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EE 7?E;3Q+E73;7?E;3Q+E73; ;IE?C?;;IE?C?;

1"B4F8"1"B4F8" E,8D,H"D4"H"E,8D,H"D4"H"

)@$"&:,>4,)@$"&:,>4,

1. % F&@,6 &,D$":\>@6 >@H, @H 7 "&(JFH" 1997 (@*" ',>,D":\>Z6 F,8D,H"D\ BD,*:@04: &F,<
(@FJ*"DFH&"<-R:,>"< BD,*FH"&4H\ 4>L@D<"P4` @H>@F4H,:\>@ >"P4@>":\>ZN 4FF:,*@&">46 B@

BD@$:,<, 8@F<4R,F8@(@ <JF@D", $,2@B"F>@(@ 4FB@:\2@&">4b FBJH>48@& F b*,D>Z<4 4FH@R>48"<4
^>,D(44 4 BD@$:,< FH@:8>@&,>4b b*,D>ZN 4FH@R>48@& ^>,D(44 F 8@F<4R,F84< <JF@D@<.

2. % >"FH@bV,< *@8J<,>H, F@*,D04HFb 4>L@D<"P4b, BD,*FH"&:,>>"b & @H&,H"N (@FJ*"DFH&-R:,>@&,
B@:JR,>>ZN & B,D4@* F 1 *,8"$Db 1997(@*" B@ 30 b>&"Db 1998(@*".

E?)+C/!=3+
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?G%+GY?G%+GY, A?9IQ+==Y+A?9IQ+==Y+ ?G?G '?EI)!CEG%'?EI)!CEG%-Q9+=?%Q9+=?%

',D<">4b',D<">4b

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

% D"<8"N *":\>,6T,(@ &8:"*" & BD@(D"<<J D"$@HZ 7@<4H,H" B@ 4FB@:\2@&">4` 8@F<4R,F8@(@

BD@FHD">FH&" & <4D>ZN P,:bN B@ BD@$:,<, 8@F<4R,F8@(@ <JF@D" ',D<">4b B@*(@H@&4:" *@8:"* @

F&@,6 *,bH,:\>@FH4 & 1996(@*J, F@*,D0"V46Fb & *@8J<,>H, A/AC.105/659/Add.1@H 6 L,&D":b 1997(@*",
4 BD,*FH"&4:" F@@$V,>4, @ >"$:`*,>4bN 2" 8@F<4R,F84< <JF@D@< >" F,FF44 ="JR>@-H,N>4R,F8@(@
B@*8@<4H,H" & 1997(@*J.

=" F,FF44 ;,0"(,>HF8@(@ 8@@D*4>"P4@>>@(@ 8@<4H,H" B@ 8@F<4R,F8@<J <JF@DJ (;77;),
F@FH@b&T,6Fb & )"D<TH"*H, & <"DH, 1997(@*", ',D<">F8@, 8@F<4R,F8@, "(,>HFH&@ ()!C!) FH":@
B@:>@BD"&>Z< R:,>@< ^H@(@ @D(">". 1"H,< ,(@ BD"&@ R:,>FH&" B,D,T:@ ',D<">F8@<J

"^D@8@F<4R,F8@<J P,>HDJ ()9C), 8@H@DZ6 $Z: F@2*"> 1 @8Hb$Db 1997(@*" & D,2J:\H"H, F:4b>4b )!C!
4 ',D<">F8@6 @D(">42"P44 "^D@8@F<4R,F84N 4FF:,*@&">46. Q,HZD>"*P"H@, F@&,V">4, ;77; $Z:@
BD@&,*,>@ 20-21<"DH" 1997(@*" &<,FH, F@ &H@D@6 +&D@B,6F8@6 8@>L,D,>P4,6 B@ 8@F<4R,F8@<J
<JF@DJ,8@H@D"b $Z:" @D(">42@&">" +&D@B,6F84< P,>HD@< 8@F<4R,F84N @B,D"P46 (+E?7) BD4 JR"FH44,
& R"FH>@FH4, ',D<">F8@(@ 8@F<4R,F8@(@ "(,>HFH&"1. % D"$@H, ^H@6 7@>L,D,>P44 BD4>b:4 JR"FH4,
<>@(4, (,D<">F84, JR,>Z, 4 ^8FB,DHZ B@ BD"&@&Z< &@BD@F"<. AbH>"*P"H@, F@&,V">4, ;77; $Z:@
BD@&,*,>@ 9-12 *,8"$Db 1997(@*" & M\`FH@>,, G,N"F, E@,*4>,>>Z, SH"HZ !<,D484. ),:,("P4b

',D<">44 JR"FH&@&":" & D"$@H, @$@4N F@&,V">46 ;77; 4 BD,*FH"&4:" <"H,D4":Z R,HZD,< D"$@R4<

(DJBB"< B@ F:,*J`V4< &@BD@F"<: 42<,D,>4b; @8DJ0"`V"b FD,*" 4 $"2" *">>ZN; <,DZ 2"V4HZ;
4 J<,>\T,>4, 2"F@D,>4b.

7"8 J8"2Z&":@F\ & BD,*Z*JV4N *@8:"*"N, 4FF:,*@&">4b B@ BD@$:,<, 8@F<4R,F8@(@ <JF@D"
&,*JHFb ',D<">4,6 :4$@ >" >"P4@>":\>@6 @F>@&,, :4$@ L4>">F4DJ`HFb & D"<8"N 8@>HD"8H@& F
+&D@B,6F84< P,>HD@< 8@F<4R,F84N 4FF:,*@&">46 4 H,N>@:@(46 (]EG+7) 4 +E?7 +&D@B,6F8@(@

8@F<4R,F8@(@ "(,>HFH&" (+7!). ="JR>Z, 4FF:,*@&">4b BD@&@*bHFb BD,0*, &F,(@ & ") 3>FH4HJH,
<,N">484 B@:,H" 4 8@F<4R,F8@6 H,N>484 #D"J>T&,6(F8@(@ H,N>4R,F8@(@ J>4&,DF4H,H" (3KC/GI#E)
4 b) O,>HD, BD48:"*>ZN >"JR>ZN 4FF:,*@&">46 &%"NH$,D(-%,DHN@&,>, (K'!=). ?F>@&>Z, D,2J:\H"HZ
>"JR>ZN 4FF:,*@&">46, BD@&,*,>>ZN ^H4<4 JRD,0*,>4b<4 & 1997(@*J, BD,*FH"&:,>Z F@@H&,HFH&,>>@
& D"2*,:"N ! 4 % >40,, " & D"2*,:, E F@*,D04HFb 4>L@D<"P4b @$ 4FF:,*@&"H,:\F8@6 *,bH,:\>@FH4 &
*DJ(4N 4>FH4HJH"N 4 BD,*BD4bH4bN ',D<">44.

!!. ;@*,:4D@&">4,;@*,:4D@&">4, 44 F>40,>4,F>40,>4, 2"F@D,>>@FH42"F@D,>>@FH4 8@F<4R,F8@(@8@F<4R,F8@(@ BD@FHD">FH&"BD@FHD">FH&"

% 1997(@*J 4FF:,*@&">4b, F&b2">>Z, F <@*,:4D@&">4,< 2"F@D,>>@FH4 8@F<4R,F8@(@

BD@FHD">FH&", B@-BD,0>,<J 2">4<":4 &"0>,6T,, <,FH@ & D"$@H, 3KC/GI#E.

#:424HFb 8 2"&,DT,>4` BD@&@*4<@, & )!C!/)9C 4FF:,*@&">4, B@ L"8H4R,F84< "FB,8H"<
*4F8JFF44 B@ BD@$:,<, 8@F<4R,F8@(@ <JF@D", 8"F"`V4<Fb, & R"FH>@FH4, *@B@:>4H,:\>ZN 4FH@R>48@&
2"F@D,>4b 8@F<4R,F8@(@ BD@FHD">FH&" (8"B,:\84, R"FH4PZ D"2DJT,>>@6 B@&,DN>@FH4,BZ:\/T:"8 Al2O3

@H 2"BJF8@& C)GG FBJH>48@& RORSAT)4:4 >,@$N@*4<@(@ <4>4<":\>@(@ 4>H,D&":" <,0*J @D$4H@6
2"N@D@>,>4b 4 (,@F4>ND@>>@6 @D$4H@6 ('E?).

