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@H&,HFH&,>>@FH4 & $J*JV,<. ?*>"8@, N@Hb 20 :,H >"2"* H"8, &@2<@0>@, 4 $Z:@, F H,N B@D

H,N>@:@(4b, 2"8@>@*"H,:\FH&@ 4 @04*">4b 2"4>H,D,F@&">>ZN FH@D@> 42<,>4:4F\ 4 ,F:4 FJV,FH&J,H

@$V"b >4H\, F&b2J`V"b >Z>,T>4, B@*N@*Z 8 J*":,>4` @HN@*@&, H@ ^H@ - &@2<@0>@FH\ $J*JV,(@

D"2$4D"H,:\FH&" 4 @H&,HFH&,>>@FH4, F&b2">>ZN F <,D"<4, 8@H@DZ, <@(JH D"FF<"HD4&"H\Fb 8"8
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^:,<,>H"<4 ( & &4*, N:@D4*@&, 8"D$@>"H@&, "DF,>"H@&, L@FL"H@& 4 H. *.). =,<,H"::4R,F84,

<4>,D":\>Z, D,FJDFZ ( J(@:\, B@:,2>Z, 4F8@B",<Z, BD@<ZT:,>>@(@ 2>"R,>4b) & F&@$@*>@<

F@FH@b>44 H"80, @$ZR>@ F@*,D0"H L424R,F84, &8:`R,>4b 4:4 BD4<,F4.
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&F:,*FH&4, 2"B:">4D@&">>@(@ ( >@D<"H4&>@(@) 4:4 "&"D46>@(@ ( >,>@D<"H4&>@(@) &Z$D@F" H&,D*ZN,
04*84N 4:4 ("2@@$D"2>ZN @HN@*@&. M"D"8H,D ^H4N &Z$D@F@&, @F@$,>>@FH4 BD4>4<"`V,6 4N FD,*Z
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@BD,*,:b`V4<4 <"FTH"$Z 4N &@2*,6FH&4b 4:4 B@F:,*FH&46. O,>>@FH4 4 BD,*B@RH,>4b @$V,FH&"

H"80, 4(D"`H FJV,FH&,>>J` D@:\ & @P,>8, 8@>8D,H>ZN &Z$D@F@& D"2:4R>Z<4 2"4>H,D,F@&">>Z<4

(DJBB"<4: H"84< @$D"2@<, ^H" $@:,, FJ$X,8H4&>"b *@B@:>4H,:\>"b F@FH"&:b`V"b B"D"<,HD@&

&Z$D@F" 4 BD4>4<"`V,6 FD,*Z, B@**"`V4NFb 8@:4R,FH&,>>@6 4 4>@6 @P,>8,, R"FH4R>@ @BD,*,:b,H

^8@:@(4R,F846 " F:,*" H@6 4:4 4>@6 @B,D"P44 *:b 8@>8D,H>@(@ <,FH".

4. %F, R"V, BD@4FN@*4H H"8, RH@ F JR,H@< $@:,, R,H8@(@ BD,*FH"&:,>4b @ B@H,>P4":\>@<

&@2*,6FH&44 4>H,D,FZ @ND">Z @8DJ0"`V,6 FD,*Z B,D,&,T4&"`H F@@$D"0,>4b & B@:\2J D"2D"$@H84

8@>8D,H>ZN <,FH@D@0*,>46 (Hodges, 1995). ?HD"F:4 & P,:@< F@&<,FH>@ F 8"8 <@0>@ $@:,,

T4D@84< 8DJ(@< 2"4>H,D,F@&">>ZN FH@D@> >,@$N@*4<@ FHD,<4H\Fb 8 <"8F4<":\>@<J B@&ZT,>4`

^LL,8H4&>@FH4 8@>HD@:b >"* BD@P,FF@< *@$ZR4 4 JBD"&:,>4b 4< & H,R,>4, &F,(@ P48:"

*,bH,:\>@FH4. ]H@ &8:`R",H B@&ZT,>4, FH,B,>4 ^LL,8H4&>@FH4 4FB@:\2@&">4b D,FJDF@&.

5. ':"&>Z< 4FH@R>48@< H&,D*ZN @HN@*@& @H *@$ZR4 4 B@F:,*J`V,(@ @$@("V,>4b B@:,2>ZN

4F8@B",<ZN b&:b`HFb " 04:\>Z, <4>,D":Z" ( >, BD,*FH"&:b`V4, P,>>@FH4 4:4 <":@P,>>Z,
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<4>,D":Z, F@BJHFH&J`V4, *@$Z&",<Z< <4>,D":"< 4:4 <4>,D":"< BD@<ZT:,>>@(@ 2>"R,>4b). %

2"&4F4<@FH4 @H H@(@, >" 8"8@< ^H"B, BD@4FN@*4H &Z&@* 04:\>ZN <4>,D":@& 42 BD@P,FF", @>4

<@(JH J*":bH\Fb & 4N B,D&@2*">>@< &4*, ( >"BD4<,D, & &4*, BJFH@6 B@D@*Z), & &4*, @H$D@F@&

( B@F:, @$@("V,>4b), & &4*, T:"8" ( B@F:, B:"&:,>4b) 4:4 & &4*, *DJ(4N @HN@*@& ( BZ:4,
$JD@&@(@ D"FH&@D", @HD"$@H">>@(@ & D,2J:\H"H, &ZV,:"R4&">4b, @HD"$@H">>@6 DJ*Z 4 H. *.). %

^H4N D"2:4R>ZN &4*"N @HN@*@& H"80, <@(JH F@*,D0"H\Fb 2>"R4H,:\>Z, 8@:4R,FH&" *@$Z&",<ZN

<4>,D":@& 4:4 <,H"::@& B@ BD4R4>, >428@6 ^LL,8H4&>@FH4 @$@("H4H,:\>@(@ BD@P,FF" 4

@(D">4R,>>@FH4 H,N>@:@(4R,F84N &@2<@0>@FH,6 4:4 &F:,*FH&4, *,6FH&4b <4>,D":@(4R,F84N L"8H@D@&.

6. EJV,FH&J,H H"80, 2"&4F4<@FH\ <,0*J F@DH>@FH\` ( F@*,D0">4,< <,H"::@& & 8@>,R>@< 4:4

BD@<,0JH@R>@< BD@*J8H,) 4 &ZN@*@< B@:,2>@(@ 8@<B@>,>H" ( BD@P,>H@< H@&"D>@6 BD@*J8P44,
42&:,8",<@6 42 @$V,(@ @$X,<" B@:,2>ZN <,H"::@&, F@*,D0"V4NFb & FZD\,, B@FHJB"`V,< >"

@$@("H4H,:\>J` L"$D48J). ;@0>@ *@$4H\Fb &,F\<" &ZF@8@6 F@DH>@FH4 BJH,< @H$D"8@&Z&">4b

2>"R4H,:\>@6 *@:4 4FN@*>@(@ <"H,D4":" ( H. ,. 2" FR,H F>40,>4b &ZN@*") 4:4 &,F\<" &ZF@8@(@

&ZN@*" BJH,< RD,2<,D>@(@ D"2$"&:,>4b 8@>P,>HD"H@& <"H,D4":@< $@:,, >428@6 F@DH>@FH4. ?*>"8@

>4 H", >4 *DJ("b 8D"6>@FH\ @$ZR>@ >, b&:b`HFb @BH4<":\>Z< F ^8@>@<4R,F8@6 H@R84 2D,>4b

D,T,>4,<. AD@V, (@&@Db, @>@ @BD,*,:b,HFb BJH,< F@B@FH"&:,>4b BD4$Z:4 @H *@B@:>4H,:\>@(@

42&:,R,>4b <,H"::@& 4 F@@H&,HFH&J`V4N 8"B4H":\>ZN 4 @B,D"H4&>ZN 2"HD"H & $@:,, T4D@8@<

8@>H,8FH, H,N>4R,F8@6 P,:,F@@$D"2>@FH4. ?BD,*,:,>>"b R"FH\ *@$Z&",<ZN <,H"::@& >,42<,>>@

B@B"*,H & @HN@*Z &<,FH, F 04:\>Z<4 <4>,D":"<4.

7. AD4 *@$ZR, >,<,H"::4R,F84N B@:,2>ZN 4F8@B",<ZN 04:\>Z, <4>,D":Z, 8"8 BD"&4:@,
b&:b`HFb (:"&>Z< 8@<B@>,>H@< DJ*>@(@ H,:". ="4$@:,, @R,&4*>Z< BD@b&:,>4,< ^H@(@ b&:b,HFb

*@$ZR" 2@:@H", BD4 8@H@D@6 8@>P,>HD"P4b B@:,2>@(@ <"H,D4":" >"FH@:\8@ <":" - @$ZR>@ BbH\ 4

<,>\T, (D"<<@& >" H@>>J DJ*Z, - & D,2J:\H"H, R,(@ &Fb *@$ZH"b DJ*" 4*,H & @HN@*Z & H@< 4:4

4>@< &4*,, ,F:4 & >,6 >, BD4FJHFH&J`H H"80, 4 *DJ(4, B@:,2>Z, 8@<B@>,>HZ, H"84,, 8"8

@$ZR>Z, <,H"::Z. % *DJ(4N <4>,D":\>ZN D,FJDF"N F@*,D0">4, 04:\>@(@ <4>,D":" @H>@F4H,:\>@

*@$Z&",<@(@ <4>,D":" <@0,H $ZH\ <,>\T4<, @*>"8@ J*":,>4, F&b2">>ZN F 04:\>Z<4 <4>,D":"<4

@HN@*@& @$ZR>@ BD,*FH"&:b,H F,D\,2>J` BD@$:,<J 4 >" <>@(4N (@D>@*@$Z&"`V4N BD,*BD4bH4bN
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^:,<,>H@&. ?*>"8@ @HN@*Z BD@42&@*FH&" >, &F,(*" BD4R4>b`H JV,D$ @8DJ0"`V,6 FD,*,; 2*,F\

&@2<@0>@ FJV,FH&@&">4, P,:@(@ Db*" F<b(R"`V4N L"8H@D@&, 42 8@H@DZN @*>4 F&b2">Z F F"<4<

BD@P,FF@<, >"BD4<,D, N4<4R,F84, 4 L424R,F84, F&@6FH&" @HN@*@&, " *DJ(4, - F JF:@&4b<4
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^8@F4FH,<Z.

III. IG3931!O3a 3 A+C+C!#?G7!

9. IH4:42"P4b 4 B,D,D"$@H8" - *&" BD4<,D" 42 P,:@(@ Db*" H,N>@:@(46 " @R4FH84 & <,FH,
F$D@F"" 4:4 " JFHD">,>4b B@F:,*FH&46", BD4<,>b,<ZN *:b D,T,>4b ^8@:@(4R,F84N BD@$:,<,
F&b2">>ZN F BD@42&@*FH&@< @HN@*@& & (@D>@*@$Z&"`V,6 BD@<ZT:,>>@FH4. GD"*4P4@>>@ &

(@D>@*@$Z&"`V,6 BD@<ZT:,>>@FH4 BD,@$:"*":4 >428@H,N>@:@(4R>Z, <,H@*Z @R4FH84 & 8@>P,

BD@42&@*FH&,>>@(@ P48:", @*>"8@ & B@F:,*>,, &D,<b >" L@>, D"FT4D,>>@(@ BD4<,>,>4b H,N>@:@(46

F@8D"V,>4b @$X,<" @HN@*@& & 4FH@R>48, 4N @$D"2@&">4b FB@F@$Z D,T,>4b ^H4N BD@$:,< FH">@&bHFb

&F, $@:,, F:@0>Z<4.
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10. % " 4,D"DN44" <,H@*@& :48&4*"P44 @HN@*@& JH4:42"P4b 4 B,D,D"$@H8" <,>,, 0,:"H,:\>Z, R,<

F@8D"V,>4, @$X,<" @HN@*@& & 4FH@R>48, 4N @$D"2@&">4b ( BD,*@H&D"V,>4, 2"(Db2>,>4b), >@

BD,*FH"&:b`H F@$@6 $@:,, @BH4<":\>Z6 ^8@:@(4R>Z6 &"D4">H, R,< @$D"$@H8" 4:4 J*":,>4, (Allen
and Rosselot, 1997).

