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

%&,*,>4,%&,*,>4,

1. E@&D,<,>>"b >"J8" *@FH4(:" H"8@(@ JD@&>b, RH@ H,B,D\ JR,>Z, BZH"`HFb BD@F:,*4H\

4FH@D4` $@:,2>4 4 &Z:,R4H\ ,, >" @F>@&, 4FF:,*@&">4b (,>@& R,:@&,8", 04&@H>ZN 4

D"FH,>46. % H,R,>4, @BD,*,:,>>@(@ &D,<,>4 H"8"b BD"8H48" @FJV,FH&:b:"F\ F 4FB@:\2@&">4,<

(,>@& D"FH,>46 4 04&@H>ZN, 4 :4T\ >,*"&>@ & 4FF:,*@&">4bN FH":4 BD4<,>bH\Fb (,>Z

R,:@&,8". A@^H@<J *4F8JFF4b @$ ^H4R,F84N 4 `D4*4R,F84N &@BD@F"N, &@2>48"`V4N & F&b24 F

4FB@:\2@&">4,< (,>@& R,:@&,8" & 4FF:,*@&">4bN, H"80, >"R":"F\ @H>@F4H,:\>@ >,*"&>@.
C"2&4H4, >"JR>ZN 4FF:,*@&">46 @$ZR>@ F@BD@&@0*",HFb B@FH,B,>>Z< B,D,N@*@< @H

(@FJ*"DFH&,>>@(@ 8 R"FH>@<J L4>">F4D@&">4` >"JR>@6 *,bH,:\>@FH4 4 >,42$,0>Z< B@b&:,>4,<

FHD,<:,>4b 8 B@:JR,>4` BD4$Z:4 & ^H@6 @$:"FH4. 7"8 F:,*FH&4,, <>@(4, 8DJB>Z,

4FF:,*@&"H,:\F84, BD@,8HZ, & H@< R4F:, & @$:"FH4 42JR,>4b (,>@<" R,:@&,8", @FJV,FH&:b`HFb

$@:\T4<4 L"D<"P,&H4R,F84<4 8@<B">4b<4, " >, J>4&,DF4H,H"<4 4:4 (@FJ*"DFH&,>>Z<4

>"JR>@- 4FF:,*@&"H,:\F84<4 4>FH4HJH"<4.

GE.98-12811 (R)
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2. ]H4 $ZFHDZ, 42<,>,>4b F@2*":4 J >,8@H@DZN @VJV,>4,, RH@ :4P", 2">4<"`V4,Fb

H"8@6 *,bH,:\>@FH\` 4 42&:,8"`V4, 42 >,, &Z(@*J, >,*@FH"H"H@R>@ F,D\,2>@ @H>@FbHFb 8

^H4R,F84< 4 `D4*4R,F84< B@F:,*FH&4b< 4FF:,*@&">4b (,>@<" R,:@&,8". G"84, B@F:,*FH&4b

BD4FJHFH&J`H >" 8"0*@< ^H"B, ^H@6 *,bH,:\>@FH4, &8:`R"b L"8H4R,F8J` D"2D"$@H8J

4FF:,*@&"H,:\F84N BD@,8H@& B@ 42JR,>4` <"H,D4":@& (,>@<" R,:@&,8", &2bH4, @$D"2P@&,
B@F:,*J`V,, 4FF:,*@&">4, (,>@& 4 &@2<@0>J` <">4BJ:bP4` F >4<4, " H"80, 4FB@:\2@&">4,

BD@*J8H@& 4 D,2J:\H"H@&, B@:JR,>>ZN & N@*, BD@&,*,>>@(@ 4FF:,*@&">4b.

3. 7@D,>>Z, >"D@*Z FH":84&"`HFb F 4FF:,*@&">4,< (,>@<" R,:@&,8" (:"&>Z< @$D"2@< &

8"R,FH&, @$X,8H@& 42JR,>4b & D"<8"N @B4F">>@(@ >40, BD@,8H" 42JR,>4b <>@(@@$D"24b

(,>@<" R,:@&,8". % P,>HD @$FJ0*,>4b ^H4R,F84N 4 `D4*4R,F84N "FB,8H@& H"8@(@

4FF:,*@&">4b & 8@>H,8FH, 8@D,>>ZN >"D@*@& *@:0>Z $ZH\ &@BD@FZ 4N F@(:"F4b FH"H\

@$X,8H@< 42JR,>4b & D"<8"N ^H@(@ BD@,8H", " H"80, 4N &@2<@0>Z, BD"&" >" B@:JR,>4,

L4>">F@&@6, <,*4P4>F8@6 4 ">HD@B@:@(4R,F8@6 &Z(@*Z, 8@H@DJ` <@0,H *"H\ ^H@

4FF:,*@&">4,. % >"FH@bV,6 2"B4F8, >, FH"&4HFb P,:4 @$FJ*4H\ *@FH@4>FH&" 4 >,*@FH"H84

BD@,8H" 42JR,>4b <>@(@@$D"24b (,>@<" R,:@&,8", F8@D,, & >,6 *,:",HFb B@BZH8" 2":@04H\

@F>@&J *:b @$FJ0*,>4b F:@0>ZN 4 ^<@P4@>":\>@ @8D"T,>>ZN BD@$:,<, F&b2">>ZN F

JR"FH4,< 8@D,>>ZN >"D@*@& & *">>@< BD@,8H,. % F&,H, D,2@:`P44 1997/15 A@*8@<4FF44

B@ BD,*JBD,0*,>4` *4F8D4<4>"P44 4 2"V4H, <,>\T4>FH&, 8@H@D"b BD42>",H >,@$N@*4<@FH\

F4FH,<"H4R,F8@(@ ">":42" *">>@6 BD@$:,<Z, " H"80, F JR,H@< @$@FHD,>4b B@:,<484 4

>":4R4,< b&>@(@ >,*@&,D4b F@RH,>@ P,:,F@@$D"2>Z< BD,*FH"&4H\ >,8@H@DJ` BD,*&"D4H,:\>J`

4>L@D<"P4` @H>@F4H,:\>@ 4FF:,*@&">46 & ^H@6 @$:"FH4.

E$@DE$@D @$D"2P@&@$D"2P@& (,>@<"(,>@<" R,:@&,8"R,:@&,8"

4. ',>@< BD,*FH"&:b,H F@$@6 F@&@8JB>@FH\ &F,N )=7 @D(">42<", &8:`R"b (,>Z. ',>Z

>,FJH 4>L@D<"P4` @ L@D<4D@&">44 &F,N >,@$N@*4<ZN @D(">42<J $,:8@&. #,:84

@BD,*,:b`H &>,T>46 &4* @D(">42<", ,(@ F@BD@H4&:b,<@FH\ 2"$@:,&">4b<, " H"80, <>@(4,

*DJ(4, N"D"8H,D4FH484. )=7 F@FH@4H 42 R,HZD,N ">":@(4R>ZN N4<4R,F84N F@,*4>,>46, H"8

>"2Z&",<ZN @F>@&">46, 8@H@DZ< *:b 4*,>H4L48"P44 BD4F&@,>Z 8@*Z A, T, C 4 G.
% D"<8"N @*>@(@ (,>@<" ^H4 @F>@&">4b B@&H@Db`HFb <4::4@>Z 4:4 <4::4"D*Z D"2.
C"2:4R>Z, 8@<$4>"P44 ^H4N R,HZD,N @F>@&">46 F@FH"&:b`H @F>@&J <>@(@@$D"24b 042>4.

5. A@8" >, J*"&":@F\ &Z*,:4H\ (,>Z 42 R,:@&,R,F84N H8">,6 4:4 8D@&4, 4FF:,*@&">4b

BD@&@*4:4F\ >" $,:8"N. ?*>"8@ &@2<@0>@FH\ 4FB@:\2@&">4b $,:8@& & 4FF:,*@&"H,:\F84N

P,:bN $Z:" @(D">4R,>>@6 & F4:J H@(@, RH@ @>4 >, F4:\>@ @H:4R"`HFb J D"2>ZN :`*,6.
% 80- , (@*Z <@:,8J:bD>"b (,>,H48" B@2&@:4:" 4FF:,*@&"H\ JR"FH84 )=7 R,:@&,8", 8@H@DZ,

>, F@*,D0"H 4>L@D<"P44 @ $,:8"N. ]H@ BD4&,:@ 8 @H8DZH4` <>@(4N B@:4<@DL42<@& -
H. ,. B@F:,*@&"H,:\>@FH,6 )=7, @H:4R"`V4NFb J D"2>ZN :`*,6. EJV,FH&J`H HZFbR4

B@:4<@DL42<@&, 4 H"8@, <>@(@@$D"24, B@2&@:b,H &Zb&:bH\ D">,, >, B@**"&"&T4,Fb

@BD,*,:,>4` (,>,H4R,F84, @H:4R4b & D"<8"N @*>@6 B@BJ:bP44 R,:@&,8" 4 <,0*J

D"2:4R>Z<4 B@BJ:bP4b<4.
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AD@,8HAD@,8H 42JR,>4b42JR,>4b <>@(@@$D"24b<>@(@@$D"24b (,>@<"(,>@<" R,:@&,8"R,:@&,8"

6. ?*>4< 42 8DJB>,6T4N BD@,8H@& B@ 4FF:,*@&">4` (,>@<" R,:@&,8" b&:b,HFb F@2*">4,

<,0*J>"D@*>@(@ L@>*" R,:@&,R,F84N (,>@& & D"<8"N BD@,8H" 42JR,>4b <>@(@@$D"24b (,>@<"

R,:@&,8" ( A;'Q). O,:\ ^H@(@ BD@,8H" F@FH@4H &@ &2bH44 @$D"2P@& )=7 J BD,*FH"&4H,:,6

F&ZT, BbH4F@H D"2:4R>ZN b2Z8@&ZN (DJBB >"F,:,>4b &F,(@ <4D" (Nature, vol. 381,
2 May 1996). ]H4 (DJBBZ BD,*FH@4H @H@$D"H\ BD4$:424H,:\>@ 42 5 000 B@BJ:bP46 &@

&F,< <4D, ( >"F,:,>4, +&D@BZ D"FF<"HD4&",HFb @H*,:\>@), 8@H@DZ, 8@::,8H4& ">HD@B@:@(@&

FR4H",H " 2"F:J04&"`V4<4 42JR,>4b" (Science, vol. 258, 20 Nov. 1992,
pp. 1300-1301). 3FN@*b 42 BD"8H4R,F84N F@@$D"0,>46, *:b @FJV,FH&:,>4b ^H@(@ BD@,8H"

>,@$N@*4<@ F@$D"H\ @$D"2PZ 8D@&4 4:4 H8">,6 >, <,>,, R,< J 25 BD,*FH"&4H,:,6 8"0*@6

B@BJ:bP44, BD,*&"D4H,:\>@ *"&T4N >" ^H@ " @F@2>">>@, F@(:"F4," :4R>@ 4/ 4:4 & F@FH"&,

@$V4>Z.

