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Losungen / Statistik 1/14

Rermove["d obal ™ %" ]

<< G aphi cs” Graphi cs®
<< Statistics DescriptiveStatistics’

th={{153, 1}, {154, 1}, {155, 2}, {156, 3}, {157, 3},
{158, 5}, {159, 6}, {160, 4}, {161, 5}, {162, 7}, {163, 5}, {164, 5},
{165, 6}, {166, 7}, {167, 5}, {168, 5}, {169, 6}, {170, 5}, {171, 6},
{172, 4%}, {173, 3}, {174, 23}, {175, 3}, {176, 1}, {177, 1}, {178, 1}}

{{153, 13}, {154, 13}, {155, 2}, {156, 3}, {157, 3}, {158, 5}, {159, 6}, {160, 4}, {161, 5},
{162, 73}, (163, 5}, {164, 5}, {165, 6}, {166, 7}, {167, 5}, {168, 5}, {169, 6}, {170, 5},
{171, 63}, {172, 43}, {173, 33}, {174, 23}, {175, 3}, {176, 1}, {177, 1}, {178, 1}}
s=Sum[tb[[n]]1[[2]1], {n, 1, Length[tb]}]

102

tbl=Table[{tb[[k]]1[[2]1]1, tb[[kII[[111}, {k, 1, Length[tb]}]

{{1, 153}, {1, 154}, {2, 155}, {3, 156}, {3, 157}, {5, 158}, {6, 159}, {4, 160}, {5, 161},
{7, 162}, {5, 163}, {5, 164}, {6, 165}, {7, 166}, {5, 167}, {5, 168}, {6, 169}, {5, 170},
{6, 171}, {4, 1723}, {3, 173}, {2, 174}, {3, 175}, {1, 176}, {1, 177}, {1, 178}}

Bar Chart [t bl];
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tb2 =Table[{tb[[k]][[211/s //N, tb[[k]I1[[111}, {k, 1, Length[tb]}]

({0. 00980392, 153},
(0. 0294118, 156},
(0. 0392157, 160},
(0. 0490196, 1641},
(0. 0490196, 168},
(0. 0392157, 172},
(0. 00980392, 176},

Bar Chart [t b2];
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Renove [p]

pIn_1:=0;
pIn_1:=tb2[[n]1]1[[1]] /; IntegerQ[n] & 0<n< 178 - 152

(0. 00980392, 154},
(0. 0294118
(0. 0490196,
(0. 0588235
(0. 0588235
(0. 0294118

157}, {0.0490196, 158}, {0. 0588235,
161}, {0.0686275, 162}, {0.0490196,
165}, {0.0686275, 166}, {0. 0490196,
169}, {0.0490196, 170}, {0.0588235,
173}, {0.0196078, 174}, {0.0294118,

(0. 00980392, 177},

{p[0], p[0.5], p[1], p[2], p[3.1]1}
{0, 0, 0.00980392, 0.00980392, 0}

{0. 0196078, 155},

(0. 00980392, 178}

pl ot Tab = Tabl e[{t b2[[n]1]1[[2]1], p[n]}, {n, 1, Length[tb2]}]

(155, 0.0196078},

(158, 0. 04901961,
(161, 0.0490196}, {162, 0.0686275},
(165, 0.0588235}, {166, 0.0686275},

(177, 0.00980392},

({153, 0.00980392}, {154, 0.00980392},
{156, 0.0294118}, {157, 0.0294118},
{159, 0.0588235}, {160, 0.0392157},
{163, 0.0490196}, {164, 0.0490196},
{167, 0.0490196}, {168, 0.0490196},
{171, 0.0588235}, {172, 0.0392157},
{175, 0.0294118}, {176, 0. 00980392},

Li st Pl ot [pl ot Tab];
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Rernove [F]

(178, 0}}

1597,
1637,
1677,
1713,
1753},

(169, 0.0588235}, {170, 0.0490196},
(173, 0.0294118}, {174, 0.0196078},
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F[x_1:=0;
F[x_]:=Sum[p[n-152], {n, 153, Fl oor [x]}] /; Fl oor [x] > 152