11. IH4:42"P4b @$ZR>@ BD,*B@:"(",H 4FB@:\2@&">4, @HN@*@& & >,@$D"$@H">>@< &4*, ( N@Hb
L424R,F8"b L@D<" <"H,D4":" <@0,H $ZH\ 42<,>,>"); BD4<,>4H,:\>@ 8 @HN@*"< (@D>@*@$Z&"`V,6

BD@<ZT:,>>@FH4 JH4:42"P4b <@0,H $ZH\ $@:,, P,:,F@@$D"2>@6 B@F:, B,D,D"$@H84 F P,:\` J*":,>4b

4:4 J<,>\T,>4b F@*,D0">4b ^8@:@(4R,F84 2>"R4<ZN 2"(Db2>4H,:,6 4 *@$Z&",<ZN <,H"::@&.
3FB@:\2@&">4`, @F@$,>>@ 2" BD,*,:"<4 JR"FH8", B@*:,0"H H@:\8@ @HN@*Z, @H:4R"`V4,Fb

*@FH"H@R>@6 " R4FH@H@6", B@F8@:\8J (:"&>@6 BD@$:,<@6 BD4 JH4:42"P44 @HN@*@& b&:b,HFb

&@2<@0>@FH\ D"FBD@FHD">,>4b ^8@:@(4R,F84 &D,*>ZN 2"(Db2>4H,:,6 >" (@D"2*@ $@:,, @$T4D>J`

H,DD4H@D4`. 7"8 BD"&4:@, B@ <,D, J&,:4R,>4b FH,B,>4 2"(Db2>,>4b J<,>\T"`HFb &@2<@0>@FH4

JH4:42"P44. E JR,H@< ^H4N @(D">4R4&"`V4N L"8H@D@& JH4:42"P4b <@0,H $ZH\ & D"&>@6 FH,B,>4

BD4&:,8"H,:\>Z< &"D4">H@< 4FB@:\2@&">4b @HN@*@& 8"8 >Z>, *,6FH&J`V4N BD,*BD4bH46, H"8 4

D">,, BD@42&,*,>>ZN 4:4 @FH"&:,>>ZN @HN@*@&.

12. ;@0>@ F8"2"H\, RH@ BD@H4&@B@:@0>@, FBD"&,*:4&@ & @H>@T,>44 B,D,D"$@H84 & H@< F<ZF:,,
RH@ F B@&ZT,>4,< F@*,D0">4b *@$Z&",<@(@ <,H"::" <@0,H &@2D"FH4 B@H,>P4": B,D,D"$@H84.
7@>P,BP4b B,D,D"$@H84 *:b 42&:,R,>4b @*>@(@ 4:4 $@:,, B@:,2>ZN BD@*J8H@& ( <,H"::@&, F@:,6

<,H"::@&, <4>,D":@&) BD4<,>4<" & $@:\T,6 FH,B,>4 8 D">,, BD@42&,*,>>Z< @HN@*"<

(@D>@*@$Z&"`V,6 BD@<ZT:,>>@FH4. ]H@ @$XbF>b,HFb *&J<b (:"&>Z<4 BD4R4>"<4: 8"R,FH&@ DJ*Z &

BD@T:@< & P,:@< $Z:@ &ZT,, R,< F,(@*>b, " H,N>@:@(4b $Z:" <,>,, ^LL,8H4&>@6.

13. A,D,D"$@H8" @H>`*\ >, &F,(*" @$,FB,R4&",H J:JRT,>4, F@FH@b>4b @8DJ0"`V,6 FD,*Z,
>"BD4<,D & F:JR"bN, 8@(*" & @FH"H@R>ZN @HN@*"N ( B@F:, B,D,D"$@H84) F@ND">b,HFb &ZF@8@,

F@*,D0">4, *DJ(4N 2"(Db2>4H,:,6, H"84N, 8"8 F@BJHFH&J`V4, <4>,D":Z. ?*>"8@ &@ <>@(4N

>@D<"H4&>ZN F4FH,<"N B,D,D"$@H8" <@0,H $ZH\ J&b2">" F $,2@B"F>Z< J*":,>4,< 8@>,R>ZN @HN@*@&

( >"BD4<,D, >" F@@H&,HFH&J`V4< @$D"2@< @F>"V,>>@< @$X,8H, *:b J*":,>4b @HN@*@&), ,F:4 ^H@ >,

BD,*JF<"HD4&":@F\ *@ >"R":" B,D,D"$@H84.

VI. K!7G?CY, %93a_U3+ =! E?EG?a=3+ IG3931!O33

3 A+C+C!#?G73 ?GM?)?%

14. EJV,FH&J,H <>@(@ " B@:@04H,:\>ZN" L"8H@D@&, FH4<J:4DJ`V4N BD4<,>,>4, >@&"H@DF84N

B@*N@*@& 8 J:JRT,>4` F@FH@b>4b 2"(Db2>,>>ZN (@D>@*@$Z&"`V4N @$X,8H@&, H"84,, 8"8 JH4:42"P4b

4 B,D,D"$@H8" @HN@*@&. EJV,FH&J,H H"80, >,<":@ BD,BbHFH&46 (" @HD4P"H,:\>ZN" L"8H@D@&),
H@D<@2bV4N "8H4&>@, BD4<,>,>4, H"84N B@*N@*@&. 7 8:`R,&Z< B@:@04H,:\>Z< L"8H@D"<

@H>@FbHFb H,N>4R,F846 BD@(D,FF; B@&ZT,>4, P,> >" <,H"::Z; >,N&"H8" FZD\b; 42<,>,>4,

FHD"H,(4R,F84N &4*@& 4FB@:\2@&">4b >,8@H@DZN FZD\,&ZN H@&"D@&; B@&ZT,>4, 8@^LL4P4,>H"

4FB@:\2@&">4b D,FJDF@&; " A@&,FH8" *>b >" XXI &,8"; JFH@6R4&@FH\; >,@$N@*4<@FH\ D"2DZ&" F&b24

<,0*J ^8@>@<4R,F84< D@FH@< 4 &@2*,6FH&4,< >" @8DJ0"`VJ` FD,*J; BD4>P4B <"H,D4":\>@6

@H&,HFH&,>>@FH4 4FH@R>48" 2"(Db2>,>4b; `D4*4R,F84 2"8D,B:,>>Z, @$b2"H,:\FH&"/ @H&,HFH&,>>@FH\ 4
HD,$@&">4, @ ("D">H4bN; 4 *DJ(4, D"2>@@$D"2>Z, 4>4P4"H4&Z 2"4>H,D,F@&">>ZN FH@D@>.

15. ;>,>4, @$V,FH&,>>@FH4 @ H@<, RH@ F@&D,<,>>Z, B@*N@*Z <@(JH @8"2"H\Fb >4 @BH4<":\>Z<4,
>4 ^8@:@(4R,F84 BD4,<:,<Z<4 & FD,*>,FD@R>@6 4 *@:(@FD@R>@6 B,DFB,8H4&,, H"80, <@0,H FZ(D"H\

FJV,FH&,>>J` D@:\, N@Hb &:4b>4, ^H@(@ L"8H@D", &,D@bH>@, <,>,, @VJH4<@ & (@D>@*@$Z&"`V,6

BD@<ZT:,>>@FH4, R,< & >,8@H@DZN *DJ(4N @HD"F:bN BD@<ZT:,>>@FH4. G,< >, <,>,,, >" <,FH>@<

4 D,(4@>":\>@< JD@&>bN @> B@- BD,0>,<J <@0,H 4(D"H\ &"0>J` D@:\.
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16. 7 R4F:J *DJ(4N L"8H@D@& @H>@FbHFb >@D<"H4&>"b $"2", 8@H@D"b FH4<J:4DJ,H >@&"H@DFH&@ &

H,N>@:@(44 4 D,FJDF@B@:\2@&">44, 4 4>4P4"H4&>@FH\ BD@<ZT:,>>ZN 8DJ(@&, >"BD"&:,>>"b >"

D"2D"$@H8J $@:,, *,6FH&,>>ZN 4 $@:,, D,>H"$,:\>ZN FB@F@$@& D,T,>4b >Z>,T>4N 4 $J*JV4N

^8@:@(4R,F84N BD@$:,< (Kovalick, 1993; Ayen, 1994).

V. )?#YQ! ( %Y+;7!) A?9+1=YM 3E7?A!+;YM 3 A?G+=O3!9[=Y+ A?G+C3

17. % T4D@8@< B:">, FJV,FH&J`H HD4 <,H@*" *@$ZR4 B@:,2>ZN 4F8@B",<ZN: >"2,<>"b,
B@*2,<>"b 4 in situ ( *@$ZR" D"FH&@D,>4,<). ;"FTH"$Z BD4<,>,>4b B@F:,*>,(@ <,H@*" b&:b`HFb

>,F8@:\8@ @(D">4R,>>Z<4, N@Hb 4>@(*" @> 4FB@:\2J,HFb *:b *@$ZR4 @FH"H@R>ZN B@D@* B@ <,D,

F>40,>4b FH,B,>4 R4FH@HZ *@$Z&",<ZN 4F8@B",<ZN BD4 >"2,<>@6 4 B@*2,<>@6 &ZD"$@H8,.
="2,<>"b *@$ZR", 8"8 BD"&4:@, BD@42&@*4HFb @H8DZHZ< FB@F@$@< ( &Z,<8" $,*>@6 4 F@*,D0"V,6
*D"(@P,>>Z, <,H"::Z DJ*Z) :4$@ <,H@*@< @H8DZH@6 D"2D"$@H84 H&,D*ZN B@D@* ( *@$ZR" J(:b).
=,2"&4F4<@ @H 4FB@:\2J,<@(@ <,H@*" D"2D"$@H8" &F,(*" F@BD@&@0*",HFb H,< 4:4 4>Z< &4*@<

@$D"$@H84. AD4 *@$ZR, @H>@F4H,:\>@ R4FHZN 4:4 @*>@D@*>ZN <"H,D4":@& @$D"$@H8" <@0,H

@(D">4R4&"H\Fb *D@$:,>4,< 4 F@DH4D@&8@6 ( &Z,<8" >,8@H@DZN &4*@& BD4D@*>@(@ P,@:4H",
FHD@4H,:\>@(@ 8"<>b) :4$@ L424R,F8@6 BD@<Z&8@6 ( *@$ZR" >,8@H@DZN &4*@& J(:b). G"84, BD@FHZ,

<,H@*Z @$D"$@H84 &@2<@0>Z :4T\ H@(*", 8@(*" 4F8@<"b B@D@*" F@FH"&:b,H $@è:\TJ` R"FH\

*@$Z&",<@(@ <"H,D4":". % ^H4N F:JR"bN @F>@&>Z, &Z$D@FZ & @8DJ0"`VJ` FD,*J, ^8@:@(4R,F84,

B@F:,*FH&4b 4 &@2*,6FH&4, F&b2">Z (:"&>Z< @$D"2@< F F"<@6 D"2D"$@H8@6, " >, F B@F:,*J`V,6

@$D"$@H8@6 B@:,2>ZN 4F8@B",<ZN.

18. )&J<b @F>@&>Z<4 &4*"<4 &Z$D@F" & D,2J:\H"H, >"2,<>@6 4 B@*2,<>@6 D"2D"$@H84,
F&b2">>Z<4 F B@&H@D>@6 @$D"$@H8@6 4 JH4:42"P4,6, b&:b`HFb <4>,D":\>Z, @HN@*Z ( B@8DZ&"`V"b
4 BJFH"b B@D@*") 4 2"(Db2>,>>Z, &@*Z ( 84F:@H>Z,, <,H"::@F@*,D0"V4, &Z$D@FZ F @$X,8H@& B@

J*":,>4` @HN@*@& 4 <,FH BD@&,*,>4b D"$@H). A@F:,*>46 &4* H"80, N"D"8H,D,> *:b D"2D"$@H84

4F8@B",<ZN in situ, N@Hb 2"(Db2>,>4` &@*Z 4 @8DJ0"`V,6 FD,*Z & P,:@< <@(JH H"80,

FB@F@$FH&@&"H\ *@$"&:,>>Z, N4<4R,F84, &,V,FH&", F B@<@V\` 8@H@DZN @FJV,FH&:b,HFb BD@P,FF

&ZV,:"R4&">4b <,H"::@&.

VI. ?#C!#?G7! A?9+1=YM 3E7?A!+;YM 3 ?#C!1?%!=3+ A?G+=O3!9[=YM ?GM?)?%

19. ?$D"$@H8" B@:,2>ZN 4F8@B",<ZN @BD,*,:b,HFb 8"8 L424R,F8"b @$D"$@H8" <4>,D":\>@(@ FZD\b.
?>" >, BD4&@*4H 8 8"84<- :4$@ N4<4R,F84< 42<,>,>4b< <4>,D":\>ZN 8@<B@>,>H@& DJ*Z, "

b&:b,HFb <,H@*@< *@FH40,>4b L424R,F8@(@ D"2*,:,>4b ( 4 8@>P,>HD"P44) D"2:4R>ZN <4>,D":\>ZN

@$D"2@&">46, >"BD4<,D, B@FD,*FH&@< @H*,:,>4b 4F8@<ZN <4>,D":@& @H 04:\>ZN <4>,D":@& 4:4

@*>@(@ B@:,2>@(@ 4F8@B",<@(@ @H *DJ(@(@ (Hayes, 1993). AD4 *@$ZR, >,<,H"::4R,F84N B@:,2>ZN

4F8@B",<ZN @$D"$@H8" <4>,D":\>@(@ FZD\b <@0,H BD4&@*4H\ 8 B@:JR,>4` 8@>,R>@(@ BD@*J8H",
@*>"8@ BD4 *@$ZR, <,H"::@& @>" b&:b,HFb @*>4< 42 BD@<,0JH@R>ZN ^H"B@&, B@F8@:\8J @>" >,

&:4b,H >" N4<4R,F8@, &2"4<@*,6FH&4, <,H"::" F 84F:@D@*@<, F,D@6 4 H. B. ?$D"$@H8" B@:,2>ZN

4F8@B",<ZN @$ZR>@ b&:b,HFb BD@<,0JH@R>Z< ^H"B@< <,0*J *@$ZR,6 4 <,H"::JD(4R,F84<

42&:,R,>4,<, N@Hb ,FH\ 4 4F8:`R,>4b, >"BD4<,D, 8JR>@, &ZV,:"R4&">4, 4 &ZV,:"R4&">4, 42

@H&":@& >,@$D"$@H">>@6 DJ*Z. AD@*J8HZ @$D"$@H84 B@:,2>ZN 4F8@B",<ZN ( 8@>P,>HD"HZ) FH">@&bHFb

FZD\,< *:b <,H"::JD(4R,F8@(@ 42&:,R,>4b ( (4*D@<,H"::JD(4R,F84N 4:4 B4D@<,H"::JD(4R,F84N
BD@P,FF@&, F<. BJ>8HZ 24-31 >40,).