7. 'DJBBZ, FR4H"`V4,Fb " 2"F:J04&"`V4<4 42JR,>4b", @BD,*,:b`HFb B@ Db*J L"8H@D@&.
?F@$,>>@ P,>bHFb 42@:4D@&">>Z, (DJBBZ >"F,:,>4b, H"8 8"8 @>4 <@(JH *"H\ (,>,H4R,F8J`

4>L@D<"P4`, BD4FJVJ` H@:\8@ ^H@6 (DJBB, 4 >, " 4F8"0,>>J`" F<,T,>4,< F *DJ(4<4

(DJBB"<4. ;>@(4, 8@D,>>Z, >"D@*Z 04&JH @R,>\ 42@:4D@&">>@, RH@ B@2&@:4:@ 4<

F@ND">4H\ " R4FHZ," :4>44 8D@&4, - B@^H@<J @>4 &ZF@8@ P,>bHFb 8"8 @$X,8HZ 4FF:,*@&">4b

& D"<8"N A;'Q (Nature, op.cit). 7D@<, H@(@, BD,*B@:"(",HFb, RH@ Db* ^H4N (DJBB

>"F,:,>4b <@0,H 4 >, F@ND">4H\Fb & H,R,>4, *:4H,:\>@(@ &D,<,>4 & F4:J H,>*,>P44 8

F<,T,>4` 4:4 4N B@:>@(@ 4FR,2>@&,>4b. ?D(">42"H@DZ BD@,8H" B@*R,D84&"`H

>,@$N@*4<@FH\ $,2@H:"("H,:\>@6 D,(4FHD"P44 )=7 ^H4N (DJBB *@ H@(@, 8"8 @>4 4FR,2>JH:
" %F, F@(:"F>Z F H,<, RH@ BD4@D4H,H F:,*J,H @H*"H\ J>48":\>Z<, &"0>Z< F 4FH@D4R,F8@6

H@R84 2D,>4b (DJBB"< >"F,:,>4b, 8@H@DZ< J(D@0",H &Z<4D">4, 4:4 "FF4<4:bP4b"
(Science, op. cit.).

AD@(>@24DJ,<Z,AD@(>@24DJ,<Z, &Z(@*Z&Z(@*Z @H@H @FJV,FH&:,>4b@FJV,FH&:,>4b BD@,8H"BD@,8H" 42JR,>4b42JR,>4b <>@(@@$D"24b<>@(@@$D"24b (,>@<"(,>@<" R,:@&,8"R,:@&,8"

8. EH@D@>>484 A;'Q JH&,D0*"`H, RH@ @> BD4>,F,H B@:\2J 8"8 R,:@&,R,FH&J 4 >"J8, &

P,:@<, H"8 4 >,B@FD,*FH&,>>@ JR"FH&J`V4< & >,< (DJBB"< >"F,:,>4b. =,@$N@*4<@

@H<,H4H\, RH@ $@:\T4>FH&@ FH@D@>>48@& BD@,8H" B@*R,D84&"`H B,D&@,. AD,*B@:"(",HFb,
RH@ @FJV,FH&:,>4, A;'Q @$,FB,R4H BD@(D,FF & R,HZD,N F:,*J`V4N &"0>ZN @$:"FHbN >"J84

4 H"84< @$D"2@< $J*,H F@*,6FH&@&"H\ @$@("V,>4` &F,(@ R,:@&,R,FH&": 42JR,>4,

BD@4FN@0*,>4b R,:@&,8" 4 *@4FH@D4R,F8@(@ B,D4@*"; 42JR,>4, F@P4":\>@6 FHDJ8HJDZ,
>"BD4<,D <@*,:,6 B@:@&ZN 4 $D"R>ZN @H>@T,>46; 42JR,>4, "*"BH"P44 4 2"$@:,&",<@FH4,
>"BD4<,D ">"H@<44, L424@:@(44 4 &@FBD44<R4&@FH4 8 $@:,2>b<; FJ*,$>@- <,*4P4>F8"b

">HD@B@:@(4b ( <,H@*Z 4*,>H4L48"P44 BD,*FH"&4H,:,6 D"2:4R>ZN (DJBB >"F,:,>4b). A;'Q

$Z: D"2D"$@H"> (- >@< 9J4*04 9J8@6 7"&"::4- EL@DP@6, 8@H@DZ6 b&:b,HFb FB,P4":4FH@< &

@$:"FH4 (,>,H484 B@BJ:bP46 R,:@&,8" 4 2"F:J0,>>Z< BD@L,FF@D@< EH^>L@D*F8@(@

J>4&,DF4H,H" & 7":4L@D>44. ?> JH&,D0*",H, RH@ A;'Q B@2&@:4H BD4@$D,FH4 P,>>Z,

2>">4b @$ 4FH@D44 &@2>48>@&,>4b >Z>,T>4N ^H>4R,F84N D"2:4R46 4 D"2>@@$D"24b B@BJ:bP46

R,:@&,8". 7D@<, H@(@, @> B@*R,D84&",H &"0>@, 2>"R,>4, JFH">@&:,>4b F&b2,6 <,0*J

@F@$,>>@FHb<4 b2Z8" 4 8J:\HJDZ D"2:4R>ZN (DJBB >"F,:,>4b <4D", " H"80, D"FBD,*,:,>4b

<,0*J >4<4 (,>,H4R,F84N N"D"8H,D4FH48.
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9. =,B@FD,*FH&,>>@ B@ &@BD@FJ @ FJ*\$, 8@D,>>ZN >"D@*@& 4 &@2<@0>@FH4 @8"2">4b 4<

B@<@V4 & D"<8"N *">>@(@ BD@,8H" (- > 7"&"::4- EL@DP" 2"b&4: & *@8J<,>H, B@ *">>@<J

BD@,8HJ, B@*(@H@&:,>>@< 4< & 1998 (@*J *:b 7@<4H,H" F,>"H" E@,*4>,>>ZN SH"H@&

!<,D484 B@ BD"&4H,:\FH&,>>Z< *,:"<, RH@:

" ?FJV,FH&:b,<Z, & D"<8"N BD@,8H" 4FF:,*@&">4b B@<@(JH D"FF8"2"H\ @$V,FH&,>>@FH4 @

H@< $D,<,>4, 8@H@D@, >,FJH @BD,*,:,>>Z, (DJBBZ >"F,:,>4b. 7D@<, H@(@, ^H@H

BD@,8H B@<@0,H @$V,FH&,>>@FH4 $@:\T, J2>"H\ @ 8J:\HJD>@< <>@(@@$D"244 4 @

0,:"H,:\>@FH4 ,(@ F@ND">,>4b, " H"80, BD@$J*4H 4>H,D,F 8 H@<J 4 *DJ(@<J.
C"2J<,,HFb, & N@*, @FJV,FH&:,>4b BD@,8H" >,&@2<@0>@ @N&"H4H\ &F, >J0*"`V4,Fb

(DJBBZ >"F,:,>4b; & <4D, FJV,FH&J,H BD4$:424H,:\>@ 5 000 D"2:4R>ZN (DJBB

>"F,:,>4b, ,F:4 4FN@*4H\ 42 8@:4R,FH&" D"2:4R>ZN FJV,FH&J`V4N b2Z8@&, " BD@,8H@<

<@0>@ @N&"H4H\ :4T\ @8@:@ 10% 42 >4N".

A@<4<@ ^H@(@, & 1994 (@*J E,&,D@"<,D48">F846 8@<4H,H B@ *">>@<J BD@,8HJ

B@bF>4::

" % *@:(@FD@R>@6 B,DFB,8H4&, (DJBBZ >"F,:,>4b, BD4>4<"`V4, JR"FH4, &

@FJV,FH&:,>44 *">>@(@ BD@,8H", $@:\T, J2>"`H @ F&@,6 4FH@D44 4 @ F&@,<

BD@4FN@0*,>44. 7@>,R>@, >,8@H@DZ, (DJBBZ >"F,:,>4b 8"8 & D"2&4HZN, H"8 4

D"2&4&"`V4NFb FHD">"N <@(JH $ZH\ >, @R,>\ 2"4>H,D,F@&">Z & >"JR>@< BD@bF>,>44

^H4N &@BD@F@&, H"8 8"8 *@&@:\FH&J`HFb H,<4 @$XbF>,>4b<4, 8@H@DZ, J >4N 4<,`HFb.
G,< >, <,>,, *"0, H, (DJBBZ >"F,:,>4b, 8@H@DZ, >, >J0*"`HFb & >"JR>@<

@$XbF>,>44 F&@,(@ BD@4FN@0*,>4b, & *@:(@FD@R>@< B:">, <@(JH 42&:,R\ &Z(@*J 42

B@:JR,>>@6 B@:,2>@6 <,*4P4>F8@6 4>L@D<"P44 @$ 4N B@*&,D0,>>@FH4 2"$@:,&">4b< 4

FB@F@$"N 4N :,R,>4b. A@F8@:\8J (,>,H4R,F84, *">>Z, <@0>@ H"80, B@:JR4H\ 42

8@FH,6, 2J$@& 4 <b(84N H8">,6 R,:@&,8", >,8@H@DZ, (DJBBZ >"F,:,>4b, &@2<@0>@,
B@0,:"`H &@FB@:\2@&"H\Fb 4 ^H4< B@*N@*@< *:b @8"2">4b B@<@V4 & 4*,>H4L48"P44

>,*"&>4N 4:4 *D,&>4N @FH">8@&, @$>"DJ0,>>ZN >" 4N 2,<:bN 4:4 & >,B@FD,*FH&,>>@6

$:42@FH4 @H >4N".

AD@$:,<ZAD@$:,<Z, &@2>48T4,&@2>48T4, && F&b24F&b24 FF BD@,8H@<BD@,8H@< 42JR,>4b42JR,>4b <>@(@@$D"24b<>@(@@$D"24b (,>@<"(,>@<" R,:@&,8"R,:@&,8"

10. AD,*FH"&4H,:4 8@D,>>ZN >"D@*@& 4 *DJ(4N (DJBB >"F,:,>4b D,T4H,:\>@ BD@H,FHJ`H

BD@H4& &2bH4b @$D"2P@& (,>@<" R,:@&,8" J :4P, BD4>"*:,0"V4N 8 8@D,>>Z< >"D@*"<.
AD"&@&@6 F@`2 "<,D48">F84N 4>*,6P,& 4 *DJ(4, @BB@>,>HZ >"2Z&"`H A;'3 " &"<B4DF84<

BD@,8H@<", 4<,b & &4*J &2bH4, @$D"2P@& 8D@&4 4 8@04 J 04&ZN :`*,6. M@Hb &F,N

JR"FH>48@& BD@,8H" <@(JH &@:>@&"H\, >"BD4<,D, &@BD@FZ B@:JR,>4b B@:>@FH\`

@$@F>@&">>@(@ F@(:"F4b 4 2"V4HZ BD"& F@$FH&,>>@FH4 >" B@:JR,>>J` 4>L@D<"P4`, ^H4 4

*DJ(4, &@BD@FZ, F&b2">>Z, F BD@,8H@<, 8"8 BD,*FH"&:b,HFb, @F@$@ 2"HD"(4&"`H (DJBBZ

8@D,>>@(@ >"F,:,>4b B@ BD4R4>"<, 8@H@DZ, <@(JH &8:`R"H\ HD"*4P4@>>Z, F4FH,<Z

&,D@&">46 4:4 @B"F,>4b & @H>@T,>44 FB@F@$>@FH4 @HFH@bH\ F&@4 4>H,D,FZ. GDJ*>@FH4 F

BD@,8H@<, 8"F"`V4,Fb >,B@FD,*FH&,>>@ 8@D,>>ZN >"D@*@&, &8:`R"`H BD4>bHZ6 & D"<8"N

BD@,8H" B@*N@* 8 8@D,>>Z< >"D@*"<, @B"F,>4, H@(@, RH@ & D,2J:\H"H, &<,T"H,:\FH&" &

@D(">42< R,:@&,8" <@(JH $ZH\ B@*@D&">Z 4N 8J:\HJD>Z, 4 D,:4(4@2>Z, P,>>@FH4,
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&@2<@0>Z, >,("H4&>Z, B@F:,*FH&4b, 8@H@DZ, <@0,H @8"2"H\ B@:JR,>>"b 4>L@D<"P4b >"

@$F:,*J,<J` @$V4>J, BD@$:,<Z B@:JR,>4b B@:>@FH\` @F@2>">>@(@ F@(:"F4b F@@H&,HFH&J`V4N

DJ8@&@*4H,:,6 @$V4>Z ( 8@H@DZ, <@(JH 4 >, $ZH\ JR"FH>48"<4 BD@,8H"), >" &2bH4,

@$D"2P@&, " H"80, BD"&" F@$FH&,>>@FH4 JR"FH>48@& BD@,8H" >" &2bHZ, @$D"2PZ 4 D,2J:\H"HZ

4FF:,*@&">46.

