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I. %%+)+=3+

1. ;,0*J>"D@*>"b F@&<,FH>"b BD@(D"<<" B@ @P,>8, 4 <@>4H@D4>(J B@*84F:,>4b D,8 4

@2,D ( ;EA B@ &@*"<), JRD,0*,>>"b & 1985 (@*J & 8"R,FH&, @*>@6 42 F@FH"&>ZN R"FH,6

BD@(D"<<Z, @D4,>H4D@&">>@6 >" &@2*,6FH&4, *,bH,:\>@FH4 B@ 7@>&,>P44, LJ>8P4@>4DJ,H &

D"<8"N F4FH,<Z <@>4H@D4>(", BD,*>"2>"R,>>@6 *:b @P,>84 ^8@:@(4R,F8@(@ &@2*,6FH&4b

84F:@H>ZN @F"0*,>46 >" B@&,DN>@FH>Z, &@*Z 4 BD@(>@24D@&">4b $J*JV4N 42<,>,>46 &

^8@F4FH,<"N >" @F>@&, D"2:4R>ZN FP,>"D4,& @F"0*,>4b. O,>HD AD@(D"<<Z 4 ,, $"2"

*">>ZN >"N@*bHFb & =@D&,0F8@< >"JR>@- 4FF:,*@&"H,:\F8@< 4>FH4HJH, B@ &@*>Z< BD@$:,<"<

( =3%!); >":"0,>@ H,F>@, F@HDJ*>4R,FH&@ F 1@@:@(4R,F84< 4>FH4HJH@< 4 #,D(,>F84<

J>4&,DF4H,H@< =@D&,(44.

2. ]H" BD@(D"<<", @FJV,FH&:b,<"b >" @F>@&, BD@&@*4<ZN >"P4@>":\>ZN <,D@BD4bH46 &

D"2:4R>ZN JR"FH&J`V4N FHD">"N 4 >" 4N JR"FH8"N <@>4H@D4>(", D,":42J,HFb & D"<8"N

F@HDJ*>4R,FH&", >":"0,>>@(@ <,0*J @BD,*,:,>>Z<4 >"P4@>":\>Z<4 :"$@D"H@D4b<4 4

4>FH4HJH"<4. AD@P,*JDZ <@>4H@D4>(" 42<,>b`HFb F H@R84 2D,>4b &D,<,>>ZN Db*@& 4

N"D"8H,D" ">":42" & 2"&4F4<@FH4 @H H@6 4:4 4>@6 FHD">Z. % =@D&,(44 F@@H&,HFH&J`V4,

Db*Z *">>ZN $4@:@(4R,F8@(@ <@>4H@D4>(" FJV,FH&J`H F 1981 (@*"; & ',D<">44, 3D:">*44

4 S&,P44 $4@:@(4R,F846 <@>4H@D4>( @FJV,FH&:b,HFb H"80, & H,R,>4, Db*" :,H. % P,:@<

$4@:@(4R,F84, 4 N4<4R,F84, *">>Z,, 8@H@DZ, <@(JH 4FB@:\2@&"H\Fb *:b JFH">@&:,>4b

2"&4F4<@FH,6 *@2"/ D,"8P4b, $Z:4 F@$D">Z >" 108 JR"FH8"N. 7D@<, H@(@, & =@D&,(44

4<,`HFb *">>Z, B@ $,FB@2&@>@R>Z< 4 DZ$"<, F@$D">>Z, F@@H&,HFH&,>>@ >" 165 4

1 095 JR"FH8"N, 8@H@DZ, >, @N&"R,>Z <@>4H@D4>(@< >" D,(J:bD>@6 @F>@&,.

3. #,FB@2&@>@R>Z, D,"(4DJ`H >" BD4FJHFH&4, D"2:4R>ZN F@,*4>,>46 & &@*,.
% B@*84F:,>>ZN D"6@>"N @F>@&>@6 BD4R4>@6 F@8D"V,>4b R4F:,>>@FH4 &4*@& b&:b,HFb

H@8F4R,F8@, &@2*,6FH&4, >4284N 8@>P,>HD"P46 pH 4:4 pH & F@R,H">44 F ":`<4>4,<

(Raddum and Fjellheim, 1984; Engblom and Lingdell, 1984; Herrmann et al .,
1993; and Larsen et al ., & B,R"H4). G@8F4R,F8@, &@2*,6FH&4, J<,>\T",HFb BD4

B@&ZT,>44 8@>P,>HD"P44 Ca 4 (J<4>@&@6 84F:@HZ (Lien et al ., 1996).

