>b &@ &D,<b BD@N@*" B@:bD>@(@ FBJH>48" =?!! >"* FJT,6 1,<:4. 7 8@>PJ L4>">F@&@(@ (@*" &
D"<8"N BD@,8H" "A"HL"6>*,D" $Z:@ F@$D">@ F&ZT, 93 00042@$D"0,>46 !%MCC. 32@$D"0,>4b $Z:4
4FB@:\2@&">Z *:b F@FH"&:,>4b <4D@&@(@ "H:"F" D"FH4H,:\>@(@ B@8D@&" 4 *:b >"$:`*,>4b 2"
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JF:@&4b<4 &,(,H"P44 (2,:,>@6 <"FFZ) >" B,D4@*4R,F8@6 @F>@&, & H,R,>4, &F,(@ (@*". 7 8@>PJ (@*"
$Z: >":"0,> D,(J:bD>Z6 &ZBJF8 F&@*>ZN *">>ZN, B@:JR,>>ZN & $,2@$:"R>J` B@(@*J, *:b D"FR,H"
&,(,H"P4@>>@(@ 4>*,8F" B@ &F,< JR"FH8"< (:@$":\>@6 FJT4. _E'E F@HDJ*>4R":" F !?E, =?!! 4
E:J0$@6 DZ$>ZN D,FJDF@& 4 *484N 04&@H>ZN ES! & D"$@H, B@ B@*(@H@&8, @F>@&>@(@ <"FF4&"

(:@$":\>ZN <J:\H4<"FTH"$>ZN *">>ZN B@ N"D"8H,D4FH48"< @8DJ0"`V,6 FD,*Z 4 & D"2D"$@H8,

<,N">42<@& B@ &Zb&:,>4`, <@>4H@D4>(J 4 @P,>8, ^8@:@(4R,F84N 42<,>,>46. C"2D"$"HZ&",<"b &
D,2J:\H"H, E4FH,<" 8@>HD@:b 2" N"D"8H,D4FH48"<4 FJT4 F <>@0,FH&,>>Z< D"2D,T,>4,< $J*,H 4(D"H\

&"0>J` D@:\ & B@>4<">44 *4>"<484 D"2&4H4b 1,<:4 8"8 ^8@F4FH,<Z.

A@ B@DJR,>4` ?SGC $Z:" FL@D<4D@&">" <,0&,*@<FH&,>>"b, <,0JRD,0*,>R,F8"b (DJBB"
JR,>ZN B@ @P,>8, 4 &ZD"$@H8, FHD"H,(46, 8@H@D"b *@:0>" (@H@&4H\ >"JR>Z, D,8@<,>*"P44 *:b
L,*,D":\>ZN @D(">@&, @H&,HFH&,>>ZN 2" BD4>bH4, D,T,>46 @ BD@&,*,>44 &@FFH">@&4H,:\>ZN D"$@H
4 D"2&4H4` D,R>@(@ $"FF,6>" B@F:, F,D\,2>ZN >"&@*>,>46 & &,DN@&\bN ;4FF4F4B4 4 ;4FFJD4 &

1993(@*J. % ^HJ (DJBBJ &@T:4 FB,P4":4FHZ _E'E, E:J0$Z DZ$>ZN D,FJDF@& 4 *484N

04&@H>ZN ES!, ="P4@>":\>@6 $4@:@(4R,F8@6 F:J0$Z, E:J0$Z 2"V4HZ B@R&, 4>0,>,D>ZN &@6F8,
!?E 4 K,*,D":\>@(@ "(,>HFH&" B@ RD,2&ZR"6>Z< F4HJ"P4b<. ]H" (DJBB", 8@H@D"b D"$@H":" & O,>HD,
*">>ZN ]C?E, B@*(@H@&4:" <>@(@R4F:,>>Z, 8"DHZ 4 ">":4H4R,F84, 4FF:,*@&">4b, " H"80,
D"2D"$@H":" F4FH,<J 4>L@D<"P44 B@ @F>@&>Z< ^8@:@(4R,F84< B"D"<,HD"< *:b $"FF,6>@& @$,4N D,8

>" @F>@&, 4FB@:\2@&">4b *">>ZN *4FH">P4@>>@(@ 2@>*4D@&">4b, 8"DH 4 ^8@:@(4R,F84N *">>ZN. E`*"
0, @H>@F4HFb 4 <>@0,FH&@ D"2>@@$D"2>ZN *">>ZN,B@:JR,>>ZN R,D,2 "3>H,D>,H". % B@*(@H@&:,>>@<
(DJBB@6 BD,*&"D4H,:\>@< *@8:"*, F@*,D0"HFb *">>Z, 4 ">":42 F4HJ"P44, 8@H@DZ, $Z:4 BD,*:@0,>Z
;,0&,*@<FH&,>>@<J 8@<4H,HJ B@ $@D\$, F >"&@*>,>4b<4, (@H@&4&T,<J *:b !*<4>4FHD"P44

D,8@<,>*"P44 B@ &@BD@F"< B@:4H484.

7 *DJ(4< <,D@BD4bH4b< ;4>4FH,DFH&" &>JHD,>>4N *,: @H>@F4HFb *,bH,:\>@FH\ #`D@ B@

D,8:"<"P44 2,<,:\,8@H@D@, 4FB@:\2J,H *">>Z, *4FH">P4@>>@(@ 2@>*4D@&">4b 4 '3EBD4 D"2D"$@H8,
<,D@BD4bH46 B@ D"P4@>":\>@<J 4FB@:\2@&">4` &@*>ZN D,FJDF@&. % 1994L4>">F@&@< (@*J @>@
BD4<,>b:@ "^D@L@H@F>4<84 4 <>@(@FB,8HD":\>Z, *">>Z, FBJH>48@& "9^>*F"H G;" 4 EA?G *:b
8"DH4D@&">4b D"6@>@& @D@T",<@(@ 2,<:,*,:4b, D"FH4H,:\>@(@ B@8D@&" BD4$D,0>ZN 2@> 4

B@&,DN>@FH4 @H8DZHZN &@*@,<@& & Db*, D"6@>@& 2"B"*>@6 R"FH4 E@,*4>,>>ZN SH"H@&. #`D@

4FB@:\2@&":@ ^H4 8"DHZ 4 *DJ(4, BD@FHD">FH&,>>Z, *">>Z, & '3E & F&b24 F B@FHD@,>4,<

^8@:@(4R,F84N <@*,:,6 *:b D"FR,H" @$X,<" D"FN@*J,<@6 &@*Z. !^D@L@H@F>4<84 4 42@$D"0,>4b,
B@:JR,>>Z, F B@<@V\` H,B:@&@(@ 4>LD"8D"F>@(@ F8">,D", 4FB@:\2@&":4F\ *:b 8"DH4D@&">4b
F@FH@b>4b D,R>@6 FD,*Z @$4H">4b *:b H,N &4*@& DZ$ & &@*>@6 F4FH,<, D,84 7@:@D"*@, 8@H@DZ<
J(D@0",H 4FR,2>@&,>4,, 4 >" @F>@&">44 B@:JR,>>ZN D,2J:\H"H@& $Z:" R"FH4R>@ FBJV,>" &@*" 42
&@*@ND">4:4V F P,:\` <"8F4<":\>@ B@&ZF4H\ &@2<@0>@FH4 *:b &Z04&">4b H,N &4*@& DZ$, 8@H@DZ,
>"N@*bHFb & @B"F>@FH4.

#`D@ B@ *,:"< 4>*,6P,& BD@*@:0":@ BD@&@*4H\ 4>&,>H"D42"P4` BD4D@*>ZN D,FJDF@&,
@FJV,FH&:bH\ BD@,8HZ B@ 8"DH4D@&">4` <,FH>@FH4 F B@<@V\` FBJH>48@&ZN 42@$D"0,>46 4 (@H@&4H\

8"*DZ B@ 'AE & P,:bN @8"2">4b B@**,D084 AD@(D"<<, 8@<B:,8F>@(@ JR,H" 4>L@D<"P44 @ D,FJDF"N

4>*,6F84N D,2,D&"P46. IR,>Z, 4FB@:\2@&":4 *">>Z, FBJH>48" "9^>*F"H G;" *:b 8:"FF4L48"P44
*">>ZN @ 2,<:,B@:\2@&">44 & Db*, 4>*,6F84N D,2,D&"P46 F P,:\` D"P4@>":\>@(@ 4FB@:\2@&">4b

:,F>ZN J(@*46 4 D,(J:4D@&">4b B@(@:@&\b *484N 04&@H>ZN. #`D@ BD@*@:0":@ BD@&@*4H\

4>&,>H"D42"P4` D"FH4H,:\>@(@ B@8D@&" & D,2,D&"P4bN TH"H@& =\`-;,8F48@ 4 !D42@>", *,:"b
@F@$Z6 JB@D >" <@*,:4D@&">4, JF:@&46 &Z(@D">4b @H*,:\>ZN &4*@& D"FH4H,:\>@FH4 & F:JR",

B@0"D@&. E B@<@V\` B">ND@<"H4R,F84N *">>ZN FBJH>48@& "9^>*F"H G;" 4 EA?G #`D@

B@*(@H@&4:@ 8"DHZ 42@$D"0,>46 B@ HD,< D,2,D&"P4b<, " B@*(@H@&8" 8"*D@& B@ 'AE BD@&@*4:"F\ &
B@**,D08J BD@(D"<< 4>&,>H"D42"P44 BD4D@*>ZN D,FJDF@&.

#`D@ D"P4@>":\>@(@ 4FB@:\2@&">4b 2,<,:\>ZN D,FJDF@& BD4<,>b:@ *">>Z, *4FH">P4@>>@(@

2@>*4D@&">4b 4 'AE *:b <@>4H@D4>(" F@FH@b>4b (@FJ*"DFH&,>>ZN 2,<,:\ 4 ^LL,8H4&>@FH4

BD"8H4R,F84N <,D B@ 2"V4H, ^8@F4FH,<. )">>Z, FBJH>48@& "9^>*F"H", EA?G 4 !%MCC & F@R,H">44
F "^D@L@H@F>4<8"<4 B@<@(":4 D"2D"$"HZ&"H\ <,DZ B@ D"P4@>":\>@<J 4FB@:\2@&">4` B@:,2>ZN

4F8@B",<ZN F JR,H@< F@FH@b>4b ^8@F4FH,<; B:">4D@&">4` 2,<:,B@:\2@&">4b; 8"DH4D@&">4`

B@0"D@@B"F>ZN &4*@& H@B:4&"; 8:"FF4L48"P44 04&@H>@(@ <4D"; 4 D"2(D">4R,>4` B@0"D@@B"F>ZN
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<"H,D4":@& B@ 4N F&@6FH&"< 4 &@2*,6FH&4` >" F@FH@b>4, Db*" D"6@>@& (@FJ*"DFH&,>>ZN 2,<,:\ >"

H,DD4H@D44 E@,*4>,>>ZN SH"H@&. #@:\T"b R"FH\ ^H4N ">":4H4R,F84N 4FF:,*@&">46 $Z:"

B@*(@H@&:,>" >" @F>@&, H,N>@:@(44 '3E 4 'AE.

="P4@>":\>"b $4@:@(4R,F8"b F:J0$", 8@H@D"b FJV,FH&J,H J0, P,:Z6 (@*, BD@*@:0":"
@FJV,FH&:,>4, P,:@(@ Db*" D"2:4R>ZN BD@,8H@& & @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b,
B,D,*">>ZN ,6 42 *DJ(4N B@*D"2*,:,>46 ;%). ?*>@6 42 H"84N BD@(D"<< $Z:" @$V,>"P4@>":\>"b
BD@(D"<<" 4 BD@(D"<<" TH"H@& B@ &Zb&:,>4` H"84N 2,<,:\>ZN J(@*46, 8@H@DZ, >, >"N@*bHFb B@*
@ND">@6 4 8@H@DZ, >, 4FB@:\2J`HFb F P,:\` F@ND">,>4b D"2>@@$D"2>ZN $4@:@(4R,F84N &4*@&. ]H"
BD@(D"<<", 8@H@D"b $Z:" B,D,*">" 42 E:J0$Z DZ$>ZN D,FJDF@& 4 *484N 04&@H>ZN E@,*4>,>>ZN
SH"H@&, 2">4<",HFb 42JR,>4,< H"8 >"2Z&",<ZN "$,:ZN BbH,>". % @F>@&J BD@(D"<<Z B@:@0,> <,H@*
8"DH4D@&">4b FJV,FH&J`V,(@ D"FH4H,:\>@(@ B@8D@&" >" @F>@&, 42@$D"0,>46 "9^>*F"H G;" 4 *DJ(4N
*">>ZN BJH,< BD4<,>,>4b @$V,>"P4@>":\>@6 F4FH,<Z 8:"FF4L48"P44 &4*@& D"FH4H,:\>@(@ B@8D@&".
EH">*"DH424D@&">>Z, <,H@*Z 8"DH4D@&">4b 4 L@D<"HZ *">>ZN B@2&@:b`H @$X,*4>bH\ *">>Z,,
B@:JR,>>Z, >" JD@&>, TH"H@&, *:b F@B@FH"&:,>4b >" JD@&>, D,(4@>@& 4 & <"FTH"$, &F,6 FHD">Z. ="
8@>,P (@*" BD@,8HZ @FJV,FH&:b:4F\ & 36TH"H"N F 4FB@:\2@&">4,< *">>ZN, B@:JR,>>ZN 42 TH"H@&
=,&"*" 4 %"T4>(H@>, (*, BD@,8HZ $:42bHFb 8 2"&,DT,>4`. AD4 >":4R44 F@@H&,HFH&J`V,(@

L4>">F4D@&">4b B@:>Z, <"FF4&Z @$V,>"P4@>":\>ZN *">>ZN $J*JH (@H@&Z 8 1999(@*J.

