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$2=".15727&6:K&502/75727&OP#$7Y$&>20&./0#.&6#0&$6>&/YI6/75/I&>./&+,%&$/.#.#2&M/&-%.d9"712#U&C++GgU&
2/&;6/$2;L2/$&.L&$6:5.1.&K./015/I.#&$/.#.#2&M/&02#.$&6#$.;W &X277.&$Z/$M77 &$7Y#& 5 &>67$.7$& 7511 &2/&
2$$2/75.15$75$;&OP#$7Y21$2&0M#&502/757272#&$2$&$6>&$7.451.&6:K&/.7"#I5L/.&O2/6>2/W&X2&V"22#726#275$;.&
@2#$@2;75L2/&K.#&6:;$Y&L50I.7&O2>5/5$>2/$&$Z/&@Y&I2/"$#21.756/2#/.&$6>&K52#.#;5$;7&6#I./5$2#.02&
7511&.77&ML2/&427#.;7.&$2=".157272/&$6>&K52#.#;5$;7&6#I./5$2#.0&d(>4JP#/$$6/&DGGEgW
(77&;P/&6:K&./0#.&502/75727$05>2/$56/2#&$2$&$6>&@2#O6#>.75L7&$;.@.02&5//24M#&J"$7&.77&;P/&5/72&

2=5$72#.#&46#76>&02&K./015/I.#&L5&0.I15I2/&"7OP#&d(>4JP#/$$6/&DGG*gW&[.I&$6>&502/75O52#.#&>5I&$6>&
>./&.I2#.#&5/72&>./15I7&OP#&.77&J.I&-%&2/&>./U&"7./&J.I&/0)%&2/&>./&OP#&.77&J.I&.I2#.#&>./15I7W&A.#J2&
IY/I&J.I&"7OP#&2/&>./15I7&;60.0&K./015/I&5$:2/$M772#&J.I&.117$Y&>5I&$JM1L&$6>&>./W&QP#&.77&761;.$&
$6>&2/&>./&>Y$72&J.I&K21.&7502/&"@@#2@.&6:K&:572#.&6>I5L/5/I2/$&OP#2$7M11/5/I.#&6>&L.0&$6>&M#&2/&
>./W&X277.&IP#./02&6:K&5$:2/$M77./02&.L&502/75727&M#&L.0&9"712#&dC++Gg&;.11.#&!"%#$%&'()*)("(1.["$7&5&
$JM1L.&"@@#2@./027&$2#&6:;$Y&9"712#&>PJ15IK272#&7511&OP#M/0#5/I%&021$&415#&"@@#2@/5/I2/&.10#5I&K217&
@2#O2;7 &L51;27 & 1202# & 7511 &I#.0L5$. &427Z021$2OP#$;J"7/5/I.# &6:K&021$ &;./&>./&I2/6>&.77 &>20L2727&
5$:2/$M77.&HO21N&502/75727&$Z/15IIP#.&/6#>2/&6:K&.L$1PJ.&$@#5:;6#&5&02/W&!">.$K5#6&dDGGD%&,G&8&_Cg&
>2/.#&.77&02$$.&5/$5;72#&;./&./LM/0.$&5&027&./758OP#7#Z:;./02&@20.I6I5$;.&.#42727U&J"$7&I2/6>&.77&
>20L2727&$7P#.U&"@@>M#;$.>>.&6:K&OP#M/0#.&"@@#2@./027&.L&42I#M/$./02&6:K&OP#7Z:;./02&/6#>2#&
;#5/I&502/75727W
^"22#726#5/&@#6412>.75$2#.#&6:K&5O#YI.$M772#&6:;$Y&$JM1L.&"@@021/5/I2/&.L&>M//5$;6#&5&>M/&6:K&