4. %@2*,6FH&4, B@*84F:,>4b >" $,FB@2&@>@R>ZN @BD,*,:b,HFb B@FD,*FH&@< 4FB@:\2@&">4b

<@*,:4, @F>@&Z&"`V,6Fb >" @BD,*,:,>44 >":4R4b/ @HFJHFH&4b &4*@&/ H"8F@>@&, 8@H@DZ,

b&:b`HFb RJ&FH&4H,:\>Z<4 4:4 JFH@6R4&Z<4 8 &@2*,6FH&4` B@*84F:,>>@6 &@*Z.
%4*Z- 4>*48"H@DZ D"FBD,*,:b`HFb B@ R,HZD,< 8"H,(@D4b< & 2"&4F4<@FH4 @H FH,B,>4 4N

JFH@6R4&@FH4 8 &@2*,6FH&4`. C"2D"$@H">" <@*,:\, D"FFR4H">>"b >" >@D&,0F8J` L"J>J, (*,

>,8@H@DZ, &4*Z B@:>@FH\` @HFJHFH&@&":4 *@ B@>40,>4b JD@&>b pH >40, @H<,H84 5,5.
AD4 >":4R44 >"4$@:,, RJ&FH&4H,:\>ZN &4*@& & 8@>8D,H>@< <,FH, ^H@ <,FH@ @H>@F4HFb 8

8"H,(@D44 <":@B@*84F:,>>ZN 4:4 >,B@*84F:,>>ZN JR"FH8@& 4 4<,,H $"::\>Z6 B@8"2"H,:\ 1.
% F:JR", @HFJHFH&4b & 8@>8D,H>@< <,FH, ^H4N &4*@&, >@ BD4 >":4R44 &4*@&, 8@H@DZ,

B,D,>@FbH 8@>P,>HD"P4` pH >" JD@&>, 5,0, ^H@ <,FH@ @H>@F4HFb 8 8"H,(@D44 J<,D,>>@

B@*84F:,>>ZN JR"FH8@& 4 4<,,H $"::\>Z6 B@8"2"H,:\ 0,5. #"::\>Z6 B@8"2"H,:\

B@*84F:,>4b, D"&>Z6 0,25, BD4F&"4&",HFb H,< JR"FH8"<, (*, @HFJHFH&J`H &F,

&ZT,JB@<b>JHZ, &@FBD44<R4&Z, &4*Z, >@ BD4FJHFH&J`H &4*Z, FB@F@$>Z, B,D,>@F4H\
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8@>P,>HD"P4` pH >" JD@&>, 4,7. 3 >"8@>,P, ,F:4 & 8@>8D,H>@< <,FH, BD4FJHFH&J`H

:4T\ &,F\<" JFH@6R4&Z, &4*Z, 8@H@DZ, FB@F@$>Z B,D,>@F4H\ 8@>P,>HD"P4` pH >40,

JD@&>b 4,7, H@ ^H@ <,FH@ @H>@F4HFb 8 8"H,(@D44 F4:\>@ B@*84F:,>>ZN JR"FH8@& 4 4<,,H

$"::\>Z6 B@8"2"H,:\ 0. % ^H@6 FHJB,>R"H@6 <@*,:4 >, JR4HZ&"`HFb FJ$:,H":\>Z,

^LL,8HZ.

5. ?*>"8@ F:,*J,H JR4HZ&"H\, RH@ @HFJHFH&4, H,N 4:4 4>ZN &4*@& <@0,H $ZH\

@$JF:@&:,>@ >, H@:\8@ >":4R4,< B@*84F:,>>@6 &@*Z. A@^H@<J BD4<,>,>4, @B4F">>@6 &ZT,

<@*,:4 <@0,H $ZH\ <":@^LL,8H4&>Z<, @F@$,>>@ >" >"R":\>@6 FH"*44 B@*84F:,>4b. ):b

D,T,>4b ^H@6 BD@$:,<Z 4FB@:\2@&":4F\ <>@(@<,D>Z, R4F:,>>Z, <,H@*Z D"FR,H" 2"&4F4<@FH4

<,0*J BD4FJHFH&4,< $,FB@2&@>@R>ZN 4 >":4R4,< &"0>ZN *:b 8"R,FH&" &@*Z F@,*4>,>46.
7D@<, H@(@, 42JR,>4, BD,*F8"2J,<@FH>ZN F&@6FH& $,FB@2&@>@R>ZN & @H>@T,>44 @H pH
B@2&@:4:@ &Zb&4H\ >@&Z, &4*Z- 4>*48"H@DZ.