20. ;,H@*Z @$D"$@H84 <4>,D":\>@(@ FZD\b <@0>@ B@*D"2*,:4H\ >" *&, (DJBBZ: 42<,:\R,>4, 4

D"2*,:,>4, D"2:4R>ZN B@D@*. )D@$:,>4, 4 D"2<":Z&">4, ( & F@R,H">44 F F@DH4D@&8@6)
4FB@:\2J`HFb *:b @H*,:,>4b 4<,`V4N ^8@>@<4R,F8J` P,>>@FH\ B@:,2>ZN 4F8@B",<ZN @H
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4F8@B",<ZN, >, 4<,`V4N H"8@6 P,>>@FH4, & P,:bN B@*(@H@&84 FZD\b 8 4FB@:\2@&">4` &

B@F:,*J`V4N BD@P,FF"N, & D"<8"N 8@H@DZN <@(JH $ZH\ B@:JR,>Z @H*,:\>Z, BD@*J8HZ @$D"$@H84

<4>,D":\>@(@ FZD\b. G,< >, <,>,, B,D,<":Z&">4, @$ZR>@ >, B@2&@:b,H B@:JR4H\ B@:>@FH\`

@R4V,>>Z6 BD@*J8H, 4 >,8@H@DZ, ^:,<,>HZ <@(JH BD,*FH"&:bH\ F@$@6 F@R,H">4, *&JN 4:4 $@:,,

<4>,D":@& F N"D"8H,D>Z<4 *:b ^H@(@ F@R,H">4b L424R,F84<4 4:4 N4<4R,F84<4 F&@6FH&"<4. ]H@

<@0,H BD4&@*4H\ 8 B@H,D, 4F8@<ZN 4F8@B",<ZN, 8@H@DZ, B@B"*"`H & @HN@*Z &<,FH, F 04:\>Z<4

<4>,D":"<4, 4:4 8 D"2J$@04&">4` <4>,D":\>@(@ 8@>P,>HD"H" 04:\>Z<4 <4>,D":"<4.

21. 32<,:\R,>4, BD@42&@*4HFb F 4FB@:\2@&">4,< *D@$4:\>ZN JFH">@&@8 ( V,8@&ZN 4 8@>JF>ZN
*D@$4:@8) 4 " <,:\>4P" ( BD@8"H>ZN, T"D@&ZN, <@:@H8@&ZN 4 J*"D>ZN <,:\>4P). )D@$:,>4,

BD4<,>b,HFb *:b 42<,:\R,>4b 8DJB>@6 DJ*Z *@ <"FFZ, F@FH@bV,6 42 ^:,<,>H@& *4"<,HD@< >,

$@:,, 25 <4::4<,HD@&. ]H@H <"H,D4": <@0>@ B@F:, ^H@(@ >"BD"&:bH\ >" <,:\>4PZ 4:4

>,B@FD,*FH&,>>@ *:b *":\>,6T,6 @$D"$@H84, ,F:4 P,>>@, 4F8@B",<@, b&:b,HFb *@FH"H@R>@ R4FHZ<.
A,D,<":Z&">4, BD4<,>b,HFb *:b *":\>,6T,(@ J<,>\T,>4b D"2<,D@& R"FH4P *@ BD4<,D>@

10 <48D@>@&1. % @H:4R4, @H *D@$:,>4b, 8@H@D@<J B@*&,D(",HFb DJ*", B@FHJB4&T"b 42 T"NHZ,
B,D,<":Z&">4, B@RH4 &F,(*" BD@42&@*4HFb F *@$"&:,>4,< &@*Z, " B@D@*" B@F:, B,D,<":Z&">4b

&ZN@*4H & &4*, "T:"<"" ( &2&,F4 <,:84N R"FH4P & &@*,).

22. ?$@("V,>4, <4>,D":@& *@FH4(",HFb BJH,< 2"*,6FH&@&">4b D"2:4R>ZN F&@6FH& 4F8@B",<ZN,
H"84<4, 8"8 D"2<,DZ R"FH4P, B:@H>@FH\ R"FH4P, <"(>4H>Z,, ^:,8HD4R,F84, 4:4 N4<4R,F84,

F&@6FH&" B@&,DN>@FH4 ( L:@H"P4@>>Z6 FB@F@$).

23. %Z$@D <,H@*" @$@("V,>4b 2"&4F4H @H Db*" N"D"8H,D>ZN *:b *">>@(@ <,FH@D@0*,>4b

L"8H@D@&, &8:`R"b <"FTH"$Z D"$@H, D"2<,D R"FH4P, BD4 8@H@D@< *@FH"H@R>@ ^LL,8H4&>@ <@0,H

BD@42&@*4H\Fb @$@("V,>4, <4>,D":@&, <4>,D":@(4R,F84, N"D"8H,D4FH484, @$VJ` 8@>L4(JD"P4`

P,B4 B,D,D"$@H84 ( @H *@$ZR4 *@ <,H"::JD(4R,F8@(@ 42&:,R,>4b) 4 H. B. % 8@>,R>@< FR,H, &F,

BD@P,FFZ BD4&@*bH 8 BD@42&@*FH&J " 8@>P,>HD"H"" ( $@("H@(@ 4F8@<Z< <4>,D":@< 4:4 <4>,D":"<4),
" N&@FH@&" ( F@*,D0"V4N (:"&>Z< @$D"2@< 4<,`V4, <":J` 4:4 >J:,&J` ^8@>@<4R,F8J` P,>>@FH\

<4>,D":Z) 4 " BD@<BD@*J8H@&" ( R"FH4P, F@FH@bV4N 42 >, B@:>@FH\` @H*,:,>>ZN *DJ( @H *DJ("

4F8@<ZN 4 04:\>ZN <4>,D":@&). AD@<BD@*J8HZ, 8"8 BD"&4:@, B@*&,D("`HFb B@&H@D>@6 B,D,<@:8,

4:4 ":\H,D>"H4&>@<J BD@P,FFJ & P,:bN @$@("V,>4b 4:4 42&:,R,>4b 4>Z< FB@F@$@< B@:,2>@(@

4F8@B",<@(@, " " N&@FHZ" J*":b`HFb F @HN@*"<4. % R4F:, D"2:4R>ZN <,H@*@& @H*,:,>4b

L:@H"P4@>>Z6 <,H@* & >"FH@bV,, &D,<b b&:b,HFb >"4$@:,, D"FBD@FHD">,>>Z< FB@F@$@<

BD@42&@*FH&" <4>,D":\>ZN 8@>P,>HD"H@&, @F@$,>>@ 42 F,D>ZN DJ*, 4 b&:b,HFb @F>@&>Z<

4FH@R>48@< @$D"2@&">4b " N&@FH@&". )DJ(4, BD@42&@*FH&,>>Z, @B,D"P44 B@ @$D"$@H8, <4>,D":@&

BD,*FH"&:b`H :4T\ >,2>"R4H,:\>Z6 4>H,D,F F H@R84 2D,>4b 4N B@H,>P4":\>@(@ &@2*,6FH&4b >"

@8DJ0"`VJ` FD,*J, B@F8@:\8J @>4 @$ZR>@ @FJV,FH&:b`HFb & 2"8DZHZN BD@42&@*FH&,>>ZN P,BbN,
H"8 8"8 B@F:, <>@(4N BD@42&@*FH&,>>ZN @B,D"P46 100 BD@P,>H@& &ZN@*" B@FHJB",H *:b @$D"$@H84

>" F:,*J`V,< ^H"B,. K:@H"P4@>>Z6 BD@P,FF R"FH@ b&:b,HFb B@F:,*>4< ^H"B@< BD@42&@*FH&,>>@(@

P48:", >" 8@H@D@< @HN@*Z (" N&@FHZ") @H*,:b`HFb 4 &Z$D"FZ&"`HFb & @8DJ0"`VJ` FD,*J.
" M&@FHZ", @$D"2J`V4,Fb & D,2J:\H"H, L:@H"P4@>>@(@ BD@P,FF", 8"8 BD"&4:@, F@FH@bH 42 <,:84N

R"FH4P 04:\>ZN <4>,D":@&, F@*,D0"V4N 4F8@<Z, <4>,D":Z, *@:b 8@H@DZN &"D\4DJ,HFb &

2"&4F4<@FH4 @H ^8@>@<4R>@FH4 4 ^LL,8H4&>@FH4 H,N>@:@(4R,F8@(@ BD@P,FF" 4 @(D">4R,>46

<4>,D":@(4R,F8@(@ N"D"8H,D".

VII. ;+G!99IC'3Q+E7?+ 31%9+Q+=3+ 3 ?#C!1?%!=3+ A?G+=O3!9[=YM ?GM?)?%

24. ;,H"::JD(4R,F8@, 42&:,R,>4, <@0>@ B@*D"2*,:4H\ >" *&, @F>@&>Z, *4FP4B:4>Z:
" (4*D@<,H"::JD(4`" 4 " B4D@<,H"::JD(4`". GD,H\b *4FP4B:4>", " ^:,8HD@<,H"::JD(4b", &

>"FH@bV,< *@8J<,>H, J(:J$:,>>@ >, D"FF<"HD4&",HFb, B@F8@:\8J & (@D>@*@$Z&"`V,< F,8H@D, ,,

/...
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BD4<,>,>4, >@F4H $@:,, @(D">4R,>>Z6 N"D"8H,D ( (:"&>Z< @$D"2@<, & F&b24 F BD@42&@*FH&@<

":`<4>4b 4 >,8@H@DZN &4*@& P4>8").

A. '4*D@<,H"::JD(4b

25. '4*D@<,H"::JD(4R,F84, <,H@*Z @$D"$@H84 DJ*Z T4D@8@ 4FB@:\2J`HFb BD4 BD@42&@*FH&,

2@:@H", JD">", <,*4 4 ":`<4>4b 4 D,0, - BD4 BD@42&@*FH&, P4>8" 4 >48,:b. % R"FH>@FH4,
DJ*Z, F@*,D0"V4, @84F:Z ( @8@:@ 10 BD@P,>H@& DJ* P&,H>ZN <,H"::@&), @$D"$"HZ&"`HFb <,H@*@<

&ZV,:"R4&">4b. 3FN@*>"b DJ*" @$D"$"HZ&",HFb F JR,H@< B@HD,$>@FH,6 B@F:,*J`V4N

H,N>@:@(4R,F84N BD@P,FF@&, B@F:, R,(@ *:b 42&:,R,>4b P,>>ZN <,H"::@& & L@D<, D"2040,>>@(@

<,H"::424D@&">>@(@ D"FH&@D" 4FB@:\2J,HFb V,:@R\. A@F:, ^H@(@ D"FH&@D B@*&,D(",HFb @$D"$@H8, &

P,:bN 42&:,R,>4b <,H"::", 8@H@D"b <@0,H &8:`R"H\ H"84, BD@P,FFZ, 8"8 @F"0*,>4,,
^8FHD"(4D@&">4, D"FH&@D4H,:,< 4:4 ^:,8HD@&Z*,:,>4,.