3KC/GI#E D"2D"$@H": H"80, *:b 42*">4b &"D4">H <@*,:4 8@F<4R,F8@(@ <JF@D" +7!, & 8@H@D@<
& >"FH@bV,, &D,<b BD,*JF<@HD,>" &@2<@0>@FH\ @P,>84 ,FH,FH&,>>ZN <,H,@D>ZN B@H@8@&. %"D4">H
<@*,:4 MASTER, 8@H@DZ6 $Z: &ZBJV,> & <", 1997(@*", & >"FH@bV,, &D,<b <@0>@ B@:JR4H\ R,D,2
+7!/+E?7. E "&(JFH" 1997(@*" 3KC BD@&@*4H H"80, 4FF:,*@&">4, & P,:bN J:JRT,>4b >,8@H@DZN
N"D"8H,D4FH48, 8@H@DZ, $J*JH &8:`R,>Z & F:,*J`V46 &ZBJF8 <@*,:4 MASTER,2"B:">4D@&">>Z6 >"
1999(@*.
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A@<4<@ ^H@6 D"$@HZ, 3KC & >"FH@bV,, &D,<b (@H@&4H *:b +7! ,&D@B,6F846 FBD"&@R>48 B@
8@F<4R,F8@<J <JF@DJ, & 8@H@D@< $J*JH @F&,V,>Z >"JR>@-H,N>4R,F84, "FB,8HZ @P,>84 4 F>40,>4b
2"F@D,>>@FH4 @8@:@2,<>@(@ 8@F<4R,F8@(@ BD@FHD">FH&".

1. )@B@:>4H,:\>Z,)@B@:>4H,:\>Z, 4FN@*>Z,4FN@*>Z, F@FH"&:b`V4,F@FH"&:b`V4, *:b*:b <@*,:4D@&">4b<@*,:4D@&">4b

@D$4H":\>@6@D$4H":\>@6 2"F@D,>>@FH42"F@D,>>@FH4

A@F8@:\8J 4<,`HFb F,D\,2>Z, @F>@&">4b B@:"("H\, RH@ B@<4<@ &2DZ&@& 4 FH@:8>@&,>46 ,FH\
4 *DJ(4, 2>"R4H,:\>Z, BD4R4>Z B@b&:,>4b BD@F:,04&",<ZN LD"(<,>H@& <JF@D" >" @8@:@2,<>@6

@D$4H,, H@ $Z:4 BD@">":424D@&">Z D"2:4R>Z, &@2<@0>Z, <,N">42<Z 2"F@D,>4b @D$4H. % >"FH@bV,,
&D,<b FR4H",HFb, RH@ >"4$@:,, &,D@bH>Z<4 4FH@R>48"<4 2"F@D,>4b b&:b`HFb:

") 8"B,:\84 04*8@<,H"::4R,F8@(@ @N:"*4H,:b (NaK) 42 $:@8@& "8H4&>@6 2@>Z b*,D>ZN

D,"8H@D@&, J&,*,>>ZN >" @D$4HJ 2"N@D@>,>4b &ZF@H@6 9508<;

b) T:"8 4 <48D@R"FH4PZ @8F4*" ":`<4>4b @H 2"BJF8@& C)GG >" @D$4H,;

F) R"FH4PZ B@&,DN>@FH,6, D"2DJT,>>ZN &F:,*FH&4, BD@P,FF@& @NDJBR4&">4b 4

H,D<@P48:4D@&">4b, F&b2">>ZN F &:4b>4,< "H@<"D>@(@ 84F:@D@*" (AO) & F@R,H">44 F 8@F<4R,F84<
IK-42:JR,>4,<.

E H@R84 2D,>4b 8"F8"*4D@&">4b FH@:8>@&,>46 42 ^H4N 4FH@R>48@& @BD,*,:,>>Z6 4>H,D,F

BD,*FH"&:b`H :4T\ 8"B,:\84 @N:"*4H,:b 4 8DJB>@D"2<,D>Z, R"FH4PZ @8F4*" ":`<4>4b,>"2Z&",<Z,
T:"8@<. AZ:,&Z, R"FH4PZ Al2O3 <48D@>>@(@ D"2<,D" 4 R"FH4PZ, @$D"2J`V4,Fb & D,2J:\H"H,
*,FHDJ8P44 B@&,DN>@FH4, J&,:4R4&"`H :4T\ B@H@8 <48D@<JF@D", 8"8 D"2 4 b&:b`V,(@Fb BD4R4>@6
D"2DJT,>4b B@&,DN>@FH4.

% >"FH@bV,, &D,<b 3KC D"2D"$"HZ&",H <,H@*Z <@*,:4D@&">4b F P,:\` FL@D<J:4D@&"H\

JF:@&4b, N"D"8H,D42J`V4, @$" F@@H&,HFH&J`V4N 4FH@R>48", *:b @P,>84 4N &:4b>4b >" @$VJ`
2"F@D,>>@FH\ 8@F<4R,F8@(@ BD@FHD">FH&" 4 ,, ^&@:`P4`.

") 7"B,:\84 8":46->"HD4b

A,D&Z< (4 &,D@bH>@ $@:,, F4:\>Z<) 42 ^H4N *&JN 4FH@R>48@& 2"F@D,>4b b&:b`HFb H"8
>"2Z&",<Z, 8"B,:\84 RORSAT, 8@H@DZ, $Z:4 @$>"DJ0,>Z & N@*, &Z$@D@R>ZN 42<,D,>46,
BD@&@*4&T4NFb F B@<@V\` C9E "M,6FH,8". #Z:4 &Zb&:,>Z $@:\T4, F8@B:,>4b @$X,8H@& >"

@8@:@8DJ(@&ZN @D$4H"N F >"8:@>,>4,< 65o >" &ZF@H, BD4$:424H,:\>@ 9008<. C,2J:\H"HZ $@:,,

B@*D@$>@(@ ">":42" ^H4N @$X,8H@& F B@<@V\` D"*4@:@8"H@D@& ";4:FH@J> M4:" 4 "'@:*FH@J>" 4
@BH4R,F84N >"$:`*,>46 B@8"2":4, RH@ @>4 *@FH4("`H *@ 5,6 F< & *4"<,HD,, 4<,`H FL,D4R,F8J`
L@D<J 4 BD@b&:b`H F&@6FH&" 2,D8":\>ZN <,H"::@&. A@ 42<,D,>4` D"FB"*" J*":@F\ @BD,*,:4H\, RH@
4N B:@H>@FH\ F@FH"&:b,H @8@:@ 9008(/<3. %F, ^H4 L"8HZ J8"2Z&"`H >" H@, RH@ ^H4 @$X,8HZ b&:b`HFb
8"B,:\8"<4 04*8@(@ 8":46->"HD4b (NaK), &ZH,8T4<4 42 b*,D>ZN D,"8H@D@& D@FF46F84N FBJH>48@&
RORSAT,& 8@H@DZN NaK 4FB@:\2@:\2@&":Fb & 8"R,FH&, @N:"*4H,:b.

]H4 FBJH>484 J0, >, ^8FB:J"H4DJ`HFb 4 J&,*,>Z >" @D$4HJ *:4H,:\>@(@ FJV,FH&@&">4b &ZF@H@6

9508<, BD4R,< >" FBJH>48"N $@:,, B@2*>,6 <@*4L48"P44 H@B:4&>Z, FH,D0>4 &Z&,*,>Z 42 "8H4&>@6
2@>Z D,"8H@D" F P,:\` 4N B@:>@(@ D"2DJT,>4b BD4 *":\>,6T,< &N@*, & B:@H>Z, F:@4 "H<@FL,DZ.
% N@*, ^H@6 BD@P,*JDZ 2>"R4H,:\>"b R"FH\ @N:"*4H,:b NaK, &,D@bH>@, &Z$D"FZ&",HFb & 8@F<@F.
a&:,>4b, B@*@$>Z, 8"&4H"P4@>>Z< D"2DZ&"< & 4FN@*bV,< B@H@8,, <@(JH BD4&@*4H\ 8 @$D"2@&">4`
<>@0,FH&" 8"B,:,82. G"84< @$D"2@<, &@2>48T4, 8"B,:\84 & &4*, <,H"::4R,F84N FL,D &F:,*FH&4,
&,F\<" >428@6 4>H,>F4&>@FH4 4FB"D,>4b B@RH4 >, 42<,>b`HFb & D"2<,D, >" BD@Hb0,>44 &F,(@

&D,<,>4 FJV,FH&@&">4b >" @D$4H,.
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7"8 4 BD4 <@*,:4D@&">44 "@F8@:@R>@6" @$FH">@&84 >" @D$4H,, &@2>48",H BD@$:,<", F&b2">>"b
F H,<, RH@ F B@<@V\` BDb<ZN 42<,D,>46 <@0>@ &,D4L4P4D@&"H\ B"D"<,HDZ :4T\ $@:,, 8DJB>ZN B@
D"2<,DJ R"FH4P. A@^H@<J :`$@, D"FBD,*,:,>4, B@ <"FF, 4:4 *4"<,HDJ, B@:JR,>>@, & D,2J:\H"H,
H,@D,H4R,F8@(@ <@*,:4D@&">4b BD@P,FF" @HH@8", >, b&:b,HFb & 2>"R4H,:\>@6 <,D, *@FH@&,D>Z<,
@F@$,>>@ & *">>@< F:JR", &&4*J B@RH4 B@:>@(@ @HFJHFH&4b *">>ZN @ >40>,6 @$:"FH4 D"2<,D>@(@ Db*".