II. C+1I9[G!GY

6. EH,B,>\ 4 (,@(D"L4R,F84, <"FTH"$Z $4@:@(4R,F8@(@ JV,D$", @$JF:@&:,>>@(@

B@*84F:,>4,<, >,@*4>"8@&Z & D"2:4R>ZN D"6@>"N +&D@BZ 4 2"&4FbH @H $JL,D>@(@

B@H,>P4":" 8@D,>>@6 B@D@*Z 4 N"D"8H,D" @F"0*,>46. % D"6@>"N, (*, BD,@$:"*"`H

@:4(@HD@L>Z, &@*@,<Z F >4284< F@*,D0">4,< 8":\P4b, RH@ N"D"8H,D>@ *:b =@D&,(44,
@F@$,>>@FH\` L"J>Z b&:b,HFb >":4R4, >,2>"R4H,:\>@(@ R4F:" 8"8 RJ&FH&4H,:\>ZN, H"8 4

JFH@6R4&ZN &4*@&. ]H@ @$XbF>b,HFb >,FB@F@$>@FH\` <>@(4N &4*@& BD4FB@F@$4H\Fb 8 ^H4<

JF:@&4b<. K"J>" & &@*@,<"N F &ZF@8@6 4@>>@6 F4:@6 4 $@("HZN 8":\P4,< &@*"N @$ZR>@

N"D"8H,D42J,HFb $ó:\T4< D"2>@@$D"24,<, R,< & @:4(@HD@L>ZN &@*@,<"N. %4*Z,
BD4FB@F@$:,>>Z, 8 >"FZV,>>Z< 4@>"<4 &@*"<, @$ZR>@ NJ0, B,D,>@FbH >428J`

8@>P,>HD"P4` pH.

7. ]H@ <@0>@ BD@*,<@>FHD4D@&"H\ >" BD4<,D, F@B@FH"&:,>4b @2,D, 4<,`V4N $"::\>Z6

B@8"2"H,:\ ( F >4284< JD@&>,< B@*84F:,>4b) & =@D&,(44 4 ',D<">44. % =@D&,(44 FD,*>46

JD@&,>\ pH & <,FH"N, (*, & $@:\T,6 FH,B,>4 BD,*FH"&:,>Z RJ&FH&4H,:\>Z, &4*Z,
F@FH"&4: 5,8, & H@ &D,<b 8"8 & F@@H&,HFH&J`V4N <,FH"N & ',D<">44 JD@&,>\ pH
*@FH4( 6,8. ED,*>46 84F:@H@>,6HD":42J`V46 B@H,>P4": ( 7=A) F@FH"&4: 10 4

150 <8. ^8&./ :. E:,*@&"H,:\>@, & @:4(@HD@L>ZN &@*"N F >428@6 8@>P,>HD"P4,6 Ca,
8@:,$:`V,6Fb & BD,*,:"N 0,3-2 <(/ :, *:b @ND">Z DZ$ 4 $,FB@2&@>@R>ZN & D"6@>"N

84F:@H>ZN @F"0*,>46 D,8@<,>*J,HFb @$,FB,R,>4, 7=A >" JD@&>, 20 <8. ^8&./ :.
% >"FZV,>>ZN 4@>@< &@*@,<"N F &ZF@8@6 8@>P,>HD"P4,6 Ca, 8@:,$:`V,6Fb & BD,*,:"N

3-6 <(/ : 4:4 $@:,,, 8D4H4R,F846 BD,*,: 7=A *@:0,> $ZH\ &ZT,. ?*>"8@ @BD,*,:4H\

^H@H BD,*,: 7=A >, H"8 BD@FH@ F JR,H@< 2>"R4H,:\>ZN 42<,>,>46 *">>ZN N4<44 &@*Z.
%<,FH, F H,< <@0>@ @H<,H4H\, RH@ >"4$@:,, RJ&FH&4H,:\>Z, BD,*FH"&4H,:4 L"J>Z *@&@:\>@