26. ="4$@:,, D"FBD@FHD">,>>Z, V,:@R>Z, D,"(,>HZ 4 D"FH&@D4H,:4 &8:`R"`H:

a) " 84F:@HZ" ( N:@D4FHZ6 &@*@D@*, F,D>"b 84F:@H") *:b @84F:,>>ZN F@*,D0"V4N <,*\

<4>,D":@&, H"84N, 8"8 "2JD4H, <":"N4H, H,>JD4H 4 ND42@8@::", " H"80, " @8F4*">HZ"
( F,D>@84F:@, 0,:,2@) *:b F@*,D0"V4N <,*\ <4>,D":@& F <,>\T,6 FH,B,>\` @84F:,>4b, H"84N,
8"8 N":\8@P4H, $@D>4H, 8@&,::4> 4 <,*>Z6 8@:R,*">;

b) " V,:@R4" 4 D,"(,>HZ " >" "<<4"R>@6 @F>@&," ( ,*846 >"HD/ (4*D@@84F\ "<<@>4b 4:4
8"D$@>"H >"HD4b/ "<<@>4b) *:b @BD,*,:,>>ZN F@*,D0"V4N <,*\ <4>,D":@&;

c) &ZV,:"R4&">4, " F B@<@V\` $"8H,D46" - BD4<,>,>4, $"8H,D46 & P,:bN ^8@>@<4R>@(@

B@:JR,>4b 84F:@H 4 @8F4*">H@& 42 FJ:\L4*>ZN <4>,D":@&;

d) " P4">4*" ( & &4*, D"FH&@D@& P4">4FH@(@ >"HD4b 4:4 P4">4FH@(@ 8":4b) *:b &Z*,:,>4b

2@:@H";

e) " DHJH\" & 8"R,FH&, "<":\("<4DJ`V,(@ D,"(,>H" *:b @R4FH84 2@:@H" T4D@8@ 4FB@:\2J,HFb

BD4 <,:8@<"FTH"$>ZN (@D>ZN D"$@H"N, & @F>@&>@< & D"2&4&"`V4NFb FHD">"N.

27. ;,H@*Z, 4FB@:\2J,<Z, *:b BD4<,>,>4b &ZT,JB@<b>JHZN &ZV,:"R4&"H,:,6, &8:`R"`H:

a) " @H&":\>@, &ZV,:"R4&">4," <"H,D4":" >" @$:4P@&">>Z, B@&,DN>@FH4. G,D<4>

@$@2>"R",H BD"8H48J &ZV,:"R4&">4b <"H,D4":@&, 8@H@DZ, B,D&@>"R":\>@ @H&":4&":4F\ & 8"R,FH&,

BJFH@6 B@D@*Z; H,< >, <,>,, ^H@H <,H@* H"80, BD4<,>b,HFb & @H>@T,>44 >,F@DH4D@&">>@6,
>428@F@DH>@6 FJ:\L4*>@6 B@D@*Z 4:4 F<,T">>@6 F,D@F@*,D0"V,6 4 @84F:@F@*,D0"V,6 B@D@*Z,
B@<,V",<@6 >" >,B@*(@H@&:,>>J` B@&,DN>@FH\ FB,P4":\>@ *:b &ZV,:"R4&">4b;

b) " 8JR>@, &ZV,:"R4&">4," >428@F@DH>@6 DJ*Z, 8@H@D"b B@<,V",HFb >" FB,P4":\>@

B@*(@H@&:,>>J` @$:4P@&">>J` BD@8:"*8J, 42(@H@&:,>>J` F 4FB@:\2@&">4,< F4>H,H4R,F84N

<"H,D4":@&, "FL":\H" 4:4 FBD,FF@&">>@6 (:4>Z. AD4 8JR>@< &ZV,:"R4&">44 DJ*" R"FH@

BD,*&"D4H,:\>@ 42<,:\R",HFb ( *D@$:,>4,<) *@ B@<,V,>4b >" BD@8:"*8J;

c) " &ZV,:"R4&">4, & FB,P4":\>@< "BB"D"H," - &ZF@8@BD@*J8H4&>Z6 ":\H,D>"H4&>Z6

<,H@*, 2"<,>b`V46 8JR>@, 4 @H&":\>@, &ZV,:"R4&">4,, BD4 8@H@D@< &ZV,:"R4&">4, BD@42&@*4HFb

& F4FH,<, R">@& 4:4 $"8@& F 8@>P,>HD4D@&">>Z<4 &ZV,:"R4&"`V4<4 D"FH&@D"<4 8J*"

2"8:"*Z&"`HFb >,F@DH4D@&">>"b DJ*"/ <4>,D":\>Z, 8@>P,>HD"HZ.

/...
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28. AD@P,FF 42&:,R,>4b <,H"::@& &"D\4DJ,HFb & 2"&4F4<@FH4 @H F"<@(@ <,H"::", @*>"8@ R"FH@ @>

F&b2"> F BD,L,D,>P4@>>Z< *4LLJ2>Z< >"FZV,>4,< ( <,*\ 4:4 2@:@H@) 4:4 ^8FHD"(4D@&">4,<

D"FH&@D4H,:,</ ^:,8HD@&Z*,:,>4,< ( <,*\).

29. ?HN@*Z, @$D"2J`V4,Fb & N@*, (4*D@<,H"::JD(4R,F84N BD@P,FF@&, 4<,`V4, &"0>@, 2>"R,>4,

F H@R84 2D,>4b B@&H@D>@6 @$D"$@H84 4 JH4:42"P44, &8:`R"`H:

a) " @HD"$@H">>J` DJ*J"/" 4FH@V,>>Z6 8@>P,>HD"H", F@*,D0"V4, @FH"&T4,Fb B@F:,

BD@P,FF" N4<4R,F84, &,V,FH&", 4F8@<Z, 4 >,4F8@<Z, <4>,D":Z/ <,H"::Z;

b) " T:"<", @$D"2J`V46Fb B@F:, ^8FHD"(4D@&">4b D"FH&@D4H,:,</
^:,8HD@&Z*,:,>4b 4 F@*,D0"V46 <"H,D4":Z, 8@H@DZ, <@(JH >"8"B:4&"H\Fb & $"8"N *:b

^8FHD"(4D@&">4b D"FH&@D4H,:,</ ^:,8HD@&Z*,:,>4,< ( & L@D<, R"FH4P, ^<J:\F46 @D(">4R,F8@(@ 4

&@*>@(@ ^H"B@&);

c) " @HD"$@H">>Z6 ^:,8HD@:4H", @$D"2J`V46Fb & N@*, ^:,8HD@&Z*,:,>4b 4 F@*,D0"V46

D"FH&@D4<Z, BD4<,F4;

d) " @HN@*Z, 2"D"0,>>Z, DHJH\`", @$D"2J`V4,Fb & D,2J:\H"H, BD4<,>,>4b DHJH4 BD4

"<":\("<4D@&">44.

B. A4D@<,H"::JD(4b

30. A4D@<,H"::JD(4R,F84, BD@P,FFZ & >"FH@bV,, &D,<b b&:b`HFb @F>@&>Z<4 BD@P,FF"<4, F

B@<@V\` 8@H@DZN <,*\, P4>8, >48,:\ 4 F&4>,P 42&:,8"`HFb 42 FJ:\L4*@&. AD@P,FF @$ZR>@

&8:`R",H @$@("V,>4, ( 8"8 BD"&4:@, L:@H"P4`) *:b B@:JR,>4b 8@>P,>HD"H", B@F:, R,(@ F:,*J,H

B:"&8", & D,2J:\H"H, 8@H@D@6 8D4FH"::4R,F8"b FHDJ8HJD" <4>,D":@& D"2DJT",HFb B@* &@2*,6FH&4,<

&ZF@8@H,<B,D"HJD>@(@ @84F:,>4b. ):b 42&:,R,>4b 8"0*@(@ <,H"::" 4:4 8@<B:,8F" <,H"::@&

4FB@:\2J`HFb @H:4R"`V4,Fb *DJ( @H *DJ(" BD@P,FFZ. ="BD4<,D, & D,2J:\H"H, B:"&84 <,*4

@$D"2J,HFb TH,6> ( F@*,D0"V46 *@ 40 BD@P,>H@& <,H"::"), 8@H@DZ6 & D"FB:"&:,>>@6 L@D<,

8@>&,DH4DJ,HFb 4 F,B"D4DJ,HFb & " BJ2ZD\" ( R4FHZ6 BD4<,D>@ >" 97-99 BD@P,>H@&) 4

0,:,24FH@F4:48"H>Z6 T:"8, *":\>,6T"b @$D"$@H8" 8@H@D@(@ <@0,H $ZH\ *@FH"H@R>@ ^8@>@<4R,F84

&Z(@*>@6. A@F8@:\8J " BJ2ZD\8@&Z6" <,H":: 4<,,H F:4T8@< <>@(@ BD4<,F,6, *:b H@(@ RH@$Z ,(@

<@0>@ $Z:@ BD4<,>bH\ & $@:\T4>FH&, BD@<ZT:,>>ZN BD@P,FF@&, >,@$N@*4<" ,(@ @R4FH8". ?>"

@$ZR>@ @FJV,FH&:b,HFb F B@<@V\` H,D<":\>ZN BD@P,FF@& ( F 4FB@:\2@&">4,< @HD"0"H,:\>ZN

B,R,6), ,F:4 T4LH" F@*,D04H >,2>"R4H,:\>@, 8@:4R,FH&@ B@$@R>ZN BD@*J8H@&, 4:4 0, F B@<@V\`

^:,8HD@:42", ,F:4 >,@$N@*4<@ 42&:,R\ H"80, 8"84,- :4$@ *DJ(4, <,H"::Z. ?$D"2J`V4,Fb &

D,2J:\H"H, ^H@(@ BD@P,FF" 8"H@*Z, 8@H@DZ, @$ZR>@ R4FHZ >" 99,8-99,9 BD@P,>H", BD@*"`HFb

>,B@FD,*FH&,>>@ BD@42&@*4H,:b< B@:JL"$D48"H@& 4:4 B,D,B:"&:b`HFb 4 @H:4&"`HFb & FB,P4":\>ZN

L@D<"N ( &"6,D$"DFZ). E&4>,P 0, BD@42&@*4HFb F B@<@V\` BD@P,FF", @F>@&">>@(@ >"

"(:@<,D"P44, F>40,>44 JD@&>b T:"8" & *@<,>>ZN B,R"N 4 B4D@- 4:4 (4*D@<,H"::JD(4R,F8@6

@R4FH8, F:4H8@&.

31. A4D@<,H"::JD(4R,F84, BD@P,FFZ BD4&@*bH 8 @$D"2@&">4` BbH4 B@H,>P4":\>ZN 2"(Db2>4H,:,6

@8DJ0"`V,6 FD,*Z: @HN@*bV,(@ ("2", B@$@R>@(@ ("2", FH@R>ZN &@*, 8@:@T>48@&@6 BZ:4 4

T:"8@&, BD4R,< *&" B@F:,*>4N 4<,`H >"4$@:\TJ` 2>"R4<@FH\ & B:">, B@&H@D>@6 @$D"$@H84 4

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

VIII. A?E9+)=3+ )?EG3/+=3a % ?#9!EG3 3EA?9[1?%!=3a ?GM?)?%

'?C=?CI)=?'? AC?31%?)EG%!

/...
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A. AD@$:,<Z & @$:"FH4 4FB@:\2@&">4b @HN@*@& (@D>@DJ*>@(@ BD@42&@*FH&"

32. 3<,,HFb @H>@F4H,:\>@ <":@ BD4<,D@& 4FB@:\2@&">4b @HN@*@& (@D>@DJ*>@(@ BD@42&@*FH&" &

F,8H@D, *@$ZR4 4 B,D,D"$@H84 R,D>ZN 4 *D"(@P,>>ZN <,H"::@&. ]H@ @$XbF>b,HFb *&J<b (:"&>Z<4

BD4R4>"<4. %@- B,D&ZN, @*>" 42 BD@$:,< & ^H@6 @$:"FH4 @$JF:@&:,>" BD4FJHFH&4,< <4>,D":@&

( <,H"::@&), 8@H@DZ, B@H,>P4":\>@ <@(JH 2"(Db2>bH\ @8DJ0"`VJ` FD,*J. 3FB@:\2@&">4, @HN@*@& &

^H4N F:JR"bN <@0,H D"FF<"HD4&"H\Fb 8"8 @*4> 42 BJH,6 D"FBD@FHD">,>4b 2"(Db2>4H,:,6 4 @*>" 42

BD4R4> 2"D"0,>4b 4 2"(Db2>,>4b @8DJ0"`V,6 FD,*Z & $@:,, T4D@8@< B:">,. %H@D"b BD@$:,<"

2"8:`R",HFb & H@<, RH@ FH@4<@FH\ &Z&@2" H"84N @HN@*@&, *"0, ,F:4 @>4 " F&@$@*>Z" @H

2"(Db2>4H,:,6, b&:b,HFb &ZF@8@6. C"FN@*Z >" B,D,&@28J H"84N @HN@*@& 42 @H>@F4H,:\>@

@(D">4R,>>@(@ D"6@>" & $@:\T4>FH&, F:JR",&, 8"8 BD"&4:@, >"<>@(@ BD,&@FN@*bH DZ>@R>J`

FH@4<@FH\ F"<4N @HN@*@&. +V, @*>@6 BD@$:,<@6 b&:b,HFb @H>@F4H,:\>@ >428"b FH@4<@FH\

B,D&4R>ZN <"H,D4":@&, 8@>8JD,>P4` 8@H@DZ< F@FH"&:b`H H"84, @HN@*Z ( B,D&4R>Z, 4 &H@D4R>Z,
2"B@:>4H,:4, *DJ(4, 2"B@:>4H,:4 4 H. *.).