)">>Z, @ &,V,FH&, NaK @$ZR>@ 2"*"`HFb :4T\ *:b B"D"<,HD4R,F84N 4>H,D&":@&,
BD,*FH"&:b`V4N @BD,*,:,>>Z6 4>H,D,F *:b 42JR,>4b H,D<@*4>"<4R,F84N BD@P,FF@&, BD4 ^H@<
^8FB,D4<,>HZ B@ 42JR,>4` ^LL,8H" &BDZF84&">4b 04*8@FH,6 & &"8JJ< B@8" BD@&@*bHFb :4T\ F

&@*@6. ?*>"8@ &&4*J @$V,6 >,N&"H84 *">>ZN 4 >,8@H@D@(@ FN@*FH&" <,0*J &@*@6 4 NaK, @F@$,>>@
& H@<, RH@ 8"F",HFb B:@H>@FH4, BD4>bH4, B@ 8D"6>,6 <,D, @F>@&>ZN *">>ZN, N"D"8H,D42J`V4N
D"FBD,*,:,>4, &@*b>ZN 8"B,:,8 B@ *4"<,HDJ, BD4<,>4H,:\>@ 8 BD@$:,<,NaK,B@-&4*4<@<J, b&:b,HFb
@BD"&*">>Z<. ]H@ BD,*B@:@0,>4, B@*8D,B:b,HFb H"80, H,< L"8H@<, RH@ *"&:,>4, B"D" NaK BD4
&ZF@8@6 H,<B,D"HJD, (753 K) D"&>@ *"&:,>4` &@*b>@(@ B"D" BD4 8@<>"H>@6 H,<B,D"HJD, (293 K).

)4"(D"<<")4"(D"<<" 1. ?$V,,?$V,, D"FBD,*,:,>4,D"FBD,*,:,>4, 8"B,:,88"B,:,8 NaK B@B@ *4"<,HDJ*4"<,HDJ, F<@*,:4D@&">>@,F<@*,:4D@&">>@,

BD4<,>4H,:\>@BD4<,>4H,:\>@ 88 (DJBB,(DJBB, FBJH>48@&FBJH>48@& RORSAT, >"N@*bV4NFb>"N@*bV4NFb >">" @D$4H,@D$4H, &ZT,&ZT, 800 8<8<

)4"<,HD LD"(<,>H@& [m]
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% ^H@6 F&b24 $Z:@ &Z$D">@ D"FBD,*,:,>4, %,6$J::", 8@H@D@, F@(:"FJ,HFb 8"8 F R"FH>Z<4
2>"R,>4b<4 B"D"<,HD@&, 42<,D,>>ZN & N@*, D"*4@:@8"P4@>>ZN 4 @BH4R,F84N >"$:`*,>46, H"8 4 F
FJ<<"D>@6 <"FF@6. AD,4<JV,FH&@ BD4<,>,>4b ^H@(@ B@*N@*" 8 <@*,:b< D"FR,H" D"FBD,*,:,>4b >"
@F>@&, FH,B,>>@(@ 2"8@>" 2"8:`R",HFb & $@:,, J<,D,>>@6 @P,>8, 8@:4R,FH&" <48D@R"FH4P,
&@2>48"`V4N & D,2J:\H"H, H"84N b&:,>46. G"8@6 B@*N@*, B@-&4*4<@<J, b&:b,HFb @BD"&*">>Z<,
@F@$,>>@ JR4HZ&"b, RH@ B@ FD"&>,>4` F $@:,, 8DJB>Z<4 8"B:b<4 4FB"D,>4, >" @D$4H, <48D@8"B,:,8
BD@4FN@*4H $ZFHD,,, 4 B@^H@<J & 8@>,R>@< 4H@(, <48D@8"B,:\84 4FR,2>JH.

)"0, BD4 FH@:\ @FH@D@0>@< BD,*B@:@0,>44 @$V,, 8@:4R,FH&@ @$X,8H@&, @$D"2@&">>ZN &
D,2J:\H"H, &ZH,8">4b @N:"*4H,:b 42 15 FBJH>48@& RORSAT >" @D$4H, *:4H,:\>@(@ FJV,FH&@&">4b
&ZF@H@6 9508< (2" 4F8:`R,>4,< "7@F<@F"-1900", 8@H@DZ6 *@FH4( @D$4HZ &ZF@H@6 :4T\ 7508<),
F@FH"&:b,H 115 000BD4 @$V,6 <"FF, 54 8(.

b) !:`<4>4,&Z6 T:"8 @H D"8,H>ZN *&4("H,:,6 H&,D*@(@ H@B:4&"

%H@DZ< 4FH@R>48@< @$D"2@&">4b @$X,8H@&, @8"2Z&"`V4N 2>"R4H,:\>@, &:4b>4, >" 2"F@D,>>@FH\
8@F<4R,F8@(@ BD@FHD">FH&", b&:b`HFb @D$4H":\>Z, 2"BJF84 C)GG *:b &ZB@:>,>4b <">,&D@&

&Z&,*,>4b >" (,@FH"P4@>"D>J` B,D,N@*>J` @D$4HJ ('A?) 4:4 'E?.

? L"8H, &Z$D@F" R"FH4P Al 2O3 <48D@>>@(@ D"2<,D" BD4 2"BJF8"N C)GG, @$JF:@&:,>>@(@
$@:\T4< 8@:4R,FH&@< ":`<4>4,&ZN BD4F"*@8 & H&,D*@H@B:4&>@< 2"Db*,, 42&,FH>@ *"&>@, H@(*" 8"8
&Z$D@F @H>@F4H,:\>@ 8DJB>ZN T:"8@&ZN @$X,8H@& BD4 D"$@H, *&4("H,:b $Z: &Zb&:,> :4T\ >,*"&>@.
G"84< @$D"2@<, @F>@&>@6 BD@$:,<@6 BD4 <@*,:4D@&">44 BD@P,FF" @$D"2@&">4b H"8@(@ T:"8" @8F4*"
":`<4>4b b&:b,HFb @HFJHFH&4, *@FH@&,D>ZN *">>ZN. % >"FH@bV,, &D,<b 4<,`HFb *">>Z, :4T\

>,F8@:\84N 42<,D,>46, 8@H@DZ, $Z:4 BD@42&,*,>Z & N@*, >"2,<>ZN 4FBZH">46 C)GG 4

D"*4@:@8"P4@>>ZN >"$:`*,>46 T:,6L" B:"<,>4 2" F@B:@< H&,D*@H@B:4&>@(@ JF8@D4H,:b

FH"DH@&"&T4N D"8,H->@F4H,:,6. 7D@<, H@(@, B@:JR,>>Z, & N@*, ^H4N 42<,D,>46 *">>Z, b&:b`HFb
&,F\<" BD@H4&@D,R4&Z<4 4 2"&4FbH @H <"FTH"$4D@&">4b D"2<,D" *&4("H,:b 4 4N ^8FHD"B@:bP44

BD4<,>4H,:\>@ 8 @D$4H":\>Z< JF:@&4b<.

AD@&,D8" BD"&4:\>@FH4 BD,*B@:@0,>46, B@:@0,>>ZN & @F>@&J <@*,:,6, & @F>@&>@< F&@*4HFb
8 >,$@:\T@6 R"FH4 @$D"2@&">>ZN @$X,8H@&, 8@H@DZ, B@ F&@,<J D"2<,DJ BD,&@FN@*bH B@D@(

D"*4@:@8"P4@>>@(@ D"FB@2>"&">4b, F@FH"&:b`V,6 *:b >428@6 @8@:@2,<>@6 @D$4HZ (=??)
BD4$:424H,:\>@ 6 << & *4"<,HD,. %F:,*FH&4, ^H@(@ F@&D,<,>>Z,<@*,:4 *"`H :4T\ BD4$:424H,:\>@,
BD,*FH"&:,>4, @ <,N">42<"N @$D"2@&">4b 4 &Z$D@F" ":`<4>4,&@(@ T:"8", @F@$,>>@ & H@<, RH@
8"F",HFb D"FBD,*,:,>4b B@ <"FF, 4:4 *4"<,HDJ.