{F[-11, F[1], F[152], F[153], F[154], F[200]}

{0, 0, 0, 0.00980392, 0.0196078, 0.990196}

Pl ot [F[x], {Xx, 150, 180}1;
1,

0.8+

155 160 165 170 175 180

Rermove[u, v, w]
tab21 =Table[u+v+w, {u, 1, 6}, {v, 1, 6}, {w, 1, 6}] // Flatten

{3, 4, 5,6, 7,8 45,6,7, 8 9,5 6,7 8 9, 10, 6, 7, 8 9, 10, 11, 7, 8, 9, 10, 11,
12, 8, 9, 10, 11, 12, 13, 4, 5, 6, 7, 8, 9, 5, 6, 7, 8, 9, 10, 6, 7, 8, 9, 10, 11, 7, 8,
9, 10, 11, 12, 8, 9, 10, 11, 12, 13, 9, 10, 11, 12, 13, 14, 5, 6, 7, 8, 9, 10, 6, 7, 8,
9, 10, 11, 7, 8, 9, 10, 11, 12, 8, 9, 10, 11, 12, 13, 9, 10, 11, 12, 13, 14, 10, 11,

12, 13, 14, 15, 6, 7, 8, 9, 10, 11, 7, 8, 9, 10, 11, 12, 8, 9, 10, 11, 12, 13, 9, 10,

11, 12, 13, 14, 10, 11, 12, 13, 14, 15, 11, 12, 13, 14, 15, 16, 7, 8, 9, 10, 11, 12, 8,
9, 10, 11, 12, 13, 9, 10, 11, 12, 13, 14, 10, 11, 12, 13, 14, 15, 11, 12, 13, 14, 15,
16, 12, 13, 14, 15, 16, 17, 8, 9, 10, 11, 12, 13, 9, 10, 11, 12, 13, 14, 10, 11, 12,

13, 14, 15, 11, 12, 13, 14, 15, 16, 12, 13, 14, 15, 16, 17, 13, 14, 15, 16, 17, 18}

<< Statistics DataMani pul ation’

freq = Frequenci es[tab21]

{{1, 33}, {3, 4}, {6, 5}, {10, 6}, {15, 7}, {21, 8}, {25, 9}, {27, 10},
{27, 113}, {25, 12}, {21, 13}, {15, 14}, {10, 15}, {6, 16}, {3, 17}, {1, 18}}

s =Sum[freq[[n]]1[[1]], {n, 1, Length[freq]}]

216
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Bar Chart [freq];
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3 45 6 7 8 9 101112 13 14 1516 17 18
freq2 =Table[{freq[[k]1[[11]1/s//N, freq[[k]1[[2]11}, {(k, 1, Length[freq]}]

({0.00462963, 3}, {0.0138889, 4}, {0.0277778, 5}, (0.0462963, 6},

(0. 0694444, 7}, {0.0972222, 8}, {0.115741, 9}, {0.125, 10},

(0.125, 11}, {0.115741, 123}, {0.0972222, 13}, {0.0694444, 14},

(0. 0462963, 15}, (0.0277778, 16}, {0.0138889, 17}, (0.00462963, 18} )

Bar Chart [freq2];
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Renove[p, F]

pIn_1:=0;

pin_1:=freq2[[n]]1[[1]1] /; IntegerQ[n] & 0<n< 18-2
{p[0], p[0.5], pIl], pI2], pI3.1]}

{0, 0, 0.00462963, 0.0138889, 0}

pl ot Tab = Tabl e[{freq2[[n]1]1[[2]], p[n]}, {n, 1, Length[freq2]}]

({3, 0.00462963}, {4, 0.0138889}, {5, 0.0277778}, (6, 0.0462963},
(7, 0.0694444), ({8, 0.0972222}, {9, 0.115741}, {10, 0.125},

(11, 0.125}, {12, 0.115741}, {13, 0.0972222}, {14, 0.0694444),
(15, 0. 0462963}, {16, 0.0277778}, {17, 0.0138889}, {18, 0}}



LM2Sal4.nb

Li st Pl ot [pl ot Tab];
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F[X_] :=O;
F[x_]:=Sum[p[n-2], {n, 3, Floor [x]}] /; Floor [x] >2

{F[-11, F[1], F[2], F[3], F[4], F[200]}

{0, 0, 0, 0.00462963, 0.0185185, 0.99537}

Pl ot [F[x], {x, 0, 20}];
]_,

0.8¢
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Rermove["d obal ™ " ]

A=6;
Plk_1:=2x"k/KktEN(-2) // N
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a
Tabl e[ {k, P[k]}, {k, O, 20}] // Tabl eForm
0 0. 00247875
1 0.0148725
2 0. 0446175
3 0. 0892351
4 0. 133853
5 0. 160623
6 0. 160623
7 0. 137677
8 0. 103258
9 0. 0688385
10 0. 0413031
11 0. 022529
12 0.0112645
13 0. 00519899
14 0. 00222814
15 0. 000891256
16 0. 000334221
17 0. 00011796
18 0. 0000393201
19 0. 0000124169
20 3.72506x10°°
a
EW= 2
6
St Abw = Sgrt [A] // N
2. 44949
4,
Rermove["d obal ™ %" ]
n=30;, p=0.2; g=1-p;
kk = 10;
P[k_]1:=Binomal [n-1, k-1] p~(k-1)g~r(n-k)p // N,
a