B. 3FB@:\2@&">4, @HN@*@& >,B@FD,*FH&,>>@ >" <,FH,

33. A,D&J` 4 &H@DJ` BD@$:,<Z, J8"2">>Z, &ZT,, <@0>@ & P,:@< BD,@*@:,H\ BJH,< D"2D"$@H84

<,H@*@& 4FB@:\2@&">4b @HN@*@& >" <,FH"N. ]H@ J0, *,:",HFb & T4D@84N <"FTH"$"N & $@:\T4>FH&,

(@D>@DJ*>ZN D"6@>@&, 4 @HN@*Z 4FB@:\2J`HFb & H"84N @$:"FHbN, 8"8 F@@DJ0,>4, *"<$,
FHD@4H,:\FH&@ 4 ^8FB:J"H"P4b *@D@(, " H"80, & (,@H,N>4R,F8@6 @$:"FH4. ?*>"8@ B@H,>P4":\>@

@HN@*Z >" <,FH"N <@0>@ $Z:@ $Z 4FB@:\2@&"H\ F >"4$@:\T,6 B@:\2@6 *:b @$D"H>@6 2"FZB84,
@F@$,>>@ B@*2,<>ZN T"NH. G,< >, <,>,, 4 2*,F\ &@2>48",H BD@$:,<" 2"(Db2>,>4b @8DJ0"`V,6

FD,*Z 4 &@2<@0>@(@ D"FF,4&">4b ^H4N @HN@*@& B@F:, H@(@, 8"8 4< $J*,H >"6*,>@ BD4<,>,>4,, 4

@$ZR>@ 4FB@:\2J,<Z, *:b @$D"H>@6 2"FZB84 @HN@*Z 2":4&"`HFb B@DH:">*P,<,>H@<, 2@:@6

D"2<,:\R,>>@(@ H@B:4&" 4:4 *DJ(4<4 FH"$4:424DJ`V4<4 "(,>H"<4 ( D"FH&@D4<Z<4 F4:48"H"<4) 8"8

*:b J:JRT,>4b 4N L424R,F84N N"D"8H,D4FH48, H"8 4 *:b F&,*,>4b 8 <4>4<J<J B@H,>P4":\>@(@

&ZV,:"R4&">4b <,H"::@& & (DJ>H@&Z, &@*Z. ?$D"H>"b 2"FZB8" @HN@*@& T4D@8@ BD4<,>b,HFb & N@*,

D"$@H B@ *@$ZR, & >,(:J$@84N B@*2,<>ZN T"NH"N ( *@$ZR" J(:b, 42&,FH>b8").

34. % R4F:@ <,>,, ^LL,8H4&>ZN 4, &,D@bH>@, & $@:\T,6 FH,B,>4 2"&4FbV4N @H FB,P4L484

8"0*@(@ 8@>8D,H>@(@ <,FH" <,H@*@& 4FB@:\2@&">4b @HN@*@& <@(JH &N@*4H\ @$D"$@H8" 4N &@*@6, 8"8,
>"BD4<,D, & H,N F:JR"bN, 8@(*" <,:8@ 42<,:\R,>>"b BJFH"b B@D@*" 4FB@:\2J,HFb & 8"R,FH&,

"*F@D$P4@>>@(@ <"H,D4":" *:b L:@H"P4@>>ZN 8@::,8H@D@& ( M"6F8">,> 4 a@, 1992 (@*), 4

4FB@:\2@&">4, B4D4H" ( 42&:,R,>>@(@ F B@<@V\` &H@D4R>@6 B,D,D"$@H84; F<. D"2*,: IX >40,) *:b

J*":,>4b BJH,< "*F@D$P44 D"FH&@D,>>ZN "DF,>4H@& ( 1J$J:4F 4 *DJ(4,, 1993 (@*).

C. 3FB@:\2@&">4, @HN@*@& &>, (@D>@DJ*>ZN @$X,8H@&

35. G@6&@:" 4 G@6&@:" (1997 (@*) B@:JR4:4 B"H,>H >" <,H@* BD@42&@*FH&" FHD@4H,:\>ZN

<"H,D4":@& 42 F<,F4 >,BD@L4:\HD@&">>ZN H,D<@B:"FH4R,F84N @HN@*@& 4 <4>,D":\>@(@ 2"B@:>4H,:b.
7 R4F:J FL,D 4N &@2<@0>@(@ BD4<,>,>4b @H>@FbHFb 42(@H@&:,>4, B:4H *:b HD@HJ"D@&, 84DB4R,6

4:4 FHD@4H,:\>ZN B:4H, >"B@<4>"`V4N $,H@>>Z,. !:\N"D@ (1991 (@*) >" @F>@&, D,2J:\H"H@&

4FF:,*@&">4b, 8@H@D@, L4>">F4D@&":@F\ " 7@DB@D"F4@> ="F4@>":\ *,:\ 7@$D, *, Q4:4", Q4:4,
F@@$V4: @$ 4FB@:\2@&">44 >,@$D"$@H">>ZN FH@R>ZN &@* *:b P,:,6 F,:\F8@N@2b6FH&,>>@(@

BD@42&@*FH&". =,@$D"$@H">>Z, FH@R>Z, &@*Z F T"NHZ B@ *@$ZR, <,*4 4 <@:4$*,>" &

]:\- G,>\,>H, 4FB@:\2@&":4F\ *:b @D@T,>4b F,:\F8@N@2b6FH&,>>ZN J(@*46 4 & 8"R,FH&, B4H\,&@6
&@*Z *:b F8@H". #Z:4 @BD,*,:,>Z 4 B@F"0,>Z F,:\F8@N@2b6FH&,>>Z, 8J:\HJDZ, H@:,D">H>Z, 8

$@:,, &ZF@84< JD@&>b< <,*4, <@:4$*,>", <"D(">P" 4 FJ:\L"H@& ( 4 :JRT, BD4FB@F@$:,>>Z, 8
<,FH>@6 B@R&, 4 &@*,). E@*,D0">4, <,H"::@& & FX,*@$>ZN R"FHbN F,:\F8@N@2b6FH&,>>ZN 8J:\HJD

$Z:@ @(D">4R,>>Z< 4 >, BD,&ZT":@ *@BJFH4<ZN JD@&>,6. G,< >, <,>,, & F4:J &@2<@0>@6

/...



E/C.7/1998/3
Russian
Page 12

"88J<J:bP44 <,H"::@& & B@R&, 4 (DJ>H@&ZN &@*"N BD4<,>,>4, ^H@(@ FB@F@$", &,D@bH>@, $J*,H

&,F\<" @(D">4R,>>Z<. 7 R4F:J *DJ(4N @B4F">>ZN & :4H,D"HJD, <,H@*@& 4FB@:\2@&">4b @HN@*@&

@H>@FbHFb BD4<,>,>4, $@:\T4N @$X,<@& H"8@>4H@&ZN @HN@*@& @$@("V,>4b *:b FHD@4H,:\FH&"

B:@H4>, *"<$ 4 T@FF,6>ZN *@D@( & E@,*4>,>>ZN SH"H"N !<,D484 4 BD4<,>,>4, 4N & <":ZN

@$X,<"N *:b BD@42&@*FH&" 8,D"<4R,F84N 42*,:46, 84DB4R" 4 FHD@4H,:\>@6 B:4H84, " H"80,

4FB@:\2@&">4, @HN@*@& BD@42&@*FH&" R,D>ZN 4 P&,H>ZN <,H"::@& *:b 42(@H@&:,>4b F4:48"H>@(@

84DB4R", B,>@$,H@>", FHD@4H,:\>@(@ B,>@B:"FH", 84DB4R" B@:JFJN@(@ BD,FF@&">4b 4 FH,8:"

( ;4HR,::, 1990 (@*).

IX. A?%G?C=!a A+C+C!#?G7! ?GM?)?% '?C=?)?#Y%!_U3M AC+)AC3aG35

A. A@&H@D>"b @$D"$@H8" @HN@*@& & P,:bN 42&:,R,>4b 84F:@H@F@*,D0"V4N FJ:\L4*@&

36. C"2*,:,>4, @HN@*@& >" $@:,, 4 <,>,, $@("HZ, FJ:\L4*"<4 LD"8P44 *",H &@2<@0>@FH\

J&,:4R4H\ R4F:@ &"D4">H@& 4FB@:\2@&">4b @HN@*@& & D"<8"N >Z>,T>4N BD@42&@*FH&,>>ZN @B,D"P46

4 D,T"H\ ^8@:@(4R,F84, BD@$:,<Z & H,N BD@42&@*FH&,>>ZN D"6@>"N, (*, 4<,,H <,FH@ &Z*,:,>4, &

@8DJ0"`VJ` FD,*J 84F:@H 42 F<,T">>ZN @HN@*@&. G,@D,H4R,F84 & @$@4N F:JR"bN >,2>"R4H,:\>Z,

@$X,<Z $@("HZN FJ:\L4*"<4 LD"8P46 <@0>@ J*":bH\ >" &ZF@8@H,N>@:@(4R>ZN BD,*BD4bH4bN B@

J*":,>4` @HN@*@& 4:4 J*":bH\ 4N &<,FH, F H&,D*Z<4 @HN@*"<4, & H@ &D,<b 8"8 $@:\T4, @$X,<Z

$,*>ZN FJ:\L4*"<4 LD"8P46 <@0>@ J*":bH\ 8"8 4>,DH>Z, @HN@*Z 4:4 4FB@:\2@&"H\ *:b H,N 4:4

4>ZN P,:,6 & D"6@>"N BD@42&@*FH&" 4:4 2" 4N BD,*,:"<4.

37. % @*>@6 42 >,*"&>4N D"$@H M"<$,D (1995 (@*) BD@">":424D@&": &2"4<@F&b2\ <,0*J

42&:,R,>4,< <,H"::@& 42 FJ:\L4*@& ( B4D4H" 4 B4DD@H4>"), &Z$D@F@< & @8DJ0"`VJ` FD,*J 84F:@H

4 ^8FB:J"H"P4@>>Z<4/ 8"B4H":\>Z<4 2"HD"H"<4, F&b2">>Z<4 F B@&H@D>@6 B,D,D"$@H8@6. #Z:@

42JR,>@ >,F8@:\8@ <,H@*@& @$@("V,>4b & P,:bN @BD,*,:,>4b 4N ^LL,8H4&>@FH4 F H@R84 2D,>4b

@H*,:,>4b FJ:\L4*@&, &Z*,:b`V4N 84F:@HZ, @H @HN@*@& @$@("V,>4b 4 B@:JR,>>ZN $,*>ZN

FJ:\L4*"<4 LD"8P46 4 <":ZN @$X,<@& $@("HZN FJ:\L4*"<4 LD"8P46. % R4F:@ 42JR,>>ZN <,H@*@&

&N@*4:4 (D"&4H"P4@>>@, D"2*,:,>4, ( P,>HD@$,0>Z6 8@>P,>HD"H@D, 8"R"`V46Fb 8@>P,>HD"P4@>>Z6

FH@:, FB4D":\>Z6 8@>P,>HD"H@D), L:@H"P4b, <"(>4H>"b F,B"D"P4b 4 P48:@>>@, D"2*,:,>4,. ]H4

<,H@*Z $Z:4 4FBZH">Z >" @$D"2P"N 42 HD,N T"NH. 7@>P,>HD"HZ FJ:\L4*" $Z:4 H"80, 42JR,>Z F

H@R84 2D,>4b 4N 8@<<,DR,F8@6 P,>>@FH42. % 8"0*@< 42 ^H4N HD,N @$D"2P@& <4>,D":Z & FJ:\L4*"N

$Z:4 N@D@T@ @R4V,>Z 4 BD4FJHFH&@&":4 & *@FH"H@R>@ >428@6 8@>P,>HD"P44 *:b B@:JR,>4b

( H,@D,H4R,F84) <":@(@ @$X,<" FJ:\L4*>@(@ 8@>P,>HD"H". =4 @*4> 42 @BD@$@&">>ZN (D"&4H"P4@>>ZN

<,H@*@& >, BD4&,: 8 B@:JR,>4` >,D,"8H4&>ZN @HN@*@& @$@("V,>4b ( >, 4<,`V4N R4FH@(@
B@H,>P4":" *:b &ZD"$@H84 84F:@HZ). K:@H"P4b $Z:" $@:,, ^LL,8H4&>@6, N@Hb & @BD,*,:,>>@6

FH,B,>4 @>", 8"8 BD,*FH"&:b,HFb, @HD"0":" BD@FHJ` BD4D@*J <4>,D":@& 4 D"FBD,*,:,>4, FJ:\L4*@&

& &4*, <,:\R"6T4N R"FH4P. A@&H@D>"b @$D"$@H8" F B@<@V\` L:@H"P44 J<,>\T":" >, H@:\8@

FB@F@$>@FH\ 8 &ZD"$@H8, 84F:@HZ & $,*>ZN FJ:\L4*"<4 LD"8P4bN, >@ 4 8@>P,>HD"P4` *DJ(4N

^8@:@(4R,F84 2>"R4<ZN <,H"::@&, H"84N, 8"8 8"*<46, <,*\ 4 P4>8.

