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1. =" F&@,6 HD4*P"H\ &@F\<@6 F,FF44 7@<4H,H B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" &

<4D>ZN P,:bN @H<,H4:, RH@ >" HD4*P"H\ R,H&,DH@6 F,FF44_D4*4R,F8@(@ B@*8@<4H,H" C"$@R"b (DJBB"
A@*8@<4H,H" B@ BJ>8HJ 4 B@&,FH84 *>b "%@BD@FZ, 8"F"`V4,Fb @BD,*,:,>4b 4 *,:4<4H"P44

8@F<4R,F8@(@ BD@FHD">FH&", " H"80, N"D"8H,D" 4 4FB@:\2@&">4b (,@FH"P4@>"D>@6 @D$4HZ" B@*(@H@&4:"
@8@>R"H,:\>Z6 H,8FH &@BD@F>48" B@ &@2<@0>Z< BD"&@&Z< &@BD@F"<, 8"F"`V4<Fb "^D@8@F<4R,F84N
@$X,8H@&. 7@<4H,H F@(:"F4:Fb F A@*8@<4H,H@< (A/AC.105/6074 Corr.1,BJ>8H 38),RH@ P,:\ &@BD@F>48"
F@FH@4H & H@<, RH@$Z 2"BD@F4H\ BD,*&"D4H,:\>Z, <>,>4b (@FJ*"DFH& - R:,>@& 7@<4H,H" B@ D"2:4R>Z<
BD@$:,<"<, 8"F"`V4<Fb "^D@8@F<4R,F84N @$X,8H@&. 7@<4H,H H"80, F@(:"F4:Fb F H,<, RH@ @H&,HZ >"
&@BD@F>48 B@<@(JH _D4*4R,F8@<J B@*8@<4H,HJ BD4>bH\ D,T,>4, B@ &@BD@FJ @ &@2<@0>@< B@Db*8,

*":\>,6T,(@ D"FF<@HD,>4b BJ>8H" 4 B@&,FH84 *>b. 7@<4H,H *":,, F@(:"F4:Fb F A@*8@<4H,H@< & H@<,
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(@FJ*"DFH&"< - R:,>"< 7@<4H,H" B@ 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN,
BD,*:@04: BD,*FH"&4H\ & E,8D,H"D4"H &ZT,JB@<b>JHJ` 4>L@D<"P4`, F H,< RH@$Z E,8D,H"D4"H <@(
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%@BD@F%@BD@F 1: ;@0,H;@0,H :4:4 "^D@8@F<4R,F846"^D@8@F<4R,F846 @$X,8H@$X,8H $ZH\$ZH\ @BD,*,:,>@BD,*,:,> 8"88"8 @$X,8H@$X,8H,
8@H@DZ68@H@DZ6 FB@F@$,>FB@F@$,> 8"88"8 B,D,<,V"H\FbB,D,<,V"H\Fb && 8@F<4R,F8@<8@F<4R,F8@< BD@FHD">FH&,BD@FHD">FH&,, H"8H"8 44,
4FB@:\2Jb4FB@:\2Jb F&@4F&@4 "^D@*4>"<4R,F84,"^D@*4>"<4R,F84, F&@6FH&"F&@6FH&", @BD,*,:,>>Z6@BD,*,:,>>Z6 B,D4@*B,D4@*

&D,<,>4&D,<,>4 >"N@*4H\Fb>"N@*4H\Fb && &@2*JT>@<&@2*JT>@< BD@FHD">FH&,BD@FHD">FH&,?

QH@ 8"F",HFb @BD,*,:,>4b "^D@8@F<4R,F8@(@ @$X,8H", H@, N@Hb & P,:@< <Z F@(:"F>Z F

L@D<J:4D@&8@6 &@BD@F" 1, & 8@H@D@< FB@F@$>@FH\ "B,D,<,V"H\Fb" 4 "&ZN@*4H\ >" @D$4HJ"
D"FF<"HD4&",HFb & 8"R,FH&, @F@$@6 N"D"8H,D4FH484 "^D@8@F<4R,F8@(@ @$X,8H", <Z H,< >, <,>,,

FR4H",<, RH@ H"8@, H@:8@&">4, H,F>@ F&b2">@ F &@BD@F@< D"2&4H4b H,N>484, 4 B@^H@<J D,8@<,>*J,<,
& P,:bN &ZD"$@H84 &@2<@0>@(@ BD"&@&@(@ @BD,*,:,>4b, F@@H&,HFH&J`V,(@ JD@&>`>"JR>@-H,N>4R,F8@(@
BD@(D,FF", HV"H,:\>@ 42JR4H\ D,8&424HZ ""^D@8@F<4R,F8@(@ @$X,8H"".
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A@ <>,>4` BD"&4H,:\FH&", 4 4FN@*b 42 >Z>,T>,(@ JD@&>b >"JR>@-H,N>4R,F8@(@ BD@(D,FF", B@*
H"8 >"2Z&",<Z< ""^D@8@F<4R,F84< @$X,8H@<" B@>4<",HFb @$X,8H, BD,*>"2>"R,>>Z6 *:b 4FB@:\2@&">4b
F ,*4>FH&,>>@6 P,:\`: @FJV,FH&:,>4b *,bH,:\>@FH4 & 8@F<4R,F8@< BD@FHD">FH&,. E&b2">>@, F

&ZB@:>,>4,< ^H@6 LJ>8P44 @$FH@bH,:\FH&@ BD@N@0*,>4b R,D,2 2,<>J` "H<@FL,DJ >, &:4b,H >"

P,:\>@FH\ B@FH"&:,>>@6 2"*"R4 & D"<8"N J>4L4P4D@&">>@(@ D,04<".
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4FB@:\2J,<ZN4FB@:\2J,<ZN "^D@*4>"<4R,F84N"^D@*4>"<4R,F84N F&@6FH&F&@6FH& 44 8@F<4R,F84N8@F<4R,F84N H,N>@:@(46H,N>@:@(46,
"" H"80,H"80, 8@>FHDJ8P4@>>ZN8@>FHDJ8P4@>>ZN @F@$,>>@FH,6@F@$,>>@FH,6, 4:44:4 F:,*J,HF:,*J,H D"2D"$@H"H\D"2D"$@H"H\

,*4>Z6,*4>Z6 4:44:4 J>4L4P4D@&">>Z6J>4L4P4D@&">>Z6 D,04<D,04< *:b*:b H"84NH"84N @$X,8H@&@$X,8H@&?

A@ <>,>4` BD"&4H,:\FH&" 4 & F@@H&,HFH&44 F ,*4>Z< B@*N@*@<, BD,*:@0,>>Z< & BJ>8H, 2,
>"FH@bV46 &@BD@F >, 4<,,H `D4*4R,F8@(@ 2>"R,>4b, 4 ,(@ L@D<J:4D@&8J F:,*J,H 42<,>4H\.

%@BD@F%@BD@F 4: C"FF<"HD4&"`HFbC"FF<"HD4&"`HFb :4:4 "^D@8@F<4R,F84,"^D@8@F<4R,F84, @$X,8HZ@$X,8HZ &@&@ &D,<b&D,<b 4N4N >"N@0*,>4b>"N@0*,>4b

&& &@2*JT>@<&@2*JT>@< BD@FHD">FH&,BD@FHD">FH&, && 8"R,FH&,8"R,FH&, &@2*JT>ZN&@2*JT>ZN FJ*@&FJ*@&, "" &@&@ &D,<b&D,<b >"N@0*,>4b>"N@0*,>4b

&& 8@F<4R,F8@<8@F<4R,F8@< BD@FHD">FH&,BD@FHD">FH&, && 8"R,FH&,8"R,FH&, 8@F<4R,F84N8@F<4R,F84N "BB"D"H@&"BB"D"H@& F@F@ &F,<4&F,<4

&ZH,8"`V4<4&ZH,8"`V4<4 4242 ^H@(@^H@(@ BD"&@&Z<4BD"&@&Z<4 B@F:,*FH&4b<4B@F:,*FH&4b<4 4:44:4 0,0, &@&@ &D,<b&D,<b B@:,H"B@:,H"

"^D@8@F<4R,F8@(@"^D@8@F<4R,F8@(@ "BB"D"H""BB"D"H" && 2"&4F4<@FH42"&4F4<@FH4 @H@H P,:4P,:4 H"8@(@H"8@(@ B@:,H"B@:,H"

BD,4<JV,FH&,>>J`BD,4<JV,FH&,>>J` F4:JF4:J 4<,,H4<,,H :4$@:4$@ &@2*JT>@,&@2*JT>@,, :4$@:4$@

8@F<4R,F8@,8@F<4R,F8@, BD"&@BD"&@?

A@ <>,>4` BD"&4H,:\FH&" 4 & F@@H&,HFH&44 F ,*4>Z< B@*N@*@<, BD,*:@0,>>Z< & BJ>8H, 2,
>"FH@bV46 &@BD@F >, 4<,,H `D4*4R,F8@(@ 2>"R,>4b, 4 ,(@ L@D<J:4D@&8J F:,*J,H 42<,>4H\.

%@BD@F%@BD@F 5: %Z*,:b`HFb%Z*,:b`HFb :4:4 FB,P4":\>@FB,P4":\>@ && D,04<,D,04<, "^D@8@F<4R,F8@(@"^D@8@F<4R,F8@(@ @$X,8H"@$X,8H" FH"*44FH"*44

&2:,H"&2:,H" 44 BD42,<:,>4bBD42,<:,>4b 8"88"8 @H:4R"`V4,Fb@H:4R"`V4,Fb B@B@ @$X,<J@$X,<J D,(J:4D@&">4bD,(J:4D@&">4b BD4BD4 &N@0*,>44&N@0*,>44

&& &@2*JT>@,&@2*JT>@, BD@FHD">FH&@BD@FHD">FH&@ FF 8@F<4R,F8@68@F<4R,F8@6 @D$4HZ@D$4HZ 44 B@F:,*J`V,<B@F:,*J`V,< &@2&D"V,>44&@2&D"V,>44

>">" ^HJ^HJ @D$4HJ@D$4HJ?

A@ <>,>4` BD"&4H,:\FH&" 4 & F@@H&,HFH&44 F ,*4>Z< B@*N@*@<, BD,*:@0,>>Z< & BJ>8H, 2,
>"FH@bV46 &@BD@F >, 4<,,H `D4*4R,F8@(@ 2>"R,>4b, 4 ,(@ L@D<J:4D@&8J F:,*J,H 42<,>4H\.

*?H&,HZ &@FBD@42&@*bHFb & H@< &4*,, & 8"8@< @>4 $Z:4 B@:JR,>Z.
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%@BD@F%@BD@F 6: AD4<,>b`HFbAD4<,>b`HFb :4:4 >@D<Z>@D<Z >"P4@>":\>@(@>"P4@>":\>@(@ 44 <,0*J>"D@*>@(@<,0*J>"D@*>@(@ &@2*JT>@(@&@2*JT>@(@

BD"&"BD"&" 88 "^D@8@F<4R,F8@<J"^D@8@F<4R,F8@<J @$X,8HJ@$X,8HJ @*>@(@@*>@(@ (@FJ*"DFH&"(@FJ*"DFH&", >"N@*bV,<JFb>"N@*bV,<JFb

&& &@2*JT>@<&@2*JT>@< BD@FHD">FH&,BD@FHD">FH&, *DJ(@(@*DJ(@(@ (@FJ*"DFH&"(@FJ*"DFH&"?

IR4HZ&"b, & R"FH>@FH4, ^H"B &@2&D"V,>4b & &@2*JT>@, BD@FHD">FH&@ 4 F@@H&,HFH&J`V4, *,6FH&4b
""^D@8@F<4R,F8@(@ @$X,8H"" & &@2*JN,, 4 BD4*,D04&"bF\ <>,>4b @$ J>4L4P4D@&">>@< N"D"8H,D, ,(@
2"*"R4, RH@ >, B@2&@:b,H *"H\ B@:@04H,:\>Z6 @H&,H >" &@BD@F 6,D,8@<,>*J,HFb 42JR4H\ H"84, *,6FH&4b
& &@2*JT>@< BD@FHD">FH&, BD4<,>4H,:\>@ 8 *,6FH&J`V4< BD"&4:"< "^D@>"&4("P44 & P,:bN D,T,>4b

&@2<@0>ZN BD@$:,<, F&b2">>ZN F &H@D0,>4,< & &@2*JT>@, BD@FHD">FH&@.

%@BD@F%@BD@F 7: 3<,`HFb3<,`HFb :4:4 BD,P,*,>HZBD,P,*,>HZ && @H>@T,>44@H>@T,>44 BD@:,H"BD@:,H" "^D@8@F<4R,F84N"^D@8@F<4R,F84N @$X,8H@&@$X,8H@&

B@F:,B@F:, &N@0*,>4b&N@0*,>4b && B:@H>Z,B:@H>Z, F:@4F:@4 "H<@FL,DZ"H<@FL,DZ 1,<:41,<:4 44 FJV,FH&J,HFJV,FH&J,H :4:4 @$ZR>@,@$ZR>@,

<,0*J>"D@*>@,<,0*J>"D@*>@, BD"&@BD"&@ && @H>@T,>44@H>@T,>44 H"8@(@H"8@(@ BD@:,H"BD@:,H"?