% 1994L4>">F@&@< (@*J E:J0$" @ND">Z >"P4@>":\>ZN B"D8@& BD4FHJB4:" 8 @FJV,FH&:,>4`
&F,@$X,<:`V,6 B,DFB,8H4&>@6 BD@(D"<<Z B@ 8"DH4D@&">4` D"FH4H,:\>@(@ B@8D@&" & 235 @$X,8H"N
E4FH,<Z >"P4@>":\>ZN B"D8@&, 4F8:`R"b !:bF8J. E B@<@V\` ^H@6 BD@(D"<<Z $J*,H D"2D"$@H">"
F4FH,<" @B@D>ZN P4LD@&ZN *">>ZN @ F@FH"&, 4 D"FBD,*,:,>44 D"FH4H,:\>@FH4, 8@H@DZ, $J*JH
4FB@:\2@&"H\Fb & D"<8"N AD@(D"<<Z 4>&,>H"D42"P44 4 <@>4H@D4>(" F4FH,<Z >"P4@>":\>ZN B"D8@&.
7"DH4D@&">4, $J*,H BD@42&@*4H\Fb >" @F>@&, D"FT4LD@&84 FD,*>,<"FTH"$>ZN 42@$D"0,>46

(1:20 000),&ZB@:>,>>ZN & ,FH,FH&,>>ZN P&,H"N, 4 "^D@L@H@F>4<8@&, &ZB@:>,>>ZN & 4>LD"8D"F>ZN
:JR"N, F 4FB@:\2@&">4,< @$V,>"P4@>":\>@6 FH">*"DH>@6 F4FH,<Z 8:"FF4L48"P44. ="P4@>":\>"b
$4@:@(4R,F8"b F:J0$" D"$@H",H & H,F>@< 8@>H"8H, F@ E:J0$@6 @ND">Z >"P4@>":\>ZN B"D8@& BD4

B:">4D@&">44 4 @FJV,FH&:,>44 BD@,8H@&, >"R4>"b F ^8FB,D4<,>H":\>ZN BD@,8H@&, D,":42J,<ZN &
D"2:4R>ZN BD4D@*>ZN JF:@&4bN H,N 4:4 4>ZN @H@$D">>ZN B"D8@&.

A@F:, H@(@, 8"8 E:J0$" @ND">Z DZ$>ZN D,FJDF@& 4 *484N 04&@H>ZN E@,*4>,>>ZN SH"H@&
B,D,*":" & 1994L4>">F@&@< (@*J D"$@HJ B@ BD@&,*,>4` 4FF:,*@&">46 & &,*,>4, ="P4@>":\>@6

$4@:@(4R,F8@6 F:J0$Z, @>" FH":" *,:"H\ JB@D & F&@,6 B@&F,*>,&>@6 *,bH,:\>@FH4 >" 4FB@:\2@&">4,
8@<B\`H,D@& *:b 8"DH4D@&">4b, D"FT4LD@&84 "^D@L@H@F>4<8@& 4 4FB@:\2@&">4b *">>ZN "9^>*F"H"
4 EA?G, @F@$,>>@ *:b D,T,>4b BD@$:,< D,(J:4D@&">4b B@(@:@&\b *484N 04&@H>ZN F H@R84 2D,>4b
@ND">Z ^8@F4FH,<. ?>" 4FB@:\2J,H *">>Z, *4FH">P4@>>@(@ 2@>*4D@&">4b 4 H,N>@:@(4` '3E *:b
@P,>84 B@F:,*FH&46 42<,>,>46 FD,*Z @$4H">4b >" <4(D"P4` BH4P, *:b @P,>84 J(D@2Z 2"(Db2>,>4b
@8DJ0"`V,6 FD,*Z &D,*>Z<4 &,V,FH&"<4 *:b $4@:@(4R,F84N D,FJDF@&, >"BD4<,D, *:b F@ND">,>4b
&4*@&, 8@H@DZ< J(D@0",H 4FR,2>@&,>4,, 4 *:b &Zb&:,>4b >"4$@:,, P,>>ZN BD4D@*>ZN J(@*46 *:b
&8:`R,>4b & R4F:@ >@&ZN 2"B@&,*>48@&, 8"8 ^H@ 4<,:@ <,FH@ & @H>@T,>44 *@:4>Z 7,6>">, TH"H
1"B"*>"b %4D*04>4b. E:J0$" H"80, @8"2Z&":" B@**,D08J K,*,D":\>@<J 8@<4H,HJ B@

(,@(D"L4R,F84< *">>Z< & D"2D"$@H8, >"P4@>":\>ZN FH">*"DH@& *:b 8"DH4D@&">4b &:"0>ZN 2,<,:\

4 "8H4&>@ FB@F@$FH&@&":" ">":@(4R>Z< JF4:4b< B@ @BD,*,:,>4` FH">*"DH" *:b 8"DH4D@&">4b

D"FH4H,:\>@(@ B@8D@&" (@D>ZN D"6@>@&. ]H4 <,D@BD4bH4b B@<@(JH F@8D"H4H\ D"FN@*Z >"

BD4@$D,H,>4, *">>ZN *4FH">P4@>>@(@ 2@>*4D@&">4b 4 B@&ZF4H\ FH,B,>\ B@F:,*@&"H,:\>@FH4 BD4

D"2D"$@H8, F@@H&,HFH&J`V4N 8"DH ^H4N D,FJDF@&.

#`D@ (@D>@DJ*>ZN D"2D"$@H@8 E@,*4>,>>ZNSH"H@& BD@&@*4:@ 4FF:,*@&">4, F 4FB@:\2@&">4,<

*">>ZN *4FH">P4@>>@(@ 2@>*4D@&">4b F P,:\` >"6H4 BD4<,>,>4, 2"$D@T,>>Z< D"6@>"< (@D>ZN

D"2D"$@H@8. E B@<@V\` ^H@6 >@&@6 <,H@*484 <@0>@ $J*,H &Zb&:bH\ >":4R4, 4 N"D"8H,D>Z,

@F@$,>>@FH4 (@D>@-DJ*>ZN @HN@*@&, " H"80, @BD,*,:bH\ &@2<@0>@FH4 B@ BD@&,*,>4` *D,>"0>ZN
D"$@H & 2"$D@T,>>ZN T"NH"N F P,:\` J*":,>4b 84F:@H 4 &Zb&:,>4b >":4R4b Hb0,:ZN <,H"::@& &

^H4N <,FH"N. ]H4 <,H@*484 F 4FB@:\2@&">4,< 42@$D"0,>46, B,D,*"&",<ZN FBJH>48@< "9^>*F"H G;",
4 *">>ZN JFH">@&:,>>@(@ >" $@DHJ F"<@:,H" <>@(@FB,8HD":\>@(@ F8">,D" BD@T:4 B@:,&Z, 4FBZH">4b

& D"6@>, (@D>ZN D"2D"$@H@8 7D4BB:-7D48 & P,>HD":\>@6 R"FH4 TH"H" 7@:@D"*@. IFB,T>@,
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2"&,DT,>4, ^H4N 4FF:,*@&">46 B@2&@:4H D"2D"$@H"H\ BD@P,*JDJ $ZFHD@6 4>&,>H"D42"P44 4

BD,*&"D4H,:\>@, @B4F">4, @HN@*@& DJ*>48@&, @$,FB,R4& H,< F"<Z< JRD,0*,>4b, 2">4<"`V4,Fb
&@FFH">@&:,>4,< 2,<,:\, $@:,, T4D@84<4 &@2<@0>@FHb<4, B@2&@:b`V4<4 F8@>P,>HD4D@&"H\ JF4:4b
>" 4FBD"&:,>44 B@:@0,>4b & ^H4N D"6@>"N.

% 42JR,>44 F,:\F8@N@2b6FH&,>>@(@ BD@42&@*FH&", BD,*:@0,>4b 4 FBD@F" & >"P4@>":\>ZN
<"FTH"$"N 4 2" DJ$,0@< F P,:\` B@:JR"H\ F&@,&D,<,>>Z,, H@R>Z, 4 @$X,8H4&>Z, @P,>84 B@F,&>ZN
B:@V"*,6, JD@0"6>@FH4 4 @$X,<@& F,:\F8@N@2b6FH&,>>@(@ BD@42&@*FH&" & (:@$":\>ZN <"FTH"$"N
B@-BD,0>,<J D,T"`V4< ^:,<,>H@< @FH",HFb BD@(D"<<" *4FH">P4@>>@(@ 2@>*4D@&">4b E:J0$@6
2"DJ$,0>@(@ F,:\F8@(@ N@2b6FH&" (K!E), 8@H@D"b @FJV,FH&:b,HFb & D"<8"N ;4>4FH,DFH&" F,:\F8@(@
N@2b6FH&" E@,*4>,>>ZN SH"H@& (;EM ES!). E:J0$" BD4<,>b:" FBJH>48@&Z, 42@$D"0,>4b,
F,:\F8@N@2b6FH&,>>Z, <@*,:4 4 *">>Z, *4FH">P4@>>@(@ 2@>*4D@&">4b @ B@(@*>ZN JF:@&4bN, F H,<
RH@$Z B@<@R\ '@FJ*"DFH&,>>@<J *,B"DH"<,>HJ B@*(@H@&4H\ @P,>8J B@HD,$>@FH,6 & BD@*@&@:\FH&44

& D,FBJ$:48"N $Z&T,(@ E@&,HF8@(@ E@`2", @F@$,>>@ & B@FHD"*"&T,6 @H 2"FJN4 I8D"4>,. K!E

B@*(@H@&4:" H"80, B@*D@$>Z6 ">":42 B@F:,*FH&46 :,H>,(@ <JFF@>" & 3>*44, 2"<@D@28@& *:b JD@0"b
8@L, & #D"24:44 4 2"FJN4 *:b JD@0"b BT,>4PZ & &@FH@R>ZN D"6@>"N !&FHD":44. A@*(@H@&:,>>Z,
2"$:"(@&D,<,>>@ F B@<@V\` FBJH>48@&ZN *">>ZN BD@(>@2Z & @H>@T,>44 >,@$ZR>ZN B@(@*>ZN

JF:@&46 B@2&@:4:4 F&@,&D,<,>>@ D,(J:4D@&"H\ P,>Z >" FZD\,&ZN DZ>8"N 4 @$,FB,R4H\

<"8F4<":\>Z, *@N@*ZL,D<,D@& E@,*4>,>>ZNSH"H@&. 7D@<, H@(@,K!E4FB@:\2@&":" FBJH>48@&Z,
42@$D"0,>4b *:b <@>4H@D4>(" F@FH@b>4b B@F,&@& & F,:\F8@N@2b6FH&,>>ZN D"6@>"N & P,:bN @8"2">4b

B@<@V4 D"$@H,, BD@&@*4<@6 E:J0$@6 FH"$4:42"P44 4 F@ND">,>4b JD@0",& F,:\F8@N@2b6FH&,>>ZN
8J:\HJD (& @8Hb$D, 1994(@*" @>" $Z:" B,D,4<,>@&">" & !(,>HFH&@ B@ @8"2">4` L,D<,DF84N JF:J().