11. %2bH4, @$D"2P@& R,:@&,R,F8@(@ (,>@<" J @H*,:\>ZN :4P @FJV,FH&:b,HFb B@FD,*FH&@<

F*"R4 8D@&4 4:4 *DJ(4N H8">,6, >"BD4<,D &@:@F, 4:4 F@F8@$" 8@04 F &>JHD,>>,6 FH@D@>Z

V,84. G"8@, &2bH4, 8D@&4 4:4 R,:@&,R,F8@6 H8">4 b&:b,HFb & &ZFT,6 FH,B,>4

@F8@D$4H,:\>Z< *:b 8J:\HJDZ >,8@H@DZN 8@D,>>ZN >"D@*@&, RH@ HDJ*>@ B@>bH\

BD,*FH"&4H,:b< 2"B"*>@6 >"J84. 7D@<, H@(@, N"D"8H,D>@, *:b 2"B"*>@6 >"J84 FHD,<:,>4,

D"2*,:4H\ BD4D@*J >" ,, <,:\R"6T4, F@FH"&:b`V4, b&:b,HFb ">H4H,2@6 B@R4H">4`

8@D,>>Z<4 >"D@*"<4 BD4D@*Z 8"8 F&bV,>>@(@ ,*4>@(@ P,:@(@. ]H@ @HD"0,>@ &

),8:"D"P44 8@D,>>ZN >"D@*@& 2"B"*>@(@ B@:JT"D4b @H>@F4H,:\>@ BD@,8H" 42JR,>4b

<>@(@@$D"24b (,>@<" R,:@&,8", BD4>bH@6 & K,>48F,, !D42@>", & 1995 (@*J, & 8@H@D@6

&ZF8"2Z&",HFb >,BD4bH4, *">>@(@ BD@,8H" 4 F@*,D04HFb 8D4H48" JF4:46, BD,*BD4>4<",<ZN

2"B"*>@6 >"J8@6, 8@H@D"b " F&@*4H >" >,H F:@0>@FH\ :`$@6 L@D<Z 042>4 B@FD,*FH&@< ,,

@$@F@$:,>4b 4 *D@$:,>4b >" <,:\R"6T4, R"FH4.., 4 [ H"84< @$D"2@<] 42<,>b,H, ,, F&b2\ F

,FH,FH&,>>Z< B@Db*8@< &,V,6".

12. =,8@H@DZ, 8@D,>>Z, >"D@*Z FR4H"`H ^H@H BD@,8H >@&@6 L@D<@6 8@:@>4":42<" F@

2:@&,V4< @HH,>8@<; 2"B"*>Z6 <4D @H>b: J >4N 2,<:` 4 04&@H>ZN, D"2DJT4: 4N

8J:\HJDJ, " H,B,D\ N@R,H 2"$D"H\ 4 H@, RH@ BD,*FH"&:b,H F@$@6 >"JR>J` P,>>@FH\ *:b F"<4N

:`*,6, 4 @FH"&4H\ 4N J<4D"H\. 'DJBBZ BD,*FH"&4H,:,6 8@D,>>ZN >"D@*@& FR4H"`H H"80,

8D"6>, @F8@D$4H,:\>Z<4 2"<,R">4b, F*,:">>Z, & 8@>H,8FH, A;'Q @ H@<, RH@ *">>Z, @

)=7 ^H4N (DJBB >"F,:,>4b >,@$N@*4<@ F@$D"H\ *@ 4N " 4FR,2>@&,>4b" & D,2J:\H"H, :4$@

&Z<4D">4b, :4$@ F<,T,>4b F *DJ(4<4 (DJBB"<4 >"F,:,>4b.

13. 7D@<, H@(@, JH&,D0*",HFb, RH@ ^H@H BD@,8H b&:b,HFb B@H,>P4":\>@ D"F4FHF84<,
B@F8@:\8J @> @F>@&Z&",HFb >" JFH"D,&T4N B@>bH4bN D"FZ, 4 RH@ (DJBBZ :`*,6 <@0>@

@BD,*,:4H\ B@ (,>,H4R,F84< N"D"8H,D4FH48"<, 8@H@DZ, BD4 ^H@< 2>"R4H,:\>@ @H:4R"`HFb J

D"2>ZN (DJBB. %ZF8"2Z&"`HFb @B"F,>4b, RH@ H"8"b 4>L@D<"P4b 8"8 <4>4<J< $J*,H

>,2"8@>>Z< @$D"2@< 4FB@:\2@&"H\Fb & B@:4H4R,F84N P,:bN & B@**,D08J "D(J<,>H@& @ H@<,
RH@ @BD,*,:,>>Z, (DJBBZ >"F,:,>4b (,>,H4R,F84 BD,&@FN@*bH *DJ(4, (DJBBZ. % *@8:"*,

B@* >"2&">4,< " #4@^H48" 4 4FF:,*@&">4, (,>,H484 B@BJ:bP46 R,:@&,8"", 8@H@DZ6 $Z:

BD,*FH"&:,> >" HD,H\,6 F,FF44 ;,0*J>"D@*>@(@ 8@<4H,H" _=+E7? B@ $4@^H48, & >@b$D,

1996 (@*", @H<,R",HFb, RH@ D"2:4R4b & D"<8"N B@BJ:bP46 $@:,, 2>"R4H,:\>Z,, R,< <,0*J

>4<4, 4 RH@ FB,P4":4FHZ & @$:"FH4 B@BJ:bP4@>>@6 (,>,H484 8@>FH"H4DJ`H, RH@ (,>,H48"

B@BJ:bP46 R,:@&,8" >, *",H >48"8@(@ >"JR>@(@ @F>@&">4b *:b JH&,D0*,>46 @ H@<, RH@

@BD,*,:,>>Z, D"FZ ( 8"8 $Z @>4 >4 @BD,*,:b:4F\) BD,&@FN@*bH *DJ(4, D"FZ. %<,FH, F H,<

& *@8:"*, @H<,R",HFb @$,FB@8@,>>@FH\ & F&b24 F H,<, RH@ >,8@H@DZ, JR,>Z,, BD4>4<"`V4,

JR"FH4, & @FJV,FH&:,>44 *">>@(@ BD@,8H" >, BD42>"`H >,@$N@*4<@FH4 JR4HZ&"H\ &@2<@0>Z,

D"F4FHF84, B@F:,*FH&4b & 4N D"$@H,.

14. ?D(">42"H@DZ BD@,8H" B@*R,D84&"`H, RH@ J ,(@ JR"FH>48@& $J*,H B@:JR,>@ @F@2>">>@,

F@(:"F4,. QH@ 8@>8D,H>@ B@*D"2J<,&",HFb B@* " @F@2>">>Z< F@(:"F4,<" 4 8"8 ,(@ :JRT,
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&F,(@ B@:JR4H\ - ^H@ >,:,(84, &@BD@FZ, @F@$,>>@ 8@(*" D,R\ 4*,H @$ 42@:4D@&">>ZN

@$V4>"N, ,F:4 4 4<,`V4N, H@ :4T\ @(D">4R,>>@, BD,*FH"&:,>4, @ 2"B"*>@6 >"J8,.
?F@2>">>@, F@(:"F4, B@*D"2J<,&",H, RH@ JR"FH>484 BD@,8H" $J*JH & B@:>@6 <,D,

4>L@D<4D@&">Z 4 $J*JH & B@:>@6 <,D, B@>4<"H\, 2"R,< $,DJHFb J >4N @$D"2PZ, 8"8@&Z 4N

BD"&" >" ^H4 @$D"2PZ 4 8"84, 2>">4b $J*JH B@:JR,>Z & D,2J:\H"H, 4FF:,*@&">46 4 8"8@&Z

&@2<@0>@FH4 B@:JR,>4b L4>">F@&@6 8@<B,>F"P44 2" &2bH4, @$D"2P@& 4 2" D,2J:\H"HZ 4N

42JR,>4b.

15. )"0, N@D@T@ @$D"2@&">>Z< :`*b< HDJ*>@ @$XbF>4H\ &"0>@FH\ 42&:,R,>4b )=7 42

8D@&4 4 H8">,6 R,:@&,8" 4 JD@8@&, 8@H@DZ, <@(JH $ZH\ B@:JR,>Z & D,2J:\H"H, ^H@6

D"$@HZ; <@0>@ BD,*B@:@04H\, RH@ :`*b<, 04&JV4< 42@:4D@&">>@ & F,:\F8@6 <,FH>@FH4,
B@>bH\ ^H4 &@BD@FZ & B@:>@6 <,D, $J*,H ,V, F:@0>,,. % D,T,>44 ^H@6 BD@$:,<Z

2>"R4H,:\>Z, >"*,0*Z &@2:"("`HFb >" ">HD@B@:@(@&, JFH">@&4&T4N 8@>H"8HZ F >"<,R,>>Z<4

*:b 4FF:,*@&">4b (DJBB"<4 >"F,:,>4b. % H@ 0, &D,<b, >,8@H@DZ, BD,*FH"&4H,:4 8@D,>>ZN

>"D@*@& &ZF8"2Z&"`H @$,FB@8@,>>@FH\ & F&b24 F H,<, RH@ F"<4 ">HD@B@:@(4 FH">@&bHFb

42:4T>, 2"4>H,D,F@&">>Z<4 & " @N@H, 2" (,>"<4" 4 >,*@FH"H@R>@ &>4<">4b J*,:b`H

42JR,>4` 8J:\HJD>ZN 4 F@P4":\>ZN @F@$,>>@FH,6 042>4 42JR",<ZN 4<4 >"D@*@&.