38. =" @F>@&, D,2J:\H"H@& H,FH@&, 8@H@DZ, B@2&@:b:4 B@:JR"H\ @HN@*Z F >"4<,>\T4<

B@H,>P4":@< & B:">, &ZD"$@H84 84F:@HZ, $Z:4 4FR4F:,>Z ^8FB:J"H"P4@>>Z, 2"HD"HZ 4

8"B4H":\>Z, 42*,D084. A@ @P,>8"<, @$V"b FJ<<" 8"B4H":\>ZN 42*,D0,8 8@:,$":"F\ @H

130 000 *@::. ES! *@ 1 275 000 *@::. ES!. ]8FB:J"H"P4@>>Z, 2"HD"HZ, B@ @P,>8"<,
8@:,$":4F\ @H 0,50 *@::. ES! *@ 1,35 *@::. ES! >" H@>>J. G,< >, <,>,, & D"$@H, >,

(@&@D4HFb @ >Z>,T>4N ^8FB:J"H"P4@>>ZN 4:4 8"B4H":\>ZN 2"HD"H"N, 4 ^H4 *@B@:>4H,:\>Z, D"FN@*Z

>,:\2b & B@:>@6 <,D, JR,FH\ & *">>@< 8@>H,8FH,. ?*>"8@ 4<,`HFb *DJ(4, BD4<,DZ BD4<,>,>4b &

<"FTH"$"N P,:@(@ BD,*BD4bH4b ^H@(@ B@*N@*", N@Hb @>4 @H<,R"`HFb >,B@FD,*FH&,>>@ >"

(@D>@DJ*>ZN BD,*BD4bH4bN, " >, & 8@>H,8FH, B,D,D"$@H84 $@:,, FH"DZN @HN@*@&. 7@<B">4b ";"(<"
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8@BB,D 8@<B">4" BD@42&@*4H 42*,:4b 42 B4D4H" >" F&@,< BD,*BD4bH44 " EJB4D4@D <"6>" BJH,<

BD@BJF8" @HN@*@& @$@("V,>4b, B@:JR,>>ZN & BD@P,FF, BD@42&@*FH&" <,*4, R,D,2 *@B@:>4H,:\>J`

L:@H"P4`, & D,2J:\H"H, R,(@ (,>,D4DJ`HFb <,>,, D,"8H4&>Z, @HN@*Z @$@("V,>4b, " H"80,

BD"8H4R,F84 R4FHZ6 <,:8@2,D>4FHZ6 B4D4H 4 8DJB>@2,D>4FHZ6 B4D4H@&Z6 8@>P,>HD"H (45-
47 BD@P,>H@& 0,:,2", 48-50 BD@P,>H@& F,DZ) ( !(,>HFH&@ B@ @ND">, @8DJ0"`V,6 FD,*Z
E@,*4>,>>ZN SH"H@& !<,D484, 1994a). % 1994 (@*J ,0,<,FbR>@ BD@*"&":@F\ @8@:@ 500 H@>>

42*,:46 42 B4D4H", RH@ F@FH"&:b,H 90-95 BD@P,>H@& DZ>8" E@,*4>,>>ZN SH"H@& ( !(,>HFH&@ B@
@ND">, @8DJ0"`V,6 FD,*Z E@,*4>,>>ZN SH"H@& !<,D484, 1994b). ?*>"8@ & ^H@< F:JR", 4*JV4,

>" BD@*"0J 42*,:4b 42 B4D4H" $Z:4 B@:JR,>Z $:"(@*"Db H@<J, RH@ DJ*" a) F@*,D0":" *@

25 BD@P,>H@& B4D4H" 4 b) 4<,:" <":@ BD4<,F,6. ]H4 L"8H@DZ <@(JH @$JF:@&:4&"H\ @H>@F4H,:\>J`

J>48":\>@FH\ ^H4N 2":,0,6, 4 B@^H@<J BD4<,>,>4, *">>@(@ B@*N@*" >" *DJ(4N BD,*BD4bH4bN <@0,H

$ZH\ $@:,, HDJ*>Z< *,:@<, R,< <@(:@ $Z B@8"2"H\Fb >" B,D&Z6 &2(:b*. 7"8 @H<,R":@F\ &ZT,, &

@F>@&, BD@42&@*FH&" B4D4H" :,0":4 >, FJ(J$@ ^8@:@(4R,F84, F@@$D"0,>4b ( N@Hb 8@<B">4b
*,6FH&4H,:\>@ BD42>":" H, &Z(@*Z, 8@H@DZ, >,F,H F F@$@6 F@8D"V,>4, 8@:4R,FH&" &Z<Z&",<@6 42

BJFH@6 B@D@*Z 84F:@HZ), " FBD@F >" ^H@H BD@*J8H, B@F8@:\8J, 8@(*" H"8@6 FBD@F @HFJHFH&@&":,
42&:,R,>4, B4D4H" >, BD@42&@*4:@F\. ]H@ F&4*,H,:\FH&J,H @ H@<, 8"8 HDJ*>@ 4<,H\ *,:@ F

<4>,D":"<4, H"84<4, 8"8 B4D4H, 8@H@DZ, 4<,`H >,2>"R4H,:\>J` DZ>@R>J` P,>>@FH\ 4:4 >,

4<,`H H"8@&@6 4 BD"8H4R,F84 @HFJHFH&J`H >" DZ>8,.

B. A@&H@D>"b B,D,D"$@H8" F B@<@V\` $4@&ZV,:"R4&">4b

39. %ZV,:"R4&">4, F B@<@V\` $"8H,D46 BD4<,>b,HFb *:b 42&:,R,>4b 2@:@H", 8@H@D@,

>,&@2<@0>@ &Z*,:4H\ F B@<@V\` &ZF@8@H,<B,D"HJD>ZN <,H@*@& 42- 2" H@(@, RH@ @>@ & F&b2">>@<

&4*, >"N@*4HFb & 8D4FH"::"N &<,FH, F B4D4H@<, 8@H@DZ6 $"8H,D44 <@(JH :,(8@ D"FH&@DbH\.
C"2&4H4, $4@H,N>@:@(44 >"Db*J F BD,4<JV,FH&"<4 ^8@:@(4R,F8@(@ 4 ^8@>@<4R,F8@(@ N"D"8H,D",
8@H@DZ, H,N>@:@(44 $4@&ZV,:"R4&">4b, 8"8 BD,*FH"&:b,HFb, 4<,`H B@ FD"&>,>4` F *DJ(4<4

8DJB>@<"FTH"$>Z<4, $@:,, 8"B4H":@,<84<4 4 & $@:\T,6 FH,B,>4 2"(Db2>b`V4<4 @8DJ0"`VJ`

FD,*J HD"*4P4@>>Z<4 BD@P,FF"<4, &@2<@0>@, BD4&,*,H 8 F,D\,2>Z< 42<,>,>4b< & FHDJ8HJD,

(@D>@DJ*>@6 BD@<ZT:,>>@FH4. % <"DH, 1994 (@*" 8@<B">4b " =\`<@>H (@J:*" F@@$V4:" @ H@<,
RH@ B@:,&Z, 4FBZH">4b B@*H&,D*4:4 ^8@>@<4R,F8J` P,:,F@@$D"2>@FH\ @*>@(@ 42 2"B"H,>H@&">>ZN

BD@P,FF@& $4@&ZV,:"R4&">4b & P,:bN B@:JR,>4b 2@:@H" 42 <,:8@2,D>4FH@(@ FJ:\L4*", 8@H@DZ6

D">,, D"FF<"HD4&":Fb 8"8 DJ*", >, 4<,`V"b ^8@>@<4R,F8@6 P,>>@FH4 ( #D`4F, 1995 (@*). ]H"

F4FH,<" @F>@&">" >" 4FB@:\2@&">44 Thiobacillus ferrooxidans 4 Leptospirillium
ferrooxidans *:b @84F:,>4b 2@:@H@F@*,D0"V4N FJ:\L4*@& >" B@*JT8, *:b 8JR>@(@ &ZV,:"R4&">4b

F B@F:,*J`V4< BD4<,>,>4,< <,H@*" &ZV,:"R4&">4b F B@<@V\` P4">4*" 4:4 H4@FJ:\L"H" "<<@>4b

*:b 42&:,R,>4b 2@:@H". M@Hb H"8"b D,"8P4b BD@H,8",H <,*:,>>@, *">>Z6 B@*N@* b&:b,HFb

^8@>@<4R,F84 &Z(@*>Z< & F4:J H@(@, RH@ 4FB@:\2J,<Z, $4@:@(4R,F84, F4FH,<Z >, HD,$J`H

$@:\T4N 2"HD"H. =" F,(@*>bT>46 *,>\ <,H@* $4@&ZV,:"R4&">4b BD4<,>b,HFb *:b B@:JR,>4b >"

8@<<,DR,F8@6 @F>@&, 2@:@H", JD">", <,*4 4 >48,:b; BD,*:"(",HFb H"80, BD4<,>bH\ ,(@ *:b

8JR>@(@ &ZV,:"R4&">4b >428@8"R,FH&,>>ZN P4>8@F@*,D0"V4N DJ*.

C. 1"<,>4H,:4 P4">4*" & BD@P,FF, 42&:,R,>4b 2@:@H"

40. M@Hb P4">4D@&">4, b&:b,HFb @F>@&>Z< <,H@*@<, 4FB@:\2J,<Z< *:b 42&:,R,>4b 2@:@H" >"

BD,*BD4bH4bN L@D<":\>@(@ F,8H@D" ( >" ,(@ *@:` BD4N@*4HFb 100 BD@P,>H@& BD@42&@*FH&" 2@:@H" >"

BD,*BD4bH4bN ^H@(@ F,8H@D" & _0>@6 !LD48,) ( !*"<F, 1997 (@*), P4">4* >, b&:b,HFb

,*4>FH&,>>Z< &ZV,:"R4&"H,:,<, 8@H@DZ6 B@H,>P4":\>@ <@0>@ 4FB@:\2@&"H\ *:b 42&:,R,>4b 2@:@H".
7 *DJ(4< B@H,>P4":\>Z< 2"<,>4H,:b< P4">4*" @H>@FbHFb H4@P4">"H ( !*"<F, 1996 (@*) 4

D"FH&@D4H,:4 >" @F>@&, (":@(,>", H"84,, 8"8 (4B@N:@D4H >"HD4b, 6@* 4 $D@< ( C"<"*@D"6,
1994 (@*). =4 @*>@ 42 ^H4N &,V,FH& >, <@0,H D"FF<"HD4&"H\Fb & 8"R,FH&, D"*48":\>@6 2"<,>Z

P4">4*", @*>"8@ @>4 <@(JH $ZH\ B@:,2>Z BD4 @$D"$@H8, 8@>8D,H>ZN &4*@& DJ*Z 4:4

/...
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2@:@H@F@*,D0"V4N @HN@*@&, *:b @$D"$@H84 8@H@DZN >" <@<,>H 4N J*":,>4b >, 4<,,HFb 8"84N- :4$@
^8@>@<4R,F84 &Z(@*>ZN 4:4 H,N>4R,F84 D"P4@>":\>ZN <,H@*@&. 3<,`HFb *">>Z, @ H@<, RH@

BD4<,>4H,:\>@ 8 H,< DJ*"<, 8@H@DZ, N@D@T@ B@**"`HFb @$D"$@H8, F B@<@V\` H,D<":\>ZN

<,H@*@&, D"FH&@D4H,:4 >" @F>@&, (":@(,>" >, b&:b`HFb $@:,, ^LL,8H4&>Z<4 4:4 ^8@>@<4R,F84

&Z(@*>Z<4, R,< P4">4*. G"84, D"FH&@D4H,:4 >" @F>@&, (":@(,>" F8@D,, <@(JH >"6H4 $@:,,

T4D@8@, BD4<,>,>4, BD4 @$D"$@H8, HJ(@B:"&84N DJ* 4 @HN@*@&, N@Hb & ^H@6 @$:"FH4 B@- BD,0>,<J
>,@$N@*4<Z *@B@:>4H,:\>Z, 4FF:,*@&">4b.