D,*8@ @$>"DJ04&"`HFb & ^H4N &@*"N, (*, B@8"2"H,:\ pH *@FH4(",H 6. 3FN@*b 42 ^H@(@,
BD,*,:\>Z6 JD@&,>\ 7=A $Z: @BD,*,:,> >" @F>@&, JFH">@&:,>4b 8@DD,:bP4@>>@6

2"&4F4<@FH4 <,0*J JD@&>b<4 pH 4 7=A, F@(:"F>@ 8@H@D@6 JD@&,>\ pH, D"&>Z6 6,
F@@H&,HFH&J,H B@8"2"H,:` 7=A, F@FH"&:b`V,<J 50 <8. ^8&./ :. G"84< @$D"2@<, &

B@*84F:,>>ZN D"6@>"N O,>HD":\>@6 +&D@BZ *:b @ND">Z >"4$@:,, RJ&FH&4H,:\>ZN @D(">42<@&
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BD,*:"(",HFb B@**,D0">4, 8D4H4R,F8@(@ BD,*,:\>@(@ B@8"2"H,:b 7=A >" JD@&>,

50 <8. ^8&./ :. ]H@H BD,*,: *@:0,> $ZH\ H"80, JFH">@&:,> 4 & *DJ(4N D"6@>"N

&@*@F$@D>ZN $"FF,6>@&, $@("HZN 8":\P4,<, RH@ N"D"8H,D>@ *:b <>@(4N JR"FH8@&

<@>4H@D4>(" & S&,P44.

8. A@*84F:,>4, 4 F@8D"V,>4, R4F:,>>@FH4 &4*@& @8"2":@F\ >"4$@:,, 2>"R4H,:\>Z< &

D"6@>"N, 42>"R":\>@ N"D"8H,D42@&"&T4NFb $@:\T4< D"2>@@$D"24,< &4*@&. ]H@ $Z:@

@$JF:@&:,>@ H,<, RH@ *@:b RJ&FH&4H,:\>ZN &4*@& & ^H4N F@@$V,FH&"N 2>"R4H,:\>@ $@:\T,,
R,< & F@@$V,FH&"N F <,>\T4< D"2>@@$D"24,< &4*@&. % ^H@6 F&b24 F4:\>@ B@*84F:,>>Z<

D"6@>"< & S&,P44 4 & P,>HD":\>@6 R"FH4 +&D@BZ BD4R4>,> @H>@F4H,:\>@ $@:\T46 JV,D$ F

JR,H@< BD@P,>H>@6 *@:4 4FR,2>J&T4N &4*@&, R,<, >"BD4<,D, B@*84F:,>>Z< D"6@>"< &

=@D&,(44 4 3D:">*44.

9. ):b 8@:4R,FH&,>>@6 @P,>84 &2"4<@F&b24 <,0*J &4*"<4 4 8@<B@>,>H"<4 N4<44 &@*Z,
&8:`R"b pH, 8":\P46, 7=A, @$V46 B@8"2"H,:\ 8@>P,>HD"P44 ":`<4>4b 4 BD@&@*4<@FH\,
4FB@:\2@&":Fb <>@(@<,D>Z6 R4F:,>>Z6 ">":42. C,2J:\H"HZ ">":42" 8">@>4R,F84N

F@@H&,HFH&46 F 4F8:`R,>>Z< HD,>*@< ( !7E3G) F&4*,H,:\FH&J`H @ 2>"R4H,:\>@6 8@DD,:bP44

B@8"2"H,:,6 pH 4 8@>P,>HD"P44 ":`<4>4b ( @F\ 1), 8@H@DZ, H"84< @$D"2@< b&:b`HFb

>"4$@:,, &"0>Z<4 L"8H@D"<4 BD@4FN@*bV4N & L"J>, 42<,>,>46. 7D@<, H@(@,
BD@&@*4<@FH\ 4 7=A b&:b`HFb FJV,FH&,>>Z<4 B@8"2"H,:b<4, @H 8@H@DZN 2"&4FbH

BD@4FN@*bV4, & L"J>, 42<,>,>4b B@ @F4 1. A@ @F4 2 ,*4>FH&,>>Z< FJV,FH&,>>Z<

L"8H@D@< 42<,>,>46, BD@4FN@*bV4N & F@@$V,FH&"N $,FB@2&@>@R>ZN, @8"2":Fb 8":\P46.

