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Losungen / Statistik 2/07

Rermove["d obal ™ %" ]

<< Statistics DescriptiveStatistics’

Def.
pix_, y_1:=1/36; p[x_]1:=1/6;
Sump[x, y1, {x, 1, 6}, {y, 1, 6}]
1
FSIX_, y_1:=x+Yy; TP[X_, Yy_1:=X=Yy;

efg_, x_]:=Sum[gxp[x], {x, 1, 6}];

var[g_, x_]:=e[(g-e[g, x])"2, x]; var[g_, x_, y_l:=e[(g-€e[g, X, Y])"2, X, YI;
COV[X_, Y_1l:=e[X=*Yy, X, Y] -€e[X, X]*e[y, Y]
corr[X_, y_l:=cov[X, y]/Sart [var [x, x]varl[y, Y]]

tabl = Flatten[Tabl e[f S[x, y], {x, 1, 6}, {y, 1, 6}11]

{2, 3,4,5/ 6,7, 3,45, 6,7 8 4,5,6, 7,8,
9, 5 6,7 8 9, 10, 6, 7, 8, 9, 10, 11, 7, 8, 9, 10, 11, 12}

nTabl = Lengt h[tabl]

36

Mittelwerte/ Moyennes
{uX=e[x, X1, uY=el[y, y1}
7 7
{7 5}
uXSY = e[fS[X, Y1, X, Y]

7
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Mean[Fl atten[Tabl e[f S[x, y1, {X, 1, 6}, {y, 1, 6}111]

7

uXPY =e[fP[x, y1, X, Y]

49
2

Mean[Fl atten[Tabl e[f P[x, y1, {X, 1, 6}, {y, 1, 6}11]

49
4

Varianzen / Variances

varX=e[ (X - uX) "2, X]

35

12

varY=e[(y -uY)"2, y]

35

12

var [x, X]

35

12

var XSY = e[ (f S[x, y] - uXSY)"2, X, y]

35
6

var [f S[x, y1, X, Y]

35
6

var XSYDeskr = Vari ance[Fl atten[Tabl e[f S[x, y], {X, 1, 6}, {y, 1, 6}111

6

var XSYDeskr * (nTabl - 1) == var XSYxnTabl

True

var XPY =e[(fP[Xx, y] - uXPY)"2, X, VY]

11515
144

var [f P[Xx, Y1, X, Y]

11515
144

var XPYDeskr = Vari ance[Fl atten[Tabl e[f P[x, y], {x, 1, 6}, {y, 1, 6}111]

329
2
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var XPYDeskr % (nTabl - 1) == var XPY*nTabl

True

Kovarianz x,y / Covarianc x, y

COVXSY = coVv [X, Y]
0

var XSY == 2 covXSY +var X+varyY

True

e[ (x -uX) (y-uY), X, Yy]
0

Korrelation / Corréation

corr [X, X]

1

Renmove["d obal ™ "]

<< Statistics DescriptiveStatistics’

Def.
pix_, y_1:=1/36; p[x_]1:=1/6;
Sumip[x, y1, {x, 1, 6}, {y, 1, 6}]
1
Z1[X_, Y_1:=X+Y, Z2[X_, Y_1:=X=*Yy;

efg_, x_]:=Sum[gxp[x], {x, 1, 6}];

var[g_, x_]:=e[(g-e[g, x])"2, x]; var[g_, x_, y_l:=e[(g-€e[g, X, Y])"2, X, YI;
covZlZ2:=e[z1[X, Y] *Z22[X, Y], X, Y] -e[z1[X, Y], X, yl1=*e[z2[X, Y], X, VY]
corr :=covZ1Z2/Sqrt [var [z1[X, Y], X, Y] =* var [z2[X, Y], X, Y]]

tabl =Flatten[Tabl e[z1[x, y], {X, 1, 6}, {y, 1, 6}11]

{2, 3,4,5/6,7, 3,45, 6,7 8 4,5,6, 7,8,
9, 5 6,7 8 9, 10, 6, 7, 8, 9, 10, 11, 7, 8, 9, 10, 11, 12}
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tab2 =Flatten[Tabl e[z2[x, y], {X, 1, 6}, {y, 1, 6}11]