A@ <>,>4` BD"&4H,:\FH&" 3H":44, ^H@H &@BD@F F:,*J,H B,D,F<@HD,H\ F JR,H@< <>,>46,
42:@0,>>ZN & BJ>8H"N 2 4 6.

%@BD@F%@BD@F 8: EJV,FH&J`HEJV,FH&J`H :4:4 8"84,8"84,-:4$@:4$@ >"P4@>":\>Z,>"P4@>":\>Z, 44/4:44:4 <,0*J>"D@*>Z,<,0*J>"D@*>Z,

BD"&@&Z,BD"&@&Z, >@D<Z>@D<Z && @H>@T,>44@H>@T,>44 BD@:,H"BD@:,H" 8@F<4R,F84N8@F<4R,F84N @$X,8H@&@$X,8H@& B@F:,B@F:,

&N@0*,>4b&N@0*,>4b && B:@H>Z,B:@H>Z, F:@4F:@4 "H<@FL,DZ"H<@FL,DZ 1,<:41,<:4?

A@ <>,>4` BD"&4H,:\FH&" 3H":44, ^H@H &@BD@F F:,*J,H B,D,F<@HD,H\ F JR,H@< <>,>46,
42:@0,>>ZN & BJ>8H"N 2 4 6.

%@BD@F%@BD@F 9: AD4<,>4<ZAD4<,>4<Z :4:4 BD"&4:"BD"&4:" D,(4FHD"P44D,(4FHD"P44 @$X,8H@&@$X,8H@&, 2"BJF8",<ZN2"BJF8",<ZN

&& 8@F<4R,F8@,8@F<4R,F8@, BD@FHD">FH&@BD@FHD">FH&@, 88 "^D@8@F<4R,F84<"^D@8@F<4R,F84< @$X,8H"<@$X,8H"<?

QH@ 8"F",HFb D,(4FHD"P44 @$X,8H@&, H@, N@Hb, B@ >"T,<J <>,>4`, 2"*"R4 4 P,:4 *,6FH&J`V,6
<,0*J>"D@*>@6 7@>&,>P44 >, BD4<,>4<Z & B@:>@< @$X,<, 8 "^D@8@F<4R,F84< @$X,8H"<,
BD,*FH"&:b,HFb P,:,F@@$D"2>Z< HV"H,:\>@ 42JR4H\ ^H@H &@BD@F & P,:bN @P,>84 B@HD,$>@FH,6 4:4

&@2<@0>@FH,6 "D,(4FHD"P44", JR4HZ&"b BD4 ^H@< N"D"8H,D>J` *:b "^D@8@F<4R,F84N @$X,8H@&

>,BD@*@:04H,:\>@FH\ "^H"B" B@:,H" B@ @D$4H,".

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

1E<. ?L4P4":\>Z, @HR,HZ ',>,D":\>@6 !FF"<$:,4, BbH4*,FbH"b F,FF4b, *@B@:>,>4, 20
(A/50/20),BJ>8H 117.
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?G%+GY?G%+GY, A?9IQ+==Y+A?9IQ+==Y+ ?G?G '?EI)!CEG%'?EI)!CEG%-Q9+=?%Q9+=?%** : 3G!93a3G!93a

%@BD@F%@BD@F 1: ;@0,H;@0,H :4:4 "^D@8@F<4R,F846"^D@8@F<4R,F846 @$X,8H@$X,8H $ZH\$ZH\ @BD,*,:,>@BD,*,:,> 8"88"8 @$X,8H@$X,8H, 8@H@DZ68@H@DZ6 FB@F@$,>FB@F@$,>

8"88"8 B,D,<,V"H\FbB,D,<,V"H\Fb && 8@F<4R,F8@<8@F<4R,F8@< BD@FHD">FH&,BD@FHD">FH&,, H"8H"8 44, 4FB@:\2Jb4FB@:\2Jb F&@4F&@4

"^D@*4>"<4R,F84,"^D@*4>"<4R,F84, F&@6FH&"F&@6FH&", @BD,*,:,>>Z6@BD,*,:,>>Z6 B,D4@*B,D4@* &D,<,>4&D,<,>4 >"N@*4H\Fb>"N@*4H\Fb

&& &@2*JT>@<&@2*JT>@< BD@FHD">FH&,BD@FHD">FH&,?

Q,TF8"bQ,TF8"b C,FBJ$:48"C,FBJ$:48"

AD,*:"(",<@, @BD,*,:,>4,, F@(:"F>@ 8@H@D@<J "^D@8@F<4R,F846 @$X,8H <@0,H $ZH\ @BD,*,:,>
8"8 @$X,8H, 8@H@DZ6 FB@F@$,> 8"8 B,D,<,V"H\Fb & 8@F<4R,F8@< BD@FHD">FH&,, H"8 4, 4FB@:\2Jb F&@4
"^D@*4>"<4R,F84, F&@6FH&", @BD,*,:,>>Z6 B,D4@* &D,<,>4 >"N@*4H\Fb & &@2*JT>@< BD@FHD">FH&,,
<@0,H $ZH\ BD4>bH@ :4T\ & 8"R,FH&, D"$@R,(@ &"D4">H"; @>@ HD,$J,H *":\>,6T,(@ 42JR,>4b,
B@F8@:\8J H,D<4> ""^D@8@F<4R,F846 @$X,8H" @N&"HZ&",H D"2:4R>Z, H4BZ "^D@8@F<4R,F84N "BB"D"H@&,
>,8@H@DZ, 42 8@H@DZN J0, ^8FB:J"H4DJ`HFb, " *DJ(4, B@8" >"N@*bHFb >" FH"*44 BD@,8H4D@&">4b 4
B:">4D@&">4b. %<,FH, F H,< @FJV,FH&:,>4, >,8@H@DZN 42 ^H4N BD@,8H@& $Z:@ BD4@FH">@&:,>@ 4:4
*"0, BD,8D"V,>@.

;@0>@ F8"2"H\, RH@ F&@,(@ D@*" @$V4< 2>"<,>"H,:,< *:b &F,N FJV,FH&J`V4N 4 $J*JV4N

"BB"D"H@& H"8@(@ D@*" b&:b,HFb 4FB@:\2@&">4, & H@6 4:4 4>@6 FH,B,>4 "^D@>"&H4R,F84N 4

"FHD@>"&H4R,F84N ^:,<,>H@&, B@2&@:b`V4N 4< :,H"H\ & &@2*JT>@< BD@FHD">FH&, 4 B,D,<,V"H\Fb &
8@F<4R,F8@< BD@FHD">FH&,. %<,FH, F H,< P,:4, *:b 8@H@DZN ^H4 "BB"D"HZ BD,*>"2>"R"`HFb,
>,@*4>"8@&Z. 1" 4F8:`R,>4,< @*>@(@ H4B" "BB"D"H@&, 8@H@DZ,, B@-&4*4<@<J, BD,*>"2>"R,>Z BD,0*,
&F,(@ *:b @FJV,FH&:,>4b B@:,H@& 8:"FF" "1,<:b-1,<:b", "^D@8@F<4R,F84, @$X,8HZ *@:0>Z

@$,FB,R4&"H\ HD">FB@DH>@, F@@$V,>4, <,0*J 1,<:,6 4 8@F<4R,F84< BD@FHD">FH&@<. ?F>@&>@6

2"*"R,6 ^H4N "BB"D"H@& @FH",HFb 4FF:,*@&">4, 4 4FB@:\2@&">4, 8@F<4R,F8@(@ BD@FHD">FH&", " >,
<,0*J>"D@*>"b B,D,&@28" B"FF"04D@& 4 (DJ2@& & 8@<<,DR,F84N P,:bN.

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

=4 & <,0*J>"D@*>@6 `D4*4R,F8@6 :4H,D"HJD,, >4 & 8"84N-:4$@ <,0*J>"D@*>@-BD"&@&ZN
B@:@0,>4bN H,D<4> ""^D@8@F<4R,F846 @$X,8H" >, &FHD,R",HFb. QH@ 8"F",HFb <,0*J>"D@*>@(@

8@F<4R,F8@(@ BD"&", H@ & >,< 4FB@:\2J`HFb :4T\ `D4*4R,F84, H,D<4>Z "8@F<4R,F846 "BB"D"H" 4
"8@F<4R,F846 @$X,8H". QH@ 8"F",HFb <,0*J>"D@*>@(@ &@2*JT>@(@ BD"&", H@ & ,(@ B@:@0,>4bN <@0>@
>"6H4 :4T\ H,D<4> "&@2*JT>@, FJ*>@". G,D<4> ""^D@8@F<4R,F846 @$X,8H" F@&,DT,>>@ >, 42&,FH,>,
>, &FHD,R",HFb *"0, & >"JR>@-H,N>4R,F84N BJ$:48"P4bN,8"F"`V4NFb >"P4@>":\>ZN 4<,0*J>"D@*>ZN
8@F<4R,F84N B@:,H@&. % ^H4N BJ$:48"P4bN BD4<,>b,HFb H,N>4R,F846 H,D<4> "8@F<4R,F84,
HD">FB@DH>Z, F4FH,<Z". ]H4< H,D<4>@< & >4N 4<,>J`HFb *&, FJV,FH&J`V4, F4FH,<Z: ;G77

E@,*4>,>>ZN SH"H@& "EB,6F T"HH:", 8@H@DZ6 4FB@:\2J,HFb J0, & H,R,>4, <>@(4N :,H, " H"80,
8@F<4R,F846 8@D"$:\ <>@(@D"2@&@(@ 4FB@:\2@&">4b "#JD">", 8@H@DZ6 $Z: F@2*"> & $Z&T,<E@&,HF8@<
E@`2, 4 8@H@DZ6 F@&,DT4: :4T\ @*4> B@:,H (& 1988(@*J) & 8@F<4R,F8@, BD@FHD">FH&@. 7D@<, H@(@,
JB@<4>"`HFb H"84, $J*JV4, 8@F<4R,F84, HD">FB@DH>Z, F4FH,<Z, 8"8 '+C;+E (+7!), M?G?9
(E@,*4>,>>@, 7@D@:,&FH&@), "M@JB" (aB@>4b) 4:4 1+='+C (',D<">4b), " H"80, $J*JV46 8@F<4R,F846
F"<@:,H E@,*4>,>>ZN SH"H@& =!EA, F@2*">4, 8@H@DZN B@8" >"N@*4HFb >" FH"*44 B:">4D@&">4b 4
L4>">F4D@&">4, >,8@H@DZN 42 8@H@DZN :4$@ @$FJ0*",HFb, :4$@ J0, @H<,>,>@. % F4:J

&ZT,42:@0,>>@(@ *,:,("P4b ',D<">44 &<,FH@ L@D<J:4D@&">4b >@&ZN @BD,*,:,>46 BD,*B@R4H",H

4FB@:\2@&"H\ J0, FJV,FH&J`V46 bF>Z6 H,N>4R,F846 H,D<4> "8@F<4R,F8"b HD">FB@DH>"b F4FH,<"".

%ZT,J8"2">>Z, 8@F<4R,F84, HD">FB@DH>Z, F4FH,<Z, D"2J<,,HFb, 4<,`H Db* @$V4N R,DH,
8@H@DZ, F@FH"&4H,:4 &@BD@F>48" N@H,:4 $Z @N"D"8H,D42@&"H\ F B@<@V\` H,D<4>" ""^D@8@F<4R,F846
@$X,8H". E `D4*4R,F8@6 H@R84 2D,>4b, &F, ^H4 F4FH,<Z b&:b`HFb 8@F<4R,F84<4 @$X,8H"<4, 8@H@DZ,
BD,*>"2>"R,>Z *:b 4FF:,*@&">4b 4 4FB@:\2@&">4b 8@F<4R,F8@(@ BD@FHD">FH&" F <@<,>H" 2"BJF8" *@

<@<,>H" B@F"*84 4 & @H>@T,>44 8@H@DZN *,6FH&J`H FJV,FH&J`V4, >@D<Z <,0*J>"D@*>@(@

**?H&,HZ &@FBD@42&@*bHFb & H@< &4*,, & 8"8@< @>4 $Z:4 B@:JR,>Z.
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8@F<4R,F8@(@ BD"&". 7D@<, H@(@, @>4 &F, FBD@,8H4D@&">Z H"84< @$D"2@<, RH@$Z B@F:, &@2&D"V,>4b
& "H<@FL,DJ 1,<:4 F@&,DT"H\ B@F"*8J B@*@$>@ F"<@:,HJ (" H@R>,,, B@*@$>@ B:">4DJ`V,<J "BB"D"HJ).
G,< >, <,>,, *,:,("P4b ',D<">44 >, D,T",HFb *"H\ `D4*4R,F8@, @BD,*,:,>4, 8@F<4R,F84< "BB"D"H"<,
B@ F@2*">4` 8@H@DZN &,*,HFb "8H4&>"b D"$@H" 4 N"D"8H,D4FH484 8@H@DZN & B@:>@6 <,D, B@8"

>,42&,FH>Z >, H@:\8@ _D4*4R,F8@<J B@*8@<4H,HJ 7?AI?E, >@ 4 & @H*,:\>ZN F:JR"bN *"0, 4N
D"2D"$@HR48"<.