;L5//6#W &9"712# &>2/.# &.77 &$JM1L.& 50h/&6>&277 &/.7"#15I7 &;P/&M# &2/ &2$%&'()*& $Y0./&$6>&5/72&4.#.&

F



OP#2$;#5L2# &34%&>./&$;.&L.#.&$6>&>./&2112#&;L5//.U&"7./&ML2/&'((&>./&$;.&L.#.&>./&2112#&;L5//.&
d(>4JP#/$$6/ & DGGEgW &X27 & 5//24M# & .77 & 4Y02 & ;P/ & 6:K & I2/"$ & $2$ & $6> & 15;. & $6:5.17 & ;6/$7#"2#.02&
;.72I6#52#&"#&277&V"22#726#275$;7&@2#$@2;75LW&</&:2/7#.1&021&5&;6/$7#"2#./027&.L&;P/&6:K&I2/"$&M#&
6:;$Y&.77&>M/&6:K&;L5//6#&OP#LM/7.$&42IM#.&6:K&K.&$2="211.&#21.756/2#&2/4.#7&>20&027&n>67$.77.n&
;P/27W & X2//. & OP#LM/7.02 & K272#6$2=".15727 & ;.11.$ & OP# &3"("%$2$%&'()*)("(1 .-272#6/6#>.75L57272/&
5//24M# & 6:;$Y & .77 & ML2/ & K272#6$2=".15727 & $7Z#$ & .L & /6#>2# & $6>&@#5L512I52#.# & L5$$. &K272#6$2="211.&
42722/02/ & 6:K & $75I>.75$2#.# & ./0#.W. </ & L5;75I & @6M/I & 5/6> & V"22#726#5/ & M# & J"$7 & .77 & $;51J. & @Y&
K272#6$2="211.&42722/02/&6:K&/6#>.75L&K272#6$2=".15727% &.11.&K272#6$2="211.&42722/02/&O.112# &5/72&
5/6>&#.>2/&OP#&L.0&$6>&M#&$6:5.17&.::2@72#.7W&<=2>@21L5$&;./&2/&@61Z.>6#P$&K272#6$2="211&@2#$6/&
427#.;7.$&$6>&;#.O75I7&.LL5;./02&O#Y/&K276/6#>.75L57272/$&502.1&6>&>6/6I.>&7LY$.>K27U&7#67$&.77&
K2/&K.#&2/&615;;P/.0&$2="211&@#.;75;W
3P#2/$06772#&dDGCGg&>2/.#&.77&02/&V"22#.&$Z/2/&@Y&502/75727&$6>&O1Z7./02&6:K&$6:5.17&;6/$7#"2#.0&

;#ML2# & .77 & /6#>;#575$;. & @20.I6I2# & ./LM/02# & $5I & .L & 0"441. & $7#.72I52#% & OP# & .77 & ;"//. & OP#M/0#.&
/6#>2#/. &>Y$72 &>./ &I2/2#.15$2#. &6:K & 7Z015IIP#. & $6:5.1. & ;.72I6#52#U & $.>7505I7 & $6>&>./ &>Y$72&
02;6/$7#"2#.&02>&6:K&"/02#>5/2#.&02#.$&427Z021$2W&3JM1L.&$Z/15IIP#./027&.L&;.72I6#52#/.&#5$;2#.#&
.11750&.77&OP#$7M#;.&02>U&$.>7505I7&$6>&$Z/15IIP#./027&6O7.&M#&/P0LM/05I7&OP#&.77&OP#M/0#.&02>W&X2/&
/6#>;#575$;. & @20.I6I2/ & >Y$72 & .117$Y & 4Y02 & $Z/15IIP#. & 02> & $6> & L./15I7L5$ & 6$Z/15IIP#$ & 6:K&
$Z/15IIP#.&6:K&@#6412>.75$2#.&/6#>2/W&X2//.&0215;.7.&4.1./$IY/I&IP#&6:;$Y&.77&2/&L5;75I&021&.L&027&
/6#>;#575$;.&.#42727&M#&J"$7&.77&$7M/05I7&#2O12;72#.&PL2#&$5/&2I2/&L2#;$.>K27W

L#F*+-;<+F?&'F#0
)#&277&@6$7$7#";7"#2117&@2#$@2;75L&$2$&>.;7&6:K&;"/$;.@&$6>&7M77&$.>>./LML0.&O2/6>2/&$6>&M#&
;/"7/.&7511&$6:5.1.&@#.;75;2#&d9#6>$27K&DGCGgW&`YI6/&64J2;75L&$.//5/I&6:K&L2#;15IK27&2=5$72#.#&5/72&5&
$5I & $JM1LU & "7./ & 02/ & $;.@.$ & I2/6> & 05$;"#$2# & 5/6> & 02/ & #Y0./02 &>.;76#0/5/I2/W & <O72#$6> & .11.&
42#M7721$2#&6>&L2#;15IK272/&M#&#21.72#.02&7511&>.;7&K.#&02&6:;$Y&615;.&@61575$;.&5>@15;.756/2#&6:K&
;6>>2#&IZ//.&6:K&>5$$IZ//.&615;.&I#"@@2#&5&$.>KM1127W&QP1J.;715I2/&M#&027&"#&277&@6$7$7#";7"#2117&
@2#$@2;75L&5/72&K2112#&>PJ15I7&.77&IP#.&2/&O"11$7M/05I&42$;#5L/5/I&.L&277&I5L27&O2/6>2/U&"7./&.11.&
42#M7721$2# & M# & $"4J2;75L. & 6:K & @.#75211.W & X277. & 5//24M# & .77 & /YI#. & .$@2;72# & .11750 & "721M>/.$ & 6:K&
6$Z/15IIP#$&d!">.$K5#6&DGGDgW
B#67$ & .77 & 02/ & @6$7$7#";7"#.15$75$;. & $Z/2/ & @Y &>.;7 & 6:K & ;"/$;.@ & M# & LM1 & 27.412#.0 & 5/6> & 02/&