{1, 2, 3, 4, 5, 6, 2, 4, 6, 8 10, 12, 3, 6, 9, 12, 15, 18,
4, 8, 12, 16, 20, 24, 5, 10, 15, 20, 25, 30, 6, 12, 18, 24, 30, 36}

nTabl = Lengt h[tabl]

36

Mittelwerte/ Moyennes

{uZl =e[z1[x, y]1, X, y1, uZ2 =e[z2[X, Y], X, Y1}

7, 2

uXSY =e[z1[x, Y], X, Y]

7

uXPY =e[z2[X, Y], X, Y]

49
4

N[%

12. 25

Varianzen / Variances

varZl =e[(z1[x, y] -uZl)"2, X, Y]

35
6

N[%

5. 83333

var [z1[X, Y1, X, Y]

35
6

N[%]
5. 83333

varZ2 =e[(z2[X, y] -uZ2)"2, X, Y]

11515
144

N[%

79. 9653

var [z2[X, Y1, X, Y]

11515
144
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N[%

79. 9653

Kovarianz x,y / Covarianc x, y

covZ1z2

245
12

N[
20. 4167
var [z1[X, Y] +2z2[X, Y], X, Y] =2covZ1Z2 +var [z1[X, Y], X, Y] +var [z2[X, Y], X, VY]

True

Korrelation / Corréation
corr

42

47

N[%

0.945313

Rermove["d obal ™ " ]

<< Statistics DescriptiveStatistics’

Def.
k = 3;

PX[1]:=1/2; pX[2] =1/3; pX[3] =1/6;
SumipX[x1, {x, 1, k}]

1
pY[1]:=1/3; pY[2] =1/4; pY[3] =5/12;
SumipY[x1, {x, 1, k}]

1
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PXY[Xx_, y_1:=1/12;
pXY[1, 11:=1/4; pXY[2, 3]:=2/12;
Sum[pXY[x, y1, {X, 1, K}, {y, 1, k}]

1

tabl = Tabl e[pXY[x, y], {X, 1, k}, {y, 1, k}]1 //Flatten
10111 1 1 1 1 1,

{Z’ 12’ 12° 12" 12" 6’ 12’ 12" 12

FSIX_, y_1:=x+Yy; TP[X_, y_]:=X=xYV;

e[g_, X_, y_1:=SumlgpXY[x, y1, {x, 1, k}, {y, 1, K}1;
exX[g_, x_1:=Sum[g*pX[x], {x, 1, k}1I;
eY[g_, y_1:=SumlgpY[yl, {y, 1, K}I;

var X[g_, X_]1:=eX[(g-eX[g, X])"2, X];
varY[g_, y_l:=eY[(g-eY[g, y])"2, yl; var[g_, Xx_, y_l:=e[(g-€[g, X, Y])"2, X, yI;

COVI[X_, y_l:=e[x=*Yy, X, Y] -eX[X, X] *eY[y, Y]
corr[x_, y_l:=cov[x, yl1/Sqrt [var X[X, x]* varY[y, y11]

tab2 =Flatten[Tabl e[f S[X, y1, {X, 1, k}, {y, 1, k}11]

{2, 3, 4,3, 4,5 4,5, 6}

nTab2 = Lengt h[t ab2]

9

Mittelwerte / Moyennes

{uX:eX[X, X]1 uY=eY[yv Y]}
5 25

{3 1)

#XSY=e[fS[X, Y], X, y]

15
4

uXPY =e[fP[x, y1, X, Y]

u
3

Varianzen / Variances

VX =eX[ (X -uX)"2, X]
5

9

VY =eY[(y -uY) 2, y]

107
144
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VXSY = e[ (f S[x, y] -uXSY)"2, x, y]
27

16

var [fS[x, y1, X, Yyl

27

16

VXPY =e[ (fP[x, y] -uXPY)"2, X, y]
109

18

var [fP[x, y1, X, Y]

109
18

Kovarianz x, y / Covarianc x, y

COVXSY = coVv [X, Y]

e
36

VXSY == 2 cCOVXSY + VX + VY

True

e[ (x -uX) (y-uY), X, y]