% ^H@6 F&b24 <Z BD,*:"(",< ="JR>@-H,N>4R,F8@<J B@*8@<4H,HJ 7?AI?E 42JR4H\ >,@$N@*4<Z,
H,N>4R,F84, "FB,8HZ ^H@(@ &@BD@F", " _D4*4R,F8@<J B@*8@<4H,HJ BD@*@:04H\ F&@` D"$@HJ :4T\

B@F:, H@(@, 8"8 ="JR>@-H,N>4R,F846 B@*8@<4H,H @8@>R"H,:\>@ 4:4 B@ 8D"6>,6 <,D, & BD,*&"D4H,:\>@<
B@Db*8, 2"&,DT4H 4FF:,*@&">4, & ^H@6 @$:"FH4.

3D"83D"8

)".

;,8F48";,8F48"

EJV,FH&J,H <>,>4,, RH@ & @BD,*,:,>44 "^D@8@F<4R,F8@(@ @$X,8H" $Z:@ $Z P,:,F@@$D"2>@

J8"2"H\, RH@ B@<4<@ ,(@ FB@F@$>@FH4 B,D,<,V"H\Fb & 8@F<4R,F8@< BD@FHD">FH&,, & >,8@H@DZN F:JR"bN
H"84, @$X,8HZ, 4FB@:\2Jb F&@4 "^D@*4>"<4R,F84, F&@6FH&" 4:4 4>Z< @$D"2@<, FB@F@$>Z H"80,

B,D,<,V"H\Fb & &@2*JT>@< BD@FHD">FH&, & >,2"B:">4D@&">>ZN F:JR"bN 4:4 >" 8@>HD@:4DJ,<@6 @F>@&,.
%@ &H@D@< F:JR", F:,*J,H D"FF<"HD4&"H\ &@2<@0>@FH\ 4FB@:\2@&">4b H,D<4>" ""^D@8@F<4R,F846
@$X,8H".

A"84FH">A"84FH">

)", ^H@ @BD,*,:,>4, >" *">>@< ^H"B, <@0,H FR4H"H\Fb BD4,<:,<Z<.

K4:4BB4>ZK4:4BB4>Z

AD"&4H,:\FH&@ K4:4BB4> &ZD"0",H F@(:"F4, F BD,*:"(",<Z< @BD,*,:,>4,<. AD4<,D@<

"^D@8@F<4R,F8@(@ @$X,8H", 8@H@DZ6 FB@F@$,> B,D,<,V"H\Fb & 8@F<4R,F8@< BD@FHD">FH&, 4, 4FB@:\2Jb
F&@4 "^D@*4>"<4R,F84, F&@6FH&", @BD,*,:,>>Z6 B,D4@* &D,<,>4 >"N@*4H\Fb & &@2*JT>@< BD@FHD">FH&,,
b&:b,HFb ;G77 E@,*4>,>>ZN SH"H@& "EB,6F T"HH:".

%@BD@F%@BD@F 2: C"2:4R",HFbC"2:4R",HFb :4:4 D,04<D,04< B@:,H"B@:,H" "^D@8@F<4R,F8@(@"^D@8@F<4R,F8@(@ @$X,8H"@$X,8H"

&& 2"&4F4<@FH42"&4F4<@FH4 @H@H ,(@,(@ <,FH@>"N@0*,>4b<,FH@>"N@0*,>4b - && &@2*JT>@<&@2*JT>@< 4:44:4 8@F<4R,F8@<8@F<4R,F8@< BD@FHD">FH&,BD@FHD">FH&,?

Q,TF8"bQ,TF8"b C,FBJ$:48"C,FBJ$:48"

=,bF>@, RH@ B@*D"2J<,&",H LD"2" "& 2"&4F4<@FH4 @H ,(@ <,FH@>"N@0*,>4b - & &@2*JT>@< 4:4
8@F<4R,F8@< BD@FHD">FH&,". +F:4 B@>bH4, "<,FH@>"N@0*,>4,", F @*>@6 FH@D@>Z, @2>"R",H D,":\>Z6
B@:,H "BB"D"H" & &@2*JT>@< BD@FHD">FH&, >" @F>@&, BD4>P4B@& 4 H,N>@:@(44, 4FB@:\2J,<ZN &
"^D@>"&H48,, " F *DJ(@6 FH@D@>Z, @2>"R",H *&40,>4, @$X,8H" >" @D$4HJ, B@ @D$4H, 4 F @D$4HZ >"
@F>@&, BD4>P4B@& 4 H,N>@:@(44, 4FB@:\2J,<ZN & "FHD@>"&H48,, H@ @H&,H >" ^H@H &@BD@F, JR4HZ&"b
F@&D,<,>>@, F@FH@b>4, &@2*JT>@(@ BD"&", $J*,H B@:@04H,:\>Z<. ?*>"8@ ^H@H @H&,H HD,$J,H

*":\>,6T,(@ D"FF<@HD,>4b F JR,H@< BD,*>"2>"R,>4b 8"0*@(@ "^D@8@F<4R,F8@(@ @$X,8H" (F<. @H&,HZ
>" &@BD@FZ 3 4 4 >40,).

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

7"8 J0, @H<,R":@F\ & @H&,H, >" &@BD@F 1, & F@@H&,HFH&44 F@ FH"H\b<4 I-III )@(@&@D" B@ 8@F<@FJ
8@F<4R,F84, HD">FB@DH>Z, F4FH,<Z BD,*>"2>"R,>Z *:b 4FF:,*@&">4b 4 4FB@:\2@&">4b 8@F<4R,F8@(@

BD@FHD">FH&" 4 b&:b`HFb @*>4< 42 F"<ZN >,@$N@*4<ZN FD,*FH& & ^H@6 &"0>@6 @$:"FH4. A@^H@<J

8@F<4R,F84, HD">FB@DH>Z, F4FH,<Z, >,F@<>,>>@, b&:b`HFb 8@F<4R,F84<4 @$X,8H"<4 & F@@H&,HFH&44
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F B@:@0,>4b<4 8@F<4R,F8@(@ BD"&" 8"8 H"8@&@(@, @F@$,>>@ & H@<, RH@ 8"F",HFb ,(@ D,04<"

@H&,HFH&,>>@FH4, 4 <,0*J>"D@*>@, 8@F<4R,F8@, BD"&@ BD4<,>4<@ 8 4N B@:,H"< >,2"&4F4<@ @H H@(@,
B,D,<,V"`HFb :4 @>4 & &@2*JT>@< 4:4 8@F<4R,F8@< BD@FHD">FH&,. ]H@, ,FH,FH&,>>@, >, 4F8:`R",H
H"80, &@2<@0>@FH4 BD4<,>,>4b <,0*J>"D@*>@(@ &@2*JT>@(@ BD"&" 8 ^H"BJ 4N &N@*" & "H<@FL,DJ

1,<:4, @F@$,>>@ B@F8@:\8J *,6FH&4, >@D< ^H@(@ BD"&" <@0,H D"FBD@FHD">bH\Fb >" 4N B@:,H B@F:,
&N@*" & "H<@FL,DJ 1,<:4. QH@$Z BD@4::`FHD4D@&"H\ ^H@H L"8H, $Z:@ J8"2">@ >" H@, RH@ &F,<
FJV,FH&J`V4< &@2*JT>@-8@F<4R,F84< HD">FB@DH>Z< F4FH,<"<, H"84<, 8"8 ;G77 E@,*4>,>>ZN

SH"H@& "EB,6F T"HH:" 4 ;%7! "#JD">", " H"80, &F,< $J*JV4< F4FH,<"< HD,$J,HFb BD@:,H,H\

BD4$:424H,:\>@ 8 0008< @H <@<,>H" &N@*" & "H<@FL,DJ 1,<:4 *@ <@<,>H" BD42,<:,>4b.

% 8"R,FH&, BD4<,D" >,8@H@DZN H,N>4R,F84N BD@$:,<, F&b2">>ZN F B@F"*8@6 8@F<4R,F84N
HD">FB@DH>ZN F4FH,<, F:,*J,H J8"2"H\ >" >,@$N@*4<@FH\ JR,H" H@(@, RH@ BD4$:424H,:\>@ 2" 14-15<4>JH
*@ B@F"*84 &ZF@H" 4N B@:,H" F@FH"&:b,H <,>,, 60 8<, RH@ HD,$J,H BD4>bH4b F,D\,2>ZN <,D

BD,*@FH@D@0>@FH4 &@ 42$,0">4, &@2<@0>@(@ FH@:8>@&,>4b F &@2*JT>Z<4 FJ*"<4. A@^H@<J

HD",8H@D4b B@:,H" &@2&D"V"`V,(@Fb 8@F<4R,F8@(@ @$X,8H" *@:0>" $ZH\ B@:>@FH\` @F&@$@0*,>" @H

*&40,>4b &@2*JT>ZN FJ*@&, @F@$,>>@ JR4HZ&"b H@H L"8H, RH@ &@2&D"V",<Z6 8@F<4R,F846 "BB"D"H,
&Z&,*,>>Z6 >" HD",8H@D4` F>40,>4b 4 2"N@*" >" B@F"*8J, >, @$:"*",H <">,&D,>>@FH\` <@H@D>ZN
&@2*JT>ZN FJ*@&.

C"FFH@b>4,C"FFH@b>4, *@*@ B@F"*@R>@6B@F"*@R>@6 B@:@FZB@:@FZ && 84:@<,HD"N84:@<,HD"N2

-7938 -5704 -3575 -1727 -534 -5 0
140 30000
120 25000
100 20000
80 15000
60 10000
40 5000
20 0
0

-30 -25 -20 -15 -10 -5 0

%D,<b *@ B@F"*84 [<4>.]

]H4 H4B4R>Z, *:b &@2&D"V,>4b ;G77 & "H<@FL,DJ *">>Z, F@$D">Z &@ &D,<b B@:,H"

;G77 E@,*4>,>>ZNSH"H@& "EB,6F T"HH:". %<,FH, F H,< @>4 BD4<,>4<Z 8@ &F,< *DJ(4<
B@8" >"N@*bV4<Fb >" ^H"B, B:">4D@&">4b 8@F<4R,F84< HD">FB@DH>Z< F4FH,<"<, H"84<,
8"8 '+C;+E, M?G?9, 1+='+C, "M@JB" 4 M3;+E, " H"80, 8 >"P4@>":\>@<J

"^D@8@F<4R,F8@<J F"<@:,HJ =!EA E@,*4>,>>ZN SH"H@&.

% ^H@6 F&b24 F:,*J,H JR4HZ&"H\ H"80,, RH@ ;G77 "EB,6F T"HH:", B@F"*@R>"b <"FF" 8@H@D@(@
F@FH"&:b,H 85-100H@>>, &@2&D"V",HFb & "H<@FL,DJ F @(D@<>@6 F8@D@FH\`. 7"8 J8"2">@ >" *4"(D"<<, 1,
F <@<,>H" &N@*" & "H<@FL,DJ 1,<:4 *@ <@<,>H" B@F"*84 ;G77 HD,$J,HFb &F,(@ :4T\ 30-31<4>JH",
4 2" ^H@ &D,<b @> BD@:,H",H 8 0008< (@$ZR>@<J <@H@D>@<J (D"0*">F8@<J &@2*JT>@<J FJ*>J *:b
B@8DZH4b H"8@(@ D"FFH@b>4b HD,$J,HFb BD4<,D>@ 9 R"F@&).
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]H@ J8"2Z&",H >" >,@$N@*4<@FH\ &ZD"$@H84 FB,P4":4FH"<4 B@ &@2*JT>@<J BD"&J 4

FB,P4":4FH"<4 B@ 8@F<4R,F8@<J BD"&J @$V,(@ D,T,>4b & @H>@T,>44 BD"&@&ZN >@D<, BD4<,>4<ZN
8 8@F<4R,F84< @$X,8H"<, 8@H@DZ, &@2&D"V"`HFb & "H<@FL,DJ, B,D,F,8"b &@2*JT>@, BD@FHD">FH&@
4>@FHD">>ZN (@FJ*"DFH&, BD4>4<"b BD4 ^H@< &@ &>4<">4, @F@$,>>@FH4 ^H4N BD"&@&ZN D,04<@&.

3D"83D"8

)".

;,8F48";,8F48"

C"2:4R4b & D,04<"N, BD4<,>4<ZN 8 8"0*@<J 42 ^H"B@& B@:,H", F&b2">Z 8"8 F &@BD@F@<

*,:4<4H"P44 8@F<4R,F8@(@ BD@FHD">FH&", H"8 4 F BD"&"<4 (@FJ*"DFH& & @H>@T,>44 F&@,(@ &@2*JT>@(@
BD@FHD">FH&".