16. +V, @*>@6 F:@0>@6 BD@$:,<@6 *:b JR,>ZN b&:b,HFb B@:JR,>4, F@(:"F4b

F@@H&,HFH&J`V,(@ @D(">" >" &2bH4, @$D"2P@&. C"2J<,,HFb, JR,>Z< :,(R, &F,(@ B@:JR4H\

D"2D,T,>4, J @H*,:\>@(@ R,:@&,8", &@2<@0>@, 2"4>H,D,F@&"& ,(@ BD@&,*,>4,< <,*4P4>F8@(@

@F<@HD" 4:4 *"0, @BD,*,:,>>@6 *,>,0>@6 8@<B,>F"P4,6. % H@ 0, &D,<b <>@(4, 8@D,>>Z,

>"D@*Z 4<,`H @$V4>>J` 4:4 4,D"DN4R,F8J` FHDJ8HJDJ BD4>bH4b D,T,>46, 8@H@D@6

B@*R4>,>@ BD"&@ @H*,:\>@(@ R,:@&,8" *"&"H\ F&@, F@(:"F4,, @F@$,>>@ ,F:4 H"8@, F@(:"F4,

<@0,H 4<,H\ B@F:,*FH&4b *:b &F,6 @$V4>Z. 7D@<, H@(@, b&>@ >,*@FH"H@R>@ B@:JR4H\

F@(:"F4, DJ8@&@*4H,:b @$V4>Z & @HFJHFH&4, B@:>@FH\` @F@2>">>@(@ F@(:"F4b R,:@&,8",
8@H@D@(@ ^H@ 8"F",HFb. G"8 J0 B@:JR",HFb, RH@ 4<,>>@ H, N"D"8H,D4FH484, 8@H@DZ,

*,:"`H @BD,*,:,>>Z, (DJBBZ >"F,:,>4b @F@$,>>@ BD4&:,8"H,:\>Z<4 *:b BD@&,*,>4b >"JR>ZN

4FF:,*@&">46, 8D"6>, 2"HDJ*>b`H @FJV,FH&:,>4, BD@,8H" $,2 &<,T"H,:\FH&" & 8J:\HJD>J`

042>\ 8"0*@6 42 ^H4N (DJBB.

17. 1>"R4H,:\>Z< FH4<J:@< *:b JR"FH4b & BD@,8H, <@(JH $ZH\ L4>">F@&Z, 4:4

<,*4P4>F84, :\(@HZ. % H@ 0, &D,<b & *@8:"*, ;,0*J>"D@*>@(@ 8@<4H,H" B@ $4@^H48,

@H<,R"`HFb ^H4R,F84, BD@$:,<Z L4>">F@&@(@ FH4<J:4D@&">4b 4 (@&@D4HFb, RH@ 2" JR"FH4,

&@ &2bH44 @$D"2P@& >, F:,*J,H BD,*:"("H\ >48"8@6 42:4T>,6 8@<B,>F"P44, RH@ 8D"6>,

F:@0>@ BD@8@>HD@:4D@&"H\ F JR,H@< @*>@FH@D@>>,(@ N"D"8H,D" &2"4<@@H>@T,>46 & $,*>,6T4N

D"6@>"N <4D". K4>">F@&Z, :\(@HZ *@:0>Z BD,*@FH"&:bH\Fb @$V4>"<, " >, @H*,:\>Z<

:4P"<. %ZF8"2Z&",HFb <>,>4, @ H@<, RH@ JR"FH>48"< BD@,8H" <@(JH BD,*@FH"&:bH\Fb

*DJ(4, :\(@HZ, >"BD4<,D <,*4P4>F8@, :,R,>4, 4 ">HD@B@:@(4R,F84, 4 <,*4P4>F84,

D,2J:\H"HZ 4FF:,*@&">4b. % F&b24 F ^H4<4 BD,*:@0,>4b<4 <@(JH &@2>48>JH\ @BD,*,:,>>Z,

F:@0>@FH4. =,8@H@DZ, FR4H"`H, RH@ BD,*@FH"&:,>4, <,*4P4>F8@(@ @$F:J04&">4b & @$<,>

>" F*"RJ @$D"2P@& 4FB@:\2J,HFb :4T\ *:b H@(@, RH@$Z F8DZH\ @HFJHFH&4, B@:>@(@ F@(:"F4b

>" JR"FH4, & BD@,8H,. QH@ 8"F",HFb F@@$V,>4b @$V4>"<, JR"FH&J`V4< & BD@,8H,,
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D,2J:\H"H@& 4FF:,*@&">4b, H@ B@:JR,>>Z, *">>Z, <@(JH BD@H4&@D,R4H\ HD"*4P4@>>Z<

&,D@&">4b< H"84N @$V4>, 8"F"`V4<Fb, >"BD4<,D, BD@4FN@0*,>4b H,N 4:4 4>ZN 8@D,>>ZN

>"D@*@&, @ R,< @>4 >, N@HbH 2>"H\ F"<4 4:4 >, N@HbH, RH@$Z ^H" 4>L@D<"P4b FH":"

42&,FH>" *DJ(4<.

18. % D"<8"N A;'Q BD,*B@:"(",HFb F@2*"H\ T4D@8@*@FHJB>Z6 (,>@L@>* @$V,(@

B@:\2@&">4b, 8@H@DZ6 $J*,H F@*,D0"H\ &"0>J` 4>L@D<"P4` @H>@F4H,:\>@ BD@4FN@0*,>4b

@$D"2P@&. 'DJBBZ BD,*FH"&4H,:,6 8@D,>>ZN >"D@*@& BD42&":4 @(D">4R4H\ *@FHJB 8 H"8@6

4>L@D<"P44, F H,< RH@$Z >, *@BJFH4H\ ,, 4FB@:\2@&">4b & JV,D$ ^H4< (DJBB"<.
="BD4<,D, ,F:4 $J*,H @$>"DJ0,>@, RH@ (,>,H4R,F84, N"D"8H,D4FH484 8"8@6- :4$@ (DJBBZ

BD,*@BD,*,:b`H &ZF@846 D4F8 &@2>48>@&,>4b J ,, BD,*FH"&4H,:,6 H@(@ 4:4 4>@(@

2"$@:,&">4b, 4 FHD"N@&@6 8@<B">44 FH">@&4HFb 42&,FH>@ @$ ^H@<, H@ @>" <@0,H @H8"2"H\

R:,>"< *">>@6 @$V4>Z & FHD"N@&">44. % 8"R,FH&, 8D"6>,(@ &"D4">H" $Z:" H"80,

&ZD"0,>" @$,FB@8@,>>@FH\ & F&b24 F H,<, RH@ B@*@$>Z, *">>Z, <@(JH $ZH\ 4FB@:\2@&">Z

*:b D"2D"$@H84 $4@:@(4R,F8@(@ @DJ04b, >"BD"&:,>>@(@ BD@H4& 8@>8D,H>ZN (DJBB

BD,*FH"&4H,:,6 8@D,>>ZN >"D@*@&.

19. 3FF:,*@&">4, @$D"2P@& (,>@<" R,:@&,8" @$,FB,R4&",H BD@(D,FF & :,R,>44 <>@(4N

2"$@:,&">46, &8:`R"b D"8 4 EA3). %B@:>, @$XbF>4<@, RH@ H"84, 2>">4b 4<,`H

@(D@<>J` L4>">F@&J` P,>>@FH\, 4 B"H,>H@&">4, :4>46 8:,H@8 R,:@&,8" FH">@&4HFb

BD4$Z:\>Z< $42>,F@<. E@$FH&,>>48 B"H,>H" @$:"*",H `D4*4R,F84<4 BD"&"<4 >" BD,*<,H

^H@(@ B"H,>H", " F:,*@&"H,:\>@, 4 >" :`$Z, BD4$Z:4, 8@H@DZ, @> <@0,H BD4>,FH4.
AD@H4&>484 B"H,>H@&">4b (,>@& R,:@&,8" JH&,D0*"`H, RH@ @BD,*,:,>4, (,>@<" R,:@&,8"

b&:b,HFb @H8DZH4,<, " >, 42@$D,H,>4,< 4 B@^H@<J >, B@*:,04H B"H,>H@&">4`, 8"8 4 &

F:JR", 2"8@>@& BD4D@*Z, 8@H@DZ, J0, FJV,FH&J`H 4 B@^H@<J 4N @H8DZH4, >, FR4H",HFb

42@$D,H,>4,<.

20. % H@ 0, &D,<b B"H,>H@&">4, <"H,D4":" (,>@<" R,:@&,8" BD@42&@*4HFb 4 BD42>",HFb

FJ*"<4 >,8@H@DZN FHD">. % E@,*4>,>>ZN SH"H"N !<,D484 B@&@D@H>Z< BJ>8H@< & ^H@<

B:">, FH":@ D,T,>4, B@ *,:J ;JD BD@H4& R:,>@& BD"&:,>4b J>4&,DF4H,H" 7":4L@D>44, &

8@H@D@< FJ* B@FH">@&4:, RH@ ,F:4 H8">4 R,:@&,R,F84N @D(">@& &2bHZ J R,:@&,8" F ,(@

F@(:"F4b, H@ @> J0, >, 4<,,H BD"&@ >" ^H@H <"H,D4": 4 B@^H@<J >, <@0,H B@:JR"H\

L4>">F@&ZN &Z(@* @H D,2J:\H"H@& 4FF:,*@&">4b. % 1985 (@*J "<,D48">F846 $42>,F<,>

(- > )0@> ;JD B@*": 4F8, & 8@H@D@< JH&,D0*":, RH@ 8@(*" @> BD@N@*4: :,R,>4, @H

:,68,<44 & J>4&,DF4H,H, 7":4L@D>44, 8:,H84 ,(@ 8D@&4 $Z:4 BD4F&@,>Z $,2 ,(@ F@(:"F4b.
% N@*, :,R,>4b &D"R (- >" ;JD" &Z*,:4: :4>4` 8:,H@8, 8@H@D"b 4FB@:\2@&":"F\ *:b $@D\$Z

F D"8@<. I>4&,DF4H,H @L@D<4: 2"b&8J >" B"H,>H >" ^HJ :4>4` 8:,H@8 4 D"2D"$@H":

L"D<"P,&H4R,F84, BD,B"D"HZ *:b BD@*"04 F 4FB@:\2@&">4,< ^H@6 :4>44 8:,H@8.
%,DN@&>Z6 FJ* 7":4L@D>44 B@FH">@&4:, RH@ (- > ;JD >, 4<,: BD"&" F@$FH&,>>@FH4 >"

8:,H84, &2bHZ, 42 ,(@ H,:", 4, B@^H@<J >, <@0,H BD,H,>*@&"H\ >" BD4$Z:4, B@:JR",<Z, &

D,2J:\H"H, BD@&,*,>>ZN >"* >4<4 4FF:,*@&">46.