.;.02>5$;.& O6#$;/5/I2/&M# &02/&/6#>;#575$;. &@20.I6I5;2/&I./$;.&2/$.>&6>&.77 &./LM/0.&02/& 5&
@20.I6I5$;7 &.#4272&"7./OP# &"/5L2#$5727$LM#102/W &QP#&027 &@#.;75$;.&@20.I6I5$;.&.#42727 &OY# &027 &2/&
>M/I0 & ;6/$2;L2/$2#U & 0M# & 02/ & ;./$;2 &>2$7 & "@@2/4.#. & M# & J"$7 & 02/ & ;#575$;. & 415:;2/ & @Y & $JM1L.&
"/02#L5$/5/I$>.72#5.127&6:K&L51;.&42#M7721$2#&$6>&027&$Z/15IIP#&6:K&6$Z/15IIP#&d!">.$K5#6&DGGDgW&
</&:2/7#.1&021&.L&"/02#L5$/5/I2/&415#&.77&1ZO7.&O#.>&.77&$JM1L.&@#60";756/2/&6:K&OP#>201./027&.L&
;"/$;.@&M#&/6#>.75LU&L51;27&ML2/&5//24M#&277&5O#YI.$M77./02&.L&$Z/2/&@Y&1M#.#2/&$6>&;"/$;.@$4M#.#2&
6:K&212L2#/.&$6>&>677.I.#2&d3P#2/$06772#U&5&9#6>$27K&DGCGgWU
</&.//./&L5;75I&;6/$2;L2/$&M#&6:;$Y&5/$5;72/&6>&.77&>.;72/&5/72&2/4.#7&O5//$&o0M#&"72o&5&$.>KM1127&

"7./&K21.&7502/&M#&/M#L.#./02&ML2/&5&$;61./&6:K&5/72&>5/$7&5//2&5&;1.$$#">>27W&a20&9#6>$27K$&
dDGCG%&*+g&6#0&n$;.@.$&p>.;72/q&.;75L7&$6>&021&.L&;"/$;.@./027&6:K&5&K"#&L5&761;.#&6$$&$JM1L.U&./0#.&
6:K&L2#;15IK272/&L5&12L2#&5nW&QP#&.77&.#427.&/6#>;#575$;7&415#&027&0M#OP#&/P0LM/05I7&OP#&@20.I6I2/&.77&
$JM1L#2O12=5L7&OP#$7Y&K"#&2/$&2I2/&502/75727U&4.;I#"/0&6:K&2#O.#2/K27&@YL2#;.#&K"#&>./&761;.#&$5I&
$JM1L&6:K&6>LM#102/U&.77&$2&$5I&$JM1L&$6>&>20$;.@.#2&.L&/6#>2#&6:K&.77&L.#.&>20L272/&6>&$5/&2I2/&
>.;7@6$5756/&I2/72>67&212L2#/.&dT450W&DGCGgW