?*>"8@ 8"8@&Z $Z >4 $Z:4 4FB@:\2J,<Z, & <@*,:bN BD,*B@:@0,>4b & @H>@T,>44 R"FH4P

<,>\T,(@ *4"<,HD", *">>Z, 42<,D,>46 J8"2Z&"`H >" H@, RH@ BD4 8"0*@< 2"BJF8, C)GG

&Z$D"FZ&",HFb 2>"R4H,:\>@, R4F:@ 8DJB>ZN @$X,8H@&. % @H:4R4, @H BZ:,&ZN R"FH4P ^H4 @$X,8HZ
J&,:4R4&"`H L@>@&Z6 B@H@8 *@FH"H@R>@ 8DJB>ZN R"FH4P, FB@F@$>ZN >">,FH4 F,D\,2>Z6 JV,D$ BD4
J*"D,, " H"80, FH4<J:4D@&"H\ BD@P,FF 8"F8"*4D@&">4b FH@:8>@&,>46 & $J*JV,<. A@^H@<J & :`$@<
F:JR", @$D"2@&">4, ":`<4>4,&@(@ T:"8" BD4 2"BJF8"N C)GG >" @D$4H, F:,*J,H FR4H"H\ @*>4< 42

&"0>ZN 4FH@R>48@& 2"F@D,>4b 8@F<4R,F8@(@ BD@FHD">FH&". % D"<8"N B@F:,*J`V,(@ ">":42"

>,@$N@*4<@ @BD,*,:4H\ &@2<@0>J` FH,B,>\ F8@B:,>4b T:"8@&ZN @$X,8H@& F JR,H@< &:4b>4b

<,N">42<@& FN@*" F @D$4HZ B@* &@2*,6FH&4,< F@BD@H4&:,>4b "H<@FL,DZ 4:4 *"&:,>4b F@:>,R>@(@

42:JR,>4b.

2. 3>H,D&":3>H,D&": <,0*J<,0*J 'E?'E? 44 @D$4H@6@D$4H@6 2"N@D@>,>4b2"N@D@>,>4b

% >"FH@bV,, &D,<b *:b 8@F<4R,F84N 8@D"$:,6 >" (,@FH"P4@>"D>@6 @D$4H, B@ @8@>R">44 4N

FD@8" F:J0$Z >, @$,FB,R4&",HFb FN@* F @D$4HZ B@ H@6 @F>@&>@6 BD4R4>,, RH@ *:b &ZB@:>,>4b H"8@(@
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<">,&D" HD,$J,HFb *@B@:>4H,:\>@ *@&@:\>@ <>@(@ H@B:4&". %<,FH@ ^H@(@ @>4 J&@*bHFb >" @D$4HJ
2"N@D@>,>4b, 8@H@D"b D"FB@:@0,>" >,F8@:\8@ &ZT, 'E?, F P,:\` N@Hb $Z F>424H\ B:@H>@FH\

@$X,8H@&, " F:,*@&"H,:\>@ 4 @B"F>@FH\ FH@:8>@&,>4b & "8H4&>@ 4FB@:\2J,<@< F"<@< (,@FH"P4@>"D>@<
8@:\P,.

% F&b24 F &@2D@FT,6 >,@$N@*4<@FH\` & <,0*J>"D@*>@< 8@>F,>FJF, & @H>@T,>44 ^H@6

BD@P,*JDZ, 4<,>J,<@6 H"80, B,D,&@*@< >" $@:,, &ZF@8J` @D$4HJ, &@2>48 &@BD@F @H>@F4H,:\>@ H@(@,
8"8@6 <4>4<":\>Z6 4>H,D&": <,0*J @D$4H@6 2"N@D@>,>4b 4 'E? HD,$J,HFb, RH@$Z B@2*>,,

BD,*@H&D"H4H\ @$D"H>Z6 *D,6L @HD"$@H"&T,(@ 8@F<4R,F8@(@ "BB"D"H" & &"0>J` @$:"FH\ 'E?.
=,*"&>@ & 4H@(, *4F8JFF44 <>,>4b, B@-&4*4<@<J, F@T:4F\ >" 4>H,D&":, & 3008<, 8@H@DZ6 J0,
BD4>bH >,8@H@DZ<4 <,0*J>"D@*>Z<4 @D(">42"P4b<4, >"BD4<,D +7! 4 ;,0*J>"D@*>Z< F@`2@<
^:,8HD@F&b24 (;E]), " H"80, D,8@<,>*J,HFb & DJ8@&@*FH&, ="P4@>":\>@(@ JBD"&:,>4b ES! B@

"^D@>"&H48, 4 4FF:,*@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" (=!E!) B@ J<,>\T,>4` 2"F@D,>4b

8@F<4R,F8@(@ BD@FHD">FH&".

C,2J:\H"HZ BD@&,*,>>@(@ & 3KC<@*,:4D@&">4b *@:(@FD@R>@6 ^&@:`P44 @D$4H F&4*,H,:\FH&J`H

& P,:@< @ >,$@:\T@< 42<,>,>44 &ZF@HZ B,D4(,b @$X,8H@& 8DJB>,, 1 F< &F:,*FH&4, &@2<JV,>46
(F<. &,DN>`` *4"(D"<<J 2). )"&:,>4, F@:>,R>@(@ 42:JR,>4b &Z2Z&",H 2>"R4H,:\>@, 42<,>,>4,

&ZF@HZ B,D4(,b :4T\ J R"FH4P *4"<,HD@< <,>,, <4::4<,HD", @*>"8@ @$D"2@&">4, H"84N R"FH4P
&@2<@0>@ :4T\ & D,2J:\H"H, FH@:8>@&,>4b >" F"<@6 @D$4H, 2"N@D@>,>4b. ?*>"8@ & ^H@< F:JR", BD4
&ZF&@$@0*,>44 84>,H4R,F8@6 ^>,D(44 LD"(<,>HZ D"2:,HbHFb B@ <>@0,FH&J D"2:4R>ZN @D$4H,
8@H@DZ,, @F@$,>>@ & H@< RH@ 8"F",HFb @R,>\ <":ZN R"FH4P, <@(JH 4<,H\ @R,>\ $@:\T@6

^8FP,>HD4F4H,H (F<. >40>`` *4"(D"<<J 2). % :`$@< F:JR",, B@F8@:\8J >,H >48"8@(@ 4>H,D&":",
FB@F@$>@(@ 2"V4H4H\ @$:"FH\ 'E? @H &@2*,6FH&4b H"84N <":ZN LD"(<,>H@&, ^HJ BD@$:,<J >,:\2b
D,T4H\ @BD,*,:,>4,< &ZF@HZ @D$4HZ 2"N@D@>,>4b.

M@Hb @D$4H" 2"N@D@>,>4b F"<" B@ F,$,, &4*4<@, b&:b,HFb @H>@F4H,:\>@ JFH@6R4&@6, F:,*J,H
JR4HZ&"H\ >, H@:\8@ &@2<JV,>4b @D$4HZ. =,@$N@*4<@ 4F8:`R4H\ 2"F@D,>>@FH\ >, H@:\8@ 'E?, >@
4 LJ>8P4@>":\>@(@ BD@FHD">FH&" >"* >,6 *:b P,:4 F@&,DT,>4b <">,&D@& F<,V,>4b >" ^H"B, &Z&@*"

FBJH>48" & 2"*">>@, B@:@0,>4,. 7D@<, H@(@, 8"8 4 & @H>@T,>44 &F,N H,N>4R,F84N "FB,8H@&, &
@H>@T,>44 <4>4<":\>@(@ *@BJFH4<@(@ 4>H,D&":" F:,*J,H BD,*JF<@HD,H\ D"2J<>Z6 2"B"F >"*,0>@FH4,
JR4HZ&"`V,6 @F>@&>Z, HD,$@&">4b.

% ^H@6 F&b24 BD,*:"(",<Z6 HD,NF@H84:@<,HD@&Z6 4>H,D&":, B@ 8D"6>,6 <,D, *:b

>,B@&D,0*,>>ZN FBJH>48@&, B@-&4*4<@<J, B@2&@:b,H *@FH4R\ 8@<BD@<4FF" <,0*J HD,$@&">4b<4 8
@$,FB,R,>4` $,2@B"F>@FH4 4 ^8@>@<4R>@FH4.