E:J0$" >"P4@>":\>@6 F,:\F8@N@2b6FH&,>>@6 FH"H4FH484 (=!EE) 4FB@:\2@&":" *">>Z,

*4FH">P4@>>@(@ 2@>*4D@&">4b *:b B@FHD@,>4b D"<@R>ZN <@*,:,6 F,:\F8@N@2b6FH&,>>ZN D"6@>@& (F
4FB@:\2@&">4,< *">>ZN,B@:JR,>>ZN F >,$@:\T4N &Z$@D@R>ZN D"6@>@&, & 8"R,FH&, &FB@<@("H,:\>@(@
FD,*FH&" *:b @P,>84 JD@0"b 8J:\HJD 4 B@F,&>ZN B:@V"*,6), 8"DH4D@&">4, D"FH4H,:\>@(@ B@8D@&"
F JR,H@< 8@>8D,H>ZN F,:\F8@N@2b6FH&,>>ZN 8J:\HJD, >,B@FD,*FH&,>>@6 @P,>84 B@F,&>ZN B:@V"*,6
4 @P,>84 F@FH@b>4b F,:\F8@N@2b6FH&,>>ZN 8J:\HJD. C,2J:\H"HZ, B@:JR,>>Z, B@ B,D&Z< HD,<

D"6@>"<, & @F>@&>@< D"FFR4HZ&":4F\ B@ *">>Z< FBJH>48" "9^>*F"H-5 G;" 4 *">>Z<

<>@(@FB,8HD":\>@(@ F8">,D" FBJH>48" EA?G. ):b B@*(@H@&84 @P,>@8 @ F@FH@b>44

F,:\F8@N@2b6FH&,>>ZN 8J:\HJD 4FB@:\2@&":4F\ *">>Z, FBJH>48" =?!!-11. % 1994(@*J =!EE
B@*(@H@&4:" D"<@R>J` @P,>8J F,:\F8@N@2b6FH&,>>ZN J(@*46 TH"H" 7":4L@D>4b *:b P,:,6

BD@&,*,>4b @$F:,*@&">46 & 1994(@*J, D"<@R>Z, @P,>84 *:b TH"H@& =\`-5@D8 4 _0>"b 7"D@:4>"
*:b P,:,6 BD@&,*,>4b @$F:,*@&">4b & 1995(@*J 4 BD4FHJB4:" 8 D"$@H, >"* D"<@R>@6 <@*,:\` *:b
TH"H" 7">2"F. ED,*4 *DJ(4N <,D@BD4bH46 =!EE <@0>@ @H<,H4H\ F@&,DT,>FH&@&">4, <,H@*484

@BD,*,:,>4b 4>*,8F" &,(,H"H4&>@(@ B,D4@*" D"FH,>46 >" *&JN>,*,:\>@6 @F>@&, F JR,H@< D,2J:\H"H@&

8"DH4D@&">4b *:b F,2@>" JD@0"b 1994(@*", & @F>@&J D"FR,H" 8@H@D@6 2"8:"*Z&":4F\ *">>Z, !%MCC
FBJH>48" =?!!-11,4 B,D,*"R4 ,, @H*,:,>4b< =!EE 4 DJ8@&@*4H,:b< ;EM ES! *:b *":\>,6T,(@
4FB@:\2@&">4b. ="R4>"b F @F,>4 1993(@*" =!EE 2"8:`R4:" F@(:"T,>4b @ F@HDJ*>4R,FH&, F E@&,H@<
B@ F,:\F8@<J N@2b6FH&J 4 <,0B:,<,>>Z< @H>@T,>4b<, F H,< RH@$Z F@$4D"H\ ^8FB,D4<,>H":\>Z,
*">>Z, @ BD@42&@*FH&, "<,D48">F84NL,D<,D@& 42 R4F:" "$@D4(,>>ZN B:,<,>. ?*>4< 42 D,2J:\H"H@&
H"8@(@ F@(:"T,>4b $Z:@ F@FH"&:,>4, & F,>Hb$D, 1994(@*" 8"DHZ D"FH4H,:\>@(@ B@8D@&" F J8"2">4,<
8@>8D,H>ZN F,:\F8@N@2b6FH&,>>ZN 8J:\HJD *&JN D,2,D&"P46 4>*,6P,& & 7D@J 4 =@DH,D>-S,6,>> &
TH"H, ;@>H">". )DJ(4< BD4<,D@< BD4<,>,>4b FBJH>48@&ZN *">>ZN FH": BD@,8H "),:\H"" F
BD4<,>,>4,< *4FH">P4@>>@(@ 2@>*4D@&">4b & TH"H, !D42@>", 8@(*" $Z:" BD@&,*,>" D,(D,FF4b
<>@(@&D,<,>>ZN, 8:"FF4L4P4D@&">>ZN F B@<@V\` 8@<B\`H,D" *">>ZN "9^>*F"H G;" BD4

@*>@&D,<,>>@< 4N F@B@FH"&:,>44 F >"2,<>@6 4>L@D<"P4,6 F P,:\` B@*(@H@&84 @P,>@R>ZN *">>ZN

@ B@F,&"N D4F", N:@B8" 4 F@,&ZN $@$@& F B@BD"&8@6 >" 8@^LL4P4,>H J<,>\T,>>@6 &Z$@D84.
A@:JR,>>Z, & D,2J:\H"H, *">>Z, B@2&@:4:4 B@*(@H@&4H\ BD@(>@2Z & @H>@T,>44 B@F,&@& & D,(4@>,

>" 1993(@* & L@D<, H"$:4P, " H"80, & L@D<, P&,H>ZN H,<"H4R,F84N 8"DH 4 H"$:4P. %

F,:\F8@N@2b6FH&,>>Z6 F,2@> 1994(@*" =!EE BD@*@:0":" 8"0*Z, *&, >,*,:4 (@H@&4H\ 8"DHZ

&,(,H"P4@>>ZN 4>*,8F@&, F@FH"&:,>>ZN >" @F>@&, *">>ZN !%MCC FBJH>48" =?!!-11. 7"DHZ

>"BD"&:b:4F\ DJ8@&@*4H,:b<;4>4FH,DFH&" F,:\F8@(@ N@2b6FH&" ES! 4 D"2:4R>Z< FH"H4FH4R,F84<

@H*,:"< =!EE, (@H@&bV4< @P,>84 @ F@FH@b>44 B@F,&@& H@&"D>ZN 8J:\HJD. % 1994(@*J =!EE
JF@&,DT,>FH&@&":" F&@4 8"DHZ B@ P,:@<J Db*J B@8"2"H,:,6, & H@< R4F:, & @H>@T,>44 &@2<@0>@FH4
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F@B@FH"&:bH\ H,8JV4, B@8"2"H,:4 F JFD,*>,>>Z<4 *">>Z<4 2" BD,*Z*JV4, (@*Z. ?*>"8@ & F&b24
F BD,8D"V,>4,< FD@8" F:J0$Z FBJH>48" =?!!-11,!%MCC 8@H@D@(@ B,D,FH": LJ>8P4@>4D@&"H\ &
F,>Hb$D,, 4 & F&b24 F H,<, RH@ ^H@ $Z: @H>@F4H,:\>@ >,Hb0,:Z6 F,:\F8@N@2b6FH&,>>Z6 (@*, 8"DHZ
2" 1994(@* F@*,D0":4 <,>\T, 4>L@D<"P44, R,< 8"DHZ 2" 1993(@*, 8@(*" >" >4N $Z:" >">,F,>"
4>L@D<"P4b @ D"2:4&, D,8 >" ED,*>,< 1"B"*, 4 @ 2"FJN, & `(@-&@FH@R>ZN D"6@>"N.

E,:\F8@N@2b6FH&,>>"b 4FF:,*@&"H,:\F8"b F:J0$" (!CE) BD4<,>b:" *">>Z, *4FH">P4@>>@(@
2@>*4D@&">4b 4 H,N>@:@(46 '3E *:b B@*(@H@&84, & R"FH>@FH4, 4>L@D<"P44 @ <"FTH"$"N 2"F@D,>4b
H,DD4H@D44 ="P4@>":\>@(@ B"D8" 4<. G,@*@D" CJ2&,:\H",TH"H E,&,D>"b )"8@H", <@:@R",< @FHDZ<,
" H"80, @ *4>"<48, BD@42D"FH">4b ^H@(@ &D,*>@(@ F@D>b8". A@:JR,>>Z, D,2J:\H"HZ FB@F@$FH&@&":4
D"2D"$@H8, B:">" $@D\$Z F F@D>b8@< & ^H@< >"P4@>":\>@< B"D8, 4 B@2&@:4:4 &>4<"H,:\>,, 42JR4H\

&@2<@0>@FH\ BD4<,>,>4b 8@<B:,8F>ZN 8@F<4R,F84N H,N>@:@(46 *:b D,T,>4b BD@$:,<

D"P4@>":\>@(@ 4FB@:\2@&">4b BD4D@*>ZN D,FJDF@&. A@:JR,>>Z, F B@<@V\` *4FH">P4@>>@(@

2@>*4D@&">4b 42@$D"0,>4b 4 >"2,<>Z, *">>Z, 4FB@:\2@&":4F\ & H@< R4F:, *:b B@*(@H@&84 8"DH

2"F@:,>4b B@R&, $4@<"FFZ, F,:\F8@N@2b6FH&,>>@(@ @$@D@H" 4 JD@0",&. G"8, >"BD4<,D, $Z:@ >"R"H@
@FJV,FH&:,>4, F@&<,FH>@6 BD@(D"<<Z 42JR,>4b F@FH@b>4b B@:,6 H@&"D>@(@ N:@B8" & *@:4>, E">-
M@"84> TH"H" 7":4L@D>4b, P,:\ 8@H@D@6 F@FH@b:" & D"2D"$@H8, 8@<B:,8F>ZN FD,*FH& &ZD"V4&">4b
JD@0",& N:@B8" F P,:\` B@:JR,>4b <"8F4<":\>ZN ^8@>@<4R,F84N &Z(@*, ^LL,8H4&>@(@

4FB@:\2@&">4b BD4D@*>ZN D,FJDF@& 4 F>40,>4b *@ <4>4<J<" JV,D$", >">@F4<@(@ @8DJ0"`V,6
FD,*,. IR,>Z, !CE D"2D"$@H":4 H"80, <,H@*Z 4FB@:\2@&">4b L:`@D,FP,>H>ZN BD4$@D@& 4

42(@H@&4:4 BD@H@H4B H"8@(@ BD4$@D", B@2&@:b`V,(@ &Zb&:bH\ 4 @BD,*,:bH\ 8@:4R,FH&@ B@H,D\ BD4
F$@D, JD@0"b. ]LL,8H4&>"b $@D\$" F H"84<4 B@H,Db<4 JD@0"b F>40",H *@ <4>4<J<" ^D@24` B@R&Z
4 J:JRT",H 8"R,FH&@ (DJ>H@&ZN &@*. % @$:"FH4 (4*D@:@(44 JR,>Z, !CE, D"$@H"b & H,F>@<
F@HDJ*>4R,FH&, F@ FB,P4":4FH"<4 =!E! 4 ;4>4FH,DFH&" H@D(@&:4 (;G), 4FB@:\2@&":4 >"2,<>Z,
*">>Z, 4 *">>Z, *4FH">P4@>>@(@ 2@>*4D@&">4b *:b H@(@, RH@$Z &ZbF>4H\, 8"84< @$D"2@< JF:@&4b
FD,*Z & $"FF,6>"N D,8 &:4b`H >" 8:4<"H 4 42<,>b`H ,(@. !CE 4FB@:\2J,H H"80, B@:JR",<Z, 42
8@F<@F" F4(>":Z & 8"R,FH&, BD48:"*>@(@ FD,*FH&" *:b D"2D"$@H84 "F4FH,< BD,P424@>>@(@

2,<:,*,:4b", 8@H@DZ, B@2&@:b`H 2,<:,B@:\2@&"H,:b< B@FH@b>>@ 8@DD,8H4D@&"H\ <,H@*Z &,*,>4b
N@2b6FH&" (F B@<@V\` J*@$D,>46, B,FH4P4*@& 4:4 >@D< &ZF,&@8) B@ &F,<J B@:`, 4FN@*b 42 >":4R4b
B@*D@$>ZN F&,*,>46 @ <,FH>ZN JF:@&4bN.