A"84FH">A"84FH">

;,0*J &@2*JT>Z< FJ*>@< 4 8@F<4R,F84< "BB"D"H@< FJV,FH&J,H R,H8@, D"2:4R4,,
2"8:`R"`V,,Fb & H@<, RH@ FB@F@$>@FH\ &@2*JT>@(@ FJ*>" B,D,*&4("H\Fb @F>@&Z&",HFb >" F&@6FH&"N
@8DJ0"`V,(@ &@2*JN"/"H<@FL,DZ, H@(*" 8"8 8@F<4R,F846 "BB"D"H *@:0,> $ZH\ FB@F@$,> B,D,<,V"H\Fb
& BD@FHD">FH&, $,2 8"8@6-:4$@ @B@DZ >" &@2*JN. ]H4 D"2:4R4b, ,FH,FH&,>>@, >, BD,BbHFH&J`H
FJV,FH&@&">4` "BB"D"H@& F<,T">>@(@ H4B", 8@H@DZ, <@(JH B,D,*&4("H\Fb B@ FJT, 4 B@ &@*,, & &@2*JN,
4 B@ FJT, 4:4 & 8@F<4R,F8@< 4 &@2*JT>@< BD@FHD">FH&, (>"BD4<,D, ;G77 "EB,6F T"HH:"). ]H4

D"2:4R4b <,0*J &@2*JT>Z<4 FJ*"<4 4 8@F<4R,F84<4 "BB"D"H"<4 BD4&@*bH >" BD"8H48, 8 H@<J, RH@
&@2*JT>Z, FJ*" @$:"*"`H @H>@F4H,:\>@ &ZF@8@6 FH,B,>\` F&@$@*Z, H@(*" 8"8 *&40,>4, 8@F<4R,F8@(@
"BB"D"H" @BD,*,:b,HFb Db*@< H"84N B"D"<,HD@&, 8"8 B@:@0,>4, H@R84 &Z&,*,>4b >" @D$4HJ >"*
B@&,DN>@FH\` 1,<:4 4 &,:4R4>" 4 >"BD"&:,>4, F8@D@FH4 &Z&,*,>4b F JR,H@< &D"V,>4b 1,<:4 B@*

@D$4H@6 8@F<4R,F8@(@ "BB"D"H". E H,R,>4,< &D,<,>4 HD",8H@D4b 8@F<4R,F8@(@ "BB"D"H" &

F@@H&,HFH&44 F >"8:@>,>4,< ,(@ @D$4HZ B,D,F,8",H H,DD4H@D4` B@RH4 &F,N FHD"> @H F,&,D>ZN *@

`0>ZN T4D@H.

7D@<, H@(@, B:@H>@FH\ "H<@FL,DZ, 8@H@D"b b&:b,HFb FH@:\ &"0>Z< JF:@&4,< *:b B@:,H"

&@2*JT>ZN FJ*@&, F8@D,, BD,BbHFH&J,H *&40,>4` 8@F<4R,F84N "BB"D"H@&. E J<,>\T,>4,< &ZF@HZ
F@BD@H4&:,>4, &@2*JN", 8@H@D@, BD@B@DP4@>":\>@ B:@H>@FH4 &@2*JN", &@2D"FH",H 4 &,*,H 8 F>40,>4`
&ZF@HZ @D$4HZ *@ H,N B@D, B@8" 8@F<4R,F846 "BB"D"H $@:,, >, <@0,H F@&,DT4H\ B@:>Z6 &4H@8 &@8DJ(
1,<:4. G@(*" @> &@2&D"V",HFb >" 1,<:`. =,F<@HDb >" ^H@H L"8H, :4T\ & 4F8:`R4H,:\>ZN F:JR"bN
8@F<4R,F84, "BB"D"HZ <@(JH @$D"V"H\Fb B@ @8@:@2,<>@6 @D$4H, &ZF@H@6 <,>,, 90-1008<, 4 B@^H@<J,
,F:4 & B,D4(,, &ZF@H" @D$4HZ *@FH4(",H H"8@(@ 2>"R,>4b, 8@F<4R,F846 "BB"D"H >,<4>J,<@ FN@*4H F
@D$4HZ J0, >" F:,*J`V,< &4H8,. E:,*@&"H,:\>@,L@D<":\>@ D,04< B@:,H" "^D@8@F<4R,F8@(@ @$X,8H"
*@:0,> D"2:4R"H\Fb & 2"&4F4<@FH4 @H H@(@, >"N@*4HFb :4 @> & &@2*JT>@< BD@FHD">FH&, 4:4 &

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

K4:4BB4>ZK4:4BB4>Z

AD"&4:" 4 >@D<Z, BD4<,>4<Z, 8 B@:,HJ "^D@8@F<4R,F8@(@ @$X,8H", *@:0>Z D"2:4R"H\Fb &

2"&4F4<@FH4 @H H@(@, >"N@*4HFb :4 @> & &@2*JT>@< BD@FHD">FH&, 4:4 & 8@F<4R,F8@< BD@FHD">FH&,.

%@BD@F%@BD@F 3: EJV,FH&J`HEJV,FH&J`H :4:4 FB,P4":\>Z,FB,P4":\>Z, BD@P,*JDZBD@P,*JDZ && @H>@T,>44@H>@T,>44

"^D@8@F<4R,F84N"^D@8@F<4R,F84N @$X,8H@&@$X,8H@&, JR4HZ&"bJR4HZ&"b D"2>@@$D"24,D"2>@@$D"24, 4N4N LJ>8P4@>":\>ZNLJ>8P4@>":\>ZN

N"D"8H,D4FH48N"D"8H,D4FH48, 4FB@:\2J,<ZN4FB@:\2J,<ZN "^D@*4>"<4R,F84N"^D@*4>"<4R,F84N F&@6FH&F&@6FH& 44 8@F<4R,F84N8@F<4R,F84N

H,N>@:@(46H,N>@:@(46, "" H"80,H"80, 8@>FHDJ8P4@>>ZN8@>FHDJ8P4@>>ZN @F@$,>>@FH,6@F@$,>>@FH,6, 4:44:4 F:,*J,HF:,*J,H D"2D"$@H"H\D"2D"$@H"H\

,*4>Z6,*4>Z6 4:44:4 J>4L4P4D@&">>Z6J>4L4P4D@&">>Z6 D,04<D,04< *:b*:b H"84NH"84N @$X,8H@&@$X,8H@&?

Q,TF8"bQ,TF8"b C,FBJ$:48"C,FBJ$:48"
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+F:4 >, D"2D"$@H"H\ ,*4>ZN FB,P4":\>ZN BD"&4: & @H>@T,>44 "^D@8@F<4R,F84N @$X,8H@&, H@
H"84, @$X,8HZ, BD4 &@2<@0>@FH4 4N 4FB@:\2@&">4b F H@6 4:4 *DJ(@6 P,:\`, *,6FH&4H,:\>@ B@*B"*JH
B@* *,6FH&4, *&JN D"2:4R>ZN BD"&@&ZN D,04<@&, 8"F"`V4NFb *&JN &4*@& *,bH,:\>@FH4 & @8@:@2,<>@<
8@F<4R,F8@< BD@FHD">FH&,. % >"FH@bV,, &D,<b BD"&@, D,(J:4DJ`V,, 4FB@:\2@&">4, &@2*JT>@(@
BD@FHD">FH&", 4 BD"&@, D,(J:4DJ`V,, 4FB@:\2@&">4, 8@F<4R,F8@(@ BD@FHD">FH&", FJV,FH&,>>@
@H:4R"`HFb *DJ( @H *DJ(" 8"8 B@ F&@4< @F>@&>Z< BD4>P4B"<, H"8 4 B@ 8@>8D,H>Z< BD"&4:"<. ]H4
D"2:4R4b F@FH@bH, & R"FH>@FH4, & F:,*J`V,<:

· 2"8@>>@FH\ B@:,H" F@@H&,HFH&J`V,(@ "BB"D"H", & @F>@&, 8@H@D@6 BD4<,>4H,:\>@ 8 &@2*JT>Z<
FJ*"< :,04H BD4>P4B B@:JR,>4b D"2D,T,>4b @H 4>@FHD">>@(@ (@FJ*"DFH&" >" BD@:,H R,D,2 ,(@

&@2*JT>@, BD@FHD">FH&@, & H@ &D,<b 8"8 & @H>@T,>44 B@:,H@& 8@F<4R,F84N @$X,8H@& *,6FH&J,H
BD4>P4B F&@$@*Z *,bH,:\>@FH4 & 8@F<4R,F8@< BD@FHD">FH&, F@ &F,<4 BD"&@&Z<4 B@F:,*FH&4b<4;

· D,(4FHD"P4b &@2*JT>ZN FJ*@&, BD,*JF<@HD,>>"b & Q48"(F8@6 8@>&,>P44 1944(@*"
BD4<,>4H,:\>@ 8 (D"0*">F84< &@2*JT>Z< FJ*"<, 4 D,(4FHD"P4b 8@F<4R,F84N @$X,8H@&,
BD,*JF<@HD,>>"b & 7@>&,>P44 @ D,(4FHD"P44 1975(@*" BD4<,>4H,:\>@ 8@ &F,< @$X,8H"<,
2"BJF8",<Z< & 8@F<4R,F8@, BD@FHD">FH&@; & 8"0*@< 42 ^H4N *@8J<,>H@& BD,*JF<@HD,>Z F&@4
BD@P,*JDZ 4 F&@4 HD,$@&">4b 8 D,(4FHD"P44;

· @H&,HFH&,>>@FH\, 8@H@D"b BD4<,>4H,:\>@ 8 &@2*JT>Z< FJ*"< @F>@&Z&",HFb >" <,0*J>"D@*>ZN
*@(@&@D"N 4 R"FH4R>@ >" >"P4@>":\>@< 2"8@>@*"H,:\FH&, 4 &@2:"(",HFb >" R"FH>ZN :4P.
AD4<,>4H,:\>@ 8 8@F<4R,F84< @$X,8H"< @>" @F>@&Z&",HFb >" >@D<"N <,0*J>"D@*>@(@ BD"&",
&@2:"(",HFb >" FJ$X,8H@& <,0*J>"D@*>@(@ BD"&", 8@H@DZ, F"<4 D,T"`H F&b2">>Z, F ^H4<
&@BD@FZ. C,T,>4b &@BD@F@&, F&b2">>ZN F @F>@&">4,< 4 @$X,<@< @H&,HFH&,>>@FH4, 4 &@BD@F@&
`D4F*48P44, 8"F"`V4NFb @$,4N F4FH,<, H"80, FJV,FH&,>>@ D"2:4R"`HFb.

%<,FH, F H,< &@2<@0>@, RH@ >" BD"8H48, >,8@H@DZ, H4BZ "^D@8@F<4R,F84N @$X,8H@& $J*JH

D"FF<"HD4&"H\Fb & 8"R,FH&, &@2*JT>ZN FJ*@&, *"0, ,F:4 R"FH\ F&@,(@ B@:,H" @>4 $J*JH @FJV,FH&:bH\
& 8@F<4R,F8@< BD@FHD">FH&,, " *DJ(4, H4BZ "^D@8@F<4R,F84N @$X,8H@& $J*JH FR4H"H\Fb BD,0*, &F,(@
8@F<4R,F84<4 @$X,8H"<4,B@F8@:\8J >,8@H@DZ, ^:,<,>HZ "^D@*4>"<484 @>4 $J*JH 4FB@:\2@&"H\ :4T\
*:b &2:,H" 4 &@2&D"V,>4b >" 1,<:`.

=" *">>@< ^H"B, D"2&4H4b "^D@8@F<4R,F8@6 H,N>484 B,DFB,8H4&" D"2D"$@H84 4 JFH">@&:,>4b >"

H&,D*@6 @F>@&, ,*4>@(@ BD"&@&@(@ D,04<", D,(J:4DJ`V,(@ *,bH,:\>@FH\ &F,N @$X,8H@& H"8@(@ D@*",
BD,*FH"&:b,HFb &,F\<" @H*":,>>@6.