PLkk]l /p

0. 0591182
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Prkk]

0.0118236

50.
St Abw = Sqrt [kk (1-p) /p™2] // N

14. 1421

Rermove["d obal ™ %" ]
a=0; b=1;, h=1/(b-a);

f[x_1:=07/; x<a
fix_1:=h /; (xza & x < b);
fIx_1:=0 /; x>b;

Pl ot [f [x], {X, -1, 2}, AspectRatio- Automatic];

1
0.8
0.6
0.4
0.2

EW=Integrate[x 0, {x, -Infinity, a}] +
Integrate[x h, {x, a, b}] + Integrate[x 0, {x, b, Infinity}]

1

2

Integrate[x, {x, 0, 1}]
1

2
StAbw = Sgrt[(b-a)~2/12] // N

0.288675
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6.
Rermove["d obal ™ " ]
u=5.295;
o= 0.003;

NVIX_, u_, 0. 1:=1/(cSqrt [2Pi]) EN(-1/2 ((X-p) /0)"2);
NVIX, u, s]

_ux)?

(& 2s2

271s
NVIX, u, ol

132. 981 -55555. 6 (-5.295+x)2

Pl ot [NV[X, u, o], {Xx, 5.285, 5.305}1;

120 ¢
100+
80

ol
40.[

20+

5. 285 5.29 5. 295 5. 305
I ntegrate[Eval uat e[NV[X, u, o]], {X, -100, 100}]

1.

a
I ntegrate[Eval uate[NV[X, u, o]], {X, 5.29, 5.30}]
0. 904419
1-Integrate[Evaluate[NV[x, u, ol], {X, 5.29, 5.30}]
0. 0955807
b

I ntegrate[Eval uate[NV[X, u, o]], {X, 5.298, 7}]

0. 158655
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I ntegrate[Eval uate[NV[X, u, o]], {X, 5.298, 100}]

0. 158648

Integrate[Eval uate[NV[X, u, o]], {X, 5.291, 5.297}]

0. 656296

Renmove["d obal ™ "]
p=3/710; g=1-p; n=100000;
EW= np

30000

St Abw = Sqrt [npq]
10 /210

St Abw // N

144.914

u=EW
o = St Abw;

NVIX_, u, o 1:=1/(cSqrt [2Pi]) EM" (-1/2 ((X -u) /o)"2);
NVIX, u, s]

_(cusx)2

e 2s2

27s

NVIX, u, o]

(-30000+x) 2
@~ " 42000

20 /105
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Pl ot [NV[X, u, o], {X, 29500, 30500}];

0.0025¢
0.002¢
0.0015 ¢
0.001 ¢

0. 0005 |

29800 30000 30200 30400

u

30000

o//N

144.914

"sgmagrosser 3" ist erfillt! > Approximation zulssig.

b
Integrate[Eval uate[NV[x, u-1/2, o] -NV[X, u+1/2, ol], {X, -Infinity, a}]
1 59999 -2 a 60001 -2a
= |Erfc| —/—/—//——— | -Erfc| ——————
2 [ 40 /105 ] [ 40 /105 )
resultl =Integrate[Evaluate[NV[X, u-1/2, o]1, {X, -Infinity, 90000}] -
Integrate[Eval uate[NV[x, u+1/2, o]], {X, -Infinity, 10000}]
17143 ./ =
Il e 2E0NTs gL g 40001 4
2 40 2 40 /105
N[resul t1, 100]
1. 00000000000000000000000000000000000000000000000000000000000000000000000000000000 .
00000000000000000000
C

I ntegrate[Eval uate[NV[X, u, o]], {X, -Infinity, a}]

1 ~30000 +a
— |1+Erf| —M—M———
2 [ 20 /105 )
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I ntegrate[Eval uate[NV[X, u, o]], {x, 10000, 90000}]

5 15
Erf[200 [ or | +Erf[200 | == |

1
2

result2 = N[I ntegrate[Eval uate[NV[X, u, o]], {x, 10000, 90000}], 100]

1. 00000000000000000000000000000000000000000000000000000000000000000000000000000000 .
00000000000000000000

resultl-result?2

0. x10°101

Die Abweichung ist bei 100 Stellen nicht feststellbar ==> Keine praktisch feststellbare Abweichung!!