3. 7DJB>Z,7DJB>Z, (DJBB4D@&84(DJBB4D@&84 FBJH>48@&FBJH>48@& 44 4N4N &:4b>4,&:4b>4, >">" @B"F>@FH\@B"F>@FH\

FH@:8>@&,>46FH@:8>@&,>46

% F&b24 F &Z&@*@< 8DJB>ZN (DJBB4D@&@8 8@<<,DR,F84N FBJH>48@& >" =?? @$FJ0*":@F\ &:4b>4,

FH@:\ 2>"R4H,:\>@(@ 8@:4R,FH&" FBJH>48@& >" 8@F<4R,F8@, BD@FHD">FH&@ 4 ,(@ 2"F@D,>>@FH\.
?F>@&>@, &>4<">4, $Z:@ J*,:,>@ &>JHD,>>,6 @B"F>@FH4 FH@:8>@&,>46 & F:JR", D"2DJT,>4b & D"<8"N

(DJBB4D@&84, F @*>@6 FH@D@>Z, 4 &:4b>4` (DJBB4D@&@8 >" @$VJ` *4>"<48J 2"F@D,>>@FH4, F *DJ(@6
FH@D@>Z.

C,2J:\H"HZ BD@&,*,>>ZN & 3KC 4FF:,*@&">46 J8"2Z&"`H >" H@, RH@ B,D&J` 42 *&JN BD@$:,<,
&4*4<@, <@0>@ >, BD4>4<"H\ & D"FR,H. ),6FH&4H,:\>@, FBJH>484 (DJBB4D@&84 LJ>8P4@>4DJ`H &
@*>@< *4"B"2@>, &ZF@H, BD4R,< R"FH@ &@ <>@(4N B:@F8@FHbN @8@:@B@:bD>@6 @D$4HZ, 8@H@DZ,
L"24D@&">Z B@ BDb<@<J &@FN@0*,>4` 4 B,D,F,8"`HFb B@* &ZF@84< F8:@>,>4,<. G,< >, <,>,,

&,D@bH>@FH\ FH@:8>@&,>4b FBJH>48@& (DJBB4D@&84 <,0*J F@$@6, B@-&4*4<@<J, 8D"6>, >,&,:48",
B@F8@:\8J & B,D4@* LJ>8P4@>4D@&">4b FBJH>48@& 4 4N *":\>,6T,(@ TH"H>@(@ FN@*" F @D$4HZ
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@$,FB,R4&",HFb "8H4&>@, JBD"&:,>4, 4<4 F B@<@V\` >"2,<>ZN FH">P46. )"0, & F:JR",

LD"(<,>H"P44 @*>@(@ 42 R:,>@& (DJBB4D@&84 & D,2J:\H"H, FH@:8>@&,>4b F @$X,8H@<, @H>@FbV4<Fb
8 L@>@&@6 2"F@D,>>@FH4, *@B@:>4H,:\>Z6 B@H@8, @$JF:@&:,>>Z6 ^H@6 LD"(<,>H"P4,6, & >"BD"&:,>44
@FH":\>ZN FBJH>48@& (DJBB4D@&84 $J*,H >" >,F8@:\8@ B@Db*8@& >40, 2>"R,>4b L@>@&@(@ B@H@8"3.

)4"(D"<<")4"(D"<<" 2. 32<,>,>4b32<,>,>4b @D$4H@D$4H &F:,*FH&4,&F:,*FH&4, &@2<JV,>46&@2<JV,>46 (&&,DNJ&&,DNJ) 44 42<,>,>4b42<,>,>4b @D$4H@D$4H LD"(<,>H@&LD"(<,>H@&

&F:,*FH&4,&F:,*FH&4, >428@4>H,>F4&>ZN>428@4>H,>F4&>ZN FH@:8>@&,>46FH@:8>@&,>46 >">" @D$4H,@D$4H, 2"N@D@>,>4b2"N@D@>,>4b && @$:"FH4@$:"FH4 'E?'E? (&>42J&>42J)

E@FH"&:,>4, BD@(>@2@& & @H>@T,>44 LJ>8P44 D"FBD@FHD">,>4b *:b @D$4HZ

2"N@D@>,>4b & @$:"FH4 'E?

A,D4@* ((@*Z)

)4"(D"<<" >428@4>H,>F4&>@(@ D"2DJT,>4b >" @D$4H, 2"N@D@>,>4b

*4"(D"<<" ('"$$"D*")
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%H@D"b BD@$:,<", F&b2">>"b F &:4b>4,< FBJH>48@&ZN (DJBB4D@&@8 >" @$VJ` *4>"<48J

2"F@D,>>@FH4, b&:b,HFb (@D"2*@ $@:,, F,D\,2>@6. A:">4DJ,<@, &Z&,*,>4, & 8@F<@F (DJBB4D@&@8 &
F@FH"&, >,F8@:\84N F@H,> FBJH>48@& $J*,H FB@F@$FH&@&"H\ 4N 2>"R4H,:\>@<J F8@B:,>4` >"

@8@:@2,<>ZN @D$4H"N & F@@H&,HFH&J`V,< *4"B"2@>, &ZF@H. 7D@<, H@(@, $@:\T4>FH&@ ^H4N

(DJBB4D@&@8 $J*,H LJ>8P4@>4D@&"H\ & @$:"FH4 &ZF@H 700-1 4008<, 8@H@D"b J0, F,6R"F

N"D"8H,D42J,HFb >"4$@:\T,6 B:@H>@FH\` @$X,8H@&. A@^H@<J @B"F>@FH\ FH@:8>@&,>4b BD4 B@:>@<
D"2DJT,>44 <4T,>4 &@2D"FH",H *@ @H>@F4H,:\>@ &ZF@8@(@ JD@&>b.

?*4> 42 BJH,6 J<,>\T4H\ R4F:@ F:JR",& L"8H4R,F84N FH@:8>@&,>46 & *@&@:\>@ @B"F>@6 FD,*,

F@FH@4H & H@<, RH@$Z & P,:@< J<,>\T4H\ BD@42&,*,>4, B:@V"*4 >" &D,<b. % F:JR", 2"BJF8" >@&ZN
FBJH>48@&, >"BD4<,D & F&b24 F B:">4DJ,<Z< F@2*">4,< (DJBB4D@&@8 >" =??, B:@V"*\ &@2D"FH",H,
B@^H@<J ,*4>FH&,>>Z< 8@DD,8H4DJ,<Z< B"D"<,HD@< @FH",HFb &D,<b BD,$Z&">4b >" @D$4H,.
#@:\T4>FH&@ 8@<B">46, B:">4DJ`V4N &Z&,*,>4, & 8@F<@F H"84N (DJBB4D@&@8, *@(@&@D4:4F\
&8:`R4H\ & F&@` 8@>P,BP4` F4FH,< BD@P,*JDJ FN@*" FBJH>48@& B@ 4FH,R,>44 FD@8" F:J0$Z. ?*>"8@
*"0, ,F:4 BD,*B@:@04H\, RH@ 8"0*Z6 2"BJV,>>Z6 FBJH>48 B@ @8@>R">44 ,(@ FD@8" F:J0$Z <@0,H
$ZH\ J*":,> F @D$4HZ, &F, D"&>@ @B"F>@FH\ FH@:8>@&,>4b 2>"R4H,:\>@ &@2D"FH",H &F:,*FH&4,
>,J8:@>>@(@ *@$"&:,>4b 8 L@>@&@6 2"F@D,>>@FH4 <>@0,FH&" LJ>8P4@>4DJ`V4N FBJH>48@&.
C,2J:\H"HZ <@*,:4D@&">4b F B@<@V\` BD@(D"<<>ZN FD,*FH& *@:(@FD@R>@(@ BD@(>@24D@&">4b

B@*H&,D0*"`H ^H4 *">>Z, 4 J8"2Z&"`H >" H@, RH@ F JR,H@< FBJH>48@&ZN (DJBB4D@&@8 B:@H>@FH\
B@H@8@& <":ZN @$X,8H@& $J*,H &@2D"FH"H\ $ZFHD,,.

4. =@&Z,=@&Z, @F@$,>>@FH4@F@$,>>@FH4 <@*,:4<@*,:4 8@F<4R,F8@(@8@F<4R,F8@(@ <JF@D"<JF@D" MASTER 1997

="4$@:,, b&>Z< @H:4R4,< &ZBJV,>>@6 &,DF44 @H BD,*Z*JV,6 &,DF44 b&:b,HFb 4FB@:\2@&">4,

@*>@6 42 >"4$@:,, F@&,DT,>>ZN 42 4<,`V4NFb & BD@(D"<<>@< @$,FB,R,>44 MASTER <,H,@D>ZN
<@*,:,6 >" @F>@&, H,@D44 )4&"6>" 4 SH"J$"N". % >"FH@bV,, &D,<b & 8DJ( BD48:"*>ZN 2"*"R,
8@H@DZ, B@2&@:b,H D,T"H\ <@*,:\ MASTER, &N@*4H >, H@:\8@ @P,>8" B@H@8@& H,N>@(,>>@(@ <JF@D"
D"2<,D@< *@ 0,1<< & @H>@T,>44 :`$@(@ &Z$D">>@(@ FBJH>48", >@ 4 @BD,*,:,>4, ,FH,FH&,>>@(@
L@>@&@(@ B@H@8" <,H,@D>ZN H,:4.