21. A"H,>HZ @L@D<:b`HFb 4 >" 8:,H84 BD,*FH"&4H,:,6 8@D,>>ZN >"D@*@&. % 1993 (@*J

<4>4FHD H@D(@&:4 E@,*4>,>>ZN SH"H@& !<,D484 @L@D<4: B"H,>H>J` 2"b&8J >" :4>4`

8:,H@8 26- :,H>,6 BD,*FH"&4H,:\>4PZ 8@D,>>@(@ >"D@*" (J"6<4 42 A">"<Z. #Z:@
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@$>"DJ0,>@, RH@ BD,*FH"&4H,:4 >"D@*" (J"6<4 b&:b`HFb >@F4H,:b<4 @F@$@(@ &4DJF" 4

">H4H,:, 8@H@DZ, &"0>Z *:b BD@&,*,>4b 4FF:,*@&">46 B@ $@D\$, F@ EA3)@< 4 D"8@<.
1"b&8" >" B"H,>H $Z:" @H@2&">" & D,2J:\H"H, BD@H,FH@& @$V,FH&,>>@FH4, @*>"8@ F H,N B@D

"<,D48">F84, &:"FH4 *@$4:4F\ @BD,*,:,>>@(@ JFB,N" & ^H@< &@BD@F,. ="BD4<,D, 14 <"DH"

1995 (@*" ="P4@>":\>Z6 4>FH4HJH 2*D"&@@ND">,>4b E@,*4>,>>ZN SH"H@& !<,D484

2"B"H,>H@&": )=7 BD,*FH"&4H,:b 8@D,>>@(@ >"D@*" N"("N"4 42 @H*":,>>ZN (@D>ZN D"6@>@&

A"BJ"- =@&@6 '&4>,4. ]H@H B"H,>H D"FBD@FHD">b,HFb >" :4>4` 8:,H@8, F@*,D0"VJ`

>,<@*4L4P4D@&">>J` )=7 N"("N"4. % B,D4@* F 1981 B@ 1995 (@*Z &@ &F,< <4D, $Z:@

&Z*">@ 1 175 B"H,>H@& >" B@F:,*@&"H,:\>@FH4 @F>@&">46 )=7 R,:@&,8". #@:,, HD,N

R,H&,DH,6 ^H4N B"H,>H@& >"N@*bHFb & R"FH>@6 F@$FH&,>>@FH4 & @F>@&>@< J 8@<B">46,
4<,`V4N TH"$- 8&"DH4DZ & aB@>44 4 E@,*4>,>>ZN SH"H"N !<,D484 (Nature, vol. 380,
4 April 1996, pp. 387-388).

22. EJV,FH&J`H *&" @F>@&>ZN *@&@*" BD@H4& B"H,>H@&">4b <"H,D4":@& 42 H8">,6 4 @D(">@&

R,:@&,8". %@- B,D&ZN, B"H,>H@&">4, :`$ZN BD@b&:,>46 042>4 - R,:@&,8", 04&@H>ZN 4:4

D"FH,>46 - b&:b,HFb @F8@D$4H,:\>Z< *:b <>@(4N 8J:\HJD B@ P,:@<J Db*J BD4R4>, &8:`R"b

B@8:@>,>4, BD4D@*,, D,:4(4@2>Z, &,D@&">4b 4 H@ B@>bH4,, RH@ " >,8@H@DZ, &,V4 BD@FH@ >,

BD@*"`HFb". ):b <>@(4N @$V4> 8@D,>>ZN 4 *DJ(4N >"D@*@& F"<" 8D@&\ b&:b,HFb

F&bV,>>@6, 4 JR"FH4, & ^H@6 @B,D"P44 8@DB@D"P46, *,bH,:\>@FH\ 8@H@DZN >"BD"&:,>" >"

42&:,R,>4, BD4$Z:4, D"FF<"HD4&",HFb 8"8 BD,&D"V,>4, :`*,6 4 4N H,: & H@&"D.
%@- &H@DZN, L"8H4R,F84 R,:@&,8, b&:b`V46Fb 4FH@R>48@< H"8@(@ <"H,D4":", F8@D,, &F,(@

>, B@:JR4H L4>">F@&ZN &Z(@* @H B"H,>H", 4 B@:JR,>4, :`$ZN H"84N &Z(@* $J*,H 2"&4F,H\

@H &,:48@*JT4b F@$FH&,>>48" B"H,>H", " >, @F>@&Z&"H\Fb >" `D4*4R,F8@< BD"&,. M@Hb

&H@D@6 "FB,8H @H>@F4HFb 8 :`$@<J JR"FH&J`V,<J R,:@&,8J 4:4 @$V4>,, 8@D,>>@, >"F,:,>4,

b&>@ @$:"*",H >"4<,>\T4<4 &@2<@0>@FHb<4 *:b *@FHJB" 8 `D4*4R,F84< JF:J("< 4

B@:4H4R,F84< &:4b>4,<, >,@$N@*4<Z< *:b @$,FB,R,>4b J*@&:,H&@D4H,:\>@(@ *:b >4N

D,2J:\H"H".

23. ?D(">42"H@DZ A;'3 B@*R,D84&"`H, RH@ BD@,8H >"BD"&:,> >, >" B@:JR,>4, BD4$Z:4,
" - >" D"FT4D,>4, 2>">46, 4 RH@ @>4 >, >"<,D,>Z B"H,>H@&"H\ 8"84,- :4$@ @$D"2PZ 4:4

BD@*J8HZ, b&:b`V4,Fb D,2J:\H"H@< 4N 4FF:,*@&">46. 7D@<, H@(@, @>4 JH&,D0*"`H, RH@

:`$Z, L4>">F@&Z, &Z(@*Z *@:0>Z $ZH\ &@2&D"V,>Z @$F:,*J,<Z< (DJBB"< >"F,:,>4b.
% H@ 0, &D,<b P,:\ BD@,8H" F@FH@4H & F@2*">44 $">8" (,>@&, 8@H@DZ6 $Z: $Z *@FHJB>Z<

*:b &F,N JR,>ZN. )"0, ,F:4 JR,>Z,, BD4>4<"`V4, JR"FH4, & @FJV,FH&:,>44 A;'3,
(@H@&Z BD42>"H\ BD"&" @$F:,*J,<@(@ >"F,:,>4b, F ^H4< <@(JH >, F@(:"F4H\Fb JR,>Z,,
8@H@DZ, $J*JH 4FB@:\2@&"H\ *">>Z6 $">8 (,>@& &B@F:,*FH&44. ?(D@<>@, R4F:@ B"H,>H@&,
>"N@*bV4NFb & R"FH>@< &:"*,>44, J$,0*",H & H@<, RH@ 8@<<,DR,F84, F@@$D"0,>4b

b&:b`HFb @BD,*,:b`V4<4 & >"JR>ZN 4FF:,*@&">4bN F 4FB@:\2@&">4,< <"H,D4":" (,>@<"

R,:@&,8".

24. )"0, ,F:4 $J*,H BD,*JF<@HD,>" 8@<B,>F"P4b & 8"8@6- :4$@ L@D<,, ^H@ F@2*"FH ,V,

$@:,, F:@0>Z, BD@$:,<Z, & R"FH>@FH4 8"F"`V4,Fb D"FBD,*,:,>4b BD"& <,0*J 4>*4&4*JJ<@<

4 @$V4>@6. 7H@ $J*,H B@:JR"H\ 8@<B,>F"P4`? E@(:"F>@ 2"B"*>Z< BD"&@&Z< F4FH,<"<,
`D4*4R,F84, BD"&" BD4>"*:,0"H " `D4*4R,F84< :4P"<" - $J*\ H@ R"FH>@, :4P@ 4:4

2"D,(4FHD4D@&">>"b 8@<B">4b. % *@8:"*, ;,0*J>"D@*>@(@ 8@<4H,H" B@ $4@^H48,

B@*>4<",HFb &@BD@F @ H@<, " <@0,H :4 @H*,:\>Z6 R,:@&,8 B,D,*"H\ BD"&@ >" B@:JR,>4,
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<"H,D4":\>@6 BD4$Z:4 @H $J*JV,(@ 8@<<,DR,F8@(@ 4FB@:\2@&">4b D,2J:\H"H@& 4FF:,*@&">46

H@6 (DJBB, >"F,:,>4b, 8 8@H@D@6 @> BD4>"*:,04H?". % F:JR", B@:@04H,:\>@(@ @H&,H" >"

^H@H &@BD@F F:,*J,H @BD,*,:4H\, 8"84< @$D"2@< FD,*FH&" $J*JH B,D,*"&"H\Fb @$V4>,. +F:4

@H>@F4H,:\>@ $,*>"b @$V4>" & H,R,>4, 8@D@H8@(@ B,D4@*" &D,<,>4 B@:JR4H 2>"R4H,:\>J`

FJ<<J *,>,(, H@ ^H@ <@0,H >">,FH4 >,B@BD"&4<Z6 JV,D$ ,, HD"*4P4@>>@6 8J:\HJD,.
%ZB:"H" (@>@D"D@& <@0,H JF4:4H\, " >, @F:"$4H\ @B"F>@FH\ BD,&D"V,>4b R,:@&,8" & H@&"D.
3 >"@$@D@H, :4T,>4, @$V4>Z BD"&" >" B@:JR,>4b H"84N FD,*FH& D"&>@F4:\>@

4(>@D4D@&">4` ,, &"0>@(@ &8:"*" & @FJV,FH&:,>4, BD@,8H".

25. #Z:4 BD,*:@0,>Z 8@<BD@<4FF>Z, D,T,>4b, >"BD4<,D @ F@2*">44 HD"FH@&@(@ L@>*",
JBD"&:b,<@(@ >,2"&4F4<Z< @D(">@< & 4>H,D,F"N F@@H&,HFH&J`V,(@ >"F,:,>4b. ?*>"8@ ^H@

BD,*:@0,>4, >, J*@&:,H&@D4:@ H,N, 8H@ FR4H",H, RH@ @>4 @$:"*"`H B@:>Z< BD"&@< >"

F@ND">,>4, `D4*4R,F8@(@ 8@>HD@:b 2" 4FB@:\2@&">4,< BD@*J8H@&, B@:JR,>>ZN 42 4N (,>@&

4:4 F 4N B@<@V\`.

C,T,>4,C,T,>4, ^H4R,F84N^H4R,F84N 44 `D4*4R,F84N`D4*4R,F84N &@BD@F@&&@BD@F@&

26. ;>@(4, 2"4>H,D,F@&">>Z, (DJBBZ, 4FF:,*@&"H,:\F84, 4>FH4HJHZ, 2"8@>@*"H,:\>Z,

@D(">Z 4 Db* <,0*J>"D@*>ZN @D(">42"P46 B@*>4<"`H &@BD@F @ &@2<@0>ZN ^H4R,F84N 4

`D4*4R,F84N B@F:,*FH&4bN F$@D" <"H,D4":@& (,>@<" R,:@&,8". Cb* @D(">42"P46 4

BD,*FH"&4H,:,6 8@D,>>ZN >"D@*@& BD42&":4 8 B@:>@<J 2"BD,HJ >" F$@D @$D"2P@& (,>@<"

R,:@&,8". ="BD4<,D, & L,&D":, 1995 (@*" L@DJ< 8@D,>>ZN >"D@*@& !244 @$D"H4:Fb 8

+&D@B,6F8@<J B"D:"<,>HJ F 2"b&:,>4,<, & 8@H@D@< @> B@*&,D( D,28@6 8D4H48, A;'Q 4

B@HD,$@&": BD,8D"H4H\ ,(@ @FJV,FH&:,>4,. % A,84>F8@6 *,8:"D"P44 0,>V4> -
BD,*FH"&4H,:,6 8@D,>>ZN >"D@*@&, BD4>bH@6 >" R,H&,DH@6 %F,<4D>@6 8@>L,D,>P44 B@

B@:@0,>4` 0,>V4> & 1995 (@*J, F@*,D04HFb HD,$@&">4, @FJ*4H\ AD@,8H 4 BD,8D"H4H\ ,(@

@FJV,FH&:,>4,. 7 ^H@<J HD,$@&">4` BD4F@,*4>b`HFb *DJ(4, @$V4>Z, >"BD4<,D (DJBB"

@D(">42"P46 8@D,>>ZN >"D@*@&, 8@H@DZ, BD@&,:4 &FHD,RJ & @$V4>, J8JBF,>4 & 7J>"- a:,,
A">"<", & >@b$D, 1997 (@*" 4 H"80, BD4>b:4 *,8:"D"P4` B@ *">>@<J BD@,8HJ.
% ),8:"D"P44 8@D,>>ZN >"D@*@& 2"B"*>@(@ B@:JT"D4b @H>@F4H,:\>@ BD@,8H" 42JR,>4b

<>@(@@$D"24b (,>@<" R,:@&,8" 17 @D(">42"P46 8@D,>>ZN >"D@*@& E,&,D>@6 4 _0>@6

!<,D484 B@HD,$@&":4 BD,8D"H4H\ @FJV,FH&:,>4, BD@,8H" 4 :`$ZN ">":@(4R>ZN BD@(D"<< 4

BD42&":4 ?D(">42"P4` ?$X,*4>,>>ZN ="P46 4 *DJ(4, <,0*J>"D@*>Z, @D(">42"P44

*,6FH&@&"H\ F@&<,FH>@ F 8@D,>>Z<4 >"D@*"<4 & 4>H,D,F"N 2"V4HZ &F,N L@D< 042>4 @H

(,>,H4R,F84N <">4BJ:bP46 4 J>4RH@0,>4b.