+



Tidigare forskning
`6#>;#575$;&@20.I6I5;&M#&2/&#21.75L7&/Z&@20.I6I5;&$6>&M#&5&$7M/05I&"7L2:;15/I&4Y02&726#275$;&6:K&
@#.;75$;7W&X27&O5//$&2/&021&V"22#726#275$;&6:K&5/72#$2;756/211&O6#$;/5/I&6>&K"#&/6#>2#&$;.@.$&6:K&
"@@#M77KY11$&5&02/&$L2/$;.&$;61./&d$2&2=2>@21L5$&(>4JP#/$$6/&DGGEU&9#6>$27K&DGG_U&a.#75/$$6/&e&
?25>2#$&DGGFgU&>2/&M/&$Y&1M/I2&O5//$&027&;/.@@7&/YI6/&O6#$;/5/I&6>&L.0&2/&/6#>;#575$;&@20.I6I5;&
OY#&OP#&;6/$2;L2/$2#&5&2/&$L2/$;&;6/72=7&d9#6>$27K&DGCGgW&X2/&$L2/$;.&15772#.7"#&6:K&O6#$;/5/I&
$6> & O5//$ & 6> & /6#>;#575$; & @20.I6I5; & 42$7Y# & 7511 & $76#. & 021.# & .L & >2760>.72#5.1U & 7511 & 2=2>@21&
56+$27('27.+6%.+%-27"2.d<02>6&e&?5/0Y&DGGEgU&8%9(:.;."((.&"($<&'("%)'0.$&.2$%&"%.).'00&-23"( .
$=3.3"("%$2$%&"%.).7922"%3"(.d`6#042#I&e&?5/0Y&DGG]g&6:K&>.2$%&"27.,+'.d9#.02&DGGFgW& &X2$$.&
>27604P:;2#&K.#&L.#57&LM105I7&427Z021$2O"11.&OP#&$@#50/5/I2/&.L&/6#>;#575$;.&>27602#&6:K&50h2#&5&
3L2#5I2U&5&$Z//2#K27 &8%9(:W&(11.&7#2&K.#&I277$&"7&6:K&@#60":2#.7$&.L&502211.&6#I./5$.756/2#U&L51;27&
6:;$Y&K.#&L.#57&02/&K"L"0$.;15I.&.#2/./&OP#&"7L2:;15/I2/&.L&2/&/6#>;#575$;&@20.I6I5;&5&3L2#5I2&
d9#6>$27K&DGCGgW
)74510/5/I$L27.#2/ & !2L5/ & !W & !">.$K5#6 & K.# & K.O7 & $76# & 427Z021$2 & OP# & O#.>LM=72/ & .L & 02/&

/6#>;#575$;.&@20.I6I5;2/&5&3L2#5I2W&-./&./LM/02#&06:;&5/72&$JM1L&42I#2@@27&/6#>;#575$;&@20.I6I5;&
"7./ & $;#5L2# & 6> &'2();$!!%"77)*" . !"<'+$+9? .0M# & K./ & ML2/ & 5/;1"02#.# & ./0#.06;"$2#.02&
OP#M/0#5/I$7#.72I52#W&-./&OP#2$@#Y;.#&06:;&$JM1L&>27602#&$6>&"7IY#&O#Y/&277&/6#>;#575$;7&@2#$@2;75L&
d$2&2=2>@21L5$&!">.$K5#6&DGGDU&DGG+gW&T&46;2/&@%$4/0)2+."<4='()$2.dDGGDg&K.#&K./&I#./$;.7&K"#&
"74510/5/I$5/$757"756/2#&5&O#.>OP#.117&2/&.>2#5;./$;&;6/72=7&K.#&.#427.7&OP#&.77&>67L2#;.&OP#7#Z:;W&
96;2/ & 4ZII2# & 4Y02 & @Y & 5/72#LJ"$7"052# & .L & V"22#.;75L5$72# & $6> & @Y & 615;. & $M77 & .#427.# &>20 & ./758
OP#7#Z:;./02&"74510/5/IU&I2/6>IY/I&.L&7505I.#2&O6#$;/5/I&6:K&!">.$K5#6$&2I/.&2#O.#2/K272#W&-./&
;.72I6#5$2#.#&02&./758OP#7#Z:;./02&"74510/5/I$$7#.72I52#/.&"75O#Y/&OZ#.&./$.7$2#%&"74510/5/I&OP#&02/&
(/0#.U&"74510/5/I&6>&02/&(/0#.U&"74510/5/I&$6>&M#&;#575$;&7511&@#5L512I52#5/I&6:K&./0#.IP#./02&6:K&
"74510/5/I&$6>&OP#M/0#.#&$7"02/72#&6:K&$.>KM1127W&3;511/.02/&>211./&02$$.&./$.7$2#&K./01.#&LM105I7&
>Z:;27&6>&L51;2/&OP#$7Y21$2&.L&>.;7U&502/75727&6:K&;"/$;.@&02&"7IY#&5O#Y/%&02&OP#$7.&7LY&L.#;2/&
$Z/15IIP#&2112#&;#575$2#.#&/6#>2#/.&5&$5IU&>20./&02&7LY&$2/.#2&4ZII2#&@Y&277&/6#>;#575$;7&@2#$@2;75LW&
X2//. & $7"052 & 1ZO72# & J"$7 & O#.>&K"# & ./0#.O6;"$2#.02 & OP#M/0#5/I$$7#.72I52# & #5$;2#.# & .77 & 7#67$ & I60.&
5/72/756/2# & OP#$7M#;. & OP#7#Z:;./02 & $7#";7"#2#U &6:K &@2;.# & 5$7M1127 &@Y &>PJ15IK272# & .77 & OP#M/0#. & J"$7&
I2/6>&.77&"7>./.&6:K&5O#YI.$M77.&/6#>2#/.&5&$5IW
</&.//./&46;&$6>&K.#&L.#57&LM105I7&427Z021$2O"11&OP#&02/&/6#>;#575$;.&@20.I6I5;2/&5&3L2#5I2U&

