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Losungen / Statistik 1/15

Rermove["d obal ™ %" ]

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

tb={{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

Table[freq[tb[[n]]1[[1]1]1] =tb[[n]11[[2]1], {n, 1, Length[tb]}]

{1, 1,2, 3,3,5 6,45, 7,5 56,7, 55 6 56, 4,3, 23, 1,1, 1}

Tabl e[freq[tb[[n]]1[[1]11], {n, 1, Length[tb]}]

{1, 1, 2,3,3,5 6,45, 7,5 56,755 6 56 4,3, 23 1,1, 1}

freq[l57]

3

Tabl e[rel freq[tb[[n]1][[1]]1] =tb[[n]1]1[[2]]1/sS, {n, 1, Length[tb]}]

1 1 1 1 1 5 1 2 5 7 5 5 1
{1T2' 102’ 51' 34’ 34’ 102’ 17’ 51’ 102’ 102’ 102’ 102’ 17’
7 5 5 1 5 1 2 1 1 1 1 1 1
102’ 102’ 102’ 17’ 102’ 17’ 51’ 34’ 51’ 34’ 102’ 102’ 102}

N[%

{0. 00980392, 0.00980392, 0.0196078, 0.0294118, 0.0294118, 0. 0490196,

0. 0588235, 0.0392157, 0.0490196, 0.0686275, 0.0490196, 0. 0490196, 0. 0588235,
0. 0686275, 0.0490196, 0.0490196, 0. 0588235, 0.0490196, 0. 0588235, 0.0392157,
0.0294118, 0.0196078, 0.0294118, 0. 00980392, 0. 00980392, 0. 00980392}

p=Sumtb[[n11[[1]] = relfreq[tb[[n]]1[[111], {n, 1, Length[tb]}]

2807
17
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N[%

165. 118

Renove [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 ati on’

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}}

newFreq = Tabl e[{freq[[n]1]1[[2]1], freq[[n1]1[[11]1}, {n, 1, Length[freq]l}]

{{3, 1}, {4, 3}, {5, 6}, {6, 10}, {7, 15}, {8, 21}, {9, 25}, {10, 27},
{11, 273, {12, 25}, {13, 21}, {14, 15}, {15, 10}, {16, 6}, {17, 3}, {18, 1}}

s = SumnewFreq[[n]1]1[[2]], {n, 1, Length[newFreq]}]

216

Tabl e[fr [newFreq[[n]1][[1]]1] =newFreq[[n]]1[[2]1], {n, 1, Length[newFreq]}]

{1, 3, 6, 10, 15, 21, 25, 27, 27, 25, 21, 15, 10, 6, 3, 1}

Tabl e[fr [newFreq[[n]1]1[[1]11]1, {n, 1, Length[newFreq]}]

{1, 3, 6, 10, 15, 21, 25, 27, 27, 25, 21, 15, 10, 6, 3, 1}

fr[l2]

25

Tabl e[rel fr [newFreq[[n]1]1[[1]1]] =newFreq[[n]]1[[2]]1/sS, {n, 1, Length[newFreq]}]

{_QL_ i1 1 5 5 7 2 1 1 2 7 5 5 1 1 _jL_}
216°' 72’ 36’ 108' 72’ 72’ 216’ 8’ 8' 216’ 72' 72’ 108’ 36’ 72’ 216
N[%

{0. 00462963, 0.0138889, 0.0277778, 0.0462963, 0.0694444, 0.0972222, 0. 115741, 0. 125,
0. 125, 0.115741, 0.0972222, 0. 0694444, 0. 0462963, 0.0277778, 0.0138889, 0.00462963}
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u=SuminewFreq[[n]]1[[1]] = relfr[newFreq[[n]1]1[[1]11], {n, 1, Length[newFreq]}]

21
2

N[%]
10.5

3+(18-3)/2

21
2

Renovela, b, f, F, Xx]
fIx_]1:=a (EM (-x"2) -b); f[x]
a(-b+e*)

fr-71, £171}

{a (—b+$), a(—b+£)}

s =Solve[f [7] =0, {b}] //Flatten

1
a5

{be
flix_1:=a (E" (-x"2) -b) /. s; f1l[x]
+e'x2)

a(-=5
e49

F[x_]:=Integrate[fl[t], {t, -7, x}]; F[Xx]

7 1
_e_g_%+?a\/}'(af[7} +Erf [x])
F[-71

0

FI7]

a (7 eli +~/7 Erf [7})

ss = Solve[F[7] =1, {a}] // Flatten

)

e49

~14 + 49 /7t Erf [7]

{a»

f2[x_1:=f1[x] /. ss; f2[x]

IS (—?}g— + e‘xz)

~14 + e*9 /5 Erf [7]
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Pl ot [f2[x], {x, -7, 7}, PlotRange » {0, 1}1;

-6 -4 -2 2 4 6
F2[x_1:=F[x] /. ss; F2[x]

7 X e* 7 (Erf[7] +Erf [x])

T 14+ e Jr Erf (7] 14+ e 7 Erf (7] 2 (-14 + e /5 Erf [7])

Pl ot [F2[x], {x, -7, 7}, PlotRange » {0, 1}1;

4.