27. ;,0*J>"D@*>Z6 L@>* D"2&4H4b F,:\F84N D"6@>@& ( ;KCEC), >,BD"&4H,:\FH&,>>"b

@D(">42"P4b, 4(D"`V"b &"0>J` D@:\ & "8P4bN BD@H,FH" BD@H4& ;A'Q 4 BD4>4<"&T"b

"8H4&>@, JR"FH4, & D"FF<@HD,>44 &ZT,JB@<b>JH@(@ *,:" @ B"H,>H, >" (,>>Z6 <"H,D4":

N"("N"4, >"FH"4&",H >" &&,*,>44 $@:,, FHD@(4N @(D">4R,>46 >" B"H,>H@&">4, (,>,H4R,F8@(@

<"H,D4":" R,:@&,8" & B@:@0,>4bN @$ 4>H,::,8HJ":\>@6 F@$FH&,>>@FH4 & D"<8"N ',>,D":\>@(@

F@(:"T,>4b B@ H"D4L"< 4 H@D(@&:,. ;KCEC BD42Z&",H 8 BD42>">4` *&JN F4FH,<

P,>>@FH,6, " 4<,>>@: F4FH,<Z P,>>@FH,6 8@D,>>ZN >"D@*@& - " F@&<,FH>@6 F4FH,<Z

>@&@&&,*,>46" 4 F@&D,<,>>@6 >"J84 - " 4>FH4HJP4@>":\>@6 F4FH,<Z >@&@&&,*,>46". 7D@<,
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H@(@, ;KCEC BD42Z&",H BD42>"H\ &8:"* 4 2>"R,>4, B,D&@6 42 >4N & *,:, F>"$0,>4b

>"F,:,>4b <4D" BD@*@&@:\FH&4,<, D"2&4H4b F,:\F8@(@ N@2b6FH&" 4 J*@&:,H&@D,>4b

B@HD,$>@FH,6 & <,*4P4>F8@6 B@<@V4.

28. EJV,FH&J,H Db* <,0*J>"D@*>ZN *@(@&@D@& B@ BD"&"< R,:@&,8", 8@H@DZ, <@(JH 4<,H\

@BD,*,:,>>@, @H>@T,>4, 8 *">>@<J &@BD@FJ. EH"H\b 3 %F,@$V,6 *,8:"D"P44 BD"& R,:@&,8"

(:"F4H: " 7"0*Z6 R,:@&,8 4<,,H BD"&@ >" 042>\, >" F&@$@*J 4 >" :4R>J`

>,BD48@F>@&,>>@FH\", - " & FH"H\, 5 (@&@D4HFb: " =48H@ >, *@:0,> B@*&,D("H\Fb BZH8"<

4:4 0,FH@84<, $,FR,:@&,R>Z< 4:4 J>40"`V4< ,(@ *@FH@4>FH&@ @$D"V,>4` 4 >"8"2">4`".
EH"H\b 12 (:"F4H: " =48H@ >, <@0,H B@*&,D("H\Fb BD@42&@:\>@<J &<,T"H,:\FH&J & ,(@

:4R>J` 4 F,<,6>J` 042>\, BD@42&@:\>Z< B@Fb("H,:\FH&"< >" >,BD48@F>@&,>>@FH\ ,(@

04:4V", H"6>J ,(@ 8@DD,FB@>*,>P44 4:4 >" ,(@ R,FH\ 4 D,BJH"P4`. 7"0*Z6 R,:@&,8

4<,,H BD"&@ >" 2"V4HJ 2"8@>" @H H"8@(@ &<,T"H,:\FH&" 4:4 H"84N B@Fb("H,:\FH&". ]H@

BD"&@ H"80, 2"8D,B:,>@ & FH"H\, 17 ;,0*J>"D@*>@(@ B"8H" @ (D"0*">F84N 4 B@:4H4R,F84N

BD"&"N, N@Hb H"< (@&@D4HFb @ " >,2"8@>>ZN" B@Fb("H,:\FH&"N. % FH"H\, 15(1)
;,0*J>"D@*>@(@ B"8H" @$ ^8@>@<4R,F84N, F@P4":\>ZN 4 8J:\HJD>ZN BD"&"N (@&@D4HFb, RH@

8"0*Z6 R,:@&,8 4<,,H BD"&@ >":

"a) JR"FH4, & 8J:\HJD>@6 042>4;

b) B@:\2@&">4, D,2J:\H"H"<4 >"JR>@(@ BD@(D,FF" 4 4N BD"8H4R,F8@(@ BD4<,>,>4b;

c) B@:\2@&">4, 2"V4H@6 <@D":\>ZN 4 <"H,D4":\>ZN 4>H,D,F@&, &@2>48"`V4N &

F&b24 F :`$Z<4 >"JR>Z<4, :4H,D"HJD>Z<4 4:4 NJ*@0,FH&,>>Z<4 HDJ*"<4, "&H@D@< 8@H@DZN

@> b&:b,HFb".

% BJ>8H, 18 %@22&">4b G,(,D">F8@6 8@>L,D,>P44 F8"2">@: " N@Hb B@F:,*>4, >"JR>Z,

@H8DZH4b 4 H,N>4R,F84, *@FH40,>4b @H8DZ&"`H T4D@84, B,DFB,8H4&Z *:b F@P4":\>@-
^8@>@<4R,F8@(@ 4 8J:\HJD>@(@ BD@(D,FF", @>4 <@(JH H,< >, <,>,, B@FH"&4H\ B@* J(D@2J

@FJV,FH&:,>4, BD"& 4 F&@$@* 4 B@HD,$J`H & F&b24 F ^H4< B@FH@b>>@(@ &>4<">4b".
EH"H\b 1 ),8:"D"P44 _=+E7? @ D"F, 4 D"F@&ZN BD,*D"FFJ*8"N (:"F4H:

"1. %F, :`*4 BD4>"*:,0"H 8 @*>@<J 4 H@<J 0, &4*J 4 4<,`H @$V,,

BD@4FN@0*,>4,. ?>4 D@0*"`HFb D"&>Z<4 & *@FH@4>FH&, 4 & BD"&"N, 4 &F, @>4

F@FH"&:b`H >,@HX,<:,<J` R"FH\ R,:@&,R,FH&".

2. %F, :`*4 4 (DJBBZ :`*,6 4<,`H BD"&@ @H:4R"H\Fb *DJ( @H *DJ(",
D"FF<"HD4&"H\ F,$b 8"8 H"8@&ZN 4 FR4H"H\Fb H"84<4. ?*>"8@ <>@(@@$D"24, L@D<

042>4 4 BD"&@ >" D"2:4R4, >4 BD4 8"84N @$FH@bH,:\FH&"N >, <@(JH F:J04H\

BD,*:@(@< *:b D"F@&ZN BD,*D"FFJ*8@&; >4 `D4*4R,F84, >4 L"8H4R,F84 @>4 >, <@(JH

F:J04H\ @BD"&*">4,< 8"8@6 $Z H@ >4 $Z:@ *4F8D4<4>"P4@>>@6 BD"8H484 4:4

@F>@&">4,< B@:4H484 "B"DH,4*", BD,*FH"&:b`V,6 F@$@6 F"<J` 8D"6>`` L@D<J

D"F42<".
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3. 3*,>H4R>@FH\ BD@4FN@0*,>4b >48@4< @$D"2@< >, 2"HD"(4&",H &@2<@0>@FH,6

*:b :`*,6 &,FH4 D"2:4R>Z6 @$D"2 042>4; @>" H"80, >, 4F8:`R",H >4 FJV,FH&@&">4b

D"2:4R46, @F>@&Z&"`V4NFb >" D"2>@@$D"244 8J:\HJD, FD,*Z 4 4FH@D44, >4 BD"&" >"

F@ND">,>4, 8J:\HJD>@6 F"<@$ZH>@FH4.

4. %F, >"D@*Z <4D" @$:"*"`H D"&>Z<4 FB@F@$>@FHb<4, B@2&@:b`V4<4 4<

*@FH4(>JH\ F"<@(@ &ZF@8@(@ JD@&>b 4>H,::,8HJ":\>@(@, H,N>4R,F8@(@, F@P4":\>@(@,
^8@>@<4R,F8@(@, 8J:\HJD>@(@ 4 B@:4H4R,F8@(@ D"2&4H4b.

5. C"2:4R4b & *@FH40,>4bN D"2>ZN >"D@*@& @$XbF>b`HFb 4F8:`R4H,:\>@

(,@(D"L4R,F84<4, 4FH@D4R,F84<4, B@:4H4R,F84<4, ^8@>@<4R,F84<4, F@P4":\>Z<4 4

8J:\HJD>Z<4 L"8H@D"<4. ]H4 D"2:4R4b >4 & 8@,< F:JR", >, <@(JH F:J04H\

BD,*:@(@< *:b JFH">@&:,>4b 8"8@6 $Z H@ >4 $Z:@ 4,D"DN4R,F8@6 8:"FF4L48"P44

>"P46 4 >"D@*@&".