10. AD,*F8"2J,<@FH>Z, F&@6FH&" $,FB@2&@>@R>ZN & @H>@T,>44 pH 42JR":4F\ B@FD,*FH&@<

@BD,*,:,>4b FD,*>,(@ &2&,T,>>@(@ ( E%) D,(D,FF44 4 8":4$D@&84 4 FD,*>,(@ &2&,T,>>@(@

R"FH4R>@6 >"4<,>\T,6 8&"*D"H4R,F8@6 D,(D,FF44 ( E%- Q=7). C,2J:\H"HZ ">":42"

F&4*,H,:\FH&J`H @ N@D@T4N BD,*F8"2J,<@FH>ZN F&@6FH&"N $,FB@2&@>@R>ZN (RMSEPboot *:b

E% = 0,309 ,*4>4P pH), 4FN@*b 42 R,(@ B@ D,2J:\H"H"< ">":42@& F@FH@b>4b L"J>Z <@0>@

BD,*F8"2Z&"H\ JD@&,>\ pH & H@< 4:4 4>@< D"6@>, F H@R>@FH\` *@ ±0,3 ,*4>4P pH. G"84<

@$D"2@<, $,FB@2&@>@R>Z, 4<,`H H"84, 0, BD,*F8"2J,<@FH>Z, F&@6FH&", 8"8 4 *4"H@<,4.
G"8F@>- 4>*48"H@D *:b pH $Z: >"6*,> F B@<@V\` D,(D,FF44 '@Fb>". #Z:@ JFH">@&:,>@,
RH@ R4F:,>>@FH\ <>@(4N &4*@& &@2D"FH",H B@ <,D, J<,>\T,>4b JD@&>b pH, & H@ 0, &D,<b

BD4 B@&ZT,>44 JD@&>b pH >"$:`*",HFb D@FH R4F:,>>@FH4 *DJ(4N &4*@&. G"84< @$D"2@<

$Z:@ &Zb&:,>@ <>@0,FH&@ &4*@&, F&4*,H,:\FH&J`V4N @ >428@< 4:4 0, &ZF@8@< JD@&>, pH.
C,2J:\H"HZ ^H4N ">":42@& >,@$N@*4<Z *:b BD@&,D84 JFH@6R4&@FH4 &4*@&- 4>*48"H@D@&,
4FB@:\2J,<ZN BD4 @BD,*,:,>44 $"::\>ZN B@8"2"H,:,6 BD@FH,6T4< <,H@*@<, @ 8@H@D@<

(@&@D4:@F\ &ZT,. C,2J:\H"HZ ^H4N ">":42@& B@2&@:4:4 H"80, &Zb&4H\ >@&Z, &4*Z-
4>*48"H@DZ.

11. ):b @BD,*,:,>4b *@:(@FD@R>ZN H,>*,>P46 & @H>@T,>44 L"J>Z $,FB@2&@>@R>ZN

4FB@:\2@&":4F\ $"::\>Z, B@8"2"H,:4 B@*84F:,>4b &@*@F$@D@&, @N&"R,>>ZN & H,R,>4,

*:4H,:\>@(@ B,D4@*" <@>4H@D4>(@<, BD@&@*4&T4<Fb >" D,(J:bD>@6 @F>@&,. ;@>4H@D4>(

>,8@H@DZN D,R>ZN F4FH,< =@D&,(44 BD@&@*4HFb >"R4>"b F 1981 (@*". A@:JR,>>Z, *">>Z,

F&4*,H,:\FH&J`H @ H@<, RH@ &,F,>>4, BD@$Z 4<,`H, 8"8 BD"&4:@, >"4$@:,, &ZF@846
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JD@&,>\ B@*84F:,>4b ( >42846 $"::\>Z6 B@8"2"H,:\), RH@ @$JF:@&:,>@ &Z*,:,>4,< 84F:@H &

BD@P,FF, H"b>4b F>,(@&. % @F,>>46 B,D4@* JD@&,>\ 84F:@H>@FH4 >40, ( &ZF@846 $"::\>Z6
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