% 1994(@*J E:J0$" :,F@& (E9) 4FB@:\2@&":" *4FH">P4@>>@, 2@>*4D@&">4, 4 F&b2">>Z, F ^H4<
<,H@*@< H,N>@:@(44 *:b @8"2">4b B@<@V4 & $@D\$, F :,F>Z<4 B@0"D"<4 >" 1"B"*, E@,*4>,>>ZN

SH"H@&, " H"80, *:b @BD,*,:,>4b B@0"D@@B"F>ZN 2@>, @P,>84 JV,D$", <@>4H@D4>(" >"P4@>":\>ZN
4 2"DJ$,0>ZN ^8@F4FH,< 4 JBD"&:,>4b/D"P4@>":\>@(@ 4FB@:\2@&">4b F&ZT, 191<:>. "8D@& 2,<,:\,
@$D"2J`V4N >"P4@>":\>J` F4FH,<J :,F>ZN J(@*46 4 BD,*BD4bH46. Q4F:@ :,F>ZN B@0"D@& &

1994(@*J F@FH"&4:@ >,$Z&":J` P4LDJ - 66 000F:JR",& >" B:@V"*4 F&ZT, 3,8<:>. "8D@& 2,<,:\.
):b $@D\$Z F B@0"D"<4 E9 BD4<,>b:" F8">,DZ, JFH">@&:,>>Z, >" $@DHJ F"<@:,H@&, & H@< R4F:,
F@2*">>Z6 9C) F8">,D "K"6,DL:"6", F B@<@V\` 8@H@DZN F@FH"&:b:4F\ 8"DHZ 4 @BD,*,:b:4F\

@*>@&D,<,>>@ F8@D@FH\ 4 >"BD"&:,>4, D"FBD@FHD">,>4b B@0"D@&. % 4FH,8T,< (@*J E9 4FB@:\2@&":"
H"8J` H,N>@:@(4` *4FH">P4@>>@(@ 2@>*4D@&">4b, 8"8 42@$D"0,>4b !%MCC, B@:JR,>>Z, F@

FBJH>48@& =?!!, *:b BD@&,*,>4b <,D@BD4bH46 B@ 2"$:"(@&D,<,>>@<J BD,*JBD,0*,>4` @ B@0"D"N.
=" >"R":\>@< ^H"B, B@0"D" E9 $@:\T, 4FB@:\2@&":" *">>Z, "^D@L@H@FX,<84. A@F:, :48&4*"P44
B@0"D" E9 4FB@:\2@&":" FBJH>48@&Z, 42@$D"0,>4b *:b 8"DH4D@&">4b <,FH>@FH4 4 @P,>84

<"FTH"$@& 42<,>,>46, BD@42@T,*T4N B@* &@2*,6FH&4,< @(>b. % *DJ(4N F:JR"bN *">>Z,

*4FH">P4@>>@(@ 2@>*4D@&">4b 4FB@:\2@&":4F\ *:b 8"DH4D@&">4b, *:b 8:"FF4L48"P44 D"FH4H,:\>@FH4,
*:b D,"$4:4H"P44 4 &@FFH">@&:,>4b ^8@F4FH,<, *:b 42JR,>4b B@&,*,>4b &Z$D"FZ&",<ZN & "H<@FL,DJ
("2@&, F@2*"`V4N "B"D>48@&Z6" ^LL,8H *:b B:">,HZ, *:b D"P4@>":\>@(@ 2,<:,B@:\2@&">4b, *:b
@BD,*,:,>4b JF:@&46 @$4H">4b *484N 04&@H>ZN, 8@H@DZ< J(D@0",H 4FR,2>@&,>4,, *:b @8"2">4b
B@**,D084 BD"&@@ND">4H,:\>Z< @D(">"< 4 *:b @FJV,FH&:,>4b BD@(D"<< 4>&,>H"D42"P44 BD4D@*>ZN

D,FJDF@&. E9 JFH">@&4:" B"DH>,DF84, @H>@T,>4b F <,0*J>"D@*>Z<4, L,*,D":\>Z<4, <,FH>Z<4 4
R"FH>Z<4 @D(">42"P4b<4 *:b B@*(@H@&84 @P,>@8 ^8@F4FH,<, FB@F@$FH&J`V4N $@:,, "8H4&>@<J
4FB@:\2@&">4` FBJH>48@&ZN *">>ZN 4 D"FT4D,>4` BD,*FH"&:,>4b @ (:@$":\>ZN ^8@:@(4R,F84N

BD@P,FF"N. G"8, >"BD4<,D, BD@*@:0":Fb @$<,> H,N>4R,F8@6 4>L@D<"P4,6 F H"84<4 FHD">"<4, 8"8
C@FF4b, #D"24:4b, 3>*@>,24b, ;,8F48", 7">"*", !&FHD":4b 4 7,>4b. E9 & F&@4N 4FF:,*@&">4bN 4
>"JR>@-H,N>4R,F84N D"2D"$@H8"N B@ 8@>FHDJ4D@&">4` 4 F@2*">4` "^D@&@2*JT>ZN &4*,@8"<,D,
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P4LD@&ZN L@H@8"<,D, D"*"D@& 4 F4FH,< 'AE BD@*@:0":" D,T"H\ D"2:4R>Z, BD@$:,<Z BD4<,>,>4b
D"P4@>":\>ZN <,H@*@& JBD"&:,>4b ^8@F4FH,<"<4. %8:`R,>4, *">>ZN *4FH">P4@>>@(@ 2@>*4D@&">4b
& '3E B@2&@:4:@ B@:JR4H\ ^8@>@<4R,F8J` &Z(@*J BD4 BD4>bH44 D,T,>46 @H>@F4H,:\>@

D"P4@>":\>@(@ 2,<:,B@:\2@&">4b.

E:J0$" @ND">Z B@R& (& @8Hb$D, 1994(@*" $Z:" B,D,4<,>@&">" & E:J0$J @ND">Z BD4D@*>ZN
D,FJDF@&, 4:4 F@8D"V,>>@ E?AC) BD4>b:" 2" @F>@&J P4LD@&J` @DH@L@H@(D"L4` *:b F@2*">4b $"2
>"2,<>ZN 4 8@F<4R,F84N *">>ZN @ BD4D@*>ZN D,FJDF"N 4 JBD"&:,>4b ^H4<4 $"2"<4 *">>ZN. ]H"
F:J0$" F@HDJ*>4R":" F *DJ(4<4 L,*,D":\>Z<4 4 <,FH>Z<4 JRD,0*,>4b<4 & BD@&,*,>44

"^D@L@H@FX,<@8 4 B@:JR,>44 F>4<8@& P4LD@&@6 @DH@L@H@(D"L44. 7D@<, H@(@, &<,FH, F Db*@<
B@*D"2*,:,>46 ;4>4FH,DFH&" F,:\F8@(@ N@2b6FH&" @>" *@(@&@D4:"F\ F ;4>4FH,DFH&@< @$@D@>Z @

BD4@$D,H,>44 $:@8@& 'AE *:b F$@D" (,@@D4,>H4D@& BD4<,>4H,:\>@ 8 *">>Z< @ BD4D@*>ZN D,FJDF"N,
&8:`R",<ZN & '3E.

!(,>HFH&@ @ND">Z @8DJ0"`V,6 FD,*Z E@,*4>,>>ZNSH"H@& (!?E), *,6FH&Jb (:"&>Z< @$D"2@<
R,D,2 F&@` 9"$@D"H@D4` F4FH,< <@>4H@D4>(" ^8@:@(44 (9E;]-9%) & 9"F-%,("F,,TH"H =,&"*", 4 BD4
B@<@V4 9"$@D"H@D44 B@ 42JR,>4` "H<@FL,DZ 4 L"8H@D@& &@2*,6FH&4b >" @8DJ0"`VJ` FD,*J &

>"JR>@< B"D8, GD"6^>(:, TH"H E,&,D>"b 7"D@:4>", H"80, @$ZR>@ BD@&@*4H 4FF:,*@&">4b 4
@$,FB,R4&",H H,N>4R,F8J` B@**,D08J F 4FB@:\2@&">4,< H,N>484 *4FH">P4@>>@(@ 2@>*4D@&">4b &

D"<8"N F&@,6 8@<B:,8F>@6 BD@(D"<<Z <@>4H@D4>(" @8DJ0"`V,6 FD,*Z. !(,>HFH&@ 4FB@:\2@&":@
8DJB>@<"FTH"$>J` "^D@L@H@FX,<8J *:b D"2D"$@H84 *">>ZN @ N"D"8H,D, <,FH>@FH4 & N@*,

BD@&,*,>4b &@FFH">@&4H,:\>ZN <,D >" @F>@&">44 1"8@>" @ &F,@$X,<:`V4N <,D"N B@ :48&4*"P44

JV,D$", BD4R4>,>>@(@ @8DJ0"`V,6 FD,*,, @ 8@<B,>F"P44 4 @H&,HFH&,>>@FH4 2" ^8@:@(4R,F846
JV,D$ (SERELA), " H"80, *:b @8"2">4b B@**,D084 & &Z$@D, <,FH *:b F&":84 @B"F>ZN @HN@*@& 4
<@>4H@D4>(" 4N F@FH@b>4b >" @F>@&">44 1"8@>" @$ @ND">, 4 &@FFH">@&:,>44 BD4D@*>ZN D,FJDF@&

(RCRA). ?>@ D"2D"$@H":@ 4 BD4<,>b:@ F4FH,<Z *4FH">P4@>>@(@ 2@>*4D@&">4b & P,:bN @8"2">4b
B@**,D084 <,N">42<"< 4FB@:>,>4b B@:@0,>46 1"8@>" @ B@**,D0">44 R4FH@HZ &@*. %

1994L4>">F@&@< (@*J 9E;]-9% 2"&,DT4:" @8@:@ 150BD@,8H@& B@*(@H@&84 N"D"8H,D4FH48 @H*,:\>ZN
D"6@>@& F 4FB@:\2@&">4,< "^D@L@H@F>4<8@& >" @F>@&">44 CERCLA 4 RCRA, 4 & D"2D"$@H8,

B@*D@$>ZN N"D"8H,D4FH48 4>0,>,D"< B@<@(":4 H"80, 4 FBJH>48@&Z, 42@$D"0,>4b. %

1994L4>">F@&@< (@*J "^D@L@H@FX,<8" 4 FBJH>48@&Z, *">>Z, 4FB@:\2@&":4F\ H"80, *:b BD@&,*,>4b
T4D@8@(@ 8DJ(" D"2:4R>ZN 4FF:,*@&">46 B@ BD@$:,<"< 2"(Db2>,>4b @8DJ0"`V,6 FD,*Z, (:@$":\>ZN
42<,>,>46, BD,*JBD,0*,>4b 2"(Db2>,>4b, F@$:`*,>4b >@D< 4 4>@(@ <@>4H@D4>(" 2" F@FH@b>4,<
^8@F4FH,<, " H"80, 2" B@(@:@&\,< *484N 04&@H>ZN & D"6@>"N, (*, 4< J(D@0",H @B"F>@FH\

4FR,2>@&,>4b. % D"<8"N *,bH,:\>@FH4, F&b2">>@6 F &Zb&:,>4,< B@F:,*FH&46 4 D4F8@& F4:\>ZN
>"&@*>,>46 & $"FF,6>, D,84 ;4FF4F4B4 4 ,, BD4H@8@& & 1993L4>">F@&@< (@*J, O,>HD B@

D"FT4LD@&8, L@H@F>4<8@& ^8@:@(4R,F8@(@ N"D"8H,D" BD4 !?E (OCK] - @H*,:,>4, 9E;]-9%)
BD@">":424D@&": "^D@L@H@F>4<84, B@:JR,>>Z, & N@*, F@HDJ*>4R,FH&" F 4>0,>,D>Z<4 &@6F8"<4
!D<44 ES!, F P,:\` @P,>84 B@F:,*FH&46 >"&@*>,>46 *:b BD@<ZT:,>>ZN 4 F,:\F8@N@2b6FH&,>>ZN
BD,*BD4bH46 F JR,H@< &@2<@0>@(@ B@B"*">4b & &@*J @B"F>ZN 4 &D,*>ZN @HN@*@& 4 N4<4R,F84N

&,V,FH&. AD@&,*,>>Z6 & 1994L4>">F@&@< (@*J *@B@:>4H,:\>Z6 ">":42 "^D@L@H@F>4<8@&,
F*,:">>ZNOCK] *@ 4 B@F:, >"&@*>,>4b, B@2&@:4: &Zb&4H\ 4 8"DH4D@&"H\ BD@42@T,*T4, 42<,>,>4b
& 42&,FH>ZN <,FH"N F$@D" @HN@*@&, B@FHD"*"&T4N @H >"&@*>,>4b.