29. A@F:, BD,*FH"&:,>4b &ZT,JB@<b>JH@(@ *@8:"*" ;,0*J>"D@*>@(@ 8@<4H,H" B@ $4@^H48,

>" *&"*P"H\ *,&bH@6 F,FF44 ',>,D":\>@6 8@>L,D,>P44 _=+E7? 11 >@b$Db 1997 (@*" $Z:"

,*4>@(:"F>@ BD4>bH" %F,@$V"b *,8:"D"P4b @ (,>@<, R,:@&,8" 4 BD"&"N R,:@&,8". % ^H@6

),8:"D"P44 $Z:4 JRH,>Z <>@(4, 42 &@BD@F@&, &Z2Z&"`V4N @$,FB@8@,>>@FH\ 8@D,>>ZN

>"D@*@&, >@ & H@ 0, &D,<b $Z:" BD42>">" &Z(@*", 8@H@DJ` R,:@&,R,FH&@ <@0,H 42&:,R\ 42

P,>>ZN @H8DZH46, F*,:">>ZN & N@*, 4FF:,*@&">4b (,>@& R,:@&,8". G"84< @$D"2@<, @>" >,

BD42Z&",H 8 2"BD,V,>4` F$@D" @$D"2P@& (,>@<" R,:@&,8", " F8@D,, >"BD"&:,>" >"

2"8D,B:,>4, <,0*J>"D@*>ZN FH">*"DH@&, ("D">H4DJ`V4N @FJV,FH&:,>4, BD"& R,:@&,8" *:b

JR"FH>48@& BD@,8H". =" F&@,6 F@D@8 HD,H\,6 F,FF44 7@<4FF4b ?D(">42"P44 ?$X,*4>,>>ZN

="P46 B@ BD"&"< R,:@&,8" BD4>b:" D,2@:`P4` 1997/71, @2"(:"&:,>>J` " AD"&" R,:@&,8" 4

$4@^H48"", & 8@H@D@6 @>" @H<,H4:" >,@$N@*4<@FH\ @(D"*4H\ *@FH@4>FH&@ 4

>,BD48@F>@&,>>@FH\ R,:@&,R,F8@6 :4R>@FH4 4 @$,FB,R4H\, RH@$Z >"JR>Z6 BD@(D,FF F:J04:

$:"(J :`*,6 4 BD@4FN@*4: BD4 J&"0,>44 @F>@&>ZN BD"& R,:@&,8".

30. )DJ(4, @D(">42"P44 H"80, 2">4<"`HFb JFH">@&:,>4,< FH">*"DH@&, 8@H@DZ<4 @>4

DJ8@&@*FH&J`HFb & F&@,6 D"$@H,. % <"DH, 1996 (@*" ?D(">42"P4b B@ 42JR,>4` (,>@<"

R,:@&,8" ( MI'?), <,0*J>"D@*>Z6 @D("> B@ 8@@D*4>"P44 4FF:,*@&">46 & @$:"FH4 (,>,H484

R,:@&,8", BD4>b:" 2"b&:,>4, B@ @F>@&>Z< BD4>P4B"< BD@&,*,>4b (,>,H4R,F84N

4FF:,*@&">46, B@*(@H@&:,>>@, ,, 7@<4H,H@< B@ ^H4R,F84<, `D4*4R,F84< 4 F@P4":\>Z<

&@BD@F"<. % @F>@&J F&@4N D,8@<,>*"P46 ^H@H 7@<4H,H B@:@04: R,HZD, BD4>P4B":
BD42>">4, H@(@ L"8H", RH@ (,>@< R,:@&,8" b&:b,HFb R"FH\` @$V,(@ >"F:,*4b R,:@&,R,FH&";
FHD@(@, F@$:`*,>4, <,0*J>"D@*>ZN >@D< B@ BD"&"< R,:@&,8"; J&"0,>4, P,>>@FH,6,
HD"*4P46, 8J:\HJDZ 4 F"<@$ZH>@FH4 JR"FH>48@& 4FF:,*@&">46; BD42>">4, 4 B@**,D08"

*@FH@4>FH&" 4 F&@$@*Z R,:@&,R,F8@6 :4R>@FH4. ]H@H 7@<4H,H D,8@<,>*@&": 2"BD,H4H\

" >,BD"&@<,D>@, F8:@>,>4," 8 JR"FH4` & 8"DH4D@&">44 (,>@& 2" FR,H BD,*@FH"&:,>4b

8@<B,>F"P44 @H*,:\>Z< :4P"<, F,<\b< 4 (DJBB"< >"F,:,>4b, >@ @H<,H4:, RH@ <@0>@ $Z:@

$Z BD,*JF<@HD,H\ 2"8:`R,>4, F@(:"T,>46, & R"FH>@FH4 @ BD,*@FH"&:,>44 <,*4P4>F8@(@

@$F:J04&">4b 4:4 4>L@D<"P4@>>@(@ @$,FB,R,>4b 4:4 @ &@2<@0>@< @HR4F:,>44 R"FH4

FD,*FH& 2" 4FB@:\2@&">4, "&H@DF84N BD"& >" (J<">4H"D>Z, P,:4.
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31. % D,8@<,>*"P4bN JB@<4>":"F\ H"80, >,@$N@*4<@FH\ B@:JR,>4b @F@2>">>@(@ F@(:"F4b,
" F&@$@*>@(@ @H BD4>J0*,>4b F@ FH@D@>Z >"JR>ZN, <,*4P4>F84N 4:4 *DJ(4N 4>FH4HJH@&".
G"8@, F@(:"F4, <@0,H $ZH\ *">@ " @H*,:\>Z< R,:@&,8@<, F,<\,6 4:4 >" JD@&>, @$V4>Z 4

(DJBBZ >"F,:,>4b". % F&b24 F ^H4< &@BD@F@< & >,8@H@DZN F:JR"bN <@(JH &@2>48>JH\

BD@$:,<Z, H"8 8"8 42 ^H@6 L@D<J:4D@&84 F:,*J,H, RH@ JR,>Z< <@0,H 4 >, B@>"*@$4H\Fb

B@:JR,>4b F@(:"F4b @H*,:\>@(@ R,:@&,8".

32. % 8@>P, 1997 (@*" 7@<4H,H MI'? B@ BD"&"< 4>H,::,8HJ":\>@6 F@$FH&,>>@FH4

B@*(@H@&4: 2"b&:,>4, @ BD@$:,<"N B"H,>H@&">4b, F&b2">>ZN F BD,0*,&D,<,>>Z<

@$>"D@*@&">4,< >,@$D"$@H">>ZN *">>ZN @ B@F:,*@&"H,:\>@FHbN @F>@&">46, 8@H@D@, $Z:@

@*@$D,>@ E@&,H@< MI'? 4 & 8@H@D@< @D(">42"P4b &>@&\ 2"b&4:", RH@ @>" &@2D"0",H BD@H4&

B"H,>H@&">4b " >,$@:\T4N B@F:,*@&"H,:\>@FH,6 BD@42&@:\>@ &Z$D">>ZN JR"FH8@& (,>@&,
F@*,D0"V4N 8@*4D@&">>J` 4>L@D<"P4` @ $,:8"N F >,@BD,*,:,>>Z<4 LJ>8P4b<4", >@ & H@

0, &D,<b JH@R>4:", RH@ @>" >, &@2D"0",H BD@H4& B"H,>H@&">4b " B@:,2>ZN D,2J:\H"H@&,
B@:JR,>>ZN >" @F>@&">44 (,>,H4R,F8@6 4>L@D<"P44".

33. ),&b>@FH@ HD,H\b ;,0B"D:"<,>HF8"b 8@>L,D,>P4b BD4>b:" >" @F>@&, 8@>F,>FJF"

D,2@:`P4` B@ $4@^H48,, & 8@H@D@6 @>" B@*R,D8>J:" FD@R>J` >,@$N@*4<@FH\, & R"FH>@FH4,
D"2D"$@H84 <,0*J>"D@*>ZN BD4>P4B@&, 8@H@DZ, @$,FB,R4&":4 $Z J&"0,>4, 8J:\HJD>@(@

<>@(@@$D"24b, 2"BD,V":4 42&:,R,>4, L4>">F@&@6 BD4$Z:4 @H 4FB@:\2@&">4b H8">,6 4

@D(">@& R,:@&,8" 4 >, *@BJF8":4 B"H,>H@&">4b (,>@& R,:@&,8". =" F&@,6 HD4*P"H\ &H@D@6

@R,D,*>@6 F,FF44 ?D(">42"P4b "LD48">F8@(@ ,*4>FH&" 2"b&4:" @ >"<,D,>44 B@@VDbH\

J&"0,>4, BD"& @H*,:\>ZN :4P & F&b24 F ^H4< &@BD@F@< 4 B@$J0*"H\ (@FJ*"DFH&"- R:,>Z 8

BD4>bH4` F@@H&,HFH&J`V,(@ 2"8@>@*"H,:\FH&" 4 F@2*">4` 8@>FJ:\H"H4&>ZN @D(">@& *:b

8@>HD@:b & ^H@6 FL,D,. % FH"H\, 21 +&D@B,6F8@6 8@>&,>P44 @ BD"&"N R,:@&,8" & F&b24 F

BD4<,>,>4,< $4@:@(44 4 <,*4P4>Z (@&@D4HFb: " Q,:@&,R,F8@, H,:@ 4 ,(@ R"FH4 >, *@:0>Z

4FB@:\2@&"H\Fb 8"8 H"8@&Z, *:b 42&:,R,>4b L4>">F@&@6 BD4$Z:4" ( ^H@ >, D"FBD@FHD">b,HFb

>" &@:@FZ 4 >@(H4 R,:@&,8", b&:b`V4,Fb 4FH@R>48"<4 4>L@D<"P44 @ )=7, H"8 8"8 4N

F$@D >, FR4H",HFb >"DJT,>4,< R,:@&,R,F8@(@ *@FH@4>FH&"). % *@8:"*, ;,0*J>"D@*>@(@

8@<4H,H" B@ $4@^H48, @H<,R",HFb, RH@ H"8J` H@R8J 2D,>4b <@0>@ FR4H"H\ 2"B"*>@6

B@24P4,6.

34. ]H4 BD@$:,<Z D"FF<"HD4&"`HFb H"80, 4 @H*,:\>Z<4 FHD">"<4. 3>*4b D"2D"$"HZ&",H

2"8@>@*"H,:\FH&@, @$,FB,R4&"`V,, :4P"<, 8@H@DZ, BD,*@FH"&:b`H @$D"2PZ )=7, BD"&@ >"

*@:` FD,*FH&, B@:JR",<ZN & D,2J:\H"H, 4N 4FB@:\2@&">4b. =, 4F8:`R,>@, RH@ >,8@H@DZ,

FHD">Z $"FF,6>" G4N@(@ @8,">" <@(JH @$D"H4H\Fb & ;,0*J>"D@*>Z6 EJ* F BD@F\$@6 *"H\

8@>FJ:\H"H4&>@, 2"8:`R,>4, @ <@D":\>@6 FH@D@>, &Z*"R4 B"H,>H@& >" (,>Z R,:@&,8", 4 &

>"FH@bV,, &D,<b D"2D"$"HZ&"`H " H4N@@8,">F846 *@(@&@D @ 2"V4H, &F,N L@D< 042>4 @H

B"H,>H@&">4b". % >,8@H@DZN FHD">"N *,6FH&J,H 2"8@>@*"H,:\FH&@, D,(:"<,>H4DJ`V,,

&@BD@FZ <,*4P4>F8@6 ^H484.