Begriffe siehe angegebene Literatur und Linksim Aufgabenblatt.
http://de.wikipedia.org/wiki/Punktsch%C3%A4tzer
http://de.wikipedia.org/wiki/Stichprobe
http://de.wikipedia.org/wiki/Vertrauensintervall
http://de.wikipedia.org/wiki/Konfidenzintervall
http://de.wikipedia.org/wiki/Statistischer_Test
http://de.wikipedia.org/wiki/Vorzeichentest
http://de.wikipedia.org/wiki/Wilcoxon-Vorzeichen-Rang-Test

Rermove["d obal ™ " ]
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n = 145;

xQuer = 314. 0;
oQuadr at = 1000;
o=Sqrt [10007;
a=0.01;

o//N

31. 6228

NVIX_, u, o, n_1:=1/(o/Sqrt[n] Sgrt[2Pi]) EM(-1/2 ((x-u) Sqrt [n] /o)"2);
NV[u, xQuer, o, nj

1 B sz |29
20 7

Pl ot [NV[u, XxQuer, o, n], {u, 300, 325}71;

0.14}
0.12}

0.1f
0.08¢
0.06
0.04}
0.02}

305 310 315 320 325

Integrate[NV[u, xQuer, o, n], {u, 280, 340}]

1. 000000000000

Integriere nur Gber die halbe Normalverteilung:

Integrate[NV[u, xQuer, o, n], {u, xQuer, x}]==(1-a)/2

1.25275x10715 + 0. 5Erf [-84. 5471 + 0. 269258 x] == 0. 495

root Cben =
Fi ndRoot [Eval uat e[l ntegrate[NV[u, xQuer, o, nl, {u, xXQuer, x}1]1 == (1-a) /2, {x, 320}]

(X - 320. 764)

cOben =x /. root Gben

320. 764

cUnt en = xQuer - (cOben - xQuer)

307. 236

Integrate[NV[u, xQuer, o, n], {u, cUnten, cOhen}]

0. 989999999851
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1-Integrate[NV[u, xQuer, o, n], {u, cUnten, cChen}]

0. 010000000149

Dasist etwa . Losung: [cUnten, cOben] ist das Konfidenzintervall.

a
Solange nicht mehrmals ohne Zurlicklegen gezogen wird, kann man von einer Bernoulli-V erteilung ausgehen.

brk_]:=Binomal [20, k] (1/2)"k (1/2)"(20-k); b[k]

Bi nom al [20, k]
1048576

Sum[N[b[k]], {k, 5, 15}]

0.988182

c

Mit der Wahrscheinlichkeit 0.988182 (Konvidenzniveau) kommen bei einer solchen Ziehung mindestens 5 rote und
maximal 15 rote Bonbons, d. h maximal 15 blaue und minimal 5 blaue in eine Tiite zu liegen. Das Konvidenzintervall

zum Niveau 0.988182 ist damit [5, 15].

M ={0, 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12};
M2 = {56, 202, 381, 526, 530, 404, 270, 56, 137, 44, 26, 9, 3};

{al, bl, cl}. {a2, b2, c2}
ala2 +blb2+clc2

Lengt h[ML] == Lengt h[M2]
True

n = Apply [Pl us, M2]
2644

u=M.M /n //N

4.00189
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({al, b1, cly-d)n2

{(al-d)?, (b1-d)?, (c1-d)*)

({al, b1, cly-d)"2. {a2, b2, c2}

a2 (al-d)? +b2 (b1-d)2+c2 (c1-d)?

17(n-1) (M. (ML -u)"2))

4.39387

o=3qrt[1/(n-1) (M. ((ML-pu)"2))]

2. 09616

ocQuadrat = o"2

4.39387

Rel ativerFehler = ("2 -pu) /0”2

0. 0892098

fl[k_]:=p"k / kK1 E® (-p)
pl2 :=P(X >12)=1-P(X 12)

pl2 =1 -Sum[f 1[k], {k, O, 12}]

0. 000274932

Dasist weniger alsein Drittel Promill.

f2[k_]1:=ocQuadrat~k 7/ k! E® (-oQuadr at)
pl2 =1 -Sum[f2[k], {k, 0, 12}]

0. 000649747

Dasist weniger als zwei Drittel Promill.