IR4HZ&"b & P,:@< <,>\TJ` <"FFJ ,FH,FH&,>>ZN <,H,@D>ZN H,:, &>JHD,>>46 B@D@( <"FFZ *:b
^H@(@ 4FH@R>48" $Z: F>40,> *@ 10-13 8( (d=4.243.10-6 <). 32 BbH4 @BD,*,:,>>ZN SH"J$"N@< 8:"FF@&
<,H,@D>ZN H,: & <@*,:\ MASTER $Z:4 &8:`R,>Z :4T\ @F>@&>Z, 4 "FH,D@4*":\>Z, 4FH@R>484 4
4FH@R>484 !, B@F8@:\8J &:4b>4, 4FH@R>48@& 8:"FF@& % 4 E & *4"B"2@>, <"FF F&ZT, 10-13 8( b&:b,HFb

>4RH@0>@ <":Z<.

7D@<, H@(@, *">>Z, @ 8@>HD@:\>ZN @$X,8H"N & <@*,:4 8@F<4R,F8@(@ <JF@D" MASTER $Z:4
@$>@&:,>Z B@ F@FH@b>4` >" 31 <"DH" 1996(@*".

5. CJ8@&@*FH&@CJ8@&@*FH&@ +7!+7! B@B@ BD,*JBD,0*,>4`BD,*JBD,0*,>4` @$D"2@&">4b@$D"2@&">4b 8@F<4R,F8@(@8@F<4R,F8@(@ <JF@D"<JF@D"

A:">4DJ,HFb, RH@ & CJ8@&@*FH&, $J*,H F@*,D0"H\Fb H,N>4R,F8"b 4>L@D<"P4b B@ BD@$:,<,
2"F@D,>>@FH4 8@F<4R,F8@(@ BD@FHD">FH&" 4 $J*JH 42:@0,>Z DJ8@&@*bV4, BD4>P4BZ BD,*JBD,0*,>4b

@$D"2@&">4b 8@F<4R,F8@(@ <JF@D" BD4 BD@,8H4D@&">44 4 B:">4D@&">44 B@:,H@& 8@F<4R,F84N

8@D"$:,6 & $J*JV,<. AD,*B@:"(",HFb, RH@ ^H@ CJ8@&@*FH&@ <@0>@ $J*,H 4FB@:\2@&"H\ & ^H4N P,:bN
& D"<8"N +7! 4 ,&D@B,6F8@6 BD@<ZT:,>>@FH4, " H"80, BD4 B:">4D@&">44 8@F<4R,F84N

4FF:,*@&">465.
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)4"(D"<<")4"(D"<<" 3. ?F>@&>Z,?F>@&>Z, (:"&Z(:"&Z CJ8@&@*FH&"CJ8@&@*FH&"

A:"> CJ8@&@*FH&" B@ BD,*JBD,0*,>4` @$D"2@&">4b

8@F<4R,F8@(@ <JF@D" (B,D,F<@HD,>>Z6 &"D4">H
@H 18 F,>Hb$Db 1997(@*")

1. ?BD,*,:,>4, H,D<4>@&, F@8D"V,>4b
2. ?BD,*,:,>4, FL,DZ BD4<,>,>4b DJ8@&@*bV4N BD4>P4B@& +7!

& @H>@T,>44 BD,*JBD,0*,>4b @$D"2@&">4b 8@F<4R,F8@(@ <JF@D"

3. E@&D,<,>>"b 4>L@D<"P4b @ 8@F<4R,F8@< <JF@D, 4 <,H,@D>ZN

H,:"N

4. ?P,>8" @B"F>@FH4 F@J*"D,>46 4 FH@:8>@&,>46 F 8@F<4R,F84<

<JF@D@<

5. AD@$:,<" 2"F@D,>>@FH4 8@F<4R,F8@(@ BD@FHD">FH&" & $J*JV,<

6. ;,DZ B@ BD,*JBD,0*,>4` @$D"2@&">4b 8@F<4R,F8@(@ <JF@D"

7. A"FF4&"P4b 8@F<4R,F84N "BB"D"H@& 4 D"8,H->@F4H,:,6 B@
@8@>R">44 FD@8" F:J0$Z

8. EN@* F @D$4HZ 4 &@2&D"V,>4, & "H<@FL,DJ 8@F<4R,F84N

"BB"D"H@& 4 &,DN>4N FHJB,>,6

9. AD,*@H&D"V,>4, FH@:8>@&,>46 >" @D$4H, (*:b =??)
10. G,N>@:@(4b ^8D">>@6 2"V4HZ 8@F<4R,F84N "BB"D"H@&

11. 1"8:`R,>4,

A@ F&@,<J N"D"8H,DJ CJ8@&@*FH&@ >, b&:b,HFb >@D<"H4&>Z< *@8J<,>H@<. ?*>"8@, ,F:4 & +&D@B,
$J*,H D,T,>@ &&,FH4 F@@H&,HFH&J`V4, >@D<Z & *DJ(4N *@8J<,>H"N, & >4N <@0,H $ZH\ *">" FFZ:8"
>" F@@H&,HFH&J`V4, BJ>8HZ CJ8@&@*FH&". G"8@(@ D@*" B@*N@* J0, 4FB@:\2J,HFb BD4 D"2D"$@H8,

*@8J<,>H" @ ,&D@B,6F8@< F@HDJ*>4R,FH&, & @$:"FH4 8@F<4R,F8@6 FH">*"DH42"P44 (ECSS),B,D&Z,
BJ>8HZ 8@H@D@(@ B@F&bV,>Z BD@$:,<, 2"F@D,>>@FH4 8@F<4R,F8@(@ BD@FHD">FH&" 4 & 8@H@DZ6 B@2*>,,

<@(JH $ZH\ &8:`R,>Z FFZ:84 >" CJ8@&@*FH&@.

AD4 42*">44 ^H@(@ CJ8@&@*FH&" 4FB@:\2@&":4F\ @F>@&>Z, BD@(D"<<>Z, FD,*FH&",B@2&@:b`V4,
8@>HD@:4D@&"H\ H,8FH, " H"80, (D"L4R,F846 <"H,D4":, &8:`R"b *4"(D"<<Z, ^F842Z 4 H"$:4PZ. %
P,:bN JR,H" 42<,>,>46, 8"F"`V4NFb H,N>@:@(44 4 FD,*Z, CJ8@&@*FH&@ <@0,H :,(8@ @$>@&:bH\Fb BJH,<
&>,F,>4b 42<,>,>46 & B"D"<,HDZ @F>@&>ZN BD@(D"<<>ZN FD,*FH&, 8@H@DZ,, 4FB@:\2Jb >"$@D

<"T4>>ZN 8@*@&, H"84N,8"8MASTER4CHAINEE,& D,04<, "&H@<"H4R,F8@(@ D,*"8H4D@&">4b (@H@&bH
(4:4 @$>@&:b`H) (D"L484 4 *4"(D"<<Z & CJ8@&@*FH&,. ):b @$>@&:,>4b ^82,<B:bD@& CJ8@&@*FH&" &F,<
B@:\2@&"H,:b< B:">4DJ,HFb BD,*@FH"&4H\ ,(@ 42*">4, & &4*, :4FH8@& F <,N">4R,F84< F&@$@*>Z<

8D,B:,>4,<.

%%. C"*4@:@8"P4@>>@,C"*4@:@8"P4@>>@, >"$:`*,>4,>"$:`*,>4, 44 ">":42">":42 FD,*ZFD,*Z 8@F<4R,F8@(@8@F<4R,F8@(@ <JF@D"<JF@D"

44 <,H,@D>ZN<,H,@D>ZN H,:H,:

C9E F:,0,>4b 4 B@:JR,>4b 42@$D"0,>46 (TIRA) K'!=-=33 L42484 &ZF@84N R"FH@H (K%Q)
4FB@:\2J,HFb (:"&>Z< @$D"2@< *:b 42JR,>4b <,H@*@& 4 FB@F@$@& 8:"FF4L48"P44 4 4*,>H4L48"P44

8@F<4R,F84N "BB"D"H@& 4 F"<@:,H@&. 7D@<, H@(@, TIRA & >,8@H@D@6 FH,B,>4 4FB@:\2J,HFb *:b

B@:JR,>4b D"*4@:@8"P4@>>ZN *">>ZN @ LD"(<,>H"N 8@F<4R,F8@(@ <JF@D" 4 <,H,@D>ZN H,:"N6, 7, 8. E
^H@6 P,:\` $Z:4 D"2D"$@H">Z HD4 @F>@&>Z, D,04<" LJ>8P4@>4D@&">4b: D,04< F:,0,>4b *:b

42<,D,>4b @H*,:\>ZN @$X,8H@&, >"N@*bV4NFb >" >428@6 @8@:@2,<>@6 @D$4H,, (,@FH"P4@>"D>@6 @D$4H,
4 (,@FH"P4@>"D>@6 B,D,N@*>@6 @D$4H,; &@-&H@DZN, D,04< D"$@HZ F L48F"P4,6 :JR" *:b F$@D" *">>ZN
@$ "@F8@:@R>@6" @$FH">@&8, & @BD,*,:,>>ZN D"6@>"N 8@F<4R,F8@(@ BD@FHD">FH&" 4, &-HD,H\4N, D,04<
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D"$@HZ F L48F"P4,6 :JR" F 8@<B,>F"P4,6 &D"V,>4b 1,<:4 *:b B@:JR,>4b 4>L@D<"P44 @ <,H,@D>ZN

H,:"N & B,D4@*Z, 8@(*" 8 1,<:, BD4$:40"`HFb 8DJB>Z, <,H,@D>Z, B@H@84.