1
8

Korrelation / Corrélation

corr [x, Y]
_r
/535
N[%

0. 302636

Rermove["d obal ™ " ]

<< Statistics’ Linear Regressi on’

m={{l, 1}1 {_11 l}! {_11 _1}1 {11 _l}}v
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dPl ot = ListPlot [m PlotStyle- {PointSize[0.03]}, AspectRati o-» Automatic];

° 1f °
0.5

-1 -Ov.5 0.5 1
-0.5

° -1t °

Renove [func]

Fit[m {1, x}, X]

0. +0. X

fulx_1:=Fit[m {1, x}, x]
furx]

0. +0. X

Fit[m {1, x}, X]

0. +0. x

fu[x_]1=Fit[m {1, x}, X]
0. +0. x
furx]

0. +0. x
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fPlot =Plot [fu[x], {X, -1.5, 1.5}, AspectRati o - Automatic];

1F

-0.5¢

S1t

fPlot =Pl ot [Evaluate[fu[x]], {Xx, -1.5, 1.5}, AspectRati o - Autonmatic];

1,
0.5
-1.5 -1 -0.5 0.5 1 1.5
-0.5¢
-1t
Show[dPl ot, fPlot];
[ ) 1t o
0.5
-1.5 -1 -0.5 0.5 1 1.5
-0.5¢
o -1t ]

m// Matri xForm

1 1
-1 1
-1 -1
1 -1

trp=Transpose[m]; trp// Matri xForm

1 -1 -1 1
11 -1 -1



LM2Sa207.nb

10

xListe=trp[[1]]

{1, -1, -1, 1}

yListe=trp[[2]]

{1, 1, -1, -1}

<< Statistics MiultiDescriptiveStatistics’
Correl ation[xLi ste, yListe]

0

Covari ance[xLi ste, yListe]

0

Renmove["d obal ™ "]
<< Statistics’ Linear Regression’
m= {{-1, 0}, {0, 0}, {1, 0}, {2, O}};

dPl ot = ListPlot [m PlotStyle- {PointSize[0.03]}, AspectRati o-» Automatic];

1L
0.5

-'l -Ov.5 ¢ 0.5 ? l.v5 2'
-0.51
S1k

Renove[func]

Fit[m {1, x}, X]

0. +0. X

fulx_1:=Fit[m {1, x}, x]
furx]

0. +0. x

Fit[m {1, x}, X]

0. +0. x
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fu[x_]1=Fit[m {1, x}, X]

0. +0. x

furx]

0. +0. x

fPlot =Plot [fu[x], {X, -1.5, 1.5}, AspectRati o- Autonmatic];

1t

0.5¢

S1lt

fPlot =Pl ot [Eval uate[fu[x]], {Xx, -1.5, 1.5}, AspectRati o- Autonatic];

1,
0.5¢
-1.5 1 -0.5 0.5 1 1.5
-0.5
-1t
Show[dPl ot, fPlot];
1,
0.5¢
: @ : ® : ® : L 2
-1.5 1 -0.5 0.5 1 1.5 2
-0.5¢
1t

m// Matri xForm

-1
0
1
2

O Ooo
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12

trp=Transpose[m]; trp // Matri xForm

-1 0 1 2
0 0 0 O

xListe=trp[[1]]

{-1, 0, 1, 2}

yListe=trp[[2]]

{0, 0, 0, 0}

<< Statistics MultiDescriptiveStatistics’

Correl ati on[xLi ste, yListe]

Power::infy : Infinite expression % encountered. Mehr ...
o :indet : Indeterm nate expression 0 Conplexlnfinity encountered. Mehr ...