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

7"84N-:4$@ FB,P4":\>ZN BD@P,*JD 4:4 <,0*J>"D@*>ZN BD"&4:, D,(J:4DJ`V4N 4FB@:\2@&">4,
8@F<4R,F84N HD">FB@DH>ZN F4FH,<, >, FJV,FH&J,H, B@F8@:\8J *@ >"FH@bV,(@ &D,<,>4 & 4N D"2D"$@H8,,
B@-&4*4<@<J, >, $Z:@ >,@$N@*4<@FH4. AD,$Z&">4, ;G77 E@,*4>,>>ZN SH"H@& "EB,6F T"HH:" >"
8@F<4R,F8@6 @D$4H,, @R,&4*>@, >, HD,$@&":@ <,0*J>"D@*>@(@ D,(J:4D@&">4b. QH@ 8"F",HFb ^H"B"

FBJF8" & "H<@FL,D,, H@ E@,*4>,>>Z, SH"HZ >"N@*bHFb & $:"(@BD4bH>@< B@:@0,>44, B@F8@:\8J 4N
;G77 "EB,6F T"HH:" &N@*bH & "H<@FL,DJ 1,<:4 >"* @H8DZHZ< <@D,<, >, B,D,F,8"b H,DD4H@D44
4>@FHD">>ZN (@FJ*"DFH&. ="F8@:\8@ 42&,FH>@ ',D<">44,;G77 "EB,6F T"HH:" F@&,DT"`H B@F"*8J >"
H,DD4H@D44 E@,*4>,>>ZN SH"H@& H"84< @$D"2@<, RH@ *@ F4N B@D ^H@ >, &Z2Z&":@ >48"84N BD@$:,<.
% @H>@T,>44 0, 8@F<4R,F8@(@ 8@D"$:b <>@(@D"2@&@(@ 4FB@:\2@&">4b "#JD">", 8@H@DZ6 & 1988(@*J
F@&,DT4: ,*4>FH&,>>Z6 B@:,H, 4<,,HFb @(D">4R,>>"b 4>L@D<"P4b. 7"8 F@@$V4: BD,*FH"&4H,:\

?H*,:" $"::4FH484 4 *4>"<484 B@:,H@& =A? ";@:>4b", ;@F8&", (-> )J*"D\, "#JD">" F@T,: F @D$4HZ
>"* `0>@6 R"FH\` _0>@6 !<,D484 4, BD@:,H,& >"* E,&,D>@6 !LD48@6, &@2&D"H4:Fb >" 8@F<@*D@<
#"68@>JD, &@2<@0>@, F@ FH@D@>Z GJDP443. ?*>"8@, B@F8@:\8J "#JD">" B@8" "B@FH"&:,> >" BD48@:",
8"8@6-:4$@ >,@$N@*4<@FH4 & D,(J:4D@&">44, B@-&4*4<@<J, >, FJV,FH&J,H. QH@ 8"F",HFb &@BD@F"

@H>@F4H,:\>@ >,@$N@*4<@FH4 D"2D"$@H84 F@@H&,HFH&J`V,(@ D,04<" *:b 8@F<4R,F84N HD">FB@DH>ZN

F4FH,<, H@ ,(@ D,T,>4, F:,*J,H @H:@04H\ *@ H,N B@D, B@8" ="JR>@-H,N>4R,F846 B@*8@<4H,H 7?AI?E
>, 42JR4H ,(@ >"Db*J F B,DFB,8H4&>Z<4 D"2D"$@H8"<4 & ^H@6 @$:"FH4 4 >, BD,*FH"&4H D,2J:\H"HZ

F&@,(@ 4FF:,*@&">4b _D4*4R,F8@<J B@*8@<4H,HJ.
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3D"83D"8

E:,*J,H D"2D"$@H"H\ ,*4>Z6 4:4 <>@0,FH&,>>Z, D,04<Z, & 8@H@DZN JR4HZ&":4F\ $Z &F,

F@@H&,HFH&J`V4, "FB,8HZ.
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;,8F48";,8F48"

% @H>@T,>44 "^D@8@F<4R,F84N @$X,8H@& F:,*J,H JFH">@&4H\ @$V46 D,04<, & D"<8"N 8@H@D@(@
*@:0>Z $ZH\ JRH,>Z D"2:4R>Z, &@2<@0>Z, JF:@&4b 4:4 F:JR"4.

="BD4<,D: "HD">F"H<@FL,D>Z6" B@:,H, BDb<@6 FBJF8 & "H<@FL,D, F @$,FB,R,>4,< F@ND">>@FH4
"BB"D"H" 4 H.*.

A"84FH">A"84FH">

%@-B,D&ZN, F:,*J,H D"2D"$@H"H\ J>4L4P4D@&">>Z6 D,04< *:b &F,N H4B@& "^D@8@F<4R,F84N

@$X,8H@&. A@2*>,, F JR,H@< 42<,>,>46 >" <,0*J>"D@*>@6 "D,>,, F&b2">>ZN F 8@F<4R,F8@6

*,bH,:\>@FH\`, ^H@H D,04< <@0,H $ZH\ JH@R>,>.

K4:4BB4>ZK4:4BB4>Z

K4:4BB4>"< >, 42&,FH>Z 8"84,-:4$@ FB,P4":\>Z, BD@P,*JDZ & @H>@T,>44 "^D@8@F<4R,F84N
@$X,8H@&.

%@BD@F%@BD@F 4: C"FF<"HD4&"`HFbC"FF<"HD4&"`HFb :4:4 "^D@8@F<4R,F84,"^D@8@F<4R,F84, @$X,8HZ@$X,8HZ &@&@ &D,<b&D,<b 4N4N >"N@0*,>4b>"N@0*,>4b

&& &@2*JT>@<&@2*JT>@< BD@FHD">FH&,BD@FHD">FH&, && 8"R,FH&,8"R,FH&, &@2*JT>ZN&@2*JT>ZN FJ*@&FJ*@&, "" &@&@ &D,<b&D,<b >"N@0*,>4b>"N@0*,>4b

&& 8@F<4R,F8@<8@F<4R,F8@< BD@FHD">FH&,BD@FHD">FH&, && 8"R,FH&,8"R,FH&, 8@F<4R,F84N8@F<4R,F84N "BB"D"H@&"BB"D"H@& F@F@ &F,<4&F,<4

&ZH,8"`V4<4&ZH,8"`V4<4 4242 ^H@(@^H@(@ BD"&@&Z<4BD"&@&Z<4 B@F:,*FH&4b<4B@F:,*FH&4b<4 4:44:4 0,0, &@&@ &D,<b&D,<b B@:,H"B@:,H"

"^D@8@F<4R,F8@(@"^D@8@F<4R,F8@(@ "BB"D"H""BB"D"H" && 2"&4F4<@FH42"&4F4<@FH4 @H@H P,:4P,:4 H"8@(@H"8@(@ B@:,H"B@:,H"

BD,4<JV,FH&,>>J`BD,4<JV,FH&,>>J` F4:JF4:J 4<,,H4<,,H :4$@:4$@ &@2*JT>@,&@2*JT>@,, :4$@:4$@ 8@F<4R,F8@,8@F<4R,F8@, BD"&@BD"&@?

Q,TF8"bQ,TF8"b C,FBJ$:48"C,FBJ$:48"

QH@ 8"F",HFb B,D&@6 B@:@&4>Z &@BD@F" ("D"FF<"HD4&"`HFb :4 "^D@8@F<4R,F84, @$X,8HZ &@ &D,<b
4N >"N@0*,>4b & &@2*JT>@< BD@FHD">FH&, & 8"R,FH&, &@2*JT>ZN FJ*@&, " &@ &D,<b >"N@0*,>4b &
8@F<4R,F8@< BD@FHD">FH&, & 8"R,FH&, 8@F<4R,F84N "BB"D"H@& F@ &F,<4 &ZH,8"`V4<4 42 ^H@(@

BD"&@&Z<4 B@F:,*FH&4b<4?"), H@ >" >,(@ <@0>@ *"H\ B@:@04H,:\>Z6 @H&,H BD4<,>4H,:\>@ 8 H,<
"^D@8@F<4R,F84< @$X,8H"<, 8@H@DZ, $J*JH FB@F@$>Z & $@:,, 4:4 <,>,, D"&>@6 FH,B,>4 F:J04H\ @$,4<
P,:b<: B,D,<,V,>4` & &@2*JT>@< 4 8@F<4R,F8@< BD@FHD">FH&,. E *DJ(@6 FH@D@>Z, H,

"^D@8@F<4R,F84, "BB"D"HZ, 8@H@DZ, $J*JH F:J04H\ P,:b< &@2*JT>@6 HD">FB@DH4D@&84, *"0, ,F:4
@BD,*,:,>>Z6 B,D4@* &D,<,>4 4< BD4*,HFb >"N@*4H\Fb & 8@F<4R,F8@< BD@FHD">FH&,, <@(JH B@
FJV,FH&J @FH"&"H\Fb &@2*JT>Z<4 FJ*"<4 4 >"@$@D@H, H, "^D@8@F<4R,F84, @$X,8HZ,8@H@DZ, BD@:,H"`H
R,D,2 &@2*JT>@, BD@FHD">FH&@ & P,:bN &ZN@*" & 8@F<4R,F8@, BD@FHD">FH&@ 4:4 &@2&D"V,>4b 42 >,(@,
<@(:4 $Z FR4H"H\Fb 8@F<4R,F84<4 "BB"D"H"<4 (BD4<,D@< R,<J F:J04H ^8FB:J"H4DJ,<Z6 ;G77

"EB,6F T"HH:"). ?*>"8@ *"0, & @H>@T,>44 H"84N @$X,8H@& *@:0>Z F@$:`*"H\Fb @BD,*,:,>>Z,

BD4>P4BZ 4 BD"&4:" *DJ(@(@ BD"&@&@(@ D,04<", ,F:4 @>4 B,D,<,V"`HFb & R"FH4 BD@FHD">FH&", >,
b&:b`V,6Fb P,:\` 4N B@:,H".

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

7"8 J0, @H<,R":@F\ & @H&,H"N >" &@BD@FZ 1 4 3, ',D<">4b BD4*,D04&",HFb <>,>4b, RH@
<,0*J>"D@*>@, 8@F<4R,F8@, BD"&@,4 @F@$,>>@ ,(@ D,04< @H&,HFH&,>>@FH4,BD4<,>4<@ 8 8@F<4R,F84<
HD">FB@DH>Z< F4FH,<"< >,2"&4F4<@ @H H@(@, B,D,<,V"`HFb :4 @>4 & &@2*JT>@< 4:4 8@F<4R,F8@<
BD@FHD">FH&,. +FH,FH&,>>@, >@D<Z <,0*J>"D@*>@(@ 4 >"P4@>":\>@(@ &@2*JT>@(@ BD"&" H"80,

b&:b`HFb BD4<,>4<Z<4 B@ BD"8H4R,F84< F@@$D"0,>4b<, J8"2">>Z< & @H&,H, >" &@BD@F 3. A@F8@:\8J
@BD,*,:,>>ZN <,0*J>"D@*>ZN BD"&4: &@2*JT>@(@ *&40,>4b, JR4HZ&"`V4N @F@$,>>@FH4 8@F<4R,F84N
HD">FB@DH>ZN F4FH,<, >, FJV,FH&J,H, FB,P4":4FHZ & @$:"FH4 &@2*JT>@(@ BD"&" 4 FB,P4":4FHZ &

@$:"FH4 8@F<4R,F8@(@ BD"&" & P,:bN F@2*">4b BD"&@&@6 @F>@&Z *:b &@2&D"V,>4b 8@F<4R,F84N

HD">FB@DH>ZN F4FH,< >" 1,<:` *@:0>Z JFHD">4H\ >,F@@H&,HFH&4b <,0*J *&J<b D,04<"<4, BD4>4<"b
&@ &>4<">4, 2"8@>>Z, BD"&" 4 4>H,D,FZ (@FJ*"DFH&, 8@H@DZ, <@(JH 2"HD"(4&"H\Fb H"84< BD@:,H@<, "
H"80, @F@$,>>@ 4>H,D,FZ $,2@B"F>@FH4 <,0*J>"D@*>@6 "&4"P44.



A/AC.105/635/Add.2
Page 12

3D"83D"8

!^D@8@F<4R,F84, @$X,8HZ *@:0>Z D"FF<"HD4&"H\Fb & 8"R,FH&, &@2*JT>ZN FJ*@&, " &@ &D,<b
>"N@0*,>4b & 8@F<4R,F8@< BD@FHD">FH&, - & 8"R,FH&, 8@F<4R,F84N "BB"D"H@& F@ &F,<4 &ZH,8"`V4<4
42 ^H@(@ BD"&@&Z<4 B@F:,*FH&4b<4.

;,8F48";,8F48"

E:,*J,H 42JR4H\ 8@>8D,H>Z, "FB,8HZ, F&b2">>Z, F ^H4< &@BD@F@<, BD4 ^H@< & @H>@T,>44

&@2*JT>@(@ BD@FHD">FH&" *@:0,> BD4<,>bH\Fb F@@H&,HFH&J`V46 <,0*J>"D@*>@-BD"&@&@6 D,04< 4
F:,*J,H D"FF<@HD,H\ &@2<@0>@FH\ JFH">@&:,>4b ,*4>@(@ BD"&@&@(@ D,04<" & @H>@T,>44

"^D@8@F<4R,F84N @$X,8H@&, & 8@H@D@< $Z JR4HZ&":Fb &@BD@F *,:4<4H"P44 &@2*JT>@(@ BD@FHD">FH&".

A"84FH">A"84FH">

E H,N>4R,F8@6 H@R84 2D,>4b "^D@8@F<4R,F84, @$X,8HZ &@ &D,<b 4N >"N@0*,>4b & &@2*JT>@<

BD@FHD">FH&, >, *@:0>Z D"FF<"HD4&"H\Fb & 8"R,FH&, &@2*JT>ZN FJ*@& B@ &B@:>, @R,&4*>Z< BD4R4>"<

(@F@$Z, <,H@*Z BD@,8H4D@&">4b/F@2*">4b/2"BJF8" "^D@8@F<4R,F84N @$X,8H@& 4 &@2*JT>ZN FJ*@&
F@&,DT,>>@ @H:4R"`HFb *DJ( @H *DJ("). A@^H@<J *:b H"84N @$X,8H@& &@ &D,<b 4N >"N@0*,>4b &

&@2*JT>@< BD@FHD">FH&, 4 & 8@F<4R,F8@< BD@FHD">FH&,, & 2"&4F4<@FH4 @H P,:4 4N B@:,H", F:,*J,H
D"2D"$@H"H\ F@@H&,HFH&J`V46 BD4,<:,<Z6 D,04<.