35. =, &F, (@FJ*"DFH&" B@**,D04&"`H 2"BD,H >" B"H,>H@&">4, H8">,6 4 @D(">@& R,:@&,8".
=" %F,<4D>@6 &FHD,R, >" &ZFT,< JD@&>, 1992 (@*" & C4@- *,- /">,6D@ E@,*4>,>>Z, SH"HZ

!<,D484, @*4> 42 8DJB>,6T4N B"DH>,D@& & D"<8"N A;'Q, &ZD"24:4 <>,>4, @ H@<, RH@
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(,>Z D"FH,>46 4 04&@H>ZN BD,*FH"&:b`H F@$@6 R"FH\ @$V,(@ <,0*J>"D@*>@(@ *@FH@b>4b 4

B@^H@<J >, b&:b`HFb F@$FH&,>>@FH\` 4N &:"*,:\P,&. +F:4 F:,*@&"H\ ^H@6 B@24P44, H@

:`$Z, L4>">F@&Z, &Z(@*Z @H 4FB@:\2@&">4b ^H4N (,>@& $J*JH B@:JR"H\ :4P",
@FJV,FH&:b`V4, <">4BJ:bP44 >"* (,>@L@>*@< & 4>H,D,F"N 42&:,R,>4b 8@<<,DR,F8@6

B@:\2Z. ;>@(4, BD,*FH"&4H,:4 D"2&4&"`V4NFb FHD">, & 8@H@DZN F8@>P,>HD4D@&">" $ó:\T"b

R"FH\ (,>,H4R,F8@(@ <>@(@@$D"24b <4D", @H&,D("`H ^HJ H@R8J 2D,>4b, FR4H"b ,, B@24P4,6

4F8:`R4H,:\>@ BD@<ZT:,>>@ D"2&4HZN FHD">. % H@ 0, &D,<b >,*"&>bb D,8@<,>*"P4b #`D@

B@ B"H,>H"< 4 H@&"D>Z< 2>"8"< <4>4FH,DFH&" H@D(@&:4 E@,*4>,>>ZN SH"H@& !<,D484

F&4*,H,:\FH&J,H @ &@2<@0>@< 42<,>,>44 ^H@6 B@24P44. ]H@ #`D@ BD,*@FH,D,(",H, RH@

" 42@$D,H,>4b, >"BD"&:,>>Z, >" F@2*">4, R,:@&,8@B@*@$>ZN/ 4>ZN N4<,D>ZN @D(">42<@& &

@BD,*,:,>>ZN @$FH@bH,:\FH&"N <@(JH $ZH\ >,B"H,>H@FB@F@$>Z<4, H"8 8"8 @>4, & R"FH>@FH4,
>, $J*JH @H&,R"H\ H,< "FB,8H"< HD,$@&">4b B@:,2>@FH4, 8@H@DZ, 8"F"`HFb (@FJ*"DFH&,>>@6

B@:4H484 4 @$V,FH&,>>@6 <@D":4" B"H,>H>@(@ BD"&", B@F8@:\8J FJ*Z 4FB@:\2J`H H"8@,

H@:8@&">4, HD,$@&">4b B@:,2>@FH4, 8@H@D@, 4F8:`R",H 42@$D,H,>4b, FR4H"`V4,Fb " &D,*>Z<4

*:b $:"(@B@:JR,>4b, D"2J<>@6 B@:4H484 4 <@D":4 @$V,FH&"". (Lowell v . Lewis , Fed.
Cas. No. 8568 (C.C. Mass. 1817), P4H. & Tool-O-Matic Inc. v. Proma Product-und
Marketing Gesellschaft M.b.H ., 945 F.2d 1546, 1552, 20 USPQ2d 1332, 1338
(Fed. Cir. 1991)).

#J*JV,,#J*JV,, A;'QA;'Q

36. %@BD,84 JH&,D0*,>4b< <>@(4N BD,*FH"&4H,:,6 8@D,>>ZN >"D@*@&, >4 & *@8:"*,

;,0*J>"D@*>@(@ 8@<4H,H" B@ $4@^H48,, >4 & ),8:"D"P44 _=+E7? >, F@*,D04HFb BD42Z&"

8 @H8"2J @H @FJV,FH&:,>4b H"84N BD@,8H@&, 8"8 A;'Q. % >4N F8@D,, B@*R,D84&",HFb

>,@$N@*4<@FH\ BD4 @FJV,FH&:,>44 D"$@H B@ B@BJ:bP4@>>@6 (,>,H48, BD4>4<"H\ &@ &>4<">4,

@F>@&>Z, BD"&" R,:@&,8" 4 F@*,D0"HFb BD,*:@0,>4b & @H>@T,>44 H@(@, 8"8 BD,@*@:,H\,
N@Hb $Z & >,8@H@D@6 FH,B,>4, Db* BD@$:,<, &Z2Z&"`V4N $,FB@8@6FH&@. ="BD4<,D, & >4N

F@*,D04HFb BD42Z& @$,FB,R4H\ JR"FH4, (DJBB 8@D,>>ZN 04H,:,6 4 BD,*FH"&4H,:,6 @$V4> &

@$FJ0*,>44 BD@,8H" 4 4FF:,*@&"H,:b< >"FH@bH,:\>@ BD,*:"(",HFb BD4>4<"H\ &@ &>4<">4,

4FH@D4` H@6 (DJBBZ >"F,:,>4b, 8@H@DJ` @>4 F@$4D"`HFb F*,:"H\ @$X,8H@< 4FF:,*@&">4b, 4

JR4HZ&"H\ >, H@:\8@ &@BD@FZ, BD,*FH"&:b`V4, >"JR>Z6 4>H,D,F, >@ H"80, 4 ^H4R,F84,,
F@P4":\>Z, 4 4*,@:@(4R,F84, B@F:,*FH&4b 4FF:,*@&">4b *:b *">>@6 (DJBBZ.

37. % *@8:"*, ;,0*J>"D@*>@(@ 8@<4H,H" B@ $4@^H48, B@*R,D84&",HFb >,@$N@*4<@FH\

B@:JR,>4b " @F@2>">>@(@ F@(:"F4b" 4 @BD,*,:b,HFb >,8@H@DZ6 <4>4<J< 4>L@D<"P44 >"

D@*>@< b2Z8, @$X,8H" @$F:,*@&">4b, 8@H@D@6 @> *@:0,> D"FB@:"("H\, BD,0*, R,< 8 >,<J

<@0>@ $J*,H @$D"H4H\Fb F BD@F\$@6 *"H\ F@(:"F4, >" &2bH4, @$D"2P@& 4:4 >" BD@&,*,>4,

@$F:,*@&">4b, &8:`R"b @$V,, @B4F">4, BD,*FH@bV,6 BD@P,*JDZ 4 42:@0,>4, D4F8@& 4

&Z(@*, &ZH,8"`V4N 42 B@:JR,>>@6 4>L@D<"P44. % H@ 0, &D,<b & *@8:"*, @H<,R",HFb,
RH@ &,D@bH>@FH\ B@:JR,>4b *,6FH&4H,:\>@ @F@2>">>@(@ F@(:"F4b BD"8H4R,F84 F&@*4HFb 8

>J:`, BD,0*, &F,(@ B@H@<J, RH@ >,&@2<@0>@ F J&,D,>>@FH\` F8"2"H\, RH@ BD,*@FH"&:,>>"b

JR"FH>48"< 4>L@D<"P4b $Z:" 4<4 B@>bH" & B@:>@6 <,D,. =" ^H@< @F>@&">44 & *@8:"*,

*,:",HFb &Z&@* @ H@<, RH@ 2"*"R" F@FH@4H >, FH@:\8@ & B@:JR,>44 " @F@2>">>@(@ F@(:"F4b",
F8@:\8@ & @$,FB,R,>44 JR,>Z<4 >"*:,0"V,(@ 4>L@D<4D@&">4b B@H,>P4":\>ZN JR"FH>48@&

BD@,8H" F JR,H@< 8J:\HJD>ZN 4 D,:4(4@2>ZN HD"*4P46 4 >J0* 4N @$V4>Z.
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38. 7D@<, H@(@, & *@8:"*, 2"HD"(4&",HFb &@BD@F 8@::,8H4&>@(@ F@(:"F4b >" JR"FH4, &

@$F:,*@&">44. E>"R":" >,@$N@*4<@ B@:JR4H\ F@(:"F4, BD"&4H,:\FH&", 8@H@D@, *@:0>@ $ZH\

B@*8D,B:,>@ F@(:"F4,< @H*,:\>ZN :4P 4 (DJBB >"F,:,>4b/ @$V4>, &Z$D">>ZN *:b

@$F:,*@&">4b, BD4R,< H"8@, F@(:"F4, <@0,H $ZH\ &ZD"0,>@ BDb<@ 4:4 R,D,2

@L4P4":\>ZN/ >,@L4P4":\>ZN DJ8@&@*4H,:,6, BD,*FH"&4H,:,6 (DJBB >"F,:,>4b 4:4

*@&,D,>>ZN B@FD,*>48@&. E@(:"F4, >,@$N@*4<@ B@:JR4H\ 4<,>>@ J H,N :4P, 8H@ &BD"&,

*"H\ H"8@, F@(:"F4,, F JR,H@< F@P4":\>@6 FHDJ8HJDZ (DJBBZ, ,, P,>>@FH,6, 2"8@>@&, P,:,6

4 JFHD,<:,>46, BD4 ^H@< F:,*J,H @$,FB,R4H\, RH@$Z F"<" BD@P,*JD" &2bH4b @$D"2P@&

F:`>Z, 8@04, &@:@F 4:4 8D@&4 >, >"DJT":" BD4>bHZN & ^H@6 (DJBB, :4P 8J:\HJD>ZN

>@D<. K@D<" &ZD"0,>4b H"8@(@ F@(:"F4b *@:0>" FH"H\ BD,*<,H@< @$FJ0*,>4b 4

F@(:"F@&">4b F 8"0*@6 8@>8D,H>@6 @$V4>@6.

%Z&@*%Z&@*

39. ?FJV,FH&:,>4, BD@,8H" 42JR,>4b <>@(@@$D"24b (,>@<" R,:@&,8" BD@*@:0",HFb,
>,F<@HDb >" &@2D"0,>4b <>@(4N 8@D,>>ZN >"D@*@&. ;@0>@ F8"2"H\, RH@ D"FH,H @F@2>">4,

4 B@>4<">4, &"0>@FH4 ^H4R,F84N 4 `D4*4R,F84N "FB,8H@&, F&b2">>ZN F@ F$@D@< @$D"2P@&

(,>@<" R,:@&,8". % >"FH@bV,, &D,<b &@ <>@(4N BD@,8H"N & ^H@6 @$:"FH4 JR4HZ&"`HFb

^H4R,F84,, `D4*4R,F84, 4 F@P4":\>Z, B@F:,*FH&4b 4N @FJV,FH&:,>4b, & F&b24 F R,<

@BD,*,:,>>"b *@:b 4N $`*0,H" &Z*,:b,HFb >" H"84, "FB,8HZ, 8"8 B@:JR,>4, @F@2>">>@(@

F@(:"F4b, @$,FB,R,>4, 8@>L4*,>P4":\>@FH4 4 @$JR,>4,. %@2<@0>@, RH@ >,8@H@DZ,

&@BD@FZ, &@:>J`V4, 8@D,>>Z, >"D@*Z, <@0>@ D,T4H\ & N@*, BD,*BD4>4<",<ZN >"

<,0*J>"D@*>@< 4 <,FH>@< JD@&>bN JF4:46 B@ F@&,DT,>FH&@&">4` 8@>FJ:\H"P46 F 8@D,>>Z<4

>"D@*"<4 4 2" FR,H &>,F,>4b 42<,>,>46 & B"H,>H>@, BD"&@. % H@ 0, &D,<b >,8@H@DZ,

BD@$:,<Z, &@:>J`V4, 8@D,>>Z, >"D@*Z, >,&@2<@0>@ D,T4H\ *@:0>Z< @$D"2@< $,2

B@:>@(@ 2"BD,H" >" @FJV,FH&:,>4, BD@,8H@&, B@*@$>ZN A;'Q, " H"80, >" B"H,>H@&">4,

@$D"2P@& (,>@<" R,:@&,8".

-----