M. 3FF:,*@&">4b3FF:,*@&">4b "H<@FL,DZ"H<@FL,DZ

% N@*, <@>4H@D4>(" @2@>@&@(@ F:@b FB,P4":4FHZ =!E! 4 =?!! BD@*@:0":4 @H<,R"H\

B@F:,*FH&4b 42&,D0,>4b &J:8">" A4>"HJ$@ & 4`>, 1991(@*". )">>Z,, B@:JR",<Z, F BD4$@D@&
=!E!, & H@< R4F:, F@ FB,8HD@<,HD" FB:@T>@(@ 8"DH4D@&">4b @2@>@&@(@ F:@b, 8@H@DZ6 JFH">@&:,>
>" $@DHJ D@FF46F8@(@ FBJH>48" ";,H,@D-3" (2"BJV,>>@(@ & 1991(@*J), " H"80, F BD4$@D@& =?!!,
JFH">@&:,>>ZN >" T"D"N-2@>*"N 4 >" FBJH>48, =?!!-9, B@2&@:4:4 JR,>Z< JFH">@&4H\ ^LL,8H

(:@$":\>@(@ B@N@:@*">4b 8:4<"H" 4 D"2DJT,>4b @2@>" & D,2J:\H"H, ^H@(@ 42&,D0,>4b. ]H@ B,D&Z,
R,H84, D,2J:\H"HZ, B@:JR,>>Z, F B@<@V\` BDb<ZN 2"<,D@& 8DJB>@<"FTH"$>ZN 42<,>,>46 &

D"FBD,*,:,>44 D"*4"P44 &@8DJ( 1,<:4, &Z2&">>ZN &J:8">4R,F84< 42&,D0,>4,<. ?2@>, 8@H@DZ6
BD,*FH"&:b,H F@$@6 HD,N"H@<>Z, <@:,8J:Z 84F:@D@*", @$D"2J,H H@>846 F:@6 "H<@FL,DZ,
2"V4V"`V46 1,<:` @H (J$4H,:\>@(@ J:\HD"L4@:,H@&@(@ 42:JR,>4b E@:>P". A@* B@>bH4,<



A/AC.105/614
Page 33

"@2@>@&"b *ZD"" B@>4<",HFb $@:\T@, BD@FHD">FH&@ & <,FH, 4>H,>F4&>@(@ D"2DJT,>4b @2@>", 8@H@D@,
>"$:`*",HFb >"* !>H"D8H48@6 F 8@>P" "&(JFH" *@ >"R":" @8Hb$Db 4, 8"8 BD"&4:@, 2"&,DT",HFb &
8@>P, >@b$Db. IR,>Z, JFH">@&4:4, RH@ @F>@&>@6 BD4R4>@6 @$D"2@&">4b @2@>@&@6 *ZDZ b&:b`HFb
N:@D@F@*,D0"V4, BD@*J8HZ, 8@H@DZ, 4FB@:\2J`HFb BD4 42(@H@&:,>44 ^:,8HD@>>@6 H,N>484,
8@>*4P4@>,D@& &@2*JN" 4 N@:@*4:\>ZN JFH">@&@8. A@8"2"H,:4 @2@>@&@(@ F:@b >"* !>H"D8H48@6 2"
1994(@* :4T\ >,>"<>@(@ BD,&ZT"`H D,8@D*>@ >4284, B@8"2"H,:4 2" @8Hb$D\ 1993(@*". =,$@:\T@,
J&,:4R,>4, ^H4N B@8"2"H,:,6 & 1994(@*J, &@2<@0>@, @$XbF>b:@F\ J<,>\T,>4,< @$X,<" F,D>@84F:ZN
R"FH4P, @FH"&"&T4NFb & "H<@FL,D, F@ &D,<,>4 42&,D0,>4b &J:8">" A4>"HJ$@. ?H*,:,>4, B@:bD>ZN
BD@(D"<< ==K BD@*@:0":@ & H,R,>4, BD@T,*T,(@ (@*" @8"2Z&"H\ B@<@V\ 4FF:,*@&"H,:b<,
2">4<"`V4<Fb 42JR,>4,< BD4R4>Z 4 F:,*FH&4b B@b&:,>4b @2@>@&@6 *ZDZ >"* !>H"D8H48@6 >"

8"0*@6 42 HD,N FH">P46, LJ>8P4@>4DJ`V4N 8DJ(:Z6 (@*. 3FB@:\2@&":4F\ 8"8 T"DZ-2@>*Z *:b
BD@&,*,>4b 42<,D,>46 >" <,FH,, H"8 4 BD4$@DZ *4FH">P4@>>@(@ 2@>*4D@&">4b. ?F@$,>>@ "8H4&>@
&,:"F\ D"$@H" & 8@>P, 24<Z & `0>@< B@:JT"D44 4 & >"R":, &,F>Z 1994(@*" & P,:bN @8"2">4b
B@**,D084 L4>">F4D@&"&T4<Fb =!E! B@:,H"< F"<@:,H" H4B" ER-2, 8@H@DZ6 &Z:,H": 42

7D"6FHR,DR", =@&"b 1,:">*4b, F P,:\` 2"<,D" @2@>@&@(@ F:@b. % ^H@ 0, &D,<b F B@<@V\`

F&,DN&ZF@8@R"FH@H>@(@ &Z>@F>@(@ 2@>*" (E%1), JFH">@&:,>>@(@ >" FBJH>48, *:b 4FF:,*@&">4b
&,DN>,6 "H<@FL,DZ (I!CE - 2"BJV,> & 1991(@*J), BD@*@:0":4 BD@&@*4H\Fb $,FBD,P,*,>H>Z, B@
F&@,<J 2>"R,>4` 42<,D,>4b 8@>P,>HD"P44 <@>@8F4*" N:@D" (ClO) & (:@$":\>ZN <"FTH"$"N F
@*>@&D,<,>>Z< >"$:`*,>4,< 2" &2"4<>Z< B@&,*,>4,< & 8@F<@F, ClO 4 @2@>", 2" H,<B,D"HJD>Z<4
42<,>,>4b<4 4 *DJ(4<4 B,D,<,>>Z<4 F@FH"&:b`V4<4 "H<@FL,DZ. ]H4 42<,D,>4b *"`H B,D&@,

(:@$":\>@, BD,*FH"&:,>4, @ N4<4R,F84 "8H4&>@< F@,*4>,>44 N:@D", FB@F@$>@< D"2DJT"H\ @2@>@&Z6
F:@6. )"0, ,F:4 & $J*JV,< J*"FHFb @HD,(J:4D@&"H\ BD@P,FF B@FH,B,>>@(@ BD,8D"V,>4b BD@42&@*FH&"
N:@DLH@DJ(:,D@*@&, BD@P,FF J*":,>4b N:@D" 42 FHD"H@FL,DZ RD,2&ZR"6>@ 2"Hb>,HFb (>" *,FbH4:,H4b
4:4 *"0, FH@:,H4b), 4 & H,R,>4, B@ 8D"6>,6 <,D, >,F8@:\84N $:40"6T4N :,H F@*,D0">4, N:@D" &
FHD"H@FL,D, $J*,H B@-BD,0>,<J &@2D"FH"H\, B@F8@:\8J N:@D, 8@H@DZ6 J0, @8"2":Fb & >40>4N F:@bN
"H<@FL,DZ, B,D,N@*4H 2"H,< & FHD"H@FL,DJ. % ^H@H &"0>Z6 B,D4@* &D,<,>4, 8@(*" F@*,D0">4, N:@D"
& FHD"H@FL,D, &@2D"FH",H *@ D,8@D*>ZN B@8"2"H,:,6,E%1 @$,FB,R4&",H ,*4>FH&,>>J` >" &F,6 B:">,H,
&@2<@0>@FH\ &,FH4 >"$:`*,>4, 2" ^H4< BD@P,FF@<.

% 1994(@*J @F>@&>Z< >"BD"&:,>4,< *,bH,:\>@FH4 B@ AD@(D"<<, 4FF:,*@&">4b &,DN>,6

"H<@FL,DZ (I!CA) b&:b:Fb ^8FB,D4<,>H B@ 42JR,>4` @2@>" & `0>@< B@:JT"D44 42 "H<@FL,DZ 4
BD@&,*,>4` 42<,D,>46 *:b @P,>84 B@F:,*FH&46 2"BJF8" :,H"H,:\>ZN "BB"D"H@& & FHD"H@FL,DJ. O,:\
^H@6 D"$@HZ & D"6@>, G4N@(@ @8,">" 2"8:`R":"F\ & H@<, RH@$Z >" <,FH, B@:JR4H\ 2"<,DZ ("2@&ZN
BD4<,F,6 & "H<@FL,D, @H>@F4H,:\>@ 8@>P,>HD"P44 @2@>" & FHD"H@FL,D,. A@:>Z6 ">":42

8@<$4>4D@&">>ZN *">>ZN F D"FR,H>Z<4 <@*,:b<4 J:JRT4H >"T, B@>4<">4, N4<4R,F84N 4 4>ZN

BD@P,FF@&, BD@4FN@*bV4N >" FD,*>4N T4D@H"N. IR,>Z, =!E! 4 =?!! &>,F:4 F&@6 &8:"* &

@FJV,FH&:,>4, BD@,8H" "?P,>8" D"2DJT,>4b @2@>": 1994(@*" (8@H@DZ6 >,*"&>@ $Z: 2"&,DT,>),
D"2D"$@H">>@(@ B@* ^(4*@6 %F,<4D>@6 <,H,@D@:@(4R,F8@6 @D(">42"P44 4 AD@(D"<<Z ?D(">42"P44

?$X,*4>,>>ZN ="P46 B@ @8DJ0"`V,6 FD,*,. ]H@H B,D4@*4R,F84 42*"&",<Z6 *@8:"* F:J04H

>"JR>@6 @F>@&@6 *:b BD4>bH4b BD4>P4B4":\>ZN D,T,>46 FH@D@>"<4 ;@>D,":\F8@(@ BD@H@8@:"

(<,0*J>"D@*>@, F@(:"T,>4,, @(D">4R4&"`V,, 4FB@:\2@&">4, 4 BD@42&@*FH&@ N:@DLH@DJ(:,D@*@&)
4 B@BD"&@8 8 >,<J. AD@&@*4<Z, FB,P4":4FH"<4 =!E! 42<,D,>4b @2@>@&@(@ F:@b b&:b`HFb

F@FH"&>@6 R"FH\` @FJV,FH&:b,<@6 !(,>HFH&@< AA1, 8@H@D"b &8:`R",H BD@&,*,>4, 2"<,D@& F
B@<@V\` BD4$@D@&, JFH">@&:,>>ZN >" "&H@>@<>ZN 8@F<4R,F84N "BB"D"H"N 4 >" "EB,6F S"HH:,";
4FB@:\2@&">4, "&4"P44 *:b F>bH4b >,B@FD,*FH&,>>ZN 2"<,D@& 4 >"$:`*,>4b >"2,<>Z<4 FH">P4b<4;
F4FH,<J &F,@$X,<:`V4N *">>ZN 4 4>L@D<"P44 *:b @$D"$@H84 4 D"FBD,*,:,>4b D,2J:\H"H@&

4FF:,*@&">46; 4 <@*,:4D@&">4,, BD42&">>@, D"FT4D4H\ B@>4<">4, 4 & 8@>,R>@< 4H@(,

BD,*F8"2Z&"H\ B@&,*,>4, B:">,H>@6 F4FH,<Z 1,<:b 4 BD@4FN@*bV4, & >,6 42<,>,>4b, " H"80,
D"2:4R"H\ B@F:,*FH&4b BD4D@*>ZN 4 ">HD@B@(,>>ZN 42<,>,>46 (:@$":\>@(@ 8:4<"H". A,D&Z6 ^H"B
AA1 &8:`R",H & F,$b F@&<,FH>Z, B@:,HZ =!E! 4 ,(@ B"DH>,D@&, R4F:@ 8@H@DZN 8 1998(@*J
*@FH4(>,H F&ZT, 30. )">>Z,, B@:JR,>>Z, F B@<@V\` AA1 4 *DJ(4N 4FF:,*@&"H,:\F84N BD@,8H@&
B@ 42JR,>4` (:@$":\>ZN 42<,>,>46, B@2&@:bH DJ8@&@*4H,:b< FHD"> BD4>4<"H\ D"2J<>Z,

B@:4H4R,F84, D,T,>4b & H,N F:JR"bN, 8@(*" D,R\ $J*,H 4*H4 @ FJ*\$, ^8@:@(44 1,<:4.