E4FH,<" TIRA F@FH@4H 42 J28@B@:@F>@6 C9E F:,0,>4b 4 C9E *:b B@:JR,>4b 42@$D"0,>46 F

&ZF@8@6 D"2D,T"`V,6 FB@F@$>@FH\`. ?$, C9E 4FB@:\2J`H B"D"$@:4R,F8J` ">H,>>J *4"<,HD@< 34 <.
#Z:4 D"2D"$@H">Z <,H@*Z 4 ":(@D4H<Z *:b ">":42" N"D"8H,D4FH48 F4(>":@& J28@B@:@F>@6 C9E, *:b
@$D"$@H84 F B@<@V\` ]%; D"*4@:@8"P4@>>ZN 42@$D"0,>46, B@:JR,>>ZN >" @F>@&, *">>ZN C9E F
&ZF@8@6 D"2D,T"`V,6 FB@F@$>@FH\`, 4 *:b @BD,*,:,>4b L424R,F84N N"D"8H,D4FH48 8@F<4R,F84N
@$X,8H@&, >"BD4<,D, D"2<,D", L@D<Z, ("$"D4H@&, HD",8H@D44, <"FFZ, @D$4HZ 4 FD@8" FJV,FH&@&">4b
>" @D$4H,. ]H4 <,H@*Z 4 FB@F@$Z B@FH@b>>@ *@D"$"HZ&"`HFb 4 F@&,DT,>FH&J`HFb, F H,< RH@$Z 4N
<@0>@ $Z:@ BD4<,>bH\ & @H>@T,>44 LD"(<,>H@& 8@F<4R,F8@(@ <JF@D" FD,*>4N D"2<,D@& (1-50 F<)
4 <,H,@D>ZN H,:.

% 1997(@*J <,D@BD4bH4b K'!=-K%Q B@ BD@$:,<, 2"F@D,>>@FH4 8@F<4R,F8@(@ BD@FHD">FH&" 4
<,H,@D>ZN H,: BD@&@*4:4F\ (:"&>Z< @$D"2@< B@ 8@>HD"8H"< & D"<8"N HD,N 4FF:,*@&">46 +7!/+E?7:

") B,DFB,8H4&>Z, D"*4@:@8"P4@>>Z, <,H@*Z >"$:`*,>4b 8@F<4R,F8@(@ <JF@D" (L,&D":\
1995(@*" - F,>Hb$D\ 1998(@*");

b) F@&<,FH>@, F:,0,>4, 2" LD"(<,>H"<4 8@F<4R,F8@(@ <JF@D" ("BD,:\ 1997(@*" -
4`:\ 1998(@*");

F) D"2D"$@H8" ":(@D4H<@& *:b D"*4@:@8"P4@>>@(@ @$>"DJ0,>4b LD"(<,>H@& 8@F<4R,F8@(@

<JF@D" FD,*>4N D"2<,D@& ("BD,:\ 1997(@*" - 4`:\ 1999(@*").

]H4 <,D@BD4bH4b BD,F:,*@&":4 F:,*J`V4, @F>@&>Z, P,:4:

") 42JR,>4, JF@&,DT,>FH&@&">>ZN <,H@*@& >"$:`*,>4b 2" 8@F<4R,F84< <JF@D@< 4 F$@D"

*">>ZN;

b) D"2D"$@H8" 4 @F&@,>4, ^LL,8H4&>ZN &ZF@8@"&H@<"H424D@&">>ZN <,H@*@& 4 ":(@D4H<@&

*:b @$D"$@H84 *">>ZN, @$>"DJ0,>4b 4 ">":42" LD"(<,>H@& 8@F<4R,F8@(@ <JF@D" 4 <,H,@D>ZN H,:;

F) B@<@V\ & JFH">@&:,>44 R,H8@ @BD,*,:,>>@6 @F@$@6 F&b24 <,0*J D,2J:\H"H"<4 42<,D,>46

4 BD@(>@2"<4 >" @F>@&, <@*,:4D@&">4b.

1. C"*4@:@8"P4@>>Z,C"*4@:@8"P4@>>Z, >"$:`*,>4b>"$:`*,>4b 44 ">":42">":42 *">>ZN*">>ZN

QH@ 8"F",HFb @P,>84 RJ&FH&4H,:\>@FH4 C9E TIRA & L-*4"B"2@>,, H@ & >"FH@bV,, &D,<b @>"
B@2&@:b,H @$>"DJ04&"H\ FL,D4R,F84, @$X,8HZ *4"<,HD@< 2 F< >" J*":,>44 1 0008< $:"(@*"Db

4FB@:\2@&">4` @BH4<":\>ZN FHD"H,(46 @$>"DJ0,>4b 4 JR,HJ &F,N <@*4L48"P46 4

JF@&,DT,>FH&@&">46 H,N>4R,F84N FD,*FH& 4 @$D"$@H84 F4(>":@&, 8@H@DZ, BD,*:"("`HFb 4 D,":42J`HFb
& D"<8"N *@(@&@D@& F +7! @ BD@&,*,>44 >"JR>ZN 4FF:,*@&">46. % 1996(@*J J*":@F\ *@$4H\Fb
2>"R4H,:\>@(@ J:JRT,>4b N"D"8H,D4FH48 @$>"DJ0,>4b BD4 BD@&,*,>44 ^8FB,D4<,>H" F $4FH"H4R,F84<

D"*4@:@8"H@D@<, & D"<8"N 8@H@D@(@ & 8"R,FH&, &H@D4R>@(@ &ZF@8@RJ&FH&4H,:\>@(@ BD4,<>48"
4FB@:\2@&":Fb 8DJB>,6T46 & <4D, JBD"&:b,<Z6 D"*4@H,:,F8@B (*4"<,HD "B,DHJDZ 100<) & #"*-
;`>FH,D"6L,:,-]LL,:\F$,D(,, ^8FB:J"H4DJ,<Z6 3>FH4HJH@< D"*4@"FHD@>@<44 4<. ;"8F" A:">8"9.

% D,2J:\H"H, JFB,T>@(@ BD@&,*,>4b ^8FB,D4<,>H" COBEAM-1/96 25-26>@b$Db 1996(@*" &
D"<8"N 24-R"F@&ZN >,BD,DZ&>ZN >"$:`*,>46 $Z:4 F@$D">Z B,D&4R>Z, D"*4@:@8"P4@>>Z, *">>Z,
& @$X,<, BD4$:424H,:\>@ 150'#"6H. #Z:@ @BD,*,:,>@, RH@ B@D@( RJ&FH&4H,:\>@FH4 H,:,F8@B"
F@FH"&:b,H 9 << >" J*":,>44 1 0008<. !>":42 *">>ZN ^8FB,D4<,>H" COBEAM $Z: 2"&,DT,> &

F,>Hb$D, 1997(@*"10. +(@ D,2J:\H"HZ B@ $@:\T4>FH&J B@24P46 & *@FH"H@R>@6 <,D, F@(:"FJ`HFb F
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D,2J:\H"H"<4, B@:JR,>>Z<4 F B@<@V\` *DJ(@6 "BB"D"HJDZ (>"BD4<,D, C9E "M,6FH,8"), 4 F

BD@(>@2"<4 >" @F>@&, <@*,:4D@&">4b. ?F@$Z6 4>H,D,F $Z: BD@b&:,> 8 H,< B@*(DJBB"< 8@F<4R,F8@(@
<JF@D", 8@H@DZ, & >"FH@bV,, &D,<b *@:0>Z< @$D"2@< >, JR4HZ&"`HFb BD4 <@*,:4D@&">44 FD,*Z, "
4<,>>@ 8"B,:\8"< NaK (BD,*B@:@04H,:\>@ @$D"2@&">>Z< &F:,*FH&4, &ZH,8">4b @N:"*4H,:b 42

b*,D>ZN D,"8H@D@& FBJH>48@& RORSAT) 4 LD"(<,>H"<, @$D"2@&"&T4<Fb &F:,*FH&4,

D"2DJT,>4b PEGASUS/HAPS& 4`>, 1996(@*".

