Gini-koefficienten Side 1/9 Steen Toft Jergensen

Gini-koefficient

Gini-koefficienten er et mél for uligheden, nar man f.eks. afsatter kumuleret indtegtsandel som
funktion af kumuleret befolkningsandel.

Gini-koefficienten €[0;1]. Gini-koefficienten er 0, ndr fordelingen er lige, og 1, nar fordelingen er helt
skaev.

NB: Lorentz-kurven skal vokse hurtigere og hurtigere!

http://en.wikipedia.org/wiki/Gini_coefficient

http://en.wikipedia.org/wiki/l.orenz curve
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V¥ 10 lige store inddelinger

=> restart

Data starter med verdien 0 og slutter med verdien 1.
Data indtastes 1 2 lister.

Listernes leengde er her 10+1 dvs. 11.
Nr.ler0O,ognr. 11 er1.

> x:= [0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9, 1]

i X:=10,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9, 1] 1.1)
> Y:=1[0,0.02,0.04, 0.09, 0.14, 0.20, 0.28, 0.43, 0.60, 0.80, 1]
Y:=10, 0.02, 0.04, 0.09, 0.14, 0.20, 0.28, 0.43, 0.60, 0.80, 1] 1.2)

> is (numelems(X) = numelems(Y) )

1 2\
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true (1.3)

> is (numelems(X) =10+ 1)
true (1.4)

[ Gini-koefficient (generel trapez-formel):

Gini-koefficienten er defineret som forholdet mellem "banan"-arealet og trekants-arealet:
Gini = areald — arealB _ 0.5 — arealB

arealA 0.5
hvor arealA er arealet af den faste retvinklede, ligebenede trekant med hjernerne (0,0), (1,0) og (1,1)

< Gini=1 — 2-arealB

arealA = 0.5 (trekantens areal).

hojdel + hojde?2

arealB finde som sum af trapez-arealer. Formlen for et trapez lyder: bredde-

2
11
LAY
czreczll?:i:zz()([—Xl._1)-2
N LAY
Herved bliver Gini=1 —2- Z(‘Xz_‘xz—l)f =
i=2
11
Gim'=1—z(xi—xl._,)-(YﬁYi_l)
=
|+
11
> Gini = 1-2;((')(;-')(1._1')-('Y,.'+'Y,._1'))
=
Gini :=0.380 (1.5)

[ Gini-koefficient (kort formel, nar der er 10 lige store inddelinger):

Nar der er 10 lige store inddelinger, vil X, — X, _,=0.1
11 11

dvs. Gini=1 —Z(XI.—XI._I)-(YZ.+YI._1) =1 —ZO.I-(YZ.-FYI._I)
i=2 i=2

Alle Y-verdier kommer med 2 gange. Undtagen Y, som er 0, og Y,

11> somer 1.

dvs.

1

11 11 11
Gini=1- 0.1 (Y,+Y _ ) =1—0.1- > (Y, +¥,_ ) =1 —0.1.[[ 2. Yl.] —0—1] =1-02
i=2 i=2 =2

11
Z Y, +0.1 <
i=2
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11
Gini=1.1—-02- Y,
i=2

11
> Gini==11—-02-,'7,
i=2

i Gini :=0.380 (1.6)
| Graf tegnes:
> with(plots) : with( plottools) :

j> punkter = pointplot( {seq( [Xl, Yl], i=1.11 ) }) :
:> linjer == CURVES( [seq( [Xp Yy ] k=1.11 ) | COLOR(RGB, 1,0,0) )

| > linje := line([0,0], [1,1]) :
> display( punkter, linje, linjer, gridlines)
1 -
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V¥ N lige store inddelinger

|:> restart
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Data starter med verdien 0 og slutter med verdien 1.
Data indtastes 1 2 lister.

Listernes leengde er N+1.

Nr. 1 er 0, ognr. N+1 er 1.

[> X = [0, 0.05, 0.10, 0.15, 0.20, 0.25, 0.30, 0.35, 0.40, 0.45, 0.50, 0.55, 0.60, 0.65, 0.70, 0.75,
0.80, 0.85,0.90, 0.95, 1]
X:=10,0.05,0.10, 0.15, 0.20, 0.25, 0.30, 0.35, 0.40, 0.45, 0.50, 0.55, 0.60, 0.65, 0.70, 0.75,  (2.1)

| 0.80,0.85,0.90,0.95, 1]
> Y:=10,0.01, 0.02, 0.03, 0.05, 0.07, 0.09, 0.12, 0.15, 0.19, 0.23, 0.27, 0.32, 0.37, 0.43, 0.49,

0.58,0.67,0.77,0.88, 1]
Y:=10,0.01, 0.02, 0.03, 0.05, 0.07, 0.09, 0.12, 0.15, 0.19, 0.23, 0.27, 0.32, 0.37, 0.43, 0.49,  (2.2)

| 0.58,0.67,0.77,0.88, 1]

> is (numelems(X) = numelems(Y) )
true 2.3)

> N = numelems(X) — 1
i N:=20 24
| Gini-koefficient (generel trapez-formel):
N+1
> Gini = 1- 22 (("Xi'_"Xi—l')'('Yi'—i_'Yi—l'))
=
Gini :=0.3760 2.5)

[ Gini-koefficient (kort formel, nar der er N lige store inddelinger):

Nér der er N lige store inddelinger, vilX, — X, _ | = !