%H@DZ< ^H"B@<AA1 b&:b,HFb BD@(D"<<" ]?E, & D"<8"N 8@H@D@6 2"B:">4D@&">" F,D4b B@:,H@&
8@F<4R,F84N "BB"D"H@& F@ <>@0,FH&@< F@&D,<,>>ZN BD4$@D@& >" $@DHJ, F B@<@V\` 8@H@DZN $J*JH
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BD@&@*4H\Fb F"<Z, B@:>Z, 42<,D,>4b F@FH@b>4b &2"4<@F&b2">>ZN ^:,<,>H@& & "H<@FL,D, 1,<:4.
AD@(D"<<" =!E! b&:b,HFb F@FH"&>@6 R"FH\` <,0*J>"D@*>@6 F4FH,<Z >"$:`*,>4b 1,<:4, & D"<8"N
8@H@D@6 D"$@H" FBJH>48@& 4 BD4$@D@& E@,*4>,>>ZN SH"H@&, +&D@BZ, aB@>44 4 7">"*Z H,F>@

8@@D*4>4DJ,HFb F P,:\` B@:JR,>4b &2"4<@*@B@:>b`V4N *">>ZN @ D"2:4R>ZN "FB,8H"N ^8@:@(44

1,<:4. ):b @8"2">4b B@**,D084 @FJV,FH&:b,<@6 =?!! BD@(D"<<, '?+E =!E! BD4>b:" JR"FH4,
& 2"BJF8, FBJH>48" '?+E-8, 8@H@DZ6 $Z: JFB,T>@ &Z&,*,> >" @D$4HJ & "BD,:, 1994(@*". EBJH>48
'?+E-8 4 ,(@ B@F:,*J`V4, <@*4L48"P44 (J-M) b&:b`HFb @F>@&>Z<4 8@F<4R,F84<4 B:"HL@D<"<4
*:b &,*,>4b >"$:`*,>46 2" *4>"<48@6 B@(@*>ZN JF:@&46 4 @8DJ0"`V,6 FD,*@6 >" @8@:@2,<>ZN

&ZF@H"N >" 90-, (@*Z 4 & B@F:,*J`V46 B,D4@*. % F,D,*4>, 1994(@*" BD@(D"<<" +?E $Z:"

B,D,FHD@,>" & F&b24 F F@8D"V,>4,< ,, $`*0,H" *@ 8@>P" >Z>,T>,(@ FH@:,H4b. 1"*"R4 =!E!

2"8:`R":4F\ & H@<, RH@$Z F@ND">4H\ >"JR>Z6 B@H,>P4": +?E 8"8 BD@(D"<<Z 42JR,>4b (:@$":\>ZN
42<,>,>46 4 &Z*,D0"H\ 2"B:">4D@&">>Z6 (D"L48 2"BJF8" @F>@&>ZN 8@F<4R,F84N "BB"D"H@& B@ ^H@6

BD@(D"<<,. A,D,FHD@68" BD@(D"<<Z +?E B@&:,8:" 2" F@$@6 F<,V,>4, "8P,>H" & D"$@H, F @B@D@6
8"8 >" >"P4@>":\>ZN, H"8 4 >" 4>@FHD">>ZN B"DH>,D@&, " H"80, BD4@FH">@&:,>4, >,8@H@DZN &4*@&
D"$@H B@ &ZBJF8J @BD,*,:,>>ZN *">>ZN 4 @FJV,FH&:,>4` 42<,D,>46. ?*>"8@ Db*

&ZF@8@BD4@D4H,H>ZN >"JR>ZN 2"*">46 $Z: *@$"&:,> & BD@(D"<<J 4:4 B,D,>,F,> >" $@:,, D">>4,

FD@84: & R"FH>@FH4, D,R\ 4*,H @ 2"BJF8, & 8@F<@F & 2000(@*J ,V, @*>@(@ BD4$@D" *:b @FJV,FH&:,>4b
^8FB,D4<,>H" B@ 42JR,>4` F@FH"&@& "^D@2@:,6 4 ("2@& & FHD"H@FL,D, (SAGE)4 @F>"V,>4, BD4$@D@<
H4B" "9^>*F"H" 8@F<4R,F8@(@ "BB"D"H" +?E !;-2 ($J8&Z !; J8"2Z&"`H >" H@, RH@ ^H@H FBJH>48
BD@N@*4H >"* ^8&"H@D@< & B,D&@6 B@:@&4>, *>b). % F,>Hb$D, =!E! @$Xb&4:@ 8DJB>Z6 8@>8JDF >"
BD,*:@0,>4, @ F@2*">44 "@$V,(@" 8@F<4R,F8@(@ >@F4H,:b FBJH>48@& *:b Db*" B@F:,*J`V4N B@:,H@&
+?E, 4 @H$@D BD,*B@:"(",HFb @FJV,FH&4H\ & 1995(@*J. % H@ 0, &D,<b BD@*@:0":4F\ D"$@HZ B@

F@&,DT,>FH&@&">4` FD,*FH& ]?E)3E, F B@<@V\` 8@H@DZN D,2J:\H"HZ >"$:`*,>46 4 ">":42@& B@
AA1 $J*JH "DN4&4D@&"H\Fb 4 BD,*@FH"&:bH\Fb 4FF:,*@&"H,:b< 4 *DJ(4< B@:\2@&"H,:b< &@ &F,< <4D,;
=!E! &4*@42<,>4:@ "DN4H,8HJDJ ]?E)3E, F*,:"& ,, $@:,, ^8FH,>F4&>@6 4 *@FHJB>@6. % "&(JFH,
1994(@*" =!E! &ZBJFH4:@ D"$@R46 BD@H@H4B F4FH,< ]?E)3E & &4*, &"D4">H" ?, BD,*>"2>"R,>>@(@
*:b 4FB@:\2@&">4b & >"JR>ZN 4FF:,*@&">4bN, BD@&@*4<ZN B@ @$V4< >"BD"&:,>4b< >"J84 @ 1,<:,.

=@&,6T,6 BD48:"*>@6 F4FH,<@6 @$D"$@H84 *">>ZN, B@:JR",<ZN & @$:"FH4 >"J84 @ 1,<:, 4
*DJ(4N <"FF4&@& *">>ZN, b&:b,HFb BD@(D"<<" "A"HL"6>*,D", D"2D"$@H">>"b FB,P4":\>@ *:b 42JR,>4b
(:@$":\>ZN 42<,>,>46 & @8DJ0"`V,6 FD,*,. ]H" BD@(D"<<" B@2&@:b,H @$D"$"HZ&"H\,
B,D,D"$"HZ&"H\, "DN4&4D@&"H\, ND">4H\ 4 D"FBD,*,:bH\ FJV,FH&J`V4, <"FF4&Z *">>ZN, *,:"b 4N
$@:,, J*@$>Z<4 & B@:\2@&">44 *:b 4FF:,*@&"H,:,6. % 1994L4>">F@&@< (@*J F@&<,FH>"b D"$@H" B@
BD@(D"<<, "A"HL"6>*,D =!E!-=?!!" >"BD"&:b:"F\ & @F>@&>@< >" B@:JR,>4, *">>ZN *:b $"2@&@(@
B,D4@*" F "BD,:b 1987(@*" B@ >@b$D\ 1988(@*", @*>"8@ *@B@:>4H,:\>@ $Z:4 &ZBJV,>Z <"FF4&Z
*">>ZN,B@:JR,>>ZN F G?A+7E/"A@F,6*@>", JR,$>Z67)-A1I,@FJV,FH&:,> B,D&Z6<,0*J>"D@*>Z6
^8FB,D4<,>H B@ 2"BJF8J FBJH>48" *:b 42JR,>4b D,(4@>":\>@(@ D"FBD,*,:,>4b @$:"R>@FH4 4 8:4<"H",
" H"80, I!CE. 3FB@:\2Jb <"FF4&Z *">>ZN, B@:JR,>>ZN F B@<@V\` "A"HL"6>*,D", JR,>Z, =!E!
@$X,*4>4:4 *">>Z, @ &,(,H"P44 D"FH4H,:\>@FH4 FBJH>48@& =?!!-7,-94 -11>"R4>"b F 1981(@*" *:b
BD@(>@24D@&">4b &,D@bH>@FH4 >"FHJB:,>4b (@:@*" 4 >"T,FH&4b F"D">R4 & !LD48,, F H,< RH@$Z
!(,>HFH&@ B@ <,0*J>"D@*>@<J D"2&4H4` E@,*4>,>>ZNSH"H@& 4<,:@ &@2<@0>@FH\ &Zb&:bH\ D"6@>Z

2"FJN4 4 F8@B:,>4b F"D">R4. =!E! @D(">42@&":@ H"80, 8@>8JDF >" :JRT,, BD,*:@0,>4, @

D"FT4D,>44 BD4<,>,>4b F&@,6 >"JR>@-H,N>4R,F8@6 4>L@D<"P44 R,D,2 "3>H,D>,H". 1>"R4H,:\>@,
R4F:@ JR"FH>48@& 4 B@$,*4H,:,6 8@>8JDF" BD,*:"(":4 4FB@:\2@&"H\ "3>H,D>,H" *:b $@:,, T4D@8@(@
D"FBD@FHD">,>4b ^8@:@(4R,F8@6 4>L@D<"P44 & P,:bN @$D"2@&">4b.

==K H"80, 2">4<":Fb 42JR,>4,< (:@$":\>ZN 42<,>,>46. % D"<8"N BD@(D"<<Z 42JR,>4b

BD@P,FF@& F@,*4>,>4b, ^>,D(,H484 4 *4>"<484 "H<@FL,DZ & D"2:4R>ZN D,(4@>"N (E+)!C) JR,>Z,
I>4&,DF4H,H"TH"H" G,>>,F4 & (.ID$">" @D(">42@&":4 F,D4`<,D@BD4bH46 B@* >"2&">4,<!9?M!-93
(42JR,>4, F&,R,>46 & "H<@FL,D, >"* '"&"6F84<4 @FHD@&"<4 F B@<@V\` JFH">@&84 94*"D >" $@DHJ
F"<@:,H" 4 >"2,<>ZN >"$:`*,>46). O,:\ ^H4N ^8FB,D4<,>H@&, 8@H@DZ, BD@&@*4:4F\ F JR"FH4,<
JR,>ZN 4 8@<<,DR,F84N >"JR>@-4FF:,*@&"H,:\F84N @D(">42"P46, 2"8:`R":"F\ & 4FF:,*@&">44
4FH@R>48" 4 *4>"<484 (D"&4H"P4@>>ZN &@:> & ^H@< P,>HD":\>@< D"6@>, G4N@(@ @8,">" & @8Hb$D,

1993(@*". 'D"&4H"P4@>>Z, &@:>Z H"bH & F,$, <@V>Z64FH@R>48 ^>,D(44 4 @$,FB,R4&"`H F@,*4>,>4,
<,0*J D"2:4R>Z<4 F:@b<4 "H<@FL,DZ, >"R4>"b F HD@B@FL,DZ 4 8@>R"b >40>4<4 F:@b<4

H,D<@FL,DZ. % D"<8"N ^8FB,D4<,>H" !9?M!-93*">>Z, F@$4D":4F\ F B@<@V\` >"HD4,&@(@ :4*"D",
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@BH4R,F8@(@L@D<4D@&"H,:b 42@$D"0,>46 4 FB,8HD@<,HD", JFH">@&:,>>ZN >" $@DHJ F"<@:,H",B@:,HZ
8@H@D@(@ 8@@D*4>4D@&":4F\ F@@H&,HFH&J`V4<4 BD@N@*"<4 FBJH>48" I!CE (2"BJV,>>@(@ & 1991(@*J)
=!E!. % N@*, ^8FB,D4<,>H" J*":@F\ B@:JR4H\ &"0>J` 4>L@D<"P4` @ N"D"8H,D, TH@D<@& >"*

@8,">@<, " H"80, @ 2"D@0*,>44, D"FBD@FHD">,>44 4 L4:\HD"P44 (D"&4H"P4@>>ZN &@:> & <,2@FL,D,
4 FHD"H@FL,D,. ]H4 *">>Z, *@:0>Z FB@F@$FH&@&"H\ $@:,, H@R>@<J @BD,*,:,>4` B"D"<,HD@&

(D"&4H"P4@>>ZN &@:> & <@*,:bN (:@$":\>@6 P4D8J:bP44. E B@<@V\` &@2*JT>ZN >"$:`*,>46

J*":@F\ H"80, @$>"DJ04H\ <@V>J` (@D42@>H":\>J` FHDJ8HJDJ & FB@D"*4R,F84 D"FB@:@0,>>ZN F:@bN

>"HD4b, >"$:`*",<ZN @*>@&D,<,>>@ F@ 2>"R4H,:\>Z< &@2D"FH">4,< <,0*J B"J2>@6 H,<B,D"HJD@6.
]H4 F:@4 <,H"::", @$D"2@&"&T4,Fb & D,2J:\H"H, D"2DJT,>4b <,H,@D4H@&, 8"8 BD,*FH"&:b,HFb,
@F@$,>>@ RJ&FH&4H,:\>Z 8 (:@$":\>Z< "H<@FL,D>Z< 42<,>,>4b<, 8"F"`V4<Fb 42<,>,>46 JD@&>b
F@*,D0">4b *&J@84F4 J(:,D@*" 4 <,H">" & "H<@FL,D,. 7D@<, H@(@, BD@(D"<<" E+)!C &ZFHJB4:"
4>4P4"H@D@< FB,P4":\>@(@ 8@>8JDF" >" :JRT46 4>>@&"P4@>>Z6 H,N>4R,F846 B@*N@*, & N@*,
8@H@D@(@ $Z: BD,*:@0,> Db* BD@,8H@& B@ F@&,DT,>FH&@&">4` BD4$@D@& 4 H,N>484.