K4:4BB4>ZK4:4BB4>Z

!^D@8@F<4R,F84, @$X,8HZ, B@*@$>Z, ;G77 E@,*4>,>>ZN SH"H@& "EB,6F T"HH:",
BD@,8H4DJ`HFb & 8"R,FH&, 8@F<4R,F84N "BB"D"H@& 4 *@:0>Z @FH"&"H\Fb H"8@&Z<4. 3N

J>4&,DF":\>@FH\/FB@F@$>@FH\ <">,&D4D@&"H\ 8"8 &@2*JT>@, FJ*>@ :4T\ F:J04H 4N @F>@&>@<J

BD,*>"2>"R,>4`.

%@BD@F%@BD@F 5: %Z*,:b`HFb%Z*,:b`HFb :4:4 FB,P4":\>@FB,P4":\>@ && D,04<,D,04<, "^D@8@F<4R,F8@(@"^D@8@F<4R,F8@(@ @$X,8H"@$X,8H"

FH"*44FH"*44 &2:,H"&2:,H" 44 BD42,<:,>4bBD42,<:,>4b 8"88"8 @H:4R"`V4,Fb@H:4R"`V4,Fb B@B@ @$X,<J@$X,<J

D,(J:4D@&">4bD,(J:4D@&">4b BD4BD4 &N@0*,>44&N@0*,>44 && &@2*JT>@,&@2*JT>@, BD@FHD">FH&@BD@FHD">FH&@

FF 8@F<4R,F8@68@F<4R,F8@6 @D$4HZ@D$4HZ 44 B@F:,*J`V,<B@F:,*J`V,<

&@2&D"V,>44&@2&D"V,>44 >">" ^HJ^HJ @D$4HJ@D$4HJ?

Q,TF8"bQ,TF8"b C,FBJ$:48"C,FBJ$:48"

+F:4 ^H@H &@BD@F B@>bH >"<4 BD"&4:\>@, H@ *:b FH"*44 &2:,H" 4 BD42,<:,>4b &@2*JT>@-
8@F<4R,F8@(@ "BB"D"H", F:J0"V,(@ P,:b< "FHD@>"&H484 (>"BD4<,D, FJV,FH&J`V46 ;G77 "EB,6F
T"HH:"), >, HD,$J,HFb @H:4R"`V,,Fb B@ @$X,<J D,(J:4D@&">4, BD4 JF:@&44, RH@ BD4 ^H@< & H@6 <,D,,
& 8"8@6 ^H@ >,@$N@*4<@, F@$:`*"`HFb BD4>P4BZ 4 >@D<Z &@2*JT>@(@ BD"&", RH@$Z >, *@BJF8"H\
>"DJT,>46 BD"&4: $,2@B"F>@FH4 B@:,H@&. %<,FH, F H,< "^D@8@F<4R,F846 @$X,8H, 8@H@DZ6 $J*,H
FB@F@$,> F:J04H\ @$,4< P,:b<, H.,. & &@2*JT>@< BD@FHD">FH&, :,H"H\ 8"8 &@2*JT>@, FJ*>@, " &
8@F<4R,F8@< BD@FHD">FH&, B,D,*&4("H\Fb 8"8 8@F<4R,F846 "BB"D"H, *@:0,> LJ>8P4@>4D@&"H\ &
F@@H&,HFH&J`V4N R"FHbN BD@FHD">FH&" & F@@H&,HFH&44 F >@D<"<4 &@2*JT>@(@ BD"&" 4:4 >@D<"<4

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

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

% F:JR", D"2D"$@H84 FB,P4":\>@(@ D,04<" *:b 8@F<4R,F84N HD">FB@DH>ZN F4FH,< & >,<,
>,F@<>,>>@, *@:0>@ BD@&@*4H\Fb D"2:4R4, <,0*J FH"*4b<4 &2:,H" 4 BD42,<:,>4b, B@F8@:\8J @>4
&,F\<" @H:4R"`HFb *DJ( @H *DJ(". QH@ 8"F",HFb FH"*44 BD42,<:,>4b, H@ <Z FFZ:",<Fb >" F&@6 @H&,H
>" &@BD@F 2. C"FFH@b>4,, B@8DZ&",<@, 8@F<4R,F84< "BB"D"H@< BD4 B@F"*8, F <@<,>H" &N@0*,>4b &
"H<@FL,DJ 1,<:4 4 *@ <@<,>H" BD42,<:,>4b, F@FH"&:b,H $@:,, 8 0008<, H@(*" 8"8 *:b &2:,H"
&Z$4D",HFb @R,>\ 8DJH"b HD",8H@D4b. )@ &ZF@HZ 10-208< >"8:@> HD",8H@D44 @H>@F4H,:\>@ (@D42@>H"
F@FH"&:b,H 70 4:4 $@:,, (D"*JF@&. 1"H,< BD4 *@FH40,>44 &ZF@H F *@FH"H@R>@ >428@6 B:@H>@FH\`
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&@2*JN" >"BD"&:,>4, B@:,H" B@FH,B,>>@ 42<,>b,HFb, FH">@&bF\ $@:,, B@:@(4<, RH@$Z & 8@>,R>@< FR,H,
B,D,6H4 & B@RH4 (@D42@>H":\>J` @D$4H":\>J` HD",8H@D4`. A@F8@:\8J 2"BJF84 @$ZR>@ BD@42&@*bHFb
F H,DD4H@D44 2"BJF8"`V,(@ (@FJ*"DFH&" 4:4 & F@HDJ*>4R,FH&, F 4>@FHD">>Z< (@FJ*"DFH&@<, 8"84,-:4$@
F&b2">>Z, F ^H4< BD@$:,<Z B@8" >, &@2>48":4 4:4 4< >"N@*4:@F\ BD4,<:,<@, D,T,>4,.

3D"83D"8

]H@H &@BD@F >,*@FH"H@R>@ bF,> 4 HD,$J,H D"2XbF>,>4b.

;,8F48";,8F48"

% D,(J:4D@&">44 >, *@:0>@ $ZH\ >48"84N D"2:4R46; F:,*J,H :4T\ JR4HZ&"H\ BD4<,>b,<Z6

B@Db*@8 *,6FH&46.

A"84FH">A"84FH">

?H&,H >" ^H@H &@BD@F *@:0,> $ZH\ JH&,D*4H,:\>Z<. AD4 D"2D"$@H8, H"8@(@ D,04<" >,@$N@*4<@
$J*,H JR4HZ&"H\ JB@<b>JHZ, & &@BD@F, H4B4R>Z, "FB,8HZ 4FB@:\2@&">4b "^D@8@F<4R,F84N @$X,8H@&.

K4:4BB4>ZK4:4BB4>Z

% D,04<, "^D@8@F<4R,F8@(@ @$X,8H" @>4 *@:0>Z &Z*,:bH\Fb 4 @H:4R"H\Fb B@ @$X,<J

D,(J:4D@&">4b BD4<,>4H,:\>@ 8 &N@0*,>4` & &@2*JT>@, BD@FHD">FH&@ F 8@F<4R,F8@6 @D$4HZ 4

B@F:,*J`V,<J &@2&D"V,>4` >" ^HJ @D$4HJ.

%@BD@F%@BD@F 6: AD4<,>b`HFbAD4<,>b`HFb :4:4 >@D<Z>@D<Z >"P4@>":\>@(@>"P4@>":\>@(@ 44 <,0*J>"D@*>@(@<,0*J>"D@*>@(@ &@2*JT>@(@&@2*JT>@(@ BD"&"BD"&"

88 "^D@8@F<4R,F8@<J"^D@8@F<4R,F8@<J @$X,8HJ@$X,8HJ @*>@(@@*>@(@ (@FJ*"DFH&"(@FJ*"DFH&", >"N@*bV,<JFb>"N@*bV,<JFb

&& &@2*JT>@<&@2*JT>@< BD@FHD">FH&,BD@FHD">FH&, *DJ(@(@*DJ(@(@ (@FJ*"DFH&"(@FJ*"DFH&"?

Q,TF8"bQ,TF8"b C,FBJ$:48"C,FBJ$:48"

=@D<Z >"P4@>":\>@(@ BD"&" 4 <,0*J>"D@*>@(@ &@2*JT>@(@ BD"&" $J*JH BD4<,>4<Z :4T\ 8 H,<

"^D@8@F<4R,F84< @$X,8H"<, 8@H@DZ, $J*JH FB@F@$>Z F:J04H\ P,:b< "^D@>"&H484, >@ >, 8 H,<
"^D@8@F<4R,F84< "BB"D"H"<, 8@H@DZ, $J*JH FR4H"H\Fb B@ FJV,FH&J 8@F<4R,F84<4 @$X,8H"<4.

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

E<. @H&,HZ >" &@BD@FZ 2 4 4 &ZT,.

3D"83D"8

)".

;,8F48";,8F48"

7"8 @H<,R":@F\ & @H&,H, >" &@BD@F 4,>@D<Z<,0*J>"D@*>@(@ 4 >"P4@>":\>@(@ &@2*JT>@(@ BD"&"
*@:0>Z BD4<,>bH\Fb 8 ^H4< @$X,8H"<, BD4 ^H@< & @H>@T,>44 8"0*@(@ F:JR"b F:,*J,H &ZD"$@H"H\
8@>8D,H>Z, F@@$D"0,>4b.

A"84FH">A"84FH">

=,@$N@*4<@ JFH">@&4H\ D"2:4R4, <,0*J &@2*JT>Z< BD@FHD">FH&@< 4 8@F<4R,F84<

BD@FHD">FH&@<. ]H@H &@BD@F & 2>"R4H,:\>@6 <,D, 2"&4F4H @H B@:@04H,:\>@(@ 4H@(" 2"Hb>J&T,6Fb

<>@(@:,H>,6 *4F8JFF44 & 7?AI?E B@ &@BD@FJ @$ @BD,*,:,>44 4 *,:4<4H"P44 8@F<4R,F8@(@

BD@FHD">FH&". ),6FH&J`V,, >"P4@>":\>@, 4:4 <,0*J>"D@*>@, &@2*JT>@, BD"&@ BD4<,>4H,:\>@ 8
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"^D@8@F<4R,F84< @$X,8H"< & B@:>@6 <,D,, @R,&4*>@, BD4<,>bH\Fb >, <@0,H, 4 & ^H@6 F&b24

>,@$N@*4<@ D"2D"$@H"H\ @BD,*,:,>>Z, R,H84, >@D<Z.

K4:4BB4>ZK4:4BB4>Z

K4:4BB4>Z F8:@>>Z FR4H"H\, RH@ F:,*J,H BD4<,>bH\ 7@>&,>P4` ;,0*J>"D@*>@6 @D(">42"P44
(D"0*">F8@6 "&4"P44 (37!?).

%@BD@F%@BD@F 7: 3<,`HFb3<,`HFb :4:4 BD,P,*,>HZBD,P,*,>HZ && @H>@T,>44@H>@T,>44 BD@:,H"BD@:,H" "^D@8@F<4R,F84N"^D@8@F<4R,F84N @$X,8H@&@$X,8H@&

B@F:,B@F:, &N@0*,>4b&N@0*,>4b && B:@H>Z,B:@H>Z, F:@4F:@4 "H<@FL,DZ"H<@FL,DZ 1,<:41,<:4 44 FJV,FH&J,HFJV,FH&J,H :4:4

@$ZR>@,@$ZR>@, <,0*J>"D@*>@,<,0*J>"D@*>@, BD"&@BD"&@ && @H>@T,>44@H>@T,>44 H"8@(@H"8@(@ BD@:,H"BD@:,H"?

Q,TF8"bQ,TF8"b C,FBJ$:48"C,FBJ$:48"

% H,@D44 8@F<4R,F8@(@ BD"&" B@8" ,V, >, B@:JR4:" *@FH"H@R>@6 B@**,D084 4*,b @ H@<, RH@
BD"&@ BD@:,H" &2:,H"`V,(@ 4:4 FBJF8"`V,(@Fb 8@F<4R,F8@(@ @$X,8H" b&:b,HFb @$V,BD42>">>Z<

<,0*J>"D@*>@-BD"&@&Z< @$ZR",<. ?*>"8@ >" BD"8H48, H"84, BD@:,HZ F:JR"`HFb, >@ *@ F4N B@D @>4
>, &Z2Z&":4 >48"8@(@ BD@H,FH". % P,:bN :,(":42"P44 H"8@6 FJV,FH&J`V,6 BD"8H484 F:,*J,H

D"FF<@HD,H\ &@2<@0>@FH\ @H8DZH@(@ BD42>">4b BD"&" >" BD@:,H 8@F<4R,F84N @$X,8H@& BD4 JF:@&44,
RH@ @> b&:b,HFb $,2&D,*>Z<, H.,. >, >">@F4H JV,D$" FB@8@6FH&4`, B@Db*8J 4:4 $,2@B"F>@FH4

D"FB@:@0,>>ZN >40, (@FJ*"DFH&, " H"80, $@:,, *,H":\>@(@ D,(J:4D@&">4b B@Db*8" @FJV,FH&:,>4b
^H@(@ BD"&".