I ndet erm nat e

Covari ance[xLi ste, yListe]

0

Rermove["d obal ™ " ]
<< Statistics’Li near Regressi on’
m= {{-1, 1}, {0, 1}, {1, 1}, {2, 1}};

dPl ot =ListPlot[m PlotStyle- {PointSize[0.03]}, AspectRati o- Autonatic];

21
1.5¢

o l® o ®
0.5

-‘1 -O‘.5 O.v5 1 l.v5 2

Renove[func]

Fit[m {1, x}, X]

1. -1.35974x10716 x

fu[x_]:=Fit[m {1, x}, X]
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furx]

1. - 1.35974x10°%6 x

Fit[m {1, x}, X]

1. - 1.35974x10°16 x

fuix_1=Ft[m {1, x}, x]

1. -1.35974x10716 x
furx]
1. -1.35974x10716 x

fPlot =Plot [fu[x], {X, -1.5, 1.5}, AspectRati o- Automatic];
arnn b -

fPlot =Pl ot [Eval uate[fu[x]], {Xx, -1.5, 1.5}, AspectRati o- Autonatic];

Show[dPl ot, fPlot];

R

m// Matri xForm

-1
0
1
2

s

trp=Transpose[m]; trp // Matri xForm

(—1012
1 1 1 1

xListe=trp[[1]]

{-1, 0, 1, 2}

yListe=trp[[2]]

{1, 1, 1, 1}

<< Statistics MultiDescriptiveStatistics’

Correl ati on[xLi ste, yListe]

Power::infy : Infinite expression % encountered. Mehr ...
o :indet : Indeterm nate expression 0 Conplexlnfinity encountered. Mehr ...

I ndet erm nat e

Covari ance[xLi ste, yListe]

0
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Rermove["d obal ™ %" ]
<< Statistics Linear Regression’
m={{0, 1}, {1, 2}, {2, 2.5}, {3, 3}};

dPl ot = ListPlot [m PlotStyle- {PointSize[0.03]}, AspectRati o-» Automatic];

31 ®
2.5} o

2 ]
1.5}

¢ 0.5 1 1.5 2 2.5 3

Renove [f unc]

Fit[m {1, x}, x]
1.15+0.65x
fu[x_]:=Fit[m {1, x}, X]
furx]

1.15+0.65x

Fitim {1, x}, X]
1.15+0.65x

furx_1 =Fit[m {1, x}, Xx]
1.15+0.65x

furx]

1.15+0.65x
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fPlot =Plot [fu[x], {X, -0.5, 3.5}, AspectRati o- Automatic];

1 2 3

fPlot =Pl ot [Eval uate[fu[x]], {X, -0.5, 3.5}, AspectRati o- Autonatic];

1 2 3

Show[dPl ot, fPlot];

m// Matri xForm

o
[EnY

W N -
(6]

trp=Transpose[m]; trp // Matri xForm

01 2 3
1 2 2.5 3
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xListe=trp[[1]]

{0, 1, 2, 3}

yListe=trp[[2]]

(1, 2, 2.5, 3}

<< Statistics MiultiDescriptiveStatistics’
Correl ation[xLi ste, yListe]

0. 982708

Covari ance[xLi ste, yListe]

1.08333

Renmove["d obal ™ "]
<< Statistics Linear Regression’
m={{0, 1}, {1, 1}, {2, 1.3}, {3, 1}};

dPl ot = ListPlot [m PlotStyle- {PointSize[0.03]}];

1.3F o

1.05¢

bt 0.5 ? 1.5 2 2.5 g

Renove [f unc]

Fit[m {1, x}, X]
1.03 +0. 03 x
fu[x_J]:=Fit[m {1, x}, X]
furx]

1.03 +0.03x

Fit[m {1, x}, X]

1.03+0.03x
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fu[x_]1=Fit[m {1, x}, X]

1.03+0.03x

furx]

1.03+0.03x

fPlot =Plot [fu[x], {X, -0.5, 3.5}1;

1.08}
1.06+

1.04 ¢

fPlot =Pl ot [Eval uate[fu[x]], {Xx, -0.5, 3.5}1;

1.08¢
1.06 |

1.04 ¢

o

Show[dPl ot, fPlot];

1.3¢ [ J

1.25¢

1.2¢

®
~@
w@

m// Matri xForm

W NP
N
w
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18

trp=Transpose[m]; trp // Matri xForm

01 2 3
1 1 1.3 1

xListe=trp[[1]]

{0, 1, 2, 3}

yListe=trp[[2]]

{1, 1, 1.3, 1}

<< Statistics MultiDescriptiveStatistics’

Correl ati on[xLi ste, yListe]

0. 258199

Covari ance[xLi ste, yListe]

0. 05