==K &ZFHJB4: & B@**,D08J 4FF:,*@&">46, 2">4<"`V4NFb 42JR,>4,< ^>,D(44, &Z*,:b,<@6
E@:>P,<, " H"80, &:4b>4b *,bH,:\>@FH4 R,:@&,8" >" (:@$":\>Z, 42<,>,>4b. AD@(D"<<" "E">C!51"
(32JR,>4, B@F:,*FH&46 F@:>,R>@6 D"*4"P44 *:b 1,<:4) @8"2Z&",H B@**,D08J D"2D"$@H8, 4 2"BJF8J
& 8@F<@F H@R>@(@ L@H@<,HD4R,F8@(@ H,:,F8@B", BD,*>"2>"R,>>@(@ *:b BD@&,*,>4b 2"<,D@& F@:>,R>ZN
BbH,>, L"8,:@& 4 *DJ(4N b&:,>46, 8@H@DZ,, 8"8 FR4H",HFb, &:4b`H >" 42<,>,>4, FH,B,>4 bD8@FH4
E@:>P". AD@(D"<<" H"80, B@**,D04&",H ^8FB,D4<,>HZ B@ 42<,D,>4` *4"<,HD" E@:>P" 4 ">":42"
4FH@D4R,F84N 42<,D,>46 L"8,:\>ZN b&:,>46 (bD8@FH\, 2,D>4FHZ, JR"FH84 & ND@<@FL,D, E@:>P"),
8@H@DZ, b&:b`HFb &@2<@0>Z<4 4>*48"H@D"<4 42<,>,>4b FH,B,>4 bD8@FH4 F&,H4:". +V, @*>@

&"0>@, >"BD"&:,>4, & D"$@H, & BD@T:@< (@*J 8"F":@F\ 42JR,>4b 8@F<4R,F8@6 B@(@*Z, JF:@&46 >"
E@:>P, 4 F@:>,R>@(@ &,HD", <"(>4H@FL,DZ, 4@>@FL,DZ 4 H,D<@FL,DZ, 8@H@DZ, <@(JH FJV,FH&,>>@
&:4bH\ >" D"$@R4, N"D"8H,D4FH484 4 R,H8@FH\ LJ>8P4@>4D@&">4b &"0>,6T4N 8@F<4R,F84N 4

>"2,<>ZN H,N>@:@(4R,F84N F4FH,<. ==K @8"2Z&": B@**,D08J 4FF:,*@&">4` JR,>ZN '@B84>F8@(@
J>4&,DF4H,H", & N@*, 8@H@D@(@ @>4 4FB@:\2@&":4 *">>Z,, B@:JR,>>Z, F@ T&,*F8@(@ FBJH>48",
BD,F:,*Jb P,:\ >"JR4H\Fb BD@(>@24D@&"H\ ^:,8HD4R,F84, H@84, >"&@*4<Z, & F4FH,<,

^:,8HD@F>"$0,>4b Q,8 A@6>H, TH"H ;^D4:,>*; 4< J*":@F\ JFB,T>@ @FJV,FH&4H\ 8@DD,:bP4`

4>H,>F4&>ZN ^:,8HD4R,F84N H@8@& & 4@>@FL,D, F >"&,*,>>Z<4 H@8"<4 >" B@&,DN>@FH4 1,<:4. %
Db*, *DJ(4N 4FF:,*@&">46 ^:,8HD@H@8@& 4@>@FL,DZ 4FB@:\2@&":4F\ ">H,>>Z, D,T,H84<"(>4H@<,HD",
^8FB:J"H4DJ,<@(@ JR,>Z<4 #@FH@>F8@(@ 4 !J(F$JD(F8@(@ 8@::,*0,6 4 ;4R4(">F8@(@ J>4&,DF4H,H".
% $J*JV,< JR,>Z, &@FB@:\2J`HFb *">>Z<4, 8@H@DZ, <@0>@ $J*,H B@:JR"H\ F B@<@V\` >,*"&>@

D"2&,D>JHZN ">H,>>ZN D,T,H@8 & 7">"*, 4 'D,>:">*44, *:b 42JR,>4b *4>"<484 42<,>,>46 &
4@>@FL,D>ZN H@8"N, >"&@*4<ZN & D,2J:\H"H, B@B"*">4b & "H<@FL,DJ 1,<:4 ^>,D(,H4R,F84N R"FH4P,
42:JR",<ZN E@:>P,<.

% B@F:,*>4, (@*Z B@b&4:"F\ ,V, @*>" &Z2Z&"`V"b @2"$@R,>>@FH\ BD@$:,<", 8@H@D"b 8"F",HFb
"H<@FL,DZ 4 ^8@:@(44, - ^H@ (:@$":\>@, B@H,B:,>4, 8:4<"H". A,D&Z< <,0*J>"D@*>Z<

<,D@BD4bH4,< B@ T4D@8@<J @$FJ0*,>4` ^H@6 BD@$:,<Z, BD@&@*4<@<J >" FHZ8, D"2:4R>ZN >"J8,
FH":" @D(">42@&">>"b & >"R":, L4>">F@&@(@ (@*" ;4>4FH,DFH&@< ^>,D(,H484 4 =?!! 8@>L,D,>P4b,
& 8@H@D@6 BD4>b:4 JR"FH4, 37 JR,>ZN 42 10 FHD">. 7@>L,D,>P4b BD4T:" 8 &Z&@*J, RH@ N@Hb
(:@$":\>"b FD,*>bb H,<B,D"HJD" B@&ZT":"F\ & B@F:,*>,, *,FbH4:,H4,, B@H,B:,>4, >, b&:b,HFb &
*,6FH&4H,:\>@FH4 (:@$":\>Z< 4 BD@4FN@*4H (:"&>Z< @$D"2@< & >@R>@, &D,<b. IR,>Z, B@:"("`H,
RH@ BD4R4>" B@&ZT,>4b H,<B,D"HJDZ & >@R>@, &D,<b <@0,H $ZH\ D,2J:\H"H@< F@&<,FH>@(@

&@2*,6FH&4b BD@P,FF" J&,:4R,>4b F@*,D0">4b ("2@&, *"`V4N "B"D>48@&Z6" ^LL,8H, 4 J&,:4R,>4b
@$:"R>@FH4 >"* 8@>H4>,>H"<4 & F@R,H">44 F D@FH@< &Z$D@F@& F,DZ & "H<@FL,DJ & D,2J:\H"H,

F04(">4b 4F8@B",<@(@ H@B:4&". ;@*,:\ 8:4<"H", D"2D"$@H">>"b FB,P4":4FH@< =!E! )0,6<F@<
M">F,>@<, & 8@H@D@6 $Z:4 JRH,>Z &F, HD4 L"8H@D", $:40, &F,(@ 4<4H4DJ,H >"$:`*",<Z,

H,<B,D"HJD>Z, 42<,>,>4b, R,< ^H@ *,:":4 BD,*Z*JV4, <@*,:4. M@Hb >@R>@, B@H,B:,>4, <@0,H
J*:4>4H\ B,D4@* D@FH" D"FH,>46 4 F>424H\ (J$4H,:\>Z, B@F:,*FH&4b 2"<@D@28@&, @>@ <@0,H & H@ 0,
&D,<b FB@F@$FH&@&"H\ $@:,, "8H4&>@<J D"2<>@0,>4` >"F,8@<ZN, F@8D"V"H\ B@F,&>Z, B:@V"*4 4
B@&ZT"H\ 8@^LL4P4,>H F<,DH>@FH4 FD,*4 >"F,:,>4b @H H,B:@&@(@ J*"D". % N@*, @*>@(@ 42

4FF:,*@&">46 B@ ^H@6 BD@$:,<, =3EG 2">4<":Fb 42@HD@B>Z<4 42<,D,>4b<4 B@ 2"8"2J =!E! F

P,:\` JFH">@&4H\ 4 @BD,*,:4H\ 8@:4R,FH&,>>J` *@:` BD4FJHFH&4b <,H">" (C=4) & HD@B@FL,D,,
8@H@DZ6 B@ F&@,<J &@2*,6FH&4` >" BD@P,FF (:@$":\>@(@ B@H,B:,>4b 8:4<"H" JFHJB",H :4T\ *&J@84F4



A/AC.105/614
Page 36

J(:,D@*" (CO2). M@Hb 8@>P,>HD"P4b <,H">" & HD@B@FL,D, F@FH"&:b,H :4T\ >,$@:\TJ` *@:`

(5 BD@P,>H@&) 8@>P,>HD"P44 *&J@84F4 J(:,D@*", ,, &@2*,6FH&4, >" B@&ZT,>4, H,<B,D"HJDZ &

(:@$":\>ZN <"FTH"$"N *@FH4(",H @8@:@ 12 BD@P,>H@& & F4:J ,, <@V>@6 "$F@D$P44 & @H>@F4H,:\>@
BD@2D"R>@6 R"FH4 4>LD"8D"F>@(@ FB,8HD". AD@&@*bHFb "8H4&>Z, 42<,D,>4b 8@>P,>HD"P44 <,H">"
4 <@*,:4D@&">4, ,, &@2*,6FH&4b, 4$@ FJV,FH&J,H <>@(@ >,bF>@(@ & @H>@T,>44 *">>ZN &Z$D@F" ^H@(@
("2" & D,2J:\H"H, *,bH,:\>@FH4 R,:@&,8" 4 BD4D@*>ZN b&:,>46, & H@ &D,<b 8"8 ^H4 *">>Z, 4<,`H
D,T"`V,, 2>"R,>4, *:b B@*FR,H@& @$V,(@ 8@:4R,FH&" F@*,D0">4b 8@>P,>HD"P44 <,H">" &

"H<@FL,D,. % F&b24 F ^H4< =3EG A?)'?G?%39 $"2J *">>ZN @ (:@$":\>ZN 4FH@R>48"N 4

42@HD@B>ZN 42<,D,>4bN & "H<@FL,D,.