X. A?)M?)Y % ?#9!EG3 3EA?9[1?%!=3a, A+C+C!#?G73 3 E?7C!U+=3a

?#W+;! ?GM?)?% % 3EG?Q=37+ 3M ?#C!1?%!=3a

A. E@8D"V,>4, @$X,<" @HN@*@& BD4 D"2D"$@H8, <,FH@D@0*,>46, @$@("V,>44

<4>,D":\>@(@ FZD\b 4 <,H"::JD(4R,F8@< 42&:,R,>44

41. ]8@:@(4R,F8"b R4FH"b H,N>@:@(4b BD,*FH"&:b,H F@$@6 >,@HX,<:,<Z6 8@<B@>,>H *,bH,:\>@FH4

B@ <4>4<42"P44 @HN@*@& 4 BD,*@H&D"V,>4` 2"(Db2>,>4b @8DJ0"`V,6 FD,*Z ( F@8D"V,>4, @$X,<"
@HN@*@& & 4FH@R>48, 4N @$D"2@&">4b) 4 R"FH@ "FF@P44DJ,HFb F H"8@6 *,bH,:\>@FH\` 4 & @F>@&>@<

4FB@:\2J,HFb 4 L"8H4R,F84 D"2D"$"HZ&",HFb & B,D,D"$"HZ&"`V4N @HD"F:bN BD@<ZT:,>>@FH4. %

4*,":, BD4 @P,>8, " R4FH@HZ" H@6 4:4 4>@6 H,N>@:@(44 >,@$N@*4<@ H"80, JR4HZ&"H\ ^8@:@(4R,F84,

N"D"8H,D4FH484 *,bH,:\>@FH4 B,D&@>"R":\>ZN B@FH"&V48@& 4 8@>,R>ZN B@:\2@&"H,:,6 4 :4P,
@H&,R"`V4N 2" J*":,>4, @HN@*@&, N@Hb ^H@ R"FH@ HDJ*>@ $Z&",H @BD,*,:4H\, 4 >" BD"8H48, D"<84

H"8@6 @P,>84 $@:,, J28@ @(D">4R4&"`HFb J8"2">>Z< BD@P,FF@<.

42. ):b F@*,6FH&4b *,bH,:\>@FH4 B@ BD,*@H&D"V,>4` 2"(Db2>,>4b @8DJ0"`V,6 FD,*Z & D"<8"N

&F,@$X,<:`V,6 F4FH,<Z JBD"&:,>4b BD4>bH Db* @$V4N 4:4 <,0F,8H@D":\>ZN FHD"H,(46:
a) B@&ZT,>4, ^LL,8H4&>@FH4 LJ>8P4@>4D@&">4b BD,*BD4bH46, b) &>,F,>4, 42<,>,>46 &

H,N>@:@(4` @$D"$@H84, c) JH4:42"P4b, D,(,>,D"P4b 4 B@&H@D>@, 4FB@:\2@&">4, @HN@*@&, d) 2"<,>"

FZD\b 4 e) 42<,>,>4, F@*,D0">4b BD@*J8P44.

43. % H@< RH@ 8"F",HFb *@$ZR4 4 @$D"$@H84 @$ZR>ZN 4 $:"(@D@*>ZN <,H"::@& >"4$@:,,

@R,&4*>Z< b&:b,HFb BD4<,>,>4, FHD"H,(46 a, b , 4 c, J8"2">>ZN &ZT,, N@Hb 4>@(*" &@2>48"`H

&@2<@0>@FH4 *:b 42<,>,>4b N"D"8H,D" &&@*4<ZN D,FJDF@& BD@P,FF" ( H. ,. FHD"H,(4b d), >"BD4<,D,
BJH,< BD4<,>,>4b &Z$@D@R>ZN 4 $@:,, H@R>ZN (" J28@>"BD"&:,>>ZN") <,H@*@& *@$ZR4 B@:,2>ZN

4F8@B",<ZN (Almgren et al, 1996). EHD"H,(4b e 4<,,H &H@D@FH,B,>>@, @H>@T,>4, 8 (@D>@6

BD@<ZT:,>>@FH4 4 & >"FH@bV,< *@8J<,>H, >, D"FF<"HD4&",HFb.

44. 7@(*" 4<,,HFb &@2<@0>@FH\ &Z$@D" 42 >,F8@:\84N 8@>8JD4DJ`V4N <,0*J F@$@6 ^8@:@(4R,F84

R4FHZN H,N>@:@(46, 4N <@0>@ 8:"FF4L4P4D@&"H\ 4FN@*b 42 H@(@, F8@:\ @B"F>Z<4 b&:b`HFb 4N

@HN@*Z, 8"8@& @$X,< D"FN@*@& B@ 4N B,D,D"$@H8,/ J*":,>4`, 8"8J` @H&,HFH&,>>@FH\ ^H4 @HN@*Z

<@(JH &Z2&"H\ & $J*JV,<, 8"8@&" &,D@bH>@FH\ "&"D46 4 F8@:\ *@D@(@FH@bV4<4 b&:b`HFb &&@*4<Z,

<"H,D4":\>Z, D,FJDFZ. AD4 @BD,*,:,>44 R4FH@HZ H@6 4:4 4>@6 8@>8D,H>@6 H,N>@:@(44 @F@$@,

2>"R,>4, 4<,,H @P,>8" 4FB@:\2@&">4b D,FJDF@& 4 &@2*,6FH&4b >" @8DJ0"`VJ` FD,*J F

4FB@:\2@&">4,< <,H@*@:@(46 JR,H" 042>,>>@(@ P48:" 4 @P,>84 042>,>>@(@ P48:" ( ?/O).

45. M@Hb BD,4<JV,FH&" <4>4<42"P44 @HN@*@& b&:b`HFb &,F\<" <>@(@R4F:,>>Z<4, 4>@(*" <@0,H

&@2>48"H\ >,@$N@*4<@FH\ BD,@*@:,>4b F*,D04&"`V4N L"8H@D@& @D(">42"P4@>>@(@ B:">", H"84N, 8"8

>,J&,D,>>@FH\ DJ8@&@*bV,(@ 2&,>" & F4:J @HFJHFH&4b ("D">H46 BD4$Z:4 B@ &:@0,>>Z< FD,*FH&"<,
&,D@bH>@FH\ BD@FH@,& & D"<8"N BD@42&@*FH&,>>@(@ BD@P,FF", BD@$:,<Z, F&b2">>Z, F 8"R,FH&@<

BD@*J8P44 4 JH,R8@6 4<,`V,6Fb J &:"*,:\P,& 4>L@D<"P44 R,D,2 8@>FJ:\H">H@& B@ &@BD@F"<

F@8D"V,>4b @$X,<" @HN@*@&. ="4$@:,, ^LL,8H4&>Z6 BJH\ BD,@*@:,>4b ^H4N BD,BbHFH&46 F@FH@4H &
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H@<, RH@$Z 2"DJR"H\Fb B@**,D08@6 DJ8@&@*4H,:,6 &ZFT,(@ 4 FD,*>,(@ 2&,>", DJ8@&@*4H,:,6

BD,*BD4bH46 4 @B,D"H@D@& BD,*BD4bH46 ( H. ,. &F,6 8@DB@D"H4&>@6 FHDJ8HJDZ) (Haas, 1995).

B. ?H JBD"&:,>4b :48&4*"P4,6 @HN@*@& 8 BD,*@H&D"V,>4`

@$D"2@&">4b @HN@*@& 4 >"@$@D@H

46. EJV,FH&J`V"b & >"FH@bV,, &D,<b & (@D>@*@$Z&"`V,< F,8H@D, H,>*,>P4b 8 F@8D"V,>4`

@$X,<" @HN@*@& & 4FH@R>48, 4N @$D"2@&">4b F*,D04&",HFb BD@$:,<"<4, 8@H@DZ,, & R"FH>@FH4,
8"F"`HFb 4<,`V,(@ >428J` FH@4<@FH\, >@ BD4 ^H@< ^8@:@(4R,F84 @B"F>@(@ <4>,D":\>@(@ FZD\b,
BD4FJHFH&J`V,(@ & DJ*>ZN H,:"N @$ZR>ZN 4 P,>>ZN <,H"::@&, 8"8- H@ <ZT\b8 4 B4D4H. ;ZT\b8

@F@$,>>@ >"(:b*>@ 4::`FHD4DJ,H BD@$:,<Z 4 &@BD@FZ, F&b2">>Z, F >, 4<,`V4<4 ^8@>@<4R,F8@6

P,>>@FH4 4 H@8F4R>Z<4 2"(Db2>b`V4<4 &,V,FH&"<4, 8"8 BD"&4:@, F@BJHFH&J`V4<4 8@<B:,8F"<

P,>>ZN <4>,D":\>ZN D,FJDF@&. ?$ZR>@, @>4 @$D"2J`HFb & 8"R,FH&, B@$@R>@(@ BD@*J8H" BD4

B@:JR,>44 *DJ(4N $@:,, &"0>ZN <,H"::@&, H"84N, 8"8 <,*\, F&4>,P, P4>8, 2@:@H@, F,D,$D@ 4

@:@&@. GD4@8F4* <ZT\b8" H@&"D>@6 F@DH>@FH4 B@:JR"`H BJH,< B:"&:,>4b 4:4 @$04(" DJ* 4:4

8@>P,>HD"H@& P&,H>ZN <,H"::@& B@ 8D"6>,6 <,D, & 18 FHD">"N (Broad, 1997). CZ>@R>Z,

B,DFB,8H4&Z >" $J*JV,, *:b BD@42&@*FH&" <ZT\b8" >, BD,*FH"&:b`HFb @$>"*,04&"`V4<4,
B@F8@:\8J FB:"&Z F&4>P" 4 <ZT\b8" & ^:,8HD4R,F84N $"H"D,bN 2"<,>b`HFb F&4>P@&@- 8":\P4,&Z<4
^8&4&":,>H"<4 4 *,:",HFb &F, $@:\T46 JB@D >" >428@H,N>@:@(4R>ZN &4*"N 4FB@:\2@&">4b, H"84N,
8"8 @$D"$@H8" *D,&,F4>Z.

47. ;>@(4, @R4FH>Z, H,N>@:@(44, D"2D"$@H">>Z, *:b $,2@B"F>@(@ J*":,>4b @B"F>ZN @HN@*@&,
b&:b`HFb >,BD4<,>4<Z<4 & F:JR", <4>,D":\>ZN @HN@*@&, F@*,D0"V4N <ZT\b8. ):b D,T,>4b ^H@6

BD@$:,<Z D"2D"$"HZ&"`HFb *DJ(4, &@2<@0>Z, FB@F@$Z, &8:`R"b:

a) " G,N>@:@(4` F4>H,H4R,F8@6 4<<@$4:42"P44 <4>,D":@& ( GE3;)": BD4 @$D"$@H8, GE3;

<,H"::Z @F"0*"`HFb 4:4 BD,@$D"2J`HFb & >,4FB"Db,<Z, L@D<Z, " 2"H,< 8 >4< *@$"&:b`HFb

F@@H&,HFH&J`V4, " B@*(@>>Z," N4<48"HZ, F H,< RH@$Z >" ^H"B, BD,@$D"2@&">4b L@D<4D@&":"F\

>J0>"b F4>H,H4R,F8"b <4>,D":\>"b F<,F\ (White and Toor, 1996). G,N>@:@(4b GE3;

4FB@:\2J,HFb *:b FH"$4:42"P44 BZ:4 <ZT\b8" & &@2*JN@&@*"N ( F@*,D0"V,6 HD4@8F4* <ZT\b8") &

L@D<, <4>,D":" "B"H4H>@(@ H4B" F >428@6 D"FH&@D4<@FH\` (Ca 5(AsO 4) 3F);

b) " K,DD@"DF,>"HZ": >" BD@Hb0,>44 &@H J0, Db*" :,H &,*JHFb 4FF:,*@&">4b & @$:"FH4

&ZF@8@H,<B,D"HJD>@(@ @F"0*,>4b >"N@*bV,(@Fb & D"FH&@D,>>@< F@FH@b>44 <ZT\b8" & &4*,

FH"$4:\>ZN, 8D4FH"::@@$D"2>ZN L,DD@"DF,>"H@& ( F<., >"BD4<,D, Swash and Monhemius, 1994, 4

F@*,D0"V4,Fb H"< FFZ:84). K,DD@"DF,>"HZ @$D"2J`HFb BJH,< D"FH&@D,>4b 42@H@B@& <ZT\b8"

( @$ZR>@ HD4@8F4*" <ZT\b8" (Van Weert and Droppert, 1994), B@F:, R,(@ BD4 B@<@V4

D"FH&@D@& 0,:,2@F@*,D0"V4N 84F:@>4HD"H>ZN ( 4:4 FJ:\L"H>ZN) D"FH&@D@& BD4 H,<B,D"HJD, @H 140 o

*@ 160 o C @>4 BD,@$D"2J`HFb & 8D4FH"::4R,F846 F8@D@*4H (FeAsO 4.2H 2O);

c) " %8:`R,>4, & F4:48"H>Z, T:"84": 8 ":\H,D>"H4&"< L@D<4D@&">4b >428@D"FH&@D4<ZN

<4>,D":\>ZN L"2 @H>@F4HFb &8:`R,>4, <ZT\b8" & F4:48"H>Z, T:"84. 3FF:,*@&">4b B@8"2":4, RH@

& " FH,8:@&4*>Z," F4:48"H>Z, T:"84 <@0,H $ZH\ &8:`R,>@ *@ 10 BD@P,>H@& <ZT\b8" B@ &,F@&@<J

4FR4F:,>4` BD4 @R,>\ >428@< JD@&>, &Z*,:,>4b <ZT\b8" &@ &D,<b B@F:,*J`V,(@ &ZV,:"R4&">4b

(Machingawuta and Broadbent, 1994).