6:K&5/72&>5/$7&OP#&02/&KM# &"@@$.7$2/U &M# &[.//2&9#6>$27K&6:K&Q#50.&X.#J$ &./7616I5 &5$%&A%)()7A.
!"<'+$+)A.dDGCGgW&T&./7616I5/&$;#5L2#&O6#$;.#2&6:K&@#.;75;2#&L2#;$.>>.&5/6>&2/&>M/I0&6>#Y02/&
$6> & 4Y02 & I2/6> & 277 & I2>2/$.>7 & /M7L2#; & 6:K & 2/$;510. & @#6J2;7 & K.# & 450#.I57 & 7511 & "7L2:;1. & 02/&
/6#>;#575$;. &@20.I6I5;2/W &96;2/$ & OP#O.77.#2 &02O5/52#.# &02/ &/6#>;#575$;. &@20.I6I5;2/&6:K&02$$&
726#275$;.&4.;I#"/0&$.>7&"/02#$P;2#&L.0&027&/6#>;#575$;.&@2#$@2;75L27&;./&5//24M#.&6:K&K"#&027&
;./&./LM/0.$W&</&L2#;$.>K27&$6>&5/72&O5//$&#2@#2$2/72#.0&5 &5$%&A%)()7A.!"<'+$+)A& M#&OP#$;61./W&
A.0 &/6#>;#575$;. &@2#$@2;75L &;./ & 5//24M#. & 5 & OP#$;61./ &"/02#$P;$ &0M#2>67 & 5 & ./7616I5/ &B2 . %$7'.
!"<'+$+)A.dDGCCgW
DGG+ & $1M@@72 &3;61L2#;27 & #.@@6#72/ &C)7A%)&)2"%'<? . (%'A'77"%'<? . A%-2A(DE . /'%27? . "0"*"%7 . $=3 .

7(4<"%'2<"7.4!!#'((2)2+'%.$&.<)7A%)&)2"%)2+.$=3.(%'A'77"%)"%.0M#&027&;6/$7.72#.$&.77&I#"/02/&7511&02&
;#M/;/5/I.#&$6>&OP#2;6>>2#&5&$L2/$;.&$;61>51JP2#&M#&/6#>2#/.&$6>&O5//$&5&L2#;$.>K272#/.W&X2&
;6/$7.72#.#&L50.#2&.77&OP#&.77&OP#M/0#.&02&6JM>15;.&>.;7OP#KY11./02/&M#&027&/P0LM/05I7&.77&5O#YI.$M77.&
6:K & $Z/15IIP#. & L51;. & /6#>2# & $6> & O5//$ & 5 & L2#;$.>K272/U & 6:K & #2;6>>2/02#.# & .77 & ;"/$;.@ & 6>&
/6#>;#575$;.&@2#$@2;75L&$;.&L.#.&2/&6415I.76#5$;&021&.L&02/&$L2/$;.&1M#.#"74510/5/I2/W

CG



Metod och material
b20.I6I5$; & O6#$;/5/I & $6> & 5/72 & $7P# & OP#7#Z:;./02 & $7#";7"#2# & #5$;2#.# & .77 & 5$7M1127 & OP#$7M#;. & 02>&
d!">.$K5#6&DGG+%&CG&8&C*gW&!">.$K5#6&>2/.#&.77&O6#$;./02&1M#.#2&0M#OP#&42KPL2#&1M#.&$5I&.77&$.>1.&
5/U & ./.1Z$2#.U & @#2$2/72#. & 6:K & 05$;"72#. &>.72#5.1 & @Y & $M77 & $6> & .;75L7 &>67.#427.# & 6JM>15;K27 & 6:K&
$.>7505I7&4J"02#&5/&1M$.#2/&7511&.77&;#575$;7&I#./$;.&O6#$;/5/I2/$&#2$"17.7W&

(/7586@@#2$$5L2&>27K60$&06&/67&.5>&76&;/6R&RK.7&5$&#2.11Z&7K2#2&5/&7K2&:1.$$#66>&
./0 & 7K2/ & 76 & :6>>"/5:.72 & ./0r6# & .@@1Z & 7K5$ & ;/6R120I2 & .$ & @#6L2/ &@#.:75:2$ & O6#&
72.:K5/IW&?.7K2#U&7K2Z&.5>&76&2=@16#2&K6R&05OO2#2/7&5>@15:.756/$&./0&"$2$&.#2&>.02&
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