N
N+1 N+1

. I
dvs. Gini =1 — ZZ(XI.—XI.I)-(YI.JrYI.I)l— ZzN'(YI-—{—YI-I)

Alle Y-vaerdier kommer med 2 gange. Undtagen Y, som er 0, og Y,

N 4+ 1> somer 1.

dvs.

N+11 | N +1 | N +1
Gini = —Z—-(Yﬁyl._]):l—ﬁ-_ (Yl‘+yf—1):1_N'[[,Zzz'yi]_o_l]:l

1 ) N +1
> Gini =1+~ — - 'Y,
" N N [

Gini := 0.3760000000 (2.6)

;Graf tegnes:
> with(plots) : with( plottools) :
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j> punkter = pointplot( {seq( [X., Yl], i=1.N+ 1) }) :

1

:> linjer := CURVES( [seq( [Xk, Yk], k=1.N+1 )], COLOR(RGB, 1, 0, 0)) :

| > linje == line([0,0], [1,1]) :
> display( punkter, linje, linjer, gridlines)
1 —
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0.6
0.4
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¥ N vilkérlige inddelinger

=> restart

Data starter med verdien 0 og slutter med verdien 1.
Data indtastes 1 2 lister.

Listernes lengde er N+1.

Nr. ler0,ognr. Ner 1.

> Xx:= [0, 0.05, 0.10, 0.30, 0.45, 0.52, 0.60, 0.65, 0.69, 0.80, 0.90, 0.95, 1]
i X:=10,0.05,0.10, 0.30, 0.45, 0.52, 0.60, 0.65, 0.69, 0.80, 0.90, 0.95, 1] 3.1

> Y:=[0,0.01,0.02, 0.10, 0.20, 0.26, 0.33, 0.38, 0.42, 0.60, 0.80, 0.90, 1]
Y:=10,0.01,0.02, 0.10, 0.20, 0.26, 0.33, 0.38, 0.42, 0.60, 0.80, 0.90, 1] 3.2)
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> is(numelems(X) = numelems(Y) )

| true
| Antal inddelinger:

> N = numelems(X) — 1
i N:=12
| Gini-koefficient (generel trapez-formel):

N+1
> Gini = 1- 22 (X=X _) (Y _))
i

i Gini :=0.3499
| Graf tegnes:

> with(plots) : with( plottools) :

j> punkter = poim‘plot( {seq( [Xl, Yl], i=1.N+ 1) }) :

| > linje := line([0,0], [1,1]) :
> display( punkter, linje, linjer, gridlines)
1 -
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(3.3)

(3.4)

(3.5)

> linjer = CURVES( [seq([X, Y], k=1.N+1)], COLOR(RGB, 1,0,0)) :
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Y Lorentz-kurven givet ved en funktion: /'( x) —X hvora > 1

| > restart
| > assume(a > 1); interface(showassumed =0) :

Givet potensfunktionen f(x) =x" hvor a > 1.
Funktionener 0ix=0,0g 1ix=1.0g f(x) < xihele intervallet0 <x < 1.

> fi=x-x" Y (x)'=f(x)

i flx) =x" 4.1)
> F(0)=/(0);f(1)'=/(1)

/(0)=0

f(1)=1 4.2)

_Gini-koefficient:

. . areald — arealB 0.5 —arealB
Gini = =

arealA 0.5

=1 —2-arealB

1 1

arealB findes ved integration som J f(x) dxdvs. Gini=1 —2- [ f(x) dx
0 70

1
> Gini =1 —2~Jf(x) dx

0
2
Gini:=1 — 4.
] ini 1 4.3)
> subs(a =2, Gini)
1
- 4.4
] 3 (44
> lim Gini
a—1
i 0 4.5)
> alilpooGini
i 1 (4.6)
. .. ) 2 a—1
Konklusion: Gini-koefficienten =1 — =
a—+1 a+1

niara—1 7" vil Gini— 0, og nir a— % vil Gini— 1.
) .1
For a =2 bliver Gini = ER

;Graf tegnes (vaelger a =2):
>a:=2

a:=2 4.7)
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> with(plots) : with( plottools) :

:> graf = plot( f(x),x=0..1, color =red, legend=f (x)) :
| > linje := line([0,0], [1,1]) :
> display(graf, linje, gridlines)
1 —
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;Kurveskare tegnes (hvor a leber fra 1.5 til 9.5 med spring pa 1):
| > grafer := plot({seq(f(x),a=15.95,1)},x=0.1):
> display(grafer, linje, gridlines)
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