48. =,F<@HDb >" ^H4 B@F:,*>4, *@FH40,>4b, &@BD@F @$ 42&:,R,>44, @$D"$@H8, 4 J*":,>44

<ZT\b8" &F, ,V, @H>@F4HFb 8 R4F:J >,D,T,>>ZN. ?HFJHFH&4, DZ>8@& F$ZH" *:b F@*,D0"V4N

<ZT\b8 B@$@R>ZN BD@*J8H@& @$JF:@&:4&",H @HFJHFH&4, L4>">F@&@(@ FH4<J:4D@&">4b *,bH,:\>@FH4 B@

42&:,R,>4` <ZT\b8" ( N@Hb B@D@6 42&:,R,>4, & BD@P,FF, @$D"$@H84 BD@42&@*4HFb F:JR"6>@), 8

H@<J 0, L4>">F@&Z, B@F:,*FH&4b @H&,HFH&,>>@FH4 >, D"2D"$@H">Z & *@FH"H@R>@6 FH,B,>4 *:b H@(@,
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RH@$Z FH"H\ ":\H,D>"H4&>Z< L"8H@D@<. AD4 @HFJHFH&44 DZ>8" F$ZH" *:b H,N 4:4 4>ZN @HN@*@&

4:4 B@$@R>ZN BD@*J8H@& 4 BD4 JF:@&44 H@(@, RH@ 42$,0"H\ >":4R4b 2"(Db2>b`V,(@ &,V,FH&" &

4FN@*>@< FZD\, *:b BD@42&@*FH&,>>@(@ BD@P,FF" >, BD,*FH"&:b,HFb &@2<@0>Z<, >"6H4

B@- >"FH@bV,<J ^8@:@(4R,F84 R4FH@, H,N>@:@(4R,F8@, D,T,>4, >, J*"FHFb. 3<,`HFb F:,*J`V4,

":\H,D>"H4&>Z, &"D4">HZ: a) >, *@$Z&"H\ DJ*Z, F@*,D0"V4, BD@$:,<>Z, <,H"::Z 4 <"H,D4":Z,
DZ>8" F$ZH" *:b 8@H@DZN >, FJV,FH&J,H, 4:4 b) BD42>"H\, RH@ 42&:,R,>4,, 42@:bP4b 4

^LL,8H4&>"b @R4FH8" BD@$:,<>ZN ^:,<,>H@& *@ 4N J*":,>4b BD,*FH"&:b`H F@$@6 @BH4<":\>@,

D,T,>4,. K"8H4R,F84 BD,*B@RH,>4, @H*",HFb &H@D@<J &"D4">HJ, N@Hb 4<,`HFb BD4<,DZ H@(@, 8@(*"

BD,*:"(",<"b D"2D"$@H8" B@:,2>ZN 4F8@B",<ZN >, BD@42&@*4:"F\ & F4:J & P,:@< >,BD4,<:,<@(@

D4F8" (" =\` J@:* <"6>" >" (D">4P, ="P4@>":\>@(@ B"D8" " +::@JFH@J>", E@,*4>,>>Z, SH"HZ

!<,D484), RH@ & $J*JV,< <@0,H F@2*"H\ BD,P,*,>H & B:">, &&,*,>4b @(D">4R,>46 & @H>@T,>44

*@$ZR4 B@:,2>ZN 4F8@B",<ZN >" " @B"F>ZN" JR"FH8"N, 8@H@DZ, ,V, >, " 2"V4V,>Z" @H H"8@6

*,bH,:\>@FH4, 4:4 B@$:42@FH4 @H >4N. % F"<@< 8D"6>,< F:JR", >,BD4,<:,<Z6 N"D"8H,D

@(D">4R,>46 >" (@D>@*@$Z&"`VJ` *,bH,:\>@FH\ <@0,H FB@F@$FH&@&"H\ 42&:,R,>4` 4

BD,*&"D4H,:\>@6 @$D"$@H8, >,P,:,&ZN 4 >, 4<,`V4N ^8@>@<4R,F8@6 P,>>@FH4 <,H"::@& 4

<,H"::@4*@&, ,F:4 B@F:, BD@&,*,>4b J(:J$:,>>ZN >"JR>ZN 4FF:,*@&">46 ^H@ $J*,H BD42>">@

@BH4<":\>Z< & ^8@:@(4R,F8@< @H>@T,>44 &"D4">H@<.

XI. %Y%?)Y: ?AG3;31!O3a E?7C!U+=3a ?#W+;! ?GM?)?%,
3M A+C+C!#?G73 3 3EA?9[1?%!=3a

49. ="4$@:,, B,D,*@&Z, H,N>@:@(44 HDJ*>@ @N"D"8H,D42@&"H\ & "$F@:`H>@< &ZD"0,>44, B@F8@:\8J

&FB@<@("H,:\>Z, FD,*FH&", BD4 B@<@V4 8@H@DZN BD@42&@*bHFb @P,>84, H"84,, 8"8 ?/O, ,V, >,

*@ 8@>P" D"2D"$@H">Z. 7D@<, H@(@, >, *@ 8@>P" @F@2>">Z ^8@H@8F48@:@(4R,F84, B@F:,*FH&4b

4FB@:\2@&">4b 4 B,D,D"$@H84, N@Hb *@FH40,>4b & @$:"FH4 BD@&,*,>4b ^8@H@8F48@:@(4R,F84N @P,>@8

>" 8@>8D,H>ZN JR"FH8"N F@*,6FH&@&":4 JFHD">,>4` >,@BD,*,:,>>@FH4 & &@BD@F"N, F&b2">>ZN F

BD4>bH4,< >,8@H@DZN <,D B@ 4FBD"&:,>4` B@:@0,>4b >" JR"FH8"N *@$ZR4 B@:,2>ZN 4F8@B",<ZN

(Pascoe, 1994; Greene and Barich, 1994). % H@ 0, &D,<b @H :4P, 2">4<"`V4NFb &@BD@F"<4

:48&4*"P44 @HN@*@&, &F, & $@:\T,6 FH,B,>4 HD,$J,HFb D"2D"$@H"H\ FH"$4:\>Z6 B@*N@* 4

FL@D<J:4D@&"H\ F@@H&,HFH&J`V4, FHD"H,(44 *:b >"N@0*,>4b >"4$@:,, BD"8H4R,F8@(@ &"D4">H"

@$,FB,R,>4b @ND">Z @8DJ0"`V,6 FD,*Z (Barton et al, 1996). +F:4 (@&@D4H\ D,":4FH4R,F84, H@

&F,(*" $J*,H FJV,FH&@&"H\ B@HD,$>@FH\ & B"D"::,:\>@< BD4<,>,>44 <,H@*@& F@8D"V,>4b @$X,<"

@HN@*@&, 4N B,D,D"$@H84, 4FB@:\2@&">4b, @R4FH84, " H"80, & 42ZF8">44 >428@H,N>@:@(4R>ZN

D,T,>46 *:b J:JRT,>4b F@FH@b>4b @8DJ0"`V,6 FD,*Z & (@D>@*@$Z&"`V,< F,8H@D,. 7"0*@, 42

^H4N >"BD"&:,>46 4<,,H F&@, 2>"R,>4,, 4, N@Hb <@0>@ @04*"H\, RH@ F@ &D,<,>,< $":">F

42<,>4HFb, >4 @*>@ 42 >4N B@:>@FH\` >, F@:\,HFb F *DJ(4<. ;>@(4, "(,>HFH&" - (@FJ*"DFH&,>>Z,

4 R"FH>Z,, - 8@H@DZ, B@H,>P4":\>@ <@(JH JR"FH&@&"H\ & &@FFH">@&:,>44 JR"FH8@& *@$ZR4 B@:,2>ZN

4F8@B",<ZN ( " 2"H,< 4 & B,D,D"$@H8,), @(D">4R,>Z & F&@,6 *,bH,:\>@FH4 >@D<"H4&>Z<4 4

4>FH4HJP4@>":\>Z<4 $"D\,D"<4, H"84<4, 8"8 &@BD@F @$ @H&,HFH&,>>@FH4. ]H@ >, H@:\8@

F*,D04&",H L424R,F8@, &@FFH">@&:,>4, 4:4 D,8J:\H4&"P4` JR"FH8@&, >@ H"80,, 8"8 BD"&4:@,
F@2*",H BD,BbHFH&4b & *,:, @FJV,FH&:,>4b 4>&,FH4P46 & D"2D"$@H8J >@&"H@DF84N H,N>@:@(46

(Durkin, 1995). G"84< @$D"2@<, &@BD@F 2"8:`R",HFb & 42ZF8">44 >"4$@:,, ^LL,8H4&>ZN

FB@F@$@& 4FB@:\2@&">4b D,(J:4D@&">4b *:b B@@VD,>4b B,D,D"$@H84 4 4FB@:\2@&">4b @HN@*@&

(@D>@*@$Z&"`V,6 BD@<ZT:,>>@FH4 B@ FD"&>,>4` F B@*N@*"<4, BD4<,>b,<Z<4 & >"FH@bV,, &D,<b.

50. %@FFH">@&:,>4, FJV,FH&J`V4N DJ*>4R>ZN B:@V"*@8 BD,*FH"&:b,H F@$@6 &"0>J` &@2<@0>@FH\

*:b D"2D"$@H84 >@&ZN 4 >@&"H@DF84N H,N>@:@(46 & @$:"FH4 B,D,D"$@H84 @HN@*@& (@D>@*@$Z&"`V,6

BD@<ZT:,>>@FH4 4 *:b L@D<4D@&">4b B@:4H484 4 H,N>4R,F84N BD@P,*JD, B@@VDb`V4N

4FB@:\2@&">4, &H@D4R>ZN @HN@*@&, " >, B,D&4R>ZN D,FJDF@&, & H,N F:JR"bN, 8@(*" ^H@ &@2<@0>@.
C"FHJV4, HDJ*>@FH4 & @$:"FH4 D"2D"$@H84 B,D&4R>ZN D,FJDF@& @$JF:@&:4&"`H BD,&D"V,>4, F"<4N
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@HN@*@& & B@H,>P4":\>Z, D,FJDFZ. =@D<"H4&>Z, 4 8"R,FH&,>>Z, FH">*"DHZ <@(JH &@FBD,BbHFH&@&"H\

4FB@:\2@&">4` >@&"H@DF84N H,N>@:@(46, 4 <@(JH &@2>48"H\ H,N>4R,F84, $"D\,DZ *:b B,D,D"$@H84

>,8@H@DZN F:@0>ZN @HN@*@&. 7D@<, H@(@, 4>L@D<"P4b, 8"F"`V"bFb FH@4<@FH4 4 ^LL,8H4&>@FH4

>@&"H@DF84N H,N>@:@(46 <@0,H $ZH\ >,B@:>@6, " ^H@, & F&@` @R,D,*\, BD,BbHFH&J,H

4>&,FH4D@&">4` & H"84, H,N>@:@(44. E"<Z, B,D,*@&Z, H,N>@:@(44 H"80, *@:0>Z 8@>8JD4D@&"H\ F@

&F, $@:,, <>@(@R4F:,>>Z<4 <,H@*"<4 *@FH40,>4b FH"$4:42"P44 ( GE3;). M@Hb H"84, H,N>@:@(44

4<,`H F&@4 >,*@FH"H84, 8"8- H@ >428"b FH,B,>\ *@&,D4b 8 >4< 4 @B"F,>4b & B:">, 4N

*@:(@FD@R>@6 FH"$4:\>@FH4, @>4 &F, 0, <@(JH $ZH\ ,*4>FH&,>>Z< BD"8H4R,F84< D,T,>4,<

BD4<,>4H,:\>@ 8 H,< <4>,D":"</ <,H"::"<, 8@H@DZ, 4<,`H @R,>\ >428J` 4:4 *"0, >J:,&J`

DZ>@R>J` FH@4<@FH\.

AD4<,R">4b

1 A@ <,D, *":\>,6T,(@ J<,>\T,>4b D"2<,D@& R"FH4P @>4 &F, HDJ*>,, B@**"`HFb @$D"$@H8,

4/ 4:4 @H*,:,>4`.

2 AD4 BD@42&@*FH&, F,D>@6 84F:@HZ 4<,,H <,FH@ 2"<,>" @$ZR>@6 F,DZ B4D4H@< ( #,D8@&4P,
1988 (@*), 8@H@D"b F&4*,H,:\FH&J,H @ H@<, RH@ BD@*"0" B4D4H", &@2<@0>@, >, b&:b,HFb

8@<<,DR,F84 &Z(@*>@6.
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