N. ?8,">@(D"L4R,F84,?8,">@(D"L4R,F84, 4FF:,*@&">4b4FF:,*@&">4b

1"BJV,>>Z6 F@&<,FH>@ F KD">PJ2F84< 8@F<4R,F84< "(,>HFH&@<, ="P4@>":\>Z< P,>HD@<

8@F<4R,F84N 4FF:,*@&">46 (7=+E) 4 =!E! FBJH>48 G?A+7E/"A@F,6*@>" (& "&(JFH, 1992(@*")
BD@*@:0": B,D,*"&"H\ P,>>J` 4>L@D<"P4` & H,R,>4, &F,(@ 1994(@*". EBJH>48 @$@DJ*@&">

D"*4@:@8"P4@>>Z< &ZF@H@<,D@<, F B@<@V\` 8@H@D@(@ BD@42&@*bHFb H@R>Z, 42<,D,>4b &ZF@HZ @H
JD@&>b <@Db. !>":42 ^H4N *">>ZN B@8"2Z&",H, RH@ F,2@>>Z, 42<,>,>4b JD@&>b <@DF8@6 &@*Z &
E,&,D>@< B@:JT"D44 >" 50 BD@P,>H@& BD,&@FN@*bH H"84, 8@:,$">4b & `0>@6 R"FH4 2,<>@(@ T"D".
G"8@, 8@:,$">4,, @ 8@H@D@< D">,, >4R,(@ >, $Z:@ 42&,FH>@, J8"2Z&",H >" H@, RH@ & E,&,D>@<
B@:JT"D44 $@:,, 4>H,>F4&>@ BD@N@*4H H,B:@&@6 @$<,> <,0*J ;4D@&Z< @8,">@< 4 "H<@FL,D@6.
A@:JR,>>Z, F@ FBJH>48" *">>Z, B@2&@:4:4 H"80, JR,>Z< BD@F:,*4H\ ">@<":44, &Z2Z&",<Z,
F8DZHZ< &@2*,6FH&4,< b&:,>4b "]:\-=4>\@" & 1991-1993(@*"N, 8@(*" @>@ >"$:`*":@F\ *@:\T, &F,(@
2" B@F:,*>4, 40 :,H. "]:\-=4>\@" - ^H@ H,B:@, <@DF8@, H,R,>4, & FH@D@>J FJT4, >"$:`*",<@,
,0,(@*>@ & 8@>P, *,8"$Db, 8@(*" <"FF" <@DF8@6 &@*Z B,D,<,V",HFb >" `( &*@:\ B@$,D,0\b

]8&"*@D", *@FH4("b 8"0*Z, 7-10 :,H B@$,D,0\b A,DJ; @>@ <@0,H BD4>@F4H\ F F@$@6 D"2DJT4H,:\>Z,
B@(@*>Z, b&:,>4b *:b >,F8@:\84N D,(4@>@& 2,<>@(@ T"D", 8"8, >"BD4<,D, BD@:4&>Z, *@0*4 4
>"&@*>,>4b, " H"80, 24<>4, B@N@:@*">4b (B@ FD"&>,>4` F @$ZR>@6 B@(@*@6) & E@,*4>,>>ZNSH"H"N
4 F4:\>Z, 2"FJN4 4 B@:,&Z, $JD4 & !&FHD":44. ="$:`*,>4b, &ZB@:>,>>Z, F B@<@V\` FBJH>48"
G?A+7E/"A@F,6*@>" & F,&,D>@6 R"FH4 G4N@(@ @8,">", B@8"2":4, RH@ BD@42@T,: F*&4( 8 F,&,DJ &
H,R,>44 7`D@F"@ (^H@ $ZFHD@, <@DF8@, H,R,>4, @(4$",H aB@>4` F `(@-&@FH@8"), RH@ $Z:@ 2"<,R,>@
& F&b24 F b&:,>4,< "]:\-=4>\@" & 1982-1983(@*"N. ;,H,@D@:@(4 FR4H"`H, RH@ <,FH@>"N@0*,>4,
7`D@F"@ F"<Z< D,T"`V4< @$D"2@< &:4b,H >" B@(@*J >" F,&,D@"<,D48">F8@< 8@>H4>,>H,. =!E!,
7=+E 4 =?!! BD@&,:4 & 1994(@*J @$FJ0*,>4, D,2J:\H"H@& <4FF44 (GAK?), @FJV,FH&:,>>@6 &F:,*
2" B@:,H@< G?A+7E/"A@F,6*@>", & N@*, 8@H@D@6 =?!! & 8"R,FH&, >@&@(@ B"DH>,D" $J*,H &ZB@:>bH\
D"$@HJ & D"<8"N >"2,<>@(@ F,(<,>H". TPKO $J*,H @$,FB,R4&"H\ 8"8 ^8FB:J"H"P4@>>Z,, H"8 4
4FF:,*@&"H,:\F84, B@HD,$>@FH4.

=!E! JR"FH&@&":@ H"80, & @FJV,FH&:,>44 <,0*J>"D@*>@6 BD@(D"<<Z 4FF:,*@&">46

(:@$":\>@6 "H<@FL,DZ 4 HD@B4R,F8@6 2@>Z @8,">@& (G?'!) 4 ^8FB,D4<,>H, B@ 42JR,>4`

&2"4<@*,6FH&4b F4FH,<Z "@8,">-"H<@FL,D"" (7?!C+). AD@42&,*,>>Z, F B@<@V\` F"<@:,H@& =!E!
H4B" ER-2 4 DC-8 42<,D,>4b B@2&@:4:4 & 2>"R4H,:\>@6 FH,B,>4 J:JRT4H\ >"T4 BD,*FH"&:,>4b @
BD4D@*, @F"*8@&, 8@>&,8P44, @$:"R>@FH4 4 D"*4"P44, &2"4<@*,6FH&4b <@Db 4 "H<@FL,DZ 4

@8,">@(D"L4R,F84N BD@P,FF@&. C,2J:\H"HZ BD@&,*,>>@(@ & 1993(@*J B@:,&@(@ ^8FB,D4<,>H" G?'!
7?!C+ & @$:"FH4 @8,">@(D"L44 4 42JR,>4b *@:(@FD@R>ZN "H<@FL,D>ZN b&:,>46 $J*JH BD,*:@0,>Z

>"JR>@<J <4DJ & ;,:\$JD>,, !&FHD":4b, & "BD,:, 1995(@*".

% @HR,H>Z6 B,D4@* ?H*,: D"*4@<,HD4R,F8@6 L42484 =3EG BD@*@:0": F@HDJ*>4R"H\ F =!E!

B@ BD@,8HJ D"2D"$@H84 *"HR48" >"$:`*,>4b 2" B@&,DN>@FH\`<@Db FT4D@84< J(:@< @N&"H" (SeaWiFS)
4 & D"<8"N F@@H&,HFH&J`V4N ^8FB,D4<,>H@&. ]H@H BD4$@D, 2"BJF8 8@H@D@(@ 2"B:">4D@&"> >"
1995(@*, BD,*>"2>"R,> *:b &,*,>4b (:@$":\>ZN >"$:`*,>46 2" 8@>P,>HD"P4,6 @$D"2J`V,(@Fb & N@*,
L@H@F4>H,2" B4(<,>H" & <48D@F8@B4R,F84N <@DF84N &@*@D@F:bN, >"2Z&",<ZN L@H@B:">8H@>@<. ]H4
42<,D,>4b B@<@(JH, FD,*4 BD@R,(@, D"FFR4H"H\ 8@:4R,FH&@ *&J@84F4 J(:,D@*", B@FHJB"`V,6 &
;4D@&@6 @8,"> 42 "H<@FL,DZ 4 BD,@$D"2J,<@6 & @8,">4R,F8J` D"FH4H,:\>J` $4@<"FFJ. IFB,N ^H@(@
BD@,8H" &@ <>@(@< 2"&4F4H @H H@R>@FH4 8":4$D@&84 F"<@(@ BD4$@D". % @*4>"8@&@6 FH,B,>4 H@R>Z<4
*@:0>Z $ZH\ @BH4R,F84, 42<,D,>4b <@DF8@6 B@&,DN>@FH4, F H,< RH@$Z <@0>@ $Z:@ B@*H&,D*4H\
BD@42&,*,>>J` B@F:, 2"BJF8" 8":4$D@&8J 4 D"2:4R>Z, D,2J:\H"HZ, B@:JR,>>Z, & N@*, >"$:`*,>46
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F@ FBJH>48". C@:\ =3EG 2"8:`R",HFb & H@<, RH@$Z @$,FB,R4H\ F@&<,FH4<@FH\ ^H4N >"$:`*,>46 F
D"*4@<,HD4R,F84<4 FH">*"DH"<4 4 RH@$Z BD@P,*JDZ 8":4$D@&84 BD4$@D" &ZB@:>b:4F\ *@:0>Z<

@$D"2@<. =3EG D"2D"$@H":, 42(@H@&4: 4 F>"$*4: @B4F">4,< B,D,>@F>@6 <>@(@8">":\>Z6

FB,8HD@D"*4@<,HD (B,D,>@F>@6 D"*4@<,HD SeaWiFS4:4 SXR), BD,*>"2>"R,>>Z6 *:b F@B@FH"&:,>4b
BD@&@*4<ZN 8":4$D@&@8 4FBZHZ&",<ZN BD4$@D@& 4 F&,D84 4FH@R>48@& 8":4$D@&@8 F D"2:4R>Z<4

@D(">42"P4b<4. ]H@ BD4FB@F@$:,>4, 4FB@:\2@&":@F\ &@ &D,<b &H@D@(@ 4 HD,H\,(@ B@:,H@& BD4$@D"
SeaWiFS>" FBJH>48, "C"J>* C@$4>" & 4`>, 1993(@*" 4 & F,>Hb$D, 1994(@*". =3EG 4FB@:\2@&":"
H"80, ^H@H BD4$@D & N@*, 4FBZH"H,:\>@(@ ^8FB,D4<,>H" =!E!/=?!! & L,&D":, 1994(@*" >"
&FB@<@("H,:\>@6 JFH">@&8, B@* >"2&">4,< ";@DF8@6 @BH4R,F846 $J6" (;?#I) >" '"&"6F84N
@FHD@&"N. ;?#I $J*,H 4FB@:\2@&"H\Fb *:b &Z&,D84 8":4$D@&84 BD4$@D" SeaWiFSB@F:, ,(@ 2"BJF8"
& 8@F<@F 4 *DJ(4N BD4$@D@& D,(4FHD"P44 F&,H@&@6 ("<<Z B@&,DN>@FH4 @8,">" F@ FBJH>48@&, 8@H@DZ,
$J*JH 2"BJF8"H\Fb & 8@>P, >Z>,T>,(@ *,FbH4:,H4b B@ BD@(D"<<, ]?E.

% 8@>P, L4>">F@&@(@ (@*" =?!! @$Xb&4:@ @ 2"&,DT,>44 B,D&@>"R":\>ZN B@:,H>ZN

4FBZH">46 >@&@6 F4FH,<Z, BD,*>"2>"R,>>@6 *:b 8"DH4D@&">4b FH,B,>4 F@:,>@FH4 <@DF8@6 &@*Z J
B@$,D,0\b. ]H" >@&"b F4FH,<", 8@H@D"b B@:JR4:" >"2&">4, ">428@R"FH@H>Z6 <48D@&@:>@&Z6
F8">4DJ`V46 D"*4@<,HD", <,>\T, B@ ("$"D4H"<, R,< BD,*Z*JV4, JFH">@&84, 4 <@0,H $ZH\

JFH">@&:,>" >" >,$@:\T@< @*>@<@H@D>@< F"<@:,H,, " >, >" R,HZD,N<@H@D>@< (4(">H, E-130. =@&"b
F4FH,<", 8@H@D"b F@FH@4H 42 <48D@&@:>@&@(@ D"*4@<,HD", 4>LD"8D"F>@(@ D"*4@<,HD", BD4$@D" 'AE
*:b 2"F,R84 42<,D,>46 4 8@<B\`H,D",<@0,H (@H@&4H\ 8"DHZ F@:,>@FH4 &@*Z F@ F8@D@FH\` 100 8&. 8<
& R"F. ),6FH&J`V"b & FHDJ8HJD, =?!! ="P4@>":\>"b F:J0$" ^8@:@(4R,F84N FBJH>48@&ZN *">>ZN
4 4>L@D<"P44 (NESDIS)BD,*B@:"(",H JFH">@&4H\ F@HDJ*>4R,FH&@ F *DJ(4<4 B@*D"2*,:,>4b<4=?!!
4 L,*,D":\>Z<4 "(,>HFH&"<4 4 >"JR>Z<4 @D(">42"P4b<4 F P,:\` 42JR,>4b F@FH@b>4b BD4$D,0>ZN

^8@F4FH,< 4 BD@&,*,>4b <,D@BD4bH46 B@ BD@(>@24D@&">4` (4*D@:@(4R,F84N 4 BD4$D,0>ZN

BD@P,FF@&, 8@(*" *">>Z, @ F@:,>@FH4 &@*Z 4<,`H D,T"`V,, 2>"R,>4,, 8"8, >"BD4<,D, BD4 42JR,>44
D"FBD@FHD">,>4b 8@D4R>,&@6 8D,&,H84 & *,:\H, D,84 ;4FF4F4B4 4 & ;,8F48">F8@< 2":4&,.

7D@<, H@(@, IBD"&:,>4, @$D"$@H84 4 D"FBD,*,:,>4b FBJH>48@&ZN *">>ZN =?!!/NESDIS
JFH">@&4:@ B"DH>,DF84, @H>@T,>4b F =!E! >" BD,*<,H D"2D"$@H84 4 F@&<,FH>@(@ L4>">F4D@&">4b

>"2,<>@6 F4FH,<Z E@,*4>,>>ZN SH"H@& *:b B@**,D084 F$@D" & D,":\>@< &D,<,>>@< 42<,D,>44

*">>ZN &ZF@8@BD4@D4H,H>@(@ D,L:,8H@<,HD" 4 P&,H>ZN 42@$D"0,>46 B@&,DN>@FH4;4D@&@(@ @8,">",
B@:JR",<ZN F bB@>F8@(@ JF@&,DT,>FH&@&">>@(@ FBJH>48" >"$:`*,>4b 1,<:4, 8@H@DZ6 B:">4DJ,HFb
2"BJFH4H\ & 8@F<@F & 1996(@*J.