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

="F8@:\8@ 42&,FH>@ ',D<">44, 8@F<4R,F84, HD">FB@DH>Z, F4FH,<Z D,(J:bD>@ 4FB@:\2J`HFb

:4T\ E@,*4>,>>Z<4 SH"H"<4 4 H@:\8@ @*>"0*Z $Z:4 4FB@:\2@&">Z $Z&T4< E@&,HF84< E@`2@<

15 >@b$Db 1988(@*" (F<. @H&,H >" &@BD@F 3 &ZT,). QH@ 8"F",HFb ;G77 E@,*4>,>>ZN SH"H@& "EB,6F
T"HH:", H@, 8"8 J0, @H<,R":@F\, ^H" 8@F<4R,F8"b HD">FB@DH>"b F4FH,<" &2:,H",H F H,DD4H@D44
E@,*4>,>>ZN SH"H@&. +, &@2&D"V,>4, & B:@H>Z, F:@4 "H<@FL,DZ 1,<:4 H"80, BD@4FN@*4H >"*

@H8DZHZ< <@D,< 4 "<,D48">F8@6 H,DD4H@D4,6, 4 B@^H@<J *:b BD42,<:,>4b & E@,*4>,>>ZN SH"H"N
,6 >, HD,$J,HFb BD@:,H"H\ >"* 4>@FHD">>Z<4 (@FJ*"DFH&"<4. E ,*4>FH&,>>Z< B@:,H@<;%7! "#JD">"
F&b2"> 4 ,*4>FH&,>>Z6 BD,P,*,>H BD@:,H" H,DD4H@D44 4>@FHD">>ZN (@FJ*"DFH& B@F:, &N@0*,>4b &

B:@H>Z, F:@4 "H<@FL,DZ 1,<:4 F P,:\` BD42,<:,>4b >" 8@F<@*D@<, #"68@>JD. ?*>"8@ >4R,(@ >,
42&,FH>@ >4 @ 8@>FJ:\H"P4bN F BD"&4H,:\FH&"<4 (@FJ*"DFH&, >"* 8@H@DZ<4 BD@:,H,: ^H@H "BB"D"H, >4
@ BD,*@FH"&:,>>@6 ^H4< (@FJ*"DFH&"< 4>L@D<"P44. G"84< @$D"2@<, ,*4>FH&,>>Z< BD4(@*>Z<

BD,P,*,>H@<, @H>@FbV4<Fb 8 BD@:,HJ 8@F<4R,F84N HD">FB@DH>ZN F4FH,< R,D,2 &@2*JT>@,

BD@FHD">FH&@ B@F:, 4N &N@0*,>4b & B:@H>Z, F:@4 "H<@FL,DZ 1,<:4, b&:b,HFb &@2&D"V,>4, ;G77
"EB,6F T"HH:", 8@H@D@, *@ >"FH@bV,(@ &D,<,>4 >, &Z2Z&":@ 8"84N-:4$@ BD@$:,<, B@F8@:\8J >,
2"HD"(4&":@ 4>H,D,F@& >4 @*>@(@ 42 4>@FHD">>ZN (@FJ*"DFH&. G"84< @$D"2@<, >48"8@(@ @$ZR>@(@
<,0*J>"D@*>@(@ BD"&" & @H>@T,>44 BD@:,H" 8@F<4R,F84N HD">FB@DH>ZN F4FH,< >"* 4>@FHD">>@6

H,DD4H@D4,6 >, FJV,FH&J,H, B@F8@:\8J >,H <,0*J>"D@*>@6 BD"8H484 & ^H@6 @$:"FH4. QH@ 8"F",HFb
,*4>FH&,>>@(@ BD,P,*,>H", " 4<,>>@ B@:,H" ;%7! "#JD">", &@ &D,<b 8@H@D@(@ $Z: F@&,DT,> BD@:,H
>"* 4>@FHD">>@6 H,DD4H@D4,6, H@ ^H@H F:JR"6 >, (@*4HFb *:b D"2D"$@H84 @$ZR>@(@ <,0*J>"D@*>@(@
BD"&", B@F8@:\8J 2"BJF8"`V,, (@FJ*"DFH&@ - $Z&T46 E@&,HF846 E@`2 - $@:\T, >, FJV,FH&J,H.

3D"83D"8

QH@ 8"F",HFb 3D"8", H@ H"84, BD,P,*,>HZ >, @H<,R,>Z.

;,8F48";,8F48"

)", BD,P,*,>HZ FJV,FH&J`H 4 BD4<,D@< H@<J b&:b,HFb, & R"FH>@FH4, B"*,>4, 8@F<4R,F84N
@$X,8H@& >" B@&,DN>@FH\ 1,<:4 & 7">"*, 4 !&FHD":44.

A"84FH">A"84FH">
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32&,FH>Z >,F8@:\8@ H"84N F:JR",&, >,8@H@DZ, 42 8@H@DZN BD4&@*bHFb >40,:

· &@2&D"V,>4, & 1970(@*J 8@F<4R,F8@(@ 8@D"$:b "!B@::@>-13"/SNAP 27& "H<@FL,DJ >"* `0>@6
R"FH\` G4N@(@ @8,">", 8@H@DZ6 2"H@>J: & D"6@>, &B"*4>Z G@>(";

· B"*,>4, >" H,DD4H@D4` 7">"*Z 24 b>&"Db 1978(@*" F@&,HF8@(@ FBJH>48" "7@F<@F-954" F a3]
>" $@DHJ;

· &N@* & >40>4, F:@4 "H<@FL,DZ 4 & 4H@(, B"*,>4, @D$4H":\>@6 FH">P44 "E8"6:^$" >" H,DD4H@D44
!&FHD":44 11 4`:b 1979(@*";

· "&"D4b & 1982/83(@*J F@ FBJH>48@< "7@F<@F-1402",8@H@DZ6 &@T,: & B:@H>Z, F:@4 "H<@FL,DZ
1,<:4 >"* @H8DZHZ< <@D,< 4 BD4 ^H@< D"2DJT4:Fb, B@ FR"FH:4&@6 F:JR"6>@FH4 >, >">,Fb
JV,D$" 4>@FHD">>@6 H,DD4H@D44.

="F8@:\8@ ',D<">44 42&,FH>@, & @H>@T,>44 H"8@(@ BD@:,H" "^D@8@F<4R,F84N @$X,8H@& >"*
4>@FHD">>@6 H,DD4H@D4,6 8"8@(@-:4$@ 8@>8D,H>@(@ @$ZR>@(@ <,0*J>"D@*>@(@ BD"&" >, FJV,FH&J,H.

K4:4BB4>ZK4:4BB4>Z

QH@ 8"F",HFb @BZH" K4:4BB4>, H@ (@FJ*"DFH&J >, 42&,FH>Z 8"84,-:4$@ BD,P,*,>HZ & @H>@T,>44
BD@:,H" "^D@8@F<4R,F84N @$X,8H@& B@F:, 4N &N@0*,>4b & B:@H>Z, F:@4 "H<@FL,DZ 1,<:4.

%@BD@F%@BD@F 8: EJV,FH&J`HEJV,FH&J`H :4:4 8"84,8"84,-:4$@:4$@ >"P4@>":\>Z,>"P4@>":\>Z, 44/4:44:4 <,0*J>"D@*>Z,<,0*J>"D@*>Z,

BD"&@&Z,BD"&@&Z, >@D<Z>@D<Z && @H>@T,>44@H>@T,>44 BD@:,H"BD@:,H" 8@F<4R,F84N8@F<4R,F84N @$X,8H@&@$X,8H@& B@F:,B@F:,

&N@0*,>4b&N@0*,>4b && B:@H>Z,B:@H>Z, F:@4F:@4 "H<@FL,DZ"H<@FL,DZ 1,<:41,<:4?

Q,TF8"bQ,TF8"b C,FBJ$:48"C,FBJ$:48"

M@Hb 8"84N-:4$@ 8@>8D,H>ZN BD"&4:, BD42&">>ZN D,(J:4D@&"H\ BD@:,H 8@F<4R,F84N @$X,8H@&
B@F:, &N@0*,>4b & B:@H>Z, F:@4 "H<@FL,DZ 1,<:4, >, FJV,FH&J,H, F:,*J,H >"B@<>4H\, RH@ >,8@H@DZ,
B@:@0,>4b <,0*J>"D@*>@(@ 8@F<4R,F8@(@ BD"&", @F@$,>>@ F@*,D0"V4,Fb & )@(@&@D, B@ 8@F<@FJ
1967(@*", D,(J:4DJ`H &F, FH"*44 8@F<4R,F8@(@ B@:,H", &8:`R"b BD@:,H 8@F<4R,F84N @$X,8H@& R,D,2
B:@H>Z, F:@4 "H<@FL,DZ 1,<:4.

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

E<. @H&,HZ >" &@BD@FZ 1, 2 4 4.

E@(:"F>@ (,D<">F8@<J 2"8@>@*"H,:\FH&J,K,*,D":\>Z6 &@2*JT>@-HD">FB@DH>Z6 8@*,8F ',D<">44
(Luftverkehrsgesetz)BD4<,>4< >, H@:\8@ 8 &@2*JT>Z< FJ*"<, >@ 4 8 *DJ(4< @$X,8H"<, H"84<, 8"8
8@F<4R,F84, "BB"D"HZ 4 D"8,HZ. A"D"(D"L 1K,*,D":\>@(@ &@2*JT>@-HD">FB@DH>@(@ 8@*,8F"* (:"F4H:

§ 1 (Freiheit des Luftraums; Begriff des
Luftfahrzeugs)

1) Die Benutzung des Luftraums durch
Luftfahrzeuge ist frei, soweit sie nicht durch
dieses Gesetz und durch die zu seiner
Durchführung erlassenen Rechtsvorschriften
beschränkt wird.

2) Luftfahrzeuge sind:

1. Flugzeuge

[§ 1 (E&@$@*" &@2*JT>@(@ BD@FHD">FH&";
@BD,*,:,>4, &@2*JT>@(@ FJ*>")

1) %@2*JT>@, BD@FHD">FH&@ <@0,H

F&@$@*>@ 4FB@:\2@&"H\Fb &@2*JT>Z<4 FJ*"<4

& H@6 <,D,, & 8"8@6 ^H@ >, @(D">4R4&",HFb
>"FH@bV4< 2"8@->@< 4 >@D<"H4&>Z<4 "8H"<4,
@BD,*,:b`V4<4 B@Db*@8 @FJV,FH&:,>4b ^H@(@

2"8@>".

2) 7 &@2*JT>Z< FJ*"< @H>@FbHFb:

*A,D,&@* H,8FH" F >,<,P8@(@ b2Z8" b&:b,HFb >,@L4P4":\>Z<.
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2. Drehflügler
3. Luftschiffe
4. Segelflugzeuge
5. Motorsegler
6. Frei- und Fesselballone

7. Drachen
8. Rettungsfallschirme
9. Flugmodelle
10. Luftsportgeräte
11. sonstige für die Benutzung

des Luftraums bestimmte
Geräte.

Raumfahrzeuge, Raketen und ähnliche
Flugkörper gelten als Luftfahrzeuge, solange
sie sich im Luftraum befinden.

1. E"<@:,HZ

2. %4>H@8DZ:Z, "BB"D"HZ

3. )4D40"$:4

4. A:">,DZ

5. ;@H@B:">,DZ

6. !&H@>@<>Z, 4 BD4&b2>Z,

"^D@FH"HZ

7. %@2*JT>Z, 2<,4

8. EB"F"H,:\>Z, B"D"T`HZ

9. !&4"<@*,:4

10. !&4"FB@DH4&>Z, "BB"D"HZ

11. )DJ(4, "BB"D"HZ, BD,*>"2>"R,>-
>Z, *:b 4FB@:\2@&">4b &

&@2*JT->@< BD@FHD">FH&,.

7@F<4R,F84, "BB"D"HZ,D"8,HZ 4 ">":@-
(4R>Z, :,H"`V4, @$X,8HZ FR4H"`HFb

&@2*JT>Z<4 FJ*"<4 &@ &D,<b >"N@0*,-
>4b & &@2*JT>@< BD@FHD">FH&,.]

3D"83D"8

% @H>@T,>44 8@F<4R,F84N 4 "^D@8@F<4R,F84N @$X,8H@& B@F:, 4N &N@0*,>4b & B:@H>Z, F:@4

"H<@FL,DZ 1,<:4 *@:0>Z BD4<,>bH\Fb FJV,FH&J`V4, >"P4@>":\>Z, 4/4:4 <,0*J>"D@*>Z, BD"&@&Z,
>@D<Z.

;,8F48";,8F48"

· )@(@&@D @ BD4>P4B"N *,bH,:\>@FH4 (@FJ*"DFH& B@ 4FF:,*@&">4` 4 4FB@:\2@&">4` 8@F<4R,F8@(@

BD@FHD">FH&", &8:`R"b 9J>J 4 *DJ(4, >,$,F>Z, H,:";

· E@(:"T,>4, @ FB"F,>44 8@F<@>"&H@&, &@2&D"V,>44 8@F<@>"&H@& 4 &@2&D"V,>44 @$X,8H@&,
2"BJV,>>ZN & 8@F<4R,F8@, BD@FHD">FH&@;

· 7@>&,>P4b @ <,0*J>"D@*>@6 @H&,HFH&,>>@FH4 2" JV,D$, BD4R4>,>>Z6 8@F<4R,F84<4 @$X,8H"<4;

· 7@>&,>P4b @ D,(4FHD"P44 @$X,8H@&, 2"BJF8",<ZN & 8@F<4R,F8@, BD@FHD">FH&@;

· ),8:"D"P4b BD"&@&ZN BD4>P4B@&, D,(J:4DJ`V4N *,bH,:\>@FH\ (@FJ*"DFH& B@ 4FF:,*@&">4` 4
4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&";

· AD4>P4BZ, 8"F"`V4,Fb 4FB@:\2@&">4b b*,D>ZN 4FH@R>48@& ^>,D(44 & 8@F<4R,F8@<

BD@FHD">FH&,.