7DJB>Z6 <,H,@D>Z6 B@H@8 9,@>4*Z & >@b$D, 1999(@*", & F&b24 F 8@H@DZ< =!E!

BD,*F8"2Z&",H J&,:4R,>4, L@>@&@(@ B@H@8" & 10 000-30 000D"2, <@0,H F@2*"H\ @B"F>@FH\ *:b
LJ>8P4@>4DJ`V4N FBJH>48@&. =" @F>@&, @BZH", BD4@$D,H,>>@(@ & N@*, >"$:`*,>46 9,@>4*@& &
1996(@*J, & B,D4@* ,0,(@*>@(@ <"8F4<J<", 8@H@DZ6, F@(:"F>@ BD@(>@2"<, *@:0,> $Z: BD46H4F\ >"
17 >@b$Db 1997(@*", $Z:4 BD@&,*,>Z R,HZD,N*>,&>Z, D"*4@:@8"P4@>>Z, >"$:`*,>4b. A@:JR,>>Z,
*">>Z, $J*JH 4FB@:\2@&">Z *:b $@:,, F@&,DT,>>@6 B@*(@H@&84 ^8FB,D4<,>H@& 4 *:b @8"2">4b

B@<@V4 & D"2D"$@H8, ":(@D4H<@& @P,>84 BD4$:40"`V4NFb B@H@8@& <,H,@D>ZN H,:.

2. E@B@FH"&:,>4,E@B@FH"&:,>4, D"*4@:@8"P4@>>ZND"*4@:@8"P4@>>ZN 42<,D,>4642<,D,>46 FF BD@(>@2"<4BD@(>@2"<4

>">" @F>@&,@F>@&, <@*,:4D@&">4b<@*,:4D@&">4b

):b H@(@ RH@$Z *">>Z, 42<,D,>46 2"F@D,>>@FH4 <@0>@ $Z:@ 4FB@:\2@&"H\ *:b @P,>84

<@*,:4 ;!SG+R +7!, $Z:@ B@:@0,>@ >"R":@ @$FJ0*,>4` &@BD@F" @$ @BD,*,:,>44 4 BD4<,>,>44
@F@$@(@ FD,*FH&" F@(:"F@&">4b <,0*J <@*,:b<4 4 42<,D,>4b<4. % N@*, F@&<,FH>@6 D"$@R,6 &FHD,R4
+7!/+E?7, #D"J>T&,6(F8@(@ H,N>4R,F8@(@ J>4&,DF4H,H", Eta max space GmbH4 K'!= $Z: F*,:">
&Z&@*, RH@ *:b D,T,>4b ^H@6 BD@$:,<Z >,@$N@*4<@,>" @F>@&, F@HDJ*>4R,FH&" F ^8FB,DH"<4 & @$:"FH4
<@*,:4D@&">4b 4 42<,D4H,:\>@6 "BB"D"HJDZ, *@:0>Z< @$D"2@< D"FT4D4H\ <@*,:\ ;!SG+R.

3. C"*4@:@8"P4@>>@,C"*4@:@8"P4@>>@, >"$:`*,>4,>"$:`*,>4, 44 ">":42">":42 >,4FBD"&>ZN>,4FBD"&>ZN FBJH>48@&FBJH>48@&

AD4 >,BD,*&4*,>>ZN @$FH@bH,:\FH&"N, >"BD4<,D BD4 FH@:8>@&,>44 LJ>8P4@>4DJ`V4N

FBJH>48@& F 8@F<4R,F84< <JF@D@< 4:4 BD4 &@2>48>@&,>44 *DJ(4N >,4FBD"&>@FH,6, *">>Z, C9E GIR!
4FB@:\2@&":4F\ *:b ">":42" BD@$:,<Z. % D"<8"N *@(@&@D>ZN 4FF:,*@&">46 BD@&@*4:4F\ >"$:`*,>4b
& L- 4 Ku-*4"B"2@>"N F B@<@V\` C9E *:b B@:JR,>4b 42@$D"0,>46, " D,2J:\H"HZ ">":42"

4FB@:\2@&":4F\ BD4 42JR,>44 BD4R4> 4 FH,B,>4 B@&D,0*,>46. % 1997(@*J @FJV,FH&:b:4F\
<,D@BD4bH4b B@ >"$:`*,>4` 4 ">":42J *">>ZN 8@F<4R,F84N "BB"D"H@& E+RIS+ (B@&D,0*,>4b &
D,2J:\H"H, FH@:8>@&,>4b F LD"(<,>H"<4 &,DN>,6 FHJB,>4 C= "!D4">"), !D+?S (&F:,*FH&4,
<,N">4R,F8@(@ >"BDb0,>4b D"2DJT,>" F@:>,R>"b B">,:\), SC?G-3 (B@H,Db ^>,D(44 &F:,*FH&4,

>,8@>HD@:4DJ,<@(@ &D"V,>4b).

4. AD@(>@2ZAD@(>@2Z && @H>@T,>44@H>@T,>44 &@2&D"V,>4b&@2&D"V,>4b && "H<@FL,DJ"H<@FL,DJ 8@F<4R,F84N8@F<4R,F84N

@$X,8H@&@$X,8H@& B@&ZT,>>@(@B@&ZT,>>@(@ D4F8"D4F8"

O,:\ ^H@(@ BD@,8H" F@FH@4H & H@<, RH@$Z BD4 &@2&D"V,>44 & "H<@FL,DJ 8@F<4R,F84N @$X,8H@&
B@&ZT,>>@(@ D4F8" @$,FB,R4H\ K,*,D":\>@, <4>4FH,DFH&@ &>JHD,>>4N *,: >"*,0>Z<4 BD@(>@2"<4

& @H>@T,>44 @8@> &N@0*,>4b @$X,8H@& & "H<@FL,DJ (&D,<,>>"b 4 >"2,<>"b BD@,8P4b HD",8H@D46),
@P,>8"<4 BD@FHD">FH&,>>@(@ B@:@0,>4b @$X,8H@& 4 @P,>8"<4 D4F8". % D"<8"N F@(:"T,>46 @

F@HDJ*>4R,FH&, K'!=-K%Q BD,*@FH"&:b,H +7!/+E?7 *">>Z, @ 8@F<4R,F84N @$X,8H"N B@&ZT,>>@(@
D4F8", B@:JR",<Z, F B@<@V\` C9E F:,0,>4b, & P,:bN B@*H&,D0*,>4b ,&D@B,6F84N BD@(>@2@&
@H>@F4H,:\>@ &@2&D"V,>4b @$X,8H@& & "H<@FL,DJ. % P,:bN BD@&,D84 FJV,FH&J`V4N BD@P,*JD 4

":(@D4H<@& F B@<@V\` GIR! & F,>Hb$D, 1997(@*" $Z:@ BD@&,*,>@ >"$:`*,>4, 2" &@2&D"V,>4,< &
"H<@FL,DJ "<,D48">F8@(@ FBJH>48" L+WIS.

EE. )DJ(4,)DJ(4, >"JR>@>"JR>@-4FF:,*@&"H,:\F84,4FF:,*@&"H,:\F84, BD@,8HZBD@,8HZ
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AD@*@:0":"F\ D"$@H" & @$:"FH4 @$,FB,R,>4b 2"V4HZ @H <,H,@D>ZN H,: 4 8@F<4R,F8@(@ <JF@D".
AD@*@:0"`HFb >"R"HZ, & BD,*Z*JV4, (@*Z 4FF:,*@&">4b & 3>FH4HJH, 4<. ]D>FH" ;"N" (];3). A@
8@>HD"8HJ F +7! ];3 4FF:,*J,H B@F:,*FH&4b FH@:8>@&,>46 >" (4B,D2&J8@&ZN F8@D@FHbN *:b

(,D<,H424D@&">>ZN "BB"D"H@&, @F@$,>>@ & P,:bN 4FB@:\2@&">4b *">>ZN BD4<,>4H,:\>@ 8 FBJH>48"<.
];3 BD@&@*4H H"80, *DJ(4, FJ$B@*Db*>Z, 4FF:,*@&">4b & D"<8"N BD@(D"<< +7!: *:b BD@,8H"
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