A"84FH">A"84FH">

7"8 BD,*FH"&:b,HFb, 8"84N-:4$@ 8@>8D,H>ZN >"P4@>":\>ZN 4:4 <,0*J>"D@*>ZN BD"&@&ZN >@D<
& @H>@T,>44 BD@:,H" 8@F<4R,F84N @$X,8H@& B@F:, &N@0*,>4b & B:@H>Z, F:@4 "H<@FL,DZ 1,<:4,
&,D@bH>@, >, FJV,FH&J,H. ?*>"8@ BD4 D"2D"$@H8, F@@H&,HFH&J`V4N BD"&@&ZN >@D< B@ ^H@<J &@BD@FJ
<@(:4 $Z BD4(@*4H\Fb >,8@H@DZ, F@@H&,HFH&J`V4, B@:@0,>4b/FH"H\4 F:,*J`V4N 8"F"`V4NFb 8@F<@F"
*@(@&@D@&:

)@(@&@DZ/8@>&,>P44/F@(:"T,>4b, 8"F"`V4,Fb
8@F<4R,F8@(@ BD@FHD">FH&"

E@@H&,HFH&J`V4, BD4>P4BZ/FH"H\4
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1. ),8:"D"P4b BD"&@&ZN BD4>P4B@&,
D,(J:4DJ`V4N *,bH,:\>@FH\ (@FJ*"DFH& B@

4FF:,*@&">4` 4 4FB@:\2@&">4` 8@F<4R,F8@(@

BD@FHD">FH&" [D,2@:`P4b 1962 (XVIII)
',>,D":\>@6 !FF"<$:,4 @H 13 *,8"$Db
1963(@*"]

AJ>8HZ 7 4 8

)@(@&@DZ/8@>&,>P44/F@(:"T,>4b, 8"F"`V4,Fb
8@F<4R,F8@(@ BD@FHD">FH&"

E@@H&,HFH&J`V4, BD4>P4BZ/FH"H\4

2. )@(@&@D @ BD4>P4B"N *,bH,:\>@FH4 (@FJ*"DFH&

B@ 4FF:,*@&">4` 4 4FB@:\2@&">4`

8@F<4R,F8@(@ BD@FHD">FH&", &8:`R"b 9J>J 4
*DJ(4, >,$,F>Z, H,:" [)@(@&@D B@ 8@F<@FJ;
D,2@:`P4b 2222 (XXI) ',>,D":\>@6 !FF"<$:,4
@H 19 *,8"$Db 1966(@*"]

EH"H\4 VII 4 VIII ( ">":@(4R>Z,
F@@H&,HFH&,>>@ BJ>8H"< 8 4 7
),8:"D"P44 1963(@*", JB@<b>JH@6
& 1 &ZT,)

3. E@(:"T,>4, @ FB"F,>44 8@F<@>"&H@&,
&@2&D"V,>44 8@F<@>"&H@& 4 &@2&D"V,>44

@$X,8H@&, 2"BJV,>>ZN & 8@F<4R,F8@,
BD@FHD">FH&@ [D,2@:`P4b 2345 (XXII)
',>,D":\>@6 !FF"<$:,4 @H 19 *,8"$Db
1971(@*"]

EH"H\b 5

4. AD4>P4BZ, 8"F"`V4,Fb 4FB@:\2@&">4b
b*,D>ZN 4FH@R>48@& ^>,D(44 & 8@F<4R,F8@<

BD@FHD">FH&, [D,2@:`P4b 47/68',>,D":\>@6
!FF"<$:,4 @H 14 *,8"$Db 1992(@*"]

AD4>P4BZ 5 4 7

K4:4BB4>ZK4:4BB4>Z

K4:4BB4>"< >, 42&,FH>@ @ 8"84N-:4$@ BD"&@&ZN >@D<"N & D"<8"N `D4F*48P44 FHD">Z &

@H>@T,>44 BD@:,H" 8@F<4R,F84N @$X,8H@& B@F:, &N@0*,>4b & B:@H>Z, F:@4 "H<@FL,DZ 1,<:4.

%@BD@F%@BD@F 9: AD4<,>4<ZAD4<,>4<Z :4:4 BD"&4:"BD"&4:" D,(4FHD"P44D,(4FHD"P44 @$X,8H@&@$X,8H@&, 2"BJF8",<ZN2"BJF8",<ZN

&& 8@F<4R,F8@,8@F<4R,F8@, BD@FHD">FH&@BD@FHD">FH&@, 88 "^D@8@F<4R,F84<"^D@8@F<4R,F84< @$X,8H"<@$X,8H"<?

Q,TF8"bQ,TF8"b C,FBJ$:48"C,FBJ$:48"

AD"&4:" D,(4FHD"P44 @$X,8H@&, 2"BJF8",<ZN & 8@F<4R,F8@, BD@FHD">FH&@, b&:b`HFb & B@:>@6
<,D, BD4<,>4<Z<4 8 H,< "^D@8@F<4R,F84< @$X,8H"<, 8@H@DZ, B@ FJV,FH&J FR4H"`HFb 8@F<4R,F84<4
@$X,8H"<4. ]H4 BD"&4:" *@:0>Z $ZH\ BD4<,>4<Z H"80, 8 $J*JV4< "^D@8@F<4R,F84< "BB"D"H"<,
8@H@DZ, $J*JH FB@F@$>Z F:J04H\ P,:b< "FHD@>"&H484. % @H>@T,>44 "^D@8@F<4R,F84N @$X,8H@&,
FB@F@$>ZN F:J04H\ @$,4< P,:b< - 8"8 P,:b< "^D@>"&H484, H"8 4 P,:b< "FHD@>"&H484, - *@:0>"
BD4<,>bH\Fb *&@6>"b D,(4FHD"P4b & 8"R,FH&, &@2*JT>@(@ FJ*>" 4 & 8"R,FH&, 8@F<4R,F8@(@ "BB"D"H",
,F:4 H@:\8@ >, $J*,H D"2D"$@H"> JB@<b>JHZ6 & &@BD@F, 3 ,*4>Z6 D,04<. G"8@6 D,04< *@:0,>

F@*,D0"H\ H"80, F@@H&,HFH&J`V4, B@:@0,>4b @H>@F4H,:\>@ JRD,0*,>4b FB,P4":\>ZN >"P4@>":\>ZN

D,(4FHD@& (" H"80,, &@2<@0>@, <,0*J>"D@*>@(@ D,(4FHD") *:b "^D@8@F<4R,F84N @$X,8H@&.

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

IR4HZ&"b H@R>Z, L@D<J:4D@&84 7@>&,>P44 @ D,(4FHD"P44, ',D<">4b >, 4FBZHZ&",H >4
<":,6T4N F@<>,>46 & BD4<,>4<@FH4 ^H@6 7@>&,>P44.

3D"83D"8
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)", BD4 JF:@&44, RH@ @$X,8H 2"BJF8",HFb & 8@F<4R,F8@, BD@FHD">FH&@.

;,8F48";,8F48"

)", ^H@ b&:b,HFb &@2<@0>Z< 4 >,@$N@*4<Z<, B@F8@:\8J & $J*JV,< >,8@H@DZ, H"84, @$X,8HZ
>" D,(J:bD>@6 @F>@&, $J*JH LJ>8P4@>4D@&"H\ & 8"R,FH&, 8@F<4R,F84N 4 &@2*JT>ZN @$X,8H@&.

A"84FH">A"84FH">

7"8 @H<,R",HFb & @H&,H, >" &@BD@F 2, "^D@8@F<4R,F84, @$X,8HZ F:,*J,H @H:4R"H\ @H &@2*JT>ZN
FJ*@&. E@(:"F>@ FH"H\, 17@>&,>P44 @ D,(4FHD"P44 @$X,8H@&, 2"BJF8",<ZN & 8@F<4R,F8@, BD@FHD">FH&@
[D,2@:`P4b 3235 (XXIX) ',>,D":\>@6 !FF"<$:,4 @H 12 >@b$Db 1974(@*"], H,D<4> "8@F<4R,F846 @$X,8H"
&8:`R",H F@FH"&>Z, R"FH4 8@F<4R,F8@(@ @$X,8H", " H"80, FD,*FH&@ ,(@ *@FH"&84 4 ,(@ R"FH4. A@^H@<J
FH"H\4 ^H@6 7@>&,>P44 *@:0>Z BD4<,>bH\Fb 8@ &F,< "^D@8@F<4R,F84< @$X,8H"<, 2"BJF8",<Z< &
8@F<4R,F8@, BD@FHD">FH&@.

K4:4BB4>ZK4:4BB4>Z

!^D@8@F<4R,F84, @$X,8HZ *@:0>Z D"FF<"HD4&"H\Fb & 8"R,FH&, @F@$@(@ H4B" @$X,8H@&, 4 B@^H@<J
4N D,(4FHD"P4b *@:0>" BD@42&@*4H\Fb & *DJ(@6 L@D<,.

?H&,HZ?H&,HZ @$V,(@@$V,(@ N"D"8H,D"N"D"8H,D"

3H":4b3H":4b

AD"&4H,:\FH&@ 3H":44 &>4<"H,:\>@ 42JR4:@ &@BD@F>48, 2"HD"(4&"`V46 BD"&@&Z, &@BD@FZ,
8@H@DZ, >, BD@FH@ D"2D,T4H\, JR4HZ&"b F:@0>Z6 N"D"8H,D 2"HD"(4&",<ZN 4<4 H,<; B@^H@<J ,(@

D"2:4R>Z, "FB,8HZ HD,$J`H HV"H,:\>@(@ 42JR,>4b.

AD"&4H,:\FH&@3H":44 $:"(@*"D4H 2" BD,*@FH"&:,>>J` &@2<@0>@FH\ BD4>bH\ JR"FH4, & 42JR,>44

^H@(@ &@BD@F" & D"<8"N F@@H&,HFH&J`V,(@ "L@DJ<"", F H,< RH@$Z @$,FB,R4H\ 4>H,(D"P4`

FJV,FH&J`V4N <,0*J>"D@*>@-BD"&@&ZN *@8J<,>H@&. %<,FH, F H,<, B@ ,(@ <>,>4`, 2"HD"(4&",<"b
BD@$:,<" >, *@:0>" &>@&\ &Z2&"H\ @$FJ0*,>4, FB@D>@(@ &@BD@F" @ *,:4<4H"P44 &@2*JT>@(@

BD@FHD">FH&" 4 8@F<4R,F8@(@ BD@FHD">FH&" 4 >, *@:0>" FH"&4H\Fb & 2"&4F4<@FH\ @H ,(@ D,T,>4b.

E@,*4>,>>@,E@,*4>,>>@, 7@D@:,&FH&@7@D@:,&FH&@ %,:48@$D4H">44%,:48@$D4H">44 44 E,&,D>@6E,&,D>@6 3D:">*443D:">*44

AD"&4H,:\FH&@ E@,*4>,>>@(@ 7@D@:,&FH&" F@2>",H &"0>@FH\ ^H@6 H,<Z 4 &@2<@0>Z, $J*JV4,

B@F:,*FH&4b D"FF<@HD,>4b BD"&@&ZN &@BD@F@&, 8"F"`V4NFb "^D@8@F<4R,F84N @$X,8H@&, @*>"8@, 8
F@0":,>4`, & >"FH@bV,, &D,<b >, <@0,H BD,*FH"&4H\ F@(:"F@&">>Z6 @H&,H >" &@BD@F>48. ]H@H &@BD@F
$J*,H ">":424D@&"H\Fb 4 & F&@, &D,<b @H&,H $J*,H BD,*FH"&:,> 7@<4H,HJ B@ 4FB@:\2@&">4`

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

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

1E<. ?L4P4":\>Z, @HR,HZ ',>,D":\>@6 !FF"<$:,4, BbH4*,FbH"b F,FF4b, )@B@:>,>4, 20
(!/50/20),BJ>8H 117.

2Benkö, Marletta/Gebhard, Jürgen, Delimitation of Outer Space and Outer Space Activities Including Problems
to the Free ("Innocent") Passage of Space Craft Through Foreign Air Space for the Purpose of Reaching Orbit and
Returning to Earth, in Benkö/Schrogl(editors), International Space Law in the Making: Current Issues in the United
Nations Committee for the Peaceful Uses of Outer Space, p. 123. Forum for Air and Space Law, Editions
Frontières, Gif Sur Yvette.
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3Dudar, E. N. Flight Dynamics Analysis of Aerospace System with Subsonic Carrier Plane.
Russian/Ukrainian/German Symposium on Space Transportation and Propulsion. DGLR Bericht, 26-28 May